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Introduction

Epidemiological knowledge regarding central nervous system (CNS) tumors, including incidence data and etiological research, remains limited. Data from several population-based cancer registries demonstrate that their annual incidence reaches as much as 20/100 000 (Ostrom et [START_REF] Pouchieu | Increasing incidence of central nervous system (CNS) tumors (2000-2012): ndings from a population based registry in Gironde (France)[END_REF]). This trend is probably not fully explained by population ageing, changes in case registration or improvement in health access and in diagnosis. In this context, the role of risk factors must be explored (Miranda-Filho 2017). Beside intrinsic factors (gender, ethnic groups, allergic conditions, family and personal history, genetic polymorphisms), some exogenous agents are demonstrated (ionizing radiations) or suspected (pesticides, electromagnetic elds, diet, solvents, hormonal factors) as being risk factors for CNS tumors (Ostrom et al. 2018a; [START_REF] Wrensch | Epidemiology of primary brain tumors: current concepts and review of the literature[END_REF]. The pesticide hypothesis dates back to the 1980s when excess CNS brain tumor mortality was repeatedly observed in farmers' historical cohorts. Case-control studies and historical cohorts before the 2000s relied on crude exposure parameters such as job titles and their results were non consistent [START_REF] Cordier | Gliomas and exposure to wood preservatives[END_REF][START_REF] Figà-Talamanca | Cancer mortality in a cohort of rural licensed pesticide users in the province of Rome[END_REF][START_REF] Fincham | Patterns and risks of cancer in farmers in Alberta[END_REF][START_REF] Forastiere | Cancer among farmers in central Italy[END_REF]; [START_REF] Kross | Proportionate mortality study of golf course superintendents[END_REF]; [START_REF] Morrison | Herbicides and cancer[END_REF]; Smith-Rooker et al. 1992), although a study in Northern Italy found a four times higher risk of glioma with exposure to nitrosable fungicides or insecticides [START_REF] Musicco | A case-control study of brain gliomas and occupational exposure to chemical carcinogens: the risk to farmers[END_REF]). More recent studies have used re ned pesticide exposure assessment based on detailed questionnaires and/or expertise and analyzed CNS tumor by subtypes. In the Upper Midwest Study, a large case-control study in the USA including 341 brain tumors in women and 457 in men, no increase in risk was observed for glioma with pesticide exposure globally [START_REF] Ruder | The Upper Midwest Health Study: a case-control study of primary intracranial gliomas in farm and rural residents[END_REF][START_REF] Yiin | The Upper Midwest Health Study: a case-control study of pesticide applicators and risk of glioma[END_REF], in men [START_REF] Ruder | Gliomas and farm pesticide exposure in men: the upper midwest health study[END_REF]), and only a trend restricted to carbamate insecticide use in women [START_REF] Carreón | Gliomas and Farm Pesticide Exposure in Women: The Upper Midwest Health Study[END_REF]. Another case-control study in Nebraska observed an increase in risk only for workers involved in farming for 55 years and over [START_REF] Lee | Agricultural pesticide use and risk of glioma in Nebraska, United States[END_REF]. Using a job-exposure matrix for pesticide use de nition, a third case-control study in the USA evidenced a doubling in the risk of meningioma in women exposed to herbicides, while no association was found between gliomas and pesticide exposure [START_REF] Samanic | Occupational exposure to pesticides and risk of adult brain tumors[END_REF]). In a case-control study conducted in Southwestern France, an increase in risk was shown among the individuals who were the most exposed to pesticides, especially in vineyards and it was more pronounced for gliomas [START_REF] Provost | Brain tumours and exposure to pesticides: a case-control study in southwestern France[END_REF]). More recently, additional results were obtained from two large prospective agricultural cohorts. The Agricultural Health Study in the USA found a signi cant fourfold increase in farmers most exposed to chlorpyrifos [START_REF] Lee | Cancer incidence among pesticide applicators exposed to chlorpyrifos in the Agricultural Health Study[END_REF]) and a threefold increase in their spouses using domestic or occupational organochlorines [START_REF] Louis | A prospective study of cancer risk among Agricultural Health Study farm spouses associated with personal use of organochlorine insecticides[END_REF]). In the French Agrican cohort, elevated risks were observed in farmers exposed to speci c crops (peas, beets, potatoes) and risk doubled in those who applied pesticides [START_REF] Piel | Central nervous system tumors and agricultural exposures in the prospective cohort AGRICAN[END_REF]). Analysis focused on carbamate insecticides, fungicides and herbicides pointed to some speci c active ingredients being associated with a high increase in the risk (Piel et al. 2019a(Piel et al. , 2019b)).

We present here new results from a multicenter case-control study in France, exploring the relationship between CNS tumors and pesticide occupational exposures, taking into account the CNS subtypes and accurate de nitions of pesticide exposures.

Methods

Population

Brie y, the CERENAT case-control study, has been described in detail elsewhere ( Primary brain tumors with the following ICDO-3 topography codes were included: C70.0-C70.9, C71.0-C71.9 and C72.2-C72.9. Patients with recurrent tumors, metastases, pituitary tumors, genetic syndrome or AIDS were excluded. Cases were grouped by morphology codes as gliomas, meningiomas, and other tumors (acoustic neurinomas, lymphomas and other unspeci ed primary brain tumors).

Data collection

Data were collected in standardized questionnaires by trained interviewers during face-to-face structured interviews. When patients were in a severe clinical condition or deceased, a proxy was invited to complete a simpli ed questionnaire. For all participants, socio-demographic characteristics, medical history, lifestyle, environmental data and complete occupational histories with beginning and end dates (including kind of industry, activity and main tasks) were collected.

Pesticide exposure assessment

Besides job calendars, in-depth life-long questionnaires on pesticide exposures were completed by all subjects who gave a positive answer to one or more of the following 4 screening questions "Have you ever worked on a farm?", "Have you ever applied pesticides on crops?", "Have you ever worked in contact with crops?", "Have you ever used pesticides in non-agricultural jobs?". The speci c questionnaires included detailed information on various tasks (beginning and end dates, number of days per year, equipment used) including treatment (mixing, spraying, equipment cleaning) and other tasks (pruning, thinning, bending/tying up, harvesting, etc.). Three experts in pesticide exposure (PFP, PL, IB) reviewed all the job calendars and speci c questionnaires independently for consistency and to determine exposure parameters for each individual: direct or indirect exposure in vineyard, open eld, fruit and vegetable growing, gardening, wood industry and pest-control. Duration of exposure (in years and in cumulated life-long days) was determined for each type of exposure and the median of the distribution was considered as the threshold for exploring risks in those most exposed.

Analysis

The index date for each case and his two matched controls was the date of case diagnosis. Pesticide exposure was considered as a binary variable (yes/no) for each exposure parameter, and also according to the median of cumulative exposure de ned in controls. Cumulative exposure was de ned as the sum of lifetime days of treatment for agricultural exposures and as the duration of jobs (in years) for non-agricultural exposures. Conditional logistic regression for matched sets was used to estimate odds ratios and 95% con dence intervals. All statistical tests were two-sided and a global test for each categorical indicator was performed. The following variables were considered as potential confounders: level of education (primary school or less, secondary school, high school and university), smoking (in pack-years), alcohol consumption (classi ed as excessive in men over 21 glasses of wine, cider, beer or spirits per week and over 14 glasses per week in women). None of these variables was retained in the nal analysis as alcohol and smoking were not associated with health outcome and level of education was closely correlated to the jobs and exposures under study. Separate analyses were run for each histological type. We used 2-sided statistical tests and a 5% signi cance level. Analyses were performed with the SAS ® software, version 9.2 (SAS Institute Inc, Cary, NC, United States).

Results

Population characteristics

Among the eligible subjects, 95% of cases and 61% of controls were reached. A total of 596 (73%) cases and 1,192 (45%) controls were nally included in the CERENAT study. The participation rate was 66% for glioma cases and 75% for meningioma cases. The main reasons for non-participation were refusals, severe condition or death without proxy. Non-included cases were older than included cases (mean age: 63 years vs. 58 years).

The cases were 273 patients with gliomas, 218 with meningiomas, and 105 with other brain tumors (68 neurinomas, 12 lymphomas, and 25 unde ned or others). The proportion of proxy interviews was 25% for gliomas, 6% for meningiomas and 18.5% for other brain tumors. The average age was 55.4 years for patients with gliomas, 60.2 years for meningiomas and 57.6 for other tumors (Table 1). Women represented 42.1%, 75.7% and 53.3% of the population for each type of tumor respectively. The level of education was higher in controls than in cases whatever the type of tumor. The proportion of alcohol excessive consumers was slightly higher in controls (8.5%) than in cases (6.2%). Life-long tobacco smoking concerned half of the population, in a comparable proportion in cases and controls, although the proportion of smokers who exceeding 20 pack-years life-long was slightly higher in cases (41.2%) than in controls (34.8%). Description of pesticide exposure Information on occupational pesticide exposure was available for all subjects, and about 2% of data on exposure duration were missing. Figure 1 presents the proportion of individuals exposed to pesticides according to the status (all controls, all cases, gliomas, meningiomas) and the type of exposure (direct and indirect in agriculture and outside agriculture).

Agricultural pesticide exposures

A total of 754 subjects (42.2%) were classi ed as exposed to pesticides in agriculture. One hundred and twenty ve individuals (7.0%) had sprayed pesticides on crops during their occupational life. 

Risks associated with agricultural exposures

Associations between agricultural exposures and CNS tumors are presented in Table 2. Direct agricultural exposure was not signi cantly associated with an increase in risk for all brain tumors together and all types of exposures (OR=1.04, 0.69-1.57) but a slightly positive trend was observed when restricting the analysis to gliomas (OR=1.37, 0.79-2.39), while a decrease in risk was observed in meningiomas (OR=0.79, 0.36-1.76) and other tumors (OR=0.65, 0.23-1.87) (Table 3). In the most exposed farmers (life-long number of days of treatment over the median), the risk of brain tumors overall was increased (OR=1.58, 0.83-3.01) and the risk of glioma was doubled (OR=2.22, 0.94-5.24). For indirect exposures, a decrease in risk was observed for all tumors (OR=0.68, 0.54-0.84) and for gliomas and meningiomas separately. This decrease remained when considering re-entry tasks that can happen during the treatment season and harvesting separately.

Risks associated with non-agricultural pesticide exposures

Associations between non-agricultural exposures and CNS tumors are presented in Table 3. In green spaces, where 16 cases and 20 controls were exposed, overall risk of brain tumors tended to increase in subjects directly exposed to pesticides (OR=1.89, 0.82-4.39), and to a lesser extent in indirectly exposed subjects (OR=1.43, 0.45-4.50). The risk was more than doubled and signi cant for subjects with the longest exposures (over 10 years) (OR=2.84, 1.15-6.99).

Increases in risk were found in analysis restricted to gliomas (direct exposure: OR=2.19, 0.58-8.6) while numbers were too limited for conclusions in meningioma (5 cases and 1 control). In pest control workers, only 9 cases and 12 controls were exposed and the risk of brain tumor was increased only in directly exposed (OR=1.75, 0.64-4.83)

with too limited numbers for conclusions by subtypes.

Discussion

In this case-control study in France, increases in the risk of central nervous system tumors were observed in relation to various occupational pesticide exposures in agriculture but also outside agriculture. In the most exposed individuals, the risk of glioma was non-signi cantly trebled in open eld and in fruitgrowing and multiplied by 1.68 in vine-growing. Elevated risks of glioma were also observed for non-agricultural use of pesticides, especially in workers in green spaces and in the wood industry, and to a lesser extent in pest control workers. No increase in risk was seen for meningioma, nor in indirectly exposed individuals in agriculture. Although the total number of cases included was quite large, most of the elevated risks we found did not reach the statistical signi cance because of limited numbers when considering tumor subtypes together with speci c types of pesticide exposures. Thus, these results can only be interpreted as trends, but they are important to consider because of the strength of some associations that we observed. Moreover, these results were globally consistent, showing higher risks in gliomas and in most exposed individuals for almost all the types of pesticide use.

The main strengths of this study include the enrolment of incident cases supported by population-based cancer registries, face-to-face interviews, the analysis of sub-types of tumors (gliomas, meningiomas), accurate pesticide exposure assessment (exploring agricultural and non-agricultural jobs, direct and indirect exposures). Considering the 73% participation rate in cases and 45% in controls, we cannot rule out selection bias. However, the lower participation of subjects with gliomas and elderly people, more frequently exposed to pesticides as shown by observations of participants, is likely to have decreased our risk estimates and biased our results toward the null. Apart from this, we do not see any clear reasons why the participation would be related to pesticide exposures especially as the study was presented to participants as dealing with environmental and occupational factors and CNS health in general, without mentioning the hypothesis on pesticides. Recall bias is a concern in our study as in any retrospective study. However, we believe that this bias was limited by the review of exposure data by experts, who considered job titles as well as responses to speci c questionnaires to ensure exposure assessment consistency.

One of the lessons from our study, as already raised by results from a previous study, is the di culty of highlighting associations when histological types of CNS tumors and kind of exposures are not analyzed separately. This could explain why studies using imprecise metrics for pesticide exposure, such as job titles, have failed to demonstrate an association [START_REF] Fincham | Patterns and risks of cancer in farmers in Alberta[END_REF][START_REF] Forastiere | Cancer among farmers in central Italy[END_REF]). In our study, the highest risks were observed for gliomas in open eld farmers. Wheat and corn were the main crops they had treated in their occupational lives, sometimes in combination with other crops, such as potato, sun ower, rape or beet. Some of them have also raised livestock and may have used insecticides on them. This open eld context implies the use of a wide variety and combination of pesticides during a given season and even more life-long, leading to complex toxicological issues. Our result is not in line with those of studies developed in the US in open eld farming: associations between pesticide use and risk of brain tumors were unclear in the Upper Midwest Study [START_REF] Carreón | Gliomas and Farm Pesticide Exposure in Women: The Upper Midwest Health Study[END_REF][START_REF] Ruder | Gliomas and farm pesticide exposure in men: the upper midwest health study[END_REF]) and so far limited to chlorpyrifos in applicators [START_REF] Lee | Cancer incidence among pesticide applicators exposed to chlorpyrifos in the Agricultural Health Study[END_REF]) and organochlorines (lindane and chlordane) in spouses in the Agricultural Health Study [START_REF] Louis | A prospective study of cancer risk among Agricultural Health Study farm spouses associated with personal use of organochlorine insecticides[END_REF], while these two studies covered areas (Iowa, South Carolina, Michigan, Minnesota, Wisconsin) devoted to open eld farming (wheat, corn, beet, etc.). However, American farming differs from French, by larger and more frequently monocultural farms, that may be associated with different practices, work organization and equipment, all factors that can in uence pesticide exposures. But our result in open eld farming is consistent with those from the French Agrican cohort that found elevated risks for CNS tumors in farmers using pesticides, more pronounced in those growing peas, beets and potatoes [START_REF] Piel | Central nervous system tumors and agricultural exposures in the prospective cohort AGRICAN[END_REF]). Even if not signi cant, we also found elevated risk of gliomas in relation with the longest pesticide exposures in vine-growing, consistent with the historical case-control study by Mussico in Italy [START_REF] Musicco | A case-control study of brain gliomas and occupational exposure to chemical carcinogens: the risk to farmers[END_REF], with an ecological analysis performed on vine-growing at the national scale in France (Viel et al. 1998), and with a previous case-control study we conducted in the Bordeaux area [START_REF] Provost | Brain tumours and exposure to pesticides: a case-control study in southwestern France[END_REF]).

Results on fruit and vegetable growing are less conclusive, but indicated a trend towards an increased risk of glioma in the most exposed, for which no other evidence in the literature has been found. Few studies have explored the association of CNS tumors with pesticide exposures outside agriculture. We observed a signi cant doubling in risk in green space workers, consistent with a study in golf course workers that found an elevated mortality for CNS tumors compared to the USA general population [START_REF] Kross | Proportionate mortality study of golf course superintendents[END_REF]. The non-signi cant doubling of risk that we found in workers exposed in the wood industry is in line with a case-control study on gliomas that showed a raised risk among wood workers, attributed to exposure to organochlorine wood preservative and solvents [START_REF] Cordier | Gliomas and exposure to wood preservatives[END_REF]). Our conclusions on pest control workers are limited because of small numbers, but the slight increase in risk we found in the most exposed is in line with a study in Roma that found an excess in CNS tumor mortality in a retrospective cohort of pest control workers (Figà-Talamanca et al.

1993).

In this study, we have not explored the role of speci c active ingredients, as people generally cannot remember them life-long. However, the increases in risk we observed across several crops and also outside agriculture, suggest either of the role of a large range of pesticides or of the role of pesticides that have been indicated for multiple uses. Carbamates, that have been pointed out by several studies [START_REF] Carreón | Gliomas and Farm Pesticide Exposure in Women: The Upper Midwest Health Study[END_REF][START_REF] Navas-Acién | Interactive effect of chemical substances and occupational electromagnetic eld exposure on the risk of gliomas and meningiomas in Swedish men[END_REF]Piel et al. 2019aPiel et al. , 2019a)), ful ll the second hypothesis as they have been used as insecticides on crops (including seed treatment) and animals, as well as herbicides and fungicides (mainly dithiocarbamates), but we cannot rule out the possibility that several other molecules, among the more than 1,000 that have been marketed since 1950, could play a role.

Conclusions

In conclusion, our study brings new evidence on the association of pesticides and CNS tumors in agriculture: the associations were statistically signi cant in open eld workers, but trends were also observed in vine-growing and fruit growing, especially for gliomas and for the most exposed workers. Even newer evidence are the associations we found outside agriculture, with almost a trebling in risk among green spaces workers exposed for more than 10 years. These results have implications for enhancing preventive measures in agriculture but also for paying particular attention to pesticide exposures outside agriculture.
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Table 1

 1 Demographic and lifestyle characteristics of cases and controls overall and by histological subtype, CERENAT (N=1 788)

		All tumors				Gliomas			Meningiomas			Other brain tumors
		Cases		Controls		Cases		Controls	Cases	Controls (N=436)	Cases		Controls (N=210)
		(N=596)	(N=1192)	(N=273)	(N=546)	(N=218)				(N=105)
		n	%	n	%		n	%	n	%	n	%	n	%		n	%	n	%
	Age (mean ±	596	57.6	1192	57.5	273	55.4 ±	546	55.4	218	60.2 ±	436	60.1	105	57.6 ±	210	57.6
	std) (N=1788)		±			±		16.0			±		11.5		±		16.3	±
			14.7			14.5					15.7				11.5			16.0
	Sex (N=1788)																
	Men	260	43.62	520		43.62	158	57.88	316	57.88	53	24.31	106	24.31	49	46.67	98	46.67
	Women	336	56.38	672		56.38	115	42.12	230	42.12	165	75.69	330	75.69	56	53.33	112	53.33
	Level of																
	education																
	(N=1785)																
	Primary	153	25.76	243		18.82	63	23.16	88	16.12	60	27.52	115	26.38	30	28.85	40	19.14
	Secondary	221	37.21	376		29.12	97	35.66	173	31.68	86	39.45	129	29.59	38	36.54	74	35.41
	High School	100	16.84	326		25.25	53	19.49	112	20.51	37	16.97	81	18.58	10	9.62	33	15.79
	University	120	20.20	346		26.80	59	21.69	173	31.68	35	16.06	111	25.46	26	25.00	62	29.67
	Tobacco																
	smoking																
	in pack.yr																
	(N=1774)																
	0	285	48.22	586		49.54	111	41.26	250	46.13	118	54.13	238	54.84	56	53.85	98	47.34
	]0-7.65]	88	14.89	213		18.01	43	15.99	105	19.37	28	12.84	66	15.21	17	16.35	42	20.29
	]7.65-22.40]	100	16.92	199		16.82	54	20.07	93	17.16	34	15.60	71	16.36	12	11.54	35	16.91
	]22.40-157.00]	118	19.97	185		15.64	61	22.68	94	17.34	38	17.43	59	13.59	19	18.27	32	15.46
	Alcohol																
	consumption in																
	Glasses/wk																
	(N=1504)																
	No	255	50.90	328		32.73	102	48.57	121	28.81	107	51.94	148	35.92	46	54.12	59	34.71
	Moderate	205	40.92	550		54.89	89	42.38	238	56.67	84	40.78	219	53.16	32	37.65	93	54.71
	Excessive	41	8.18	124		12.38	19	9.05		61	14.52	15	7.28	45	10.92	7	8.24	18	10.59

  N=209) for picking and pruning. The median duration of indirect exposure was 5 years in vine-growing (5 for harvesting and 12 for other re-entry tasks), 7 years in open eld and 8 years for fruit & vegetable growing.Non-agricultural pesticide exposuresOne hundred and forty-six subjects (8.2%) were classi ed as exposed to pesticides in non-agricultural occupations: 36 (2.0%) in gardening & landscape (24 of them exposed in treatment tasks and 12 through indirect exposures), 90 (5.0%) in the wood industry (20 directly and 70 indirectly exposed), and 21 (1.2%) in insect control for public health (15 directly and 6 indirectly exposed). The medians of the duration of exposure were 10 years in gardening, 14 years in wood industry and 15 years in pest control.

These direct exposures concerned 65 subjects in vine-growing

(3.6%)

, 46 in open eld (2.6%) and 39 in fruit or vegetable-growing (2.2%). The median duration of direct exposure was 15, 21 and 12 years respectively for the three types of crops, corresponding to a median of 114, 54 and 55 cumulated days of treatment life-long.

More than a third of the population (N=629, 35.2%) had never sprayed pesticides but had been working in contact with crops for one year or more. The proportions of subjects reporting these indirect exposures were respectively 23.6% (N=423) in vine-growing including harvesting (N=351) and other re-entry tasks (N=72),

[START_REF] Morrison | Herbicides and cancer[END_REF]

.6% in open eld (N=226) including hay making (N=77), cereal harvesting or sowing (N=149) and 11.7% in fruit and vegetable growing (

Table 2

 2 Association between agricultural pesticide exposures and brain tumors, overall and by subtypes, CERENAT (N=1 Considering the crops separately, only slight increases were observed for direct exposure when considering all tumors together and regardless of exposure level in vine-growing (OR=1.05, 0.54-1.64) and in open eld (OR=1.63, 0.88-3.04), and no increase was seen in fruit/vegetable growing. Risks increased in the most exposed (life-long cumulative days over the median) and became signi cant in open eld (OR=3.58, 1.20-10.70). This increase was explained by an increase in the risk of gliomas in the most exposed (OR=1.68, 0.54-5.23 in vine-growing, OR=3.02, 0.84-10.79 in open eld, OR=2.99, 0.50-17.89 in vegetable and fruit-growing).

								Gliomas					Meningiomas				
		All tumors																
		Cases		Controls				Cases		Controls			Cases		Controls		
		(N=596)	(N=1 192)					(N=546)			(N=218)	(N=436)		
			% E	n	%E	OR	CI95%	n	% E	n	%E	OR	CI95%	n	% E	n	%E	OR	C
		n																	
	Agriculture overall																	
	(N=1 788)																		
	No	374		660		1.00		167		295		1.00		147		247		1.00	
	Indirect	176	29.5	453	38.0	0.68 *1	0.54-0.84	77	28.2	212	38.8	0.64 *1	0.46-0.88	61	28.0	168	38.5	0.58 *1	0. 0.
		46	7.7	79	6.6	1.04	0.69-	29	10.6	39	7.1	1.37	0.79-	10	4.6	21	4.8	0.79	0.
							1.57						2.39						1.
	Direct>86	20	4.0	27	2.7	1.58	0.83-	13	6.2	14	3.5	2.22	0.94-	4	2.0	7	1.7	1.22	0.
	days *2						3.01						5.24						4.
	Vinegrowing																		
	(N=1 788)																		
	No	457		843		1.00		209		377		1.00		168		309		1.00	
	Indirect	23	3.9	49	4.1	0.83	0.49-	10	3.7	18	3.3	1.02	0.44-	9	4.1	25	5.7	0.62	0.
	/Reentry						1.40						2.33						1.
	Indirect /Harvesting	93	15.6	258	21.6	0.62 *1	0.82	40	14.6	131	24.0	0.50 *1	0.32-0.76	37	17.0	87	20.0	0.73	0. 1.
	Direct	23	3.9	42	3.5	1.05	0.54-	14	5.1	20	3.7	1.21	0.56-	4	1.8	15	3.4	0.47	0.
							1.64						2.61						1.
	Direct>114	10	2.0	17	1.7	1.16	0.49-	7	3.3	9	2.1	1.68	0.54-	1	0.5	5	1.2	0.36	0.
	days *2						2.72						5.23						3.
	Open eld farming																	
	(N=1 788)																		
	No	517		999		1.00		234		461		1.00		198		367		1.00	
	Indirect	19	3.2	58	4.9	0.62	0.36-	6	2.2	26	4.8	0.46	0.18-	6	2.8	24	5.5	0.45	0.
	(Harvest)						1.07						1.15						1.
	Indirect (Reentry)	39	6.5	110	9.2	0.69	0.47-1.01	20	7.3	47	8.6	0.83	0.48-1.44	9	4.1	42	9.6	0.42 *1	0. 0.
	Direct		3.5	25	2.1	1.63	0.88-	13	4.8	12	2.2	2.00	0.91-	5	2.3	3	0.7	2.59	0.
							3.04						4.41						10
	Direct>54 days ***2	10	2.0	7	0.7	3.58 *1	10.70 1.20-	6	2.9	4	1.0	3.02	10.79 0.84-	3	1.5	0	0.0	-	-
	Fruit/vegetable growing																
	(N=1 788)																		
	No	513		1027		1.00		233		466		1.00		192		385		1.00	
	Indirect	70	11.7	139	11.7	1.01	0.74-	30	11.0	66	12.1	0.91	0.56-	23	10.6	46	10.6	1.00	0.
							1.38						1.45						1.
	Direct	13	2.2	26	2.2	1.00	0.51-	10	3.7	14	2.6	1.43	0.62-	3	1.4	5	1.1	1.20	0.
							1.97						3.30						5.
	Direct>55	4	0.8	6	0.6	1.33	0.37-	3	1.4	2	0.5	2.99	0.50-	1	0.5	1	0.2	1.96	0.
	days *2						4.70						17.89						31

*1 p<0.05, *2 median of the distribution of duration values (in number of days life-long)

Table 3

 3 Association between non-agricultural pesticide exposures and CNS tumors, overall and by subtypes, CERENAT (N=1 788

								Gliomas					Meningiomas				
		All tumors																	Other
		Cases		Controls				Cases		Controls			Cases		Controls			Cases
		(N=596)	(N=1192)					(N=546)			(N=218)	(N=436)			(N=10
			%	n	%E	OR	CI95%	n	%	n	%E	OR	CI95%	n	%	n	%E	OR	CI95%	n
			E						E						E					
		n																		
	Outside Agriculture																		
	(N=1 788)																			
	No	541		1107		1.00		247		506		1.00		202		410		1.00		92
	Indirect	31	5.2	52	4.4	1.24	0.78-	15	5.5	23	4.2	1.33	0.69-	10	4.6	18	4.1	1.15	0.51-	6
							1.97						2.56						2.58	
	Direct	24	4.0	33	2.8	1.50	0.88-	11	4.0	17	3.1	1.34	0.62-	6	2.8	8	1.8	1.52	0.53-	7
							2.55						2.91						4.41	
	Green Spaces																		
	(N=1 788)																			
	No	580		1173		1.00		266		536		1.00		213		435		1.00		101
	Indirect	5	0.8	7	0.6	1.43	0.45-	2	0.8	5	0.9	0.80	0.16-	3	1.4	1	0.2	6.00	0.62-	0
							4.50						4.12						57.68	
	Direct	11	1.8	12	1.0	1.89	082-	5	1.9	5	0.9	2.19	0.58-	2	0.9	0	0.0	-	-	4
							4.39						8.36							
	Duration	12	2.0	9	0.8	2.84	1.15-	5	1.8	5	0.9	1.98	0.57-	5	2.3	0	0.0	-	-	3
	> 10 yrs						6.99*						6.87							
	Wood industry																		
	(N=1 788)																			
	No			1136		1.00		256		521		1.00		208		414		1.00		98
	Indirect	27	4.5	43	3.6	1.27	0.78-	13	4.8	18	3.3	1.45	0.71-	8	3.7	17	3.9	0.94	0.40-	6
							2.08						2.96						2.20	
	Direct	7	1.2	13	21.1	1.09	0.44-	4	1.5	7	1.3	1.16	0.34-	2	0.9	5	1.1	0.80	0.15-	1
							2.74						3.98						4.11	
	Duration	19	3.2	26	2.2	1.49	0.81-	8	2.9	11	2.0	1.47	0.59-	4	1.8	9	2.1	0.88	0.26-	5
	> 14 yrs						2.74						3.65						2.98	
	Pest																			
	control																			
	(N=1 788)																			
	No	587		1180		1.00		270		541		1.00		216		432		1.00		101
	Indirect	2	0.3	4	0.3	1.00	0.18-	1	0.4	0	0.0	-	-	0	0.0	1	0.2	-	-	1
							5.46													
	Direct	7	1.2	8	0.7	1.75	0.64-	2	0.7	5	0.9	0.8	0.16-	2	0.9	3	0.7	1.33	0.22-	3
							4.83						4.12						7.98	
	Duration	0	0.0	4	0.3	-	-	0	0.0	2	0.4	-	-	0	0.0	2	0.5	-	-	2
	> 15 yrs																			
	*p<0.05, ** median of the distribution of duration values (in years)												

In the wood industry, where 34 cases and 56 controls were exposed, a slight increase was observed for all CNS tumors, in indirectly (1.27, 0.78-2.08) and directly exposed subjects (OR=1.09, 0.44-2.74), essentially explained by increases in gliomas (indirect exposure OR=1.45, 0.71-2.96, direct exposure OR=1.16, 0.34-3.98). When restricting the analysis to speci c industries, the highest risks were observed in railroad workers in charge of treating wood crossbars (OR=2.38, 0.72-7.78) and in sawmill workers (OR=1.90, 0.90-4.01).
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