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Abstract 

A case-referent study was designed to investigate the relationship between 

occupational solvent exposure and mental disorders. New cases of mental disorder 

(males, 40 to 69 years old), were mdividually matched for age and date of admission to 

hospital patients and nelghbors. An occupational history was obtained from 91.7% of the 

sample (1143 subjects, or 381 'tnos'), during a telephone interview or by mail. 

No increased nsk of mental dlsorders was found among subjects exposed to moderate 

levels of solvents, but the risk was elevated - though not to a statistically significant 

degree - at exposure to hlgh levels When diagnoses were divided mto psychotic (ICD-9 

codes 290-299) and non-psychotlc (ICD-9 codes 300-316). the latter group 

presented an mcreased nsk wlth exposure to hlgh levels of solvents (odds ratio=2.43, 

90% C 1 =1 16-5.08) No systematic exposure-response relationship was 

demonstrated, although there was a suggestion of mcreased risk of mental disorders 

among subiects exposed to high levels for 5 to 9 years. 

Vanous aspects of referent selection - with a speclfic companson of hospital and 

population referents - were also examined as a methodological Issue of case-referent 

studies. 
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Résumé 

Le lien entre l'exposition professionnelle aux solvants et les maladies mentales a été 

exploré au moyen d'une étude de type cas-témoins. ne nouveaux cas de maladies mentales 

(chez des hommes âgés de 40 à 69 ans) ont été apparrés individuellement, pour l'âge et 

la date d'admission, à des témoins hospitaliers et du voisinage On a obtenu t'histOire de 

travail de 91,7% de l'échantillon (1143 sujets, ou 381 'trios'), lors d'une entrevue 

téléphonique ou par la poste. 

I! n'y avait pas de risque accru de maladie mentale chez les sUjets exposés à des 

niveaux modérés de solvants, mais le risque était plus élevé, sans toutefoIs l'être 

significativement, avec une exposition à de hauts niveaux La séparation des dIagnostIcs 

en psychotiques (codes 290-299, CIM-9) et non-psychotiques (codes 300-316, CIM-

9), a révélé un risque accru chez ce dernier groupe avec une exposition à do hauts 

niveaux de solvants (rapport de cotes ('odds ratlo')=2,43, I.C. à 90%= 1.16-5,08) 

Aucun lien systématique expositIOn-réponse n'a été démontré, bwn qu'" y aIt une 

suggestion de risque accru parmi les sUjets exposés à de hauts niveaux pendant 5 à 9 ans. 

Divers aspects de la sélection des temolnS (avec une comparaison spéCIfique entre 

témoins hospitaliers et du voisinage) ont aussI été examinés en tant que problèmes 

méthodologiques des études de type cas-témOinS 
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1 1. Introduction 

Organic solvents have been used for several centuries. Their volatility and 

Iiposolubllity explam the rapid spread of their use - as degreasers, dry cleaning agents, 

refrigerants, paint and varnish removers, anesthetics, in the synthesis of paints, 

varnlshes, lacquers, adhesives, plastics, in the formulation of pesticides, cleaning 

products, etc. [IARC 1979; Acres Consulting Services 1981]. That same popularity 

causes them to be an omnipresent hazard, ail around the world. 

The narcotic effects of organlC solvents on the central nervous system was 

recognlzed by thelr use in the early stages of anesthesiology [Fülbp-MilJer 19381. 

Animal studles, in addition to human ones, also confirmed deleterious effects on the 

peripheral nervous system (namely an axonal polyneuropathy) of a few speclfic 

solvents n-hexane, methyl n-butyl ketone, carbon dlsulfide, impure 

trichloroethylene (eontalnlng dichloroacetylene) and toluene (through glue sniffing) 

[Spencer and Schaumburg 1985]. 

ln the last two decades however, the concern focused on neurobehavioral effects of 

solvents. It has since been demonstrated repeatedly - by case reports, experimental 

studles on volunteers and cross-section al studies - that many organie solvents used ln 

the workplace had defmlte short lerm toxle effects on the central nervous system On 

the other hand, the Scandmavlan countnes recognlze the eXistence of a 'psycho-organlc 

syndrome' linked to oceupational solvent exposure, and compensate workers with such a 

diagnosis, when they are found to have been exposed. 

The flrst epldemlologlcal study to demonstrate a link between solvent exposure and 

early rellrement because of psychiatric Illness was made ln Sweden [Axelson et al. 

1976] and demonstrated a relative risk of 1.8 of early retirement for psychiatrie 

reasons. Two Damsh studies followed - a case-referent and a retrospectlve cohort -

Wlttl slmllar conclusions and relative rlsks rangrng from 1 7 to 3.5 [Olsen and Sabroe 

1980: Mlkkelsen 1980). These three studies dealt with similar populations - workers 

ln the construction rndustry who retired early because of mental illness - and relied on 

Job tilles 10 cl assit y exposure Il was Important to test these results ln another country, 

uSlng another mdlcator of mental disorder and assessing exposure more quantitatively. 

Whlle explorrng the varrous design aspects of case-referent studies, a 

methodologlcal Issue became eVldent: the respective merits of more th an one reterent 

group. namely hosp'tal and population referenls here. That Issue was tackled by 

selecting a senes of neighborhood referents and then comparing them to the marn 

referent group chosen among hospltal patients. 
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The case-referent study presented in this thesis. also called Study A, was set up and 

undertaken in conjunction with a second study. hereaf1er called Study B; each study was 

designed to answer one of two major research questions stated in a larger proJect funded 

by the Institut de recherche en santé et en sécurité du travail du Québec (IRSST), from 

April 1984 to March 1988. 

These two questions were: 

i) are men admitted to hospltal for the first time because of a mental disorder 

more likely to have been occupationally exposed to solvents than comparable referents 

(question addressed in Study A); and 

i i) are psychiatric patients with a diagnosis of orga",c mental dlsorder more 

likely to have been exposad to organic solvants than comparable patients wlth other 

psychiatrie diagnoses (question addressed in Study B). 

Fivc hospitals from the Montreal area participated in this study, whereas thirteen 

more hospitals throughout the Province collaborated for Study B. The final report on the 

whole research project. entitled "The flsk of serious psychiatrie Illness attnbutable to 

occupational solve nt exposure", has been submitted to the IRSST ln July 1988 [Cherry 

and McDonald 1988]; part of the results have also been presented at the Sixth 

International Symposium on Epidemiology and Occupation al Health held in Stockholm ln 

August 1988 [Cherry et al. 1988] 

This thesls is divided ln eight chapters apart from the introduction. After a rapld 

review of the literature on organic solvents and mental disorders, Chapter Il will focus 

on the neurobehavioral effects of solvents. The research protocol and the pilot study that 

preceded the study proper will be presented ln Chapter III; they Will be followed by a 

description of the associated studies done to assess the reliabliity and, to a certain 

extent. the validity, of the solvent exposure assessment procedure used ln bath thls 

thesis projeet and Study B. Chapter V will de scribe vanous characteristlcs of the study 

population. and the results of the main analyses of the study Will be shown ln the next 

chapter. As one of the most important methodologlcal aspect of case-referent studles IS 

referent selection, it will be addressed separately ln Chapter VII. Lastly, Chapters V!l1 

and IX will discuss the study findings and the design characteristics and glve a general 

conclusion. 
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Il. Revlew Cif the lIterature 

A. INIBODUCTICl'J 

Organic solvants ara ubiquitous in products used daily: from gasoline to typewriter 

correction fluids, from shoe polish to nail polish remover, from perfumes to cough 

syrups, etc. [Ontano Minlstry of Industry and Tourism 1978: 4-8]. 

Our century has seen an exponential development and use of organic solvents with, 

unfortunately, a few bad surprrses about their adverse health effects on the exposed 

workers; !lver necrosls and fatty degeneratlon among workers using tetrachloroethane 

ln Ihe alreraft mdustry during World War 1 are sad examples of an 'after the fact' 

discovery [Zlmmerman 1978 3151 

There has been, partlcularly since the early 1970's, an lncreasing concern about 

neurobehavloral effects of organic solvents. In 1979. Arlien·Soborg and his collea~ues 

coined the expressIon 'chronlc palnters' syndrome' to describe a set of symptoms present 

among workers wlth long-Ierm high level exposures to organic solvents [Arlien-S0borg 

et al. 1979) Such a syndrome may have been foreshadowed ln 1705 by Bernardino 

Ramazzinl who stated, ln the first known book on occupatlonal diseases, De Morbls 

Artiflcum (Dlseases of Workers), the following: 

"Painters 100 are attacked by various aliments such as paisy of the limbs, cachexy, 

blackened teeth, unhealthy compleXions, melancholia, and IOS5 of the sense of 

smell." (Ramazzini 1940. 67) 

Il IS Impossible, ln thlS example, to dlsentang!e the effects of solvents from those of 

the heavy met ais used in the pigments to produce the paints, but the sa me comment may 

apply to the Scandlnavian chrOniC palnters' syndrome 

The following revlew of the literature IS divided inlo three parts. The tirst glves an 

overview of the classification, metaboli5m and toxlcology (neurotoxlcology in 

particular) ot organic solvents and IS presented wlthout critlcal appraisal. The second 

briefly descnbes the classification of mental disorders and sorne etiologlcal theories. 

The thlrd part focuses ln more detail on the neurobehavioral effects of organic solvents 

in both animais and man. 

B. QR<.Y\NIC SOLVENIS 

1) Classification 

A solvent IS a substance ..... by means of which a solid may be brought to a Iiquid 

state" [Durrans, 1971: 3J and water is the mos! prevalent solvent on earth. The term 

J 
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'organic' characterizes solvents, the chemical structure of which contains carbon atoms: 

most such solvents have the ability to dissolve lipid-like substances. 

Organic solvents can be arranged into 10 groups according to their chemical 

composition. Table 11-1 lists these with sorne examples of thelr most frequent uses 

[Ourrans 1971]. 

It is difficult to estimate the quantitative extent of occupational exposure to solvents 

in Canada, but the proportions of exposed workers are probably comparable to that of the 

United States. The National Occupation al Hazard Survey conducted in the United States 

betwee'1 1972 and 1974 estimated that about 9.8 million workers were potentially 

expose;~ to organic solVfmts [NIOSH 1977a}. Additional estimates from the National 

Institute for Occupational Safety and Health (NIOSH) mentioned 600 000 workers 

exposed solely to napl1thas [NIOSH 1977b], and over 2 million workers to benzene 

[NIOSH 1977c]. 

According to a consultant's evaluation of the Canadian market for chlorinated 

hydrocarbons in 1979, 12 600 tons of methylene chloride were imported; a few 

examples of the quantities produced in Canada are listed below [Acres Consulting 

Services 1981]: 

-Trichloroethylene: 15 500 tons (in Québec) 

-Tetrachloroethylene: 18 500 tons 

-Ethylene dichloride: 18 500 tons 

-1,1,1-Trichloroethane: 18 500 tons 

-Benzene: 626 000 tons 

-Styrene: 340 000 tons 

-Toluene: 430 000 tons 

-Xylenes: 349 000 tons. 

The amount of trichloroethylene produced yearly in Sweden (a country wlth a 

somewhat larger population than Québec) was 12 100 tons 10 roughly the same years 

[Swedish Work Environment Fund 1980: 107]. In 1984, the United States produced 

approximately 49 million tons of industrial solvents altogether [NIOSH 19871. 

2) Metabolism 

The factors governing solvent uptake and metabohsm are related to 1) the solvent 

itself (physico-chemical charactenstlcs, blood/air and blood/fat partition coefficients, 

impurities, formulation factors); il) exposure (duration, concentration, frequency, 

route of entry); finally, iii) the exposed person (sex, age, adlposlty, genetlc vanabliity 

ln clearance rates, nutritional status, etc.) [Andrews and Snyder 1986' 636-6371. 
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Table 11-1. Classification and use of organic solvents 

Chemical group 

Allphatlc & cycllc 
hydrocarbons 

Aromatlc 
hydrocarbons 

Halogenated 
hydrocarbons 

N.trocompounds 

Alcohols 

Ketones 

Ethers 

Esters 

Glycols 

Others 

Examples 

Hexane, pentane,heptane, 
cyclohexane 

Benzene, toluene, xylene, 
styrene, cumene 

Trlchloroethylene, tetrachlo
roethylene, mathylene chlorlde 

Nltroethane, nIIropropane, 
mtromethane 

Methanol, ethanol, propanol 

Acetone, methyl but yi ketone 
(MBK), MIBK, MEK 

Dlethyl ether, dllsopropyl 
ether 

Ethyl acetate, but yi acetate, 
proploOic aCld 

Ethylene glycol, ce\losolves 

Carbon dlsulflde 
Refmed petroleum solvents 
kerosene, naphtha, whlle 
Spirits. minerai Spirits, etc. 

[Adapted trom Durrans 1971] 

Industrial use 

Fabncatlon of glues, palnts, varOishes, 
cements, soaps, lacquers, pohshes, 
ln leather proces51ng, etc 

Fabncatlon of palnts, varnlshes, syn
the tiC flbers, ln pnntmg, etc. 

Fabrication of plastics, pesticides; 
ln dry cleanlng, metal degreaslng, etc. 

Fabncatlon of chemlcal products 

Fabrication of lacquers, plastiCS, 
mdustnal coatlngs, etc 

Synthesls of vanous chemlcals; 
for cleanlng purposes, etc. 

Dewaxlng of lubncatlng 0115; 

synthesis of vanous chemlcals 

Fabncalron of plastiCS, lacquers, etc. 

Fabrication of pharmaceutlcal 
substances 

Fabrication of viscose rayon 
Fabrication of pamts, lacquers, 
varnlshes, cement diluent; 
ln asphalt coatmgs, etc 
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The volatility and liposolubility 01 most organic solvents explaln the lollowlng 

characteristics [Andrews and Snyder 1986: 636-637]: 

- inhalation is a major route of exposure, lollowed by skin absorption; 

- solvents are readily translerred Irom the lungs into the blood and to lipid rich 

organs; 

- many of them cause narcosis (the central nervous system is rich in lipids). 

Respiratory uptake 01 solvents vanes mainly according to the ratio 01 their 

respective air and blood sOlubilities, and to pulmonary ventilation, blood circulation and 

amount 01 body lat [Veulemans et al. 1982; Âstrand 1985). Solvents are th en 

distributed to tissues and organs, largest amounts going to the tissues contaimng the 

mosl blood vessels, and accumulale in tissues which are rich ln liplds (hence the 

susceplibility of the nervous system whieh is weil irrigated by blood vessels and 

contains a high proportion of liplds) [Cohr 1986). 

As with most toxic substances, liver is the main organ of blotransformation for 

solvents. Most solvents undergo some form of oxidation (or epoxldation lor aromatie 

solvents) mediated by mixed funetion oXldases whieh depend on eytoehrome P-450; 

sorne of them are also redueed (Phase 1 reactlons). Certain solvents also go through the 

Phase Il reaetions, bemg conjugated with endogenous substances thal Will confer 10 the 

solvent or its metabolite an Increased water solublilty, facliitatmg lurther 

biodegradation. Sorne metabohc aetivity of microsomal enzymes has also been measured 

in ofher organs (Intestinal mucosa, gonads, kldneys, lungs, skm) and could be important 

in the scavenging proeesses [Riihlm~ki 1986). 

Most solvents are partly exereted unchanged via the lungs and in very small 

amounts in urine and othûr blologleal secretions (sweat, saliva, elc), the most 

important excretion pathway is however that of metabolltes ln the urme and the other 

biologieal fluids [Riihlmêki 1986). 

3) Toxicology 

a) Aliphatie and cyclic hydrocarbons 

Apart from a depressmg effeet on the central nervous syslem, and exeept lor n

hexane, alkanes and cyeloalkanes have not been reported to produee any partieular toxle 

effects. The lormer is one of the few recognlzed solvent neurotoxlcants 10 cause 

peripheral sensorimotor and motor polyneuropathy [Toftgârd and Gustafsson 1980]. 

b) Aromatic hydroearbons 

Acute high exposures to these solvents produce narcotlc symptoms [Bruckner and 

Peterson 1977J. Workers exposed to styrene have been found to suffer from 

psychomotor disturbanees [Lindstrôm et al. 1976) and slowed reaetion time [Cherry et 
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al. 1980}; xylene was also reported to slow reaction time and impair body balance and 

manual coordination in volunteers [Savolainen et al. 1979; Savolainen et al. 1980a). 

Cardiac sensitization and hepatorenal damage have been reported in inhalent 

abusers, probably due to the toluene portion of the inhaled material [Bruckner and 

Peterson 1977]. However toluene exposure in the workplace did not affect liver 

funetion in a group of 59 men, according to Waldron et al. [1982]. 

Hematopoietic toxieity (taking the form of borie marrow depression) has been linked 

ta benzene exposure for sorne time [Browning 1953: 15-16]. There is epidemialr)gic 

evidence that benzene is leukemogenic, but other studies did not confirm this [lARC 

1982; Rushton and Alderson 1981J; nonetheless, NIOSH recommended in 1976 that 

benzene be eonsidered leukemogenie for regulatory purposes [NIOSH 1976]. 

Chromosomal abnormalities have been found repetitively in man following benzene 

exposure, but not in animais [Picciano 1979]. 

Exposure to ara matie solvents and the occurrence of adverse effects on pregnancy 

and the foetus have baen studied on several occasions with inconsistent results. Some 

studies, mainly ease-referent in design, have faund associations with congenital defects 

[Holmberg 1979; Holmberg et al. 1982; McDonald et al. 1987) while others did not 

[Harkonen and Holmberg 1982; Olsen 1983; Harkonen et al. 1984]. McDonald et al. 

[1987) attnbuted mest of the increased risk to toluene exposure. 

c) Halogenated hydrocarbons 

Chlorinated solvents are the most used hydrocarbons of the halogenated class of 

solvents. They have marked narcotie properties [Finkel 1983: 226-227], and many of 

them have been used as general anesthetics, for example chloroform, ethylene 

dlchloride, trichloroethylene, etc. [Fulbp-Miller 1938]. 

Many halogenated hydrocarbons produce hepatotoxic effects ranging from a slight 

fatty accumulation to liver necrosis; carbon tetrachloride served as a classic study 

model of a syndrome consisting of centrolobular necrosis and fatty degeneration of the 

IIver. often aeeompanied by renal damage [Zimmerman 1982: 5]. 

A few epidemlologieal studies reported associations between exposure to ehlorinated 

hydrocarbons and liver cancer; however no information was available on hepatitis or 

Ilver cirrhosis as potential rrsk factors in these studies [Blair et al. 1979; Stemhagen 

et al. 1983). Sorne degree of mutagenicity, terategenicity and foetotoxicity has been 

demonstrated, but not conslstently, with chlorinated hydroearbons [IARC 1979; Bartseh 

et al. 1979; Elovaara et al. 1979; Nelson et al. 1980]. 
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d) Nitrocompounds 

Apart froi:" having irritative effects on the mucosae, most nitrocompounds produce 

methemoglobinaemia through oxidation of hemoglobin [Browning 1953: 373-376; 

Finkel 1983: 256]. They can also give rise to liver damage [Hine et al. 1978J, and are 

considered potentially carcinogenic for humans. based on animal studies [OSHNNIOSH 

1980]. 

e) Alcohols and glycols 

Most of these solvents have a low vapor pressure [Durrans 1971: 111-135. 166-

178], and thus inhalation is not an important route of absorption, except in hot 

environments where va pors or mists can be produced [Andrews and Snyder 1986: 654). 

Skin absorption is also quite low and unlikely to be very important. 

Wilcosky and Tyroler [1983] reported a signifieant association between 

occupational exposure to ethanol and phenol, and ischemic heart disease mortality among 

rubber industry workers. They eoncluded that the two alcohols were plausible 

occupation al atherogens, since ethanol can increase mortality trom heart disease, and 

phenol was shown, in animal studies, to cause myocardial degeneration. 

A few reports were published on neurotoxicity, reproductive toxicity and 

teratogenic effects of some glycol ethers on animal models [Savolainen 1980. Nelson et 

al. 1984]. 

f} Ketones 

Methyl n-butyl ketone (MBK) is recognized as a pote nt neurotoxicant and 

responsiblc for polyneuropathies in occupational settings [Mendell et al. 1974J. Most 

probably this is due to a metabolite. 2,5-hexanedione, whieh is common to n-hexane's 

metabolic pathway [Cavanagh 1985]. 

g) Ethers and esters 

The narcotic properties of ethers were first used in the development of anesthetics 

[Fulop-Miller 1938]. However as they are Irritant to the mucosa, their use is quite 

limited. 

Dioxane, or diethylene ether, appears to be a potent toxlcant for liver and kidneys, 

with some rodent studies revealing hepatoearcinogenlclty, mutagenicity and 

teratogenicity [NIOSH 1977d]. 

Aliphatic esters also have narcotie properties and are mucosal irritants [Toftgàrd 

and Gustafsson 1980]. 

h) Others 

Carbon disulfide (CS2) is a weil known neurotoxicant, and responslble for a series 

of adverse health effects ranging from ischaemic heart disease to liveT damage, toxic 
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polyneuritis and neurobehavioral disorders [Witcosky and Tyroler 1983; Sweetnam et 

al. 1987]. As early as 1899. Laudenheimer [Finkel 1983: 263] reported the presence 

of psychiatrie symptoms in solvent intoxicated subjects, ending in dementia for sorne 

patients. In 1938, Gordy and Trumper presented a review of literature on the effects of 

CS2 before reportmg on theîr own dinical observations IGordy and Trumper 1938]. 

Vigliani [1950; 1954] made cHnicsl observations on workers poisoned by CS2 during 

the war. A tollow-up of some of these workers revealed 43 cases of chronic vascular 

encephalopathy in men aged 37 10 68 years old, and who had had an average of 21 years 

of exposure to carbon disulfide in viscose rayon factories; Ihe author conc1uded that n ... 

prolonged exposure 10 CS2 can le ad 10 a favourable situation for producing 

atherosclerosis" [Vigliani 1954]. Hanninen [1971) made the important observation 

that signs of depressive mood, slight motor dislurbances and intellectual impairment 

were more trequent among workers exposed to CS2 but without clinical poisoning than 

among non-exposed workers. Maneuso and Locke found increases in suicide rates among 

American viscose workers using a cohor! design [1972}. A follow-up study of viscose 

workers confirmed the presence of a permanent axonal neuropathy [Corsi et al. 1983). 

A case-referent study tram Sweden [Ohlson and Hogstedt 1981} could not confirm an 

association between carbon disultide and Parkinson's disease. 

Retined petroleum solvents constilute a group with toxic properties which vary 

according to their composition. Apart trom dermatitis and mucosal irritation, commonly 

observed, these solvent mixtures can affect the peripheral nervous system (PNS) 

because of n-hexane, the hematologieal system because of benzene, etc. [NIOSH 1977c]. 

4) NeurotoxiClty 

Neurotoxicity is a promment feature of the adverse health effects of organic 

solvents, most of which produce loss of consciousness when inhaled in sufficient quantity 

[Axelson et al. 1980: 237). As mentioned earfier, several solvents were used as general 

anesthetlcs: ether, chloroform, ethylene, ethylene dichloride, acetylene, cyclopropane, 

tnchloroethylene, ethyl n-propyl ether, cyclopropyl methyl ether, propylene, etc. 

[Fulbp-Mllier 1938; Keys 1963). 

The exact mechanisms by which solvents affect the central nervous system are still 

somewhat conJecturaI. Disturbance of the cells lipid layer may result in changes in 

membrane permeabllity; there are also indications of effects on neurotransmittor 

concentration - through inhibition of dopamine B-hydroxylase by carbon disulfide, for 

example - at the synaptic level, and of blood hormone levels [Swedish Work 

Environment Fund 1980: 72-76; Cavanagh 1985). At the peripheral nervous system 

level, some solvents produce a syndrome ofaxonal swellings due to accumulations of 
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neurofilaments and of an attenuation of the myelin over the swellings; these 

neurofilament aggregations would be caused by solvent metabolites (e.g. 2,5-

hexanedione) reacting with the neurofilament proteins [Cavanagh 19851. 

Five organic solvents are proved human neurotoxicants: carbon disulfide, n-hexane 

and methyl n-butyl ketone (with or without methyl ethyl ketone), toluene (substance 

abuse only) and impure trichloroethylene (dichloroacetylene as a composition or 

metabolic product) [Spencer and Schaumburg 1985]. Ali of these have also been linked 

with neurotoxicity in animais [Bus 1986]. 

Several studies have provided substantial evidence of adverse effects of CS2 

exposure on both central and peripheral nervous systems [H~nninen 1971; Mancuso and 

Locke 1972; Knave et al. 1974; Sepp~lainen and Tolonen 1974; Wilcosky et al. 1984]. 

n-Hexane and methyl n-butyl ketone have been proven, by human and animai 

studies, to cause the same type of peripheral neuropathy as carbon disulfide (central

peripheral distal axonopathy) following a similar metabolism; however, no consistent 

symptoms at the central level are associated with these two solvents [Spencer et al. 

1980; Altenkirch et al. 1982; Cavanagh 1985]. 

Toluene abuse - mostly as glue sniffing - has been linked to a progressive syndrome 

of brain damage accompanied by brainstem and/or cerebellar atrophy; the onset of the 

syndrome takes place after one to twenty years of exposure to several parts per million 

of toluene [Spencer and Schaumburg 1985]. These findings have not been substantiated 

by studies on toluene exposed workers, but exposure in the worltplace was usually 

around 100 to 300 parts per million [Elofsson et al. 1980; Iregre n 1982; Struwe and 

Wennberg 1983]. 

Trichloroethylene (TRI) intoxication produces sensory loss and motor weakness in 

cranial nerves, particularly in the distribution of the trigeminal nerve [Spencer and 

Schaumburg 1985]: the biological mechanism is unknown. but could be linked to a viral 

infection [Cavanagh 1985]. In the 1950's, cross-section al studies of workers exposed 

for a long lime to a low level of TRI found signs of neurologlcal and neuropsychiatrie 

effects [GrandjeG.:l et al. 1955; Bardodej and Vyskocil 1956]. 

Studies on laboratory animais have also identlfied a few other solvents that can be 

considered as potenlial neurotoxicants in man, e.g. nitrobenzene, ethyl n-butyl ketone, 

styrene, and ethyltoluene [8us 1986]. 

Still other solvents are suspected of eliciting adverse effects on the central and/or 

peripheral neNOUS systems, but the lack of consistent results between animai and 

human studies, and also between similar human studies, leaves the question JO doubt. 
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a) Mlxed exposures 
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Exeess mortality from esophagus and stomach malignancies has baen reported among 

painters in the United States [Viadana et al. 1976]. Wilcosky and his collaagues [1984] 

found, among a eohort of rubber industry workars, a significant association between 

Iymphosareoma (9 cases) and exposure to CS2, CCI4, hexane and xylene, and also 

between Iymphatie leukemia (10 cases) and CS2, CCI4, acetone and ethyl aeetate 

exp05ure. An association was found between exposure to organic solvents and Hodgkin's 

disease in two Swedish case-control studies [Olsson and Brandt 1980; Hardell et al. 

1981); the second study also found an inereased risk of non-Hodgkin malignant 

Iymphoma. 

Car painters, who are exposed to a variety of solvents including toluene, xylene, 

but yi acetate, white spirit, methyl isobutyl ketone, isopropanol, ethyl acetate, acetone 

and ethanol [Kurppa and Husman 1982), have been found to suifer trom vestibular 

dysfunction [Arlien-S"borg et al. 1981); active workers had normal liver enzyme 

activities (Kurppa and Husman 1982]. One paper [Milling Pedersen et al. 1980] 

reported significantly elevated levels of serum creatinine kinase (an indieator of 

damaged muscular tissue) among solvent intoxicated patients. 

Scandinavian studies on exposure to mixed solvents and pregnancy outcome among 

laboratory workers used mainly information from interviews with the mothers. 

Strandberg et al. [1978] tound an increased risk of miscarriage among hospital 

laboratory workers, but the study population was small and the increase was of 

borderline significanee (p~ 0.05, one-tailed); Hansson et al. [1980] showed increased 

proportions of misearriage, of perinatal death and of major malformations in ehemical 

laboratory workers_ These findings were not fully substantiated by Axelsson et al. 

(1984) who did not find differenees rn perinatal deaths or malformations, but an 

Increased rate of misearriage when shift work was done during pregnaney. 

A review of 14 studies on exposure to anesthelic gases, most of which are solvents, 

Indicated an increased nsk of spontaneous abortion among exposed females (but not 

among wives of exposed males), and no definite evidence of increased congenital 

abnormality rates fT annenbaum and Goldberg 1985]. Olsen and Rachootin did not find 

any effeet of parental solvent exposu re on birthweight (1983J. A large study made in 

Montreal [McDonald and McDonald 1986] showed a signifieant excess of stillbirths 

without deteet among female leatherworkers, and the authors concluded this cou Id likely 

be due to solvents used in glues. Two case-referent studies found an excess of parental 

exposure to organie solvents (defined by job tilles) among children dying trom cancer 
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before the age of five [Fabia and Thuy 1974), or brain tumors before the age of ten 

[peters et al. 1981). 

b) Interactions 

Log ically , any substance modifying the activity of enzymes affecting the metabolism 

of solvents will affect their biotransformation. Cigarette sm'Jking, alcohol and drug 

consumption have ail this potential [WHO Expert Committee 1981: 32). 

Toluene has been reported to slow the metabolism of other aromatic hydrocarbons 

[Ikeda et al. 1972] and to potentiate the toxicity of perchloroethylene in the rat [Withey 

and Hall 1975). Animal experiments showed a potentiation of haloalkane-induced 

hepatotoxicity when administration of ketones and ketogenic agents precede the exposure 

to halogenated alkanes [Abdel-Rahman et al. 1976; Hewitt et al. 1980]. Exposure of 

rats to m-xylene also disturbed their microsomal enzymatic activlty [Elovaara 1982). 

Severe liver necrosis was reported in three workers exposed simultaneously to carbon 

disulfide, isopropanol, toluene and acrylonitrile; the authors attributed the damage to an 

interactive effect of the chemicals [D0ssing and Ranek 1984]. 

The mechanisms of interaction between alcohol and solvents are numerous. 

Ethanol's vasodilator effect and increased capillary permeation accelerates solvent 

distribution; it incroases hepatotoxicity associated with chlorlOated solvents (Haguenoer 

et al. 1982; Hills and Venab'e 1982]; and may blur the neuropathic and 

neuropsychological pictures of solvent exposure (Juntunen 1982). Alcohol often 

inhibits microsornal metabolism enhancing the blood levels of unchanged solvents 

[Riihimâki et al. 1982; Waldron et al. 1983]. 

Potentiation of carbon tetrachlonde toxicity was observed among workers of an 

isopropyl alcohol packaging plant ln the United States [Folland et al. 1976J. Ingestion of 

alcohol simultaneously with exposure to trichloroethylene slowed down conslderably 

solvent metabolism in a study on volunteers (Muller et al. 19751. Ethanol seems to 

worsen the visuo-motor performance of persons exposed to trichloroethylene (Ferguson 

and Vernon 1970), and the body balance (it increases body sway) of persons exposed to 

xylene [Savolainen et al. 1980b}. 

The important question of interactions deserves much more research. 

C. MENTAL PISORPERS 

1) Classification 

The first International Classification of Mental Disorders was issued in 1889, 

comprising eleven groups, and mental disorders were included for the first time in the 

WHO International Classification of Diseases (ICD) in 1948 for its 6th revision. 
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Oespite the international standing of the ICD classification system, Scandinavians and 

Americans still use their own systems. 

Two broad classification schemes are generafly used in North America: the WHO 

ICO-g (gth revision), Chapter V-Mental Oisorders, and the Diagnostic and Statistical 

Manual of Mental Oisorders, 3rd edition (OSM-III) produced by the American 

Psychiatrie Association. The ICD-9 is used by the hospitals' nosologists, and the OSM

III by psychiatrists to describe their diagnoses. 

Kraepelin's (1855-1926) work on mental disorders lad to a three-faceted 

classification: organic psychoses, endogenous psychoses without known structural 

pathology, and deviatlons of personality and reactive states [Mayer-Gross et al. 1960: 

15]. Psychotic conditions imply disorders in which impairment reaches a degree where 

it interferes "grossly with insight, ability to meet sorne ordinary demands of life or to 

maintain adequate contact with reality" [WHO 1977: 177]. 

From an etiological point of view, mental disorders can be classified in two broad 

categories, organic and non-organic (or functlonal), the former charaeterized by 

histopathological leslons in certam parts of the brain, whereas litUe or no pathological 

lesion is found in the latter [Mayer-Gross et al. 1960: 419]. 

80th ICD-9 and OSM-1I1 differentiate orgal1ic mental disorders from other disease 

categories. ICO-9 pools under 'Organic psychotic conditions': 'Senile and presenile 

organic psychotlc conditions' (290), 'Alcoholic psychoses' (291), 'Orug psychoses' 

(292), 'TranSlent organic psychotic conditions' (293), and 'Other organic psychotic 

conditions (chronic)' (294) [WHO 1977: 177-182]; the DSM-1I1 also adds to ils 

'Organic mental disorders' category intoxications by alcohol and drugs and syndromes 

resulting from brain damage, which are classified in the ICO-9 under 'Neurotic 

dlsorders, personality disorders and other non-psychotic mental disorders' (codes 303, 

304, 305 and 310) [Spitzer et al. 1981: 372-373]. Annex 1 lists the principal 

disease categories and sub·categones used in this thesis (ICD-9). 

2) Etlologleal theories 

Psychiatrie textbooks generally classify causes of mental disorders chronologically 

into predisposing, precipitating and perpetuating factors [Gelder et al. 1983: 84-85]. 

Predisposing causes have to do wlth the mental and physical make-up of a person at 

birth (or his constitution) and modifications as years go by; this concept implies that an 

individu al may be predisposed to mental disorder, although he may never develop one. 

Precipitaling factors convey the notion of inducing the disorder in a predisposed subject. 

Perpetuating factors finally prolong the course of a disease. 
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According 10 Gelder et al. [1983: 87], eliological theories in psychiatry follow two 

general patterns: reductionist models thal look back at simpler earlier stages in an 

irliividual (thus 'pinpointing' a few more or less discrete causes), alld non-reductionist 

models, Ihat look outward to further complicated and wlder Issues (for example 

allributing the disease to family circumstances). Organic mental disorders are then to 

be explained by reductionist models and non-organlc (functional) disorders by either 

reductionist or non-reductionist models. 

Schizophrenia and affective disorders are the only two that gather sorne form of 

consensus on their association with genetic factors (Gelder et al. 1983: 203-204, 246-

249; Gruenberg 1980: 1347; Weissman and Klerman 1978). Many mental disorders 

have been attributed to poisons and other harmful 8xtraneous substances; Gruenberg 

[1980: 1330-1334] presents two tables prepared by the American Public Health 

Association where 20 infectious agents and more than 70 poisons are Imputed as causing 

mental disorders Ahout 32 of these are related to occupational exposure· malnly heavy 

rnetals (Iead, mercury, manganese, cadmium), organic solvents (benzol, carbon 

disulfide) and drugs. Indeed, Kraepelin and Lange menfloned in thelr classlcal textbook 

organic mental deterioration and transient deltrious psychoses associated with carbon 

disulfide in 1927 [Mayer-Gross et al. 1960. 340-343). However, these assertions 

were largely based on uncontrolled case reports [Mayer-Gross et al. 1960. 341-343, 

621-657]. 

Finally, sorne forms of dementia have been IInked to Vlruses, namely Creutzfeldl

Jakob disease, Kraepelin's disease and Parkinson-dementla complex of Guam [Haase 

1971; Roth 1980; Crapper-McLachlan and de BOni 1980). 

If organic solvents hold a place in the etiology of mental dlsorders, they could do so 

in various ways. They could predispose to mental dlsorders through delelenous effects 

on the CNS - poor nerve conduction, hormonal disturbances, alterations of respiration 

and protein synthesis [Joint WHO/Nordlc Councd of Minlsters Workmg Group 19851. 

They could also trigger the onsel of symptoms ln a predlsposed or genetically susceptible 

individual - deleterious effects on the CNS causmg the predlsposed person to feel sick 

and depressed. 

3) Factors assoclated wlth mental disorders 

ln accordance wilh Ihe multifaclorial eliology of mental disorders, many 

psychosocial factors have been identified and associated wlth increased rates of mental 

disorders: social class, life stress, social mobllity, urban anomla, migration, 

segregation, sick role behavior, personality and childhood experiences [Weissman and 

Klerman 1978]. 
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Increases in mental illness rates among immigrants appear to be linked to age at 

immigration, length of stay in the adoption country, country of origin, reasons for 

immigration, social isolation, hardiness of the immigrants' personality, and many other 

factors very dlfficult to correct for in analyzing rates [Kuo 1976; Kuo and Tsai 1986]. 

Cultural values and attitudes also appear to influence the symptomatology of mental 

disorders, and consequently their treatment [Murphy 1974]. 

D. NEUBOBEHAVIOBAL EEEECTS OF SOLVENIS 

1) Animal studies 

As pointed out by Tllson et al. [1979]. two methodological problems in behavioral 

toxlcology affect the use of animal models in studying neurobehavloral effects of 

solvents. Elrst there is " .. .the insldlous onset af effects ... " and, second, " ... the subjective 

nature of the complaints that are associated with earlier stages of toxicosis." 

The methods used to assess neurobehavloral effects rn animais commanly consist of 

cage-side observations of clinical signs and reflexes [Bus 1986; Evans et al. 1981]. 

Alpers and Lewy (1940) reported behavioral effects (excitation, aggression, 

apprehenslon, apathy) and neurotaxic effects (tremar, ataxia, muscle flaccidity and 

spastlclty) of exposure to CS2 in dogs evaluated by observation. Assessment of 18dmed 

behaviours IS now used more frequently, and reports can be found on exposure of rats, 

mice, pigs, dogs, pigeons, gerblls, baboons and squirrel monkeys to dichloromethane, 

carbon dlsulfide, toluer.e, trrchloroethylene, methyl ethyl ketone, methyl isobutyl 

ketone, and other solvents [Wlnneke 1981; Wood 1981; Benignus 1981; Annau 1981; 

Geller et al 1979). 

The results are often inconslstent and confusing; according 10 Annau (1981], 

because of an array of factors, these include the use of dlfferent techniques, the lack of 

stallstical power in many studies and the absence of solvent concentration measurements 

du ring exposure The use of wldely different animal species also reduces consistency. 

Another major problem ln assessing so-called chronic effects is the use of high 

concentrations from whlch the prominent narcotic effects blur those less immediate 

[Colotla et al. 1979, Colotla et al. 1980; Wrnneke 1981 J. 
Desplte these reservations and the fact that studYlng truly neuropsychiatric effects 

of solvents in animal models is almost impossible, the se studies can be helpful in 

describing the effects of low level and repeated exposures [Bus 1986]. Thus, Taylor and 

Evans [1985] produced in the monkey impairment of cognitive function by toluene using 

repeated exposures ranging from 100 to 4500 ppm (over 6 weeks, twice a week). 

Haglid et al. [1985] exposed Mongolian gerbils to trichloroethylene (60 ppm), 
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tetrachloroethylene (60 ppm). methylene chlorlde (350 ppm) and ethanol 

(11.7g/kg/day) for 3 months, let the animais recuperate for 4 months, and found 

increased levels of protein in the astroglial cells of the bram . an mdication of brain 

dérnage. 

Nevertheless. there remains the need for the development 01 more sensitive tests of 

impaired performance in animais [Wood et al. 1983]. 

2) Human studies 

a) Solvent abuse 

Adverse health effects 01 solvent abuse· excess intake 01 alcohol or misuse 01 glues 

and other volatile substances . although not directly applicable to occupation al 

exposures, are informative in that they reflect a 'worst situation': abusers are olten 

malnourished and in poor general health, and they voluntarily expose themselves to huge 

quantities of solvents. Reports on psychologieal deliclts m abusers merit attention 

because, if there were no problem. Il would be unlikely tha! workers exposed to mueh 

lower levels would suffer any [Cherry et al. 1982]. Alcohollsm and glue snlffing are 

presented as two examples of solvent abuse causing neurobehavloral adverse health 

effeets. 

1. Alcoholism 

Ethanol, the alcohol in beer, wines and spirits, is an organlc solvent mduslnally 

used in the fabrication of resins [Durrans 1971: 113). Although ethanol enters the 

body by mouth, it is absorbed unchanged mlo the blood from the stomaeh, and 50 shares a 

common metabolism with inhaled alcohols [Shoemaker 1981). Studles of alcoholics 

therefore provide a valid substltute for persons oecupatlonally exposed to alcohols 

Ingested ethanol undergoes oxidation to acetaldehyde, and th en to acetate, in the 

liver; if this metabolism is altered, by the competing presence of other solvents for 

example, acetaldehyde levels increase [Haguenoer et al 1982; HllIs and Venable 1982). 

This accumulation is responsible for the 'Antabuse' effect seen after mgestion of 

disulfiram; this flushing effect has also been observed among workers exposed to hlgh 

levels of CS2 and to triehloroethylene [Haguenoer el al 1982, Hills and Venable 1982) 

Alcohols seem to exert their toxieity mainly by decreasing the viscosity of blological 

membranes, resulting in alterations of interactions between neurones in the central 

nervous system, probably by modification of the sodium balance [McCreery and Hunt 

1978]. 

Several neuropsychologieal studies indicated sorne eVldence of cognitive 1055 among 

long term alcoholics. Parker and co·workers [1974] noted poor conceptual functlon in 

a small group of alcoholics (sober for 3 weeks before tests) compared to non·alcoholics 



1 

17 

alcoholics and reported impairment in active adaptation and abstract thinking. In the 

United States, Brandt et al. [19831 demonstrated memory and visuoperceptual disorders 

among detoxified alcùholics when compared to matched non-alcoholics, and observed 

improvement after prolonged abstinence of performance on tasks requiring short-term 

retention of verbal and non-verbal information. A study among 1367 working men and 

women in the Detroit region showed that cognitive function was inversely eorrelated 

wlth the amount of alcohol consumed per drinking occasion [Parker et al. 19831. 

Ron et al. [1980] described radiologieal abnormalities extending to both the cortex 

and ventricules (a picture termed 'brain shrinkage') among male aleoholics as compared 

10 non-aleoholie referenls. 

A particularly severe form of brain damage, Korsakow's psyehosis, has long been 

recognlzed among alcoholics: this disease is characterized by loss of recent memory, 

confabulallon, shallowness of affect and polyneuropathy [Luby 1981]. This syndrome 

appears to result from the concomitant effects of long term excessive alcohol intake, 

malnourishment and thiamm deficiency [Berkow and Talbott 1977: 1522]. 

A few etiological sludies probed the hypothesis that long term excessive alcohol 

intake accelerated aging of the brain that is held responsible for the neuropsychological 

deflcits observed ln alcoholics. Blusewiez and his colleagues [1977] investigated the 

performance of 'young normals' (average age 31 years), 'young alcoholics' (mean age of 

33 years) and 'elderly normals' (average age 71 years) on several neuropsychologieal 

tests; among the alcoholie group, they observed a general decline in performance on 

short-Ierm memory and abstract reasoning tests. This decline was less important than 

that of the elderly group, but significantly different from that of the young normal 

group. USlng a cross-sectional design, Ryan and Butters [19801 administered a series 

of cognitive tests on smalt groups (20 subjects each) of younger (34-49 years old) and 

older (50-59 years old) detoxified alcoholics and non-alcoholics, matched for education 

and Wechsler Adult Intelligence Scale (WAIS) voeabulary scores. They reported 

Impalrments of ail measures of learning and memory, ln the alcoholic groups; the 

impairments were compatible with bath a premature-aging hypothesis, and an 

hypothesis of cognitive detenoration, additive to that seen with normal aging, but 

independent of il. 

New trends of research in that direction now include evoked potential (EP) 

techniques that record electncal brain activlty following the delivery of a discrete 

stimulus Porjesz and Begleiter [19821 argue that despite some electrophysiological 

similanties between aging and aleoholism, the cause of aberrations may be quite 

different. In support of this view, they present the results of a study on event-related 
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different. In support of this view, they present the results of a study on event-related 

potenlials where they observed voltage aberrations ln a/cohollcs and latency 

dysfunctions in elderly subjects. 

Finally, CI/erall and others (1978] examined the performance of pallents with 

several psychiatrie diagnoses, including alcoholism and organic brain syndrome, on 

WAIS subtests; after controlling for some factors influencmg the WA/S scores, they 

observed that the a/coho/ics performed quite simllarly to patients wlth organic bram 

cBnage. 

From these studies, the existence of cognitive deficits among subjects with a lenglhy 

history of heavy alcohol intake can hardly be disputed. These deficits are common to 

solvent workers exposed for a long time [Arlien-S0borg et al 1979; Juntunen et al. 

1980; Seppalêinen et al. 1980; Struwe et al. 1983; Linz et al. 1986], and to patients 

suffering from degenerative brain disorders presenting as dementia (Roth 1981]. 

2. Solvent sniffing 

The term solvent abuse implies sniffing solvent-conlaimng substances such as 

adhesives. various cleaning substances, petrol, aerosols, paraffm, butane, IIghter fluid, 

furniture polish, etc. (Chaudron 1978; Anderson et al. 1982]: these substances contain 

toluene, and some of them, hexanes and heptanûs, ethyl acetate, acetone, methyl ethyl 

ketone, methylene chloride, 1,1, 1-tnchloroethane, elc. [Akerman 1982; Clark and 

Tinston 1982]. Health effects of this practice vary accordmg to the type of solvent 

involved and include aplastic anaemia, acute hepatic and renal damage, penpheral 

neuropathy, encephalopathy and optic atrophy, etc. [Tenenbem et al 1984, Sounndrhin 

1985]. These parallel the severe chronic toxic encephalopathy found in toluene abusers 

(Lazar et al. 1983J. Brain damage progresses after one to twenly years ot repealed 

exposures ta very high concentrations of the solvent. The first signs resemble those 

found in solvent workers: anxiety, irritability, mood swings, forgetfulness, Impairment 

of cognitive function, emotional instability, etc. [Spencer and Schaumburg 1985]. 

However, the human evidence linking solvent abuse to encephalopathy is based only on 

case reports; no epidemiologieal studies have 50 tar been reported [Knox and Nelson 

1966; King et al. 1981; Lazar et al. 1983). 

b) Occupational exposure 

Very many studies have been pubhshed, mostly sinee the early 1970's, on the 

neuropsychiatrie effects of solvents; ma st deal with acute and subacute effects, and few 

with long term effects. 
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1 . Acute and subacute effects 

Evidence on acute and subacute effects of solvent exposure on hum ans depend mainly 

on case reports, experimental laboratories studies, and epidemiological studies (chiefly 

cross-sectional and a few cohort studies). 

Case reports can be considered an early warning signal. In her weil known book on 

the toxicity of solvents. Browning [1953J cites numerous case reports for every 

chemical class ot solvent. The common features of acute and subacute neurobehavioral 

effects include giddiness, headache, staggering gait, anxiety, euphoria and excitation, 

with narcosls at high concentrations. These effects have been described in case reports 

for many years (for example Browning (1953) cites a report on xylene by Rosenblath 

in 1902). 

Laboratory studies can investigate solvent metabolism and determine the threshold 

of concentrations producing neurobehavioral effects. Experimental exposure of human 

volunteers was practiced extensively in the 1970'5 and early 1980'5. A review of 35 

studies using behavioral performance tests 10 assess solvent toxicily underlines their 

principal findings [Gamberale 1985). The exposure conditions varied across the studies 

(from one to eight hour-exposures, solvents used alone or in combinations with drug or 

alcohol ingestIon, with and without exercise, pure single solvents or mixtures of 

commerctal grade). Most of the investigated solvents produced decrements in 

performance at relatlvely low concentrations (Le. at concentrations below permissible 

limits). This was true for chlorinated solvents (methylene chloride, trichtoroethylene, 

1, 1, 1-trichloroethane), aromatic solvents (toluene, styrene and xylene) and also for 

white spirits. 

A review of ail the epidemiological studies on acute and subacute effects of organic 

solvents is not relevant to this the sis which is oriented ta ward chronic effects of long 

term exposure. Annex 2 presents several epidemialagieal studies (ail cross-sectional 

except for that of Anshelm Oison et al. [1981] which was a cohort study), sorne of which 

aimed at investigating the effects of long term exposure. As these studies courd not 

determine whether the effects were permanent, they are listed in the annex as aeute and 

subacute. Thelr prominent features are narcotie symptoms (drowsiness, dizziness), and 

mood changes with irritability, tiredness, etc. Siower reaction limes are often 

encountered ln exposed workers, but most authors cannat disclose subacute effects 

imputable to actual solvent concentrations in the body and the effects that are not 

transient. Neurasthenlc symptoms (fatigue, nervousness, laek of manual dexterity) are 

also frequently reported, bul again personality changes are not consistent. 
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The major question in the cross-sectional studies coneerns the comparabllity of the 

groups in performance of various tests prior to exposure . 

2. Long term affects 

Case studies have provided a picture of the full syndrome of solvent pOlsomng and 

give some indication of its reversibility; that syndrome has been termed 'psychoorganlc 

syndrome' in Finland and Sweden, and 'presenile dementia' in Denmark and Norway 

[Gamberale 1985), but an international consensus has been reached 10 cali It 'chronlc 

toxie encephalopathy of mild or severe degree' [Baker and Fine 1986) The cllnical 

picture eonsists of: fatigue, headaehe, dizziness, anxiely, depressive complamts and 

personality changes, with defeetive memory, concentration and learnmg eapaelty 

[Arlien-S0borg et al. 1979; Juntunen et al. 1980, Seppàlàinen et al. 1980; Struwe et 

al. 1983; Linz et al. 1986). A Swedish study of 128 cases of psychoorganic syndrome 

revealed a minimum exposure duration of nine years, wllh 'mclpienl' syndromes after a 

minimum of 3 years of exposure [Flodin et al 1984]. 

Seandinavian follow-up studies of intoxicated workers dld not show much 

reversibility of damage, exeept posslbly sorne improvement of subjective symptoms 

(headache, dizziness, etc.) [Bruhn et al. 1981, Juntunen et al. 1982]. The patients did 

not die rapidly as do patients suffering from Alzheimer's dementia IArhen-Soborg et al. 

1982J. The psychological prognosls seemed to be better for yaunger men, with a better 

recovery of intel/eetual funetions ILindstrbm et al. 1982]. 

A Danish follow-up study of 21 painters who stopped work because of 

encephalopathy showed that 11 of them - the younger subjects wlth the least 

impairment of intellectual functians and the least exposure . had found another Job 5 

years later [Gregersen et al. 1987]. 

Thus clinical studies shed some light on a condition that appears to be eneour.'ered ln 

solvent-poisoned workers, but as they are uncantrolled they do li1lle to cla:-;,y an 

etiologieal relationship between occupational organic solvent expasure and 

neuropsychiatrie disorders. This is especially 50 given the non speciftcity of the disease 

entity and the widespread exposure to solvents. 

Thus we are left with six studies with which to evaluate long term effects of solvent 

exposure: five of those are case·referent in deSign [Axelson et al. 1976; Olsen and 

Sabroe 1980; Lindstrom et al. 1984; Rasmussen et al. 1985; O'Flynn et al. 1987]. and 

the sixth longitudinal [Mikkelsen 1980]. 

The first epidemiolagical study on long term neuropsychiatric effects af organlC 

solvents was conducted in Sweden [Axelson et al. 1976]. The subjects were skilled 

workers in various construction trades, selected from a regional pension fund register 
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(in the province of Orebro), between 1969 and 1972. Cases were defined as men 

between 35 and 64 years old when considered for a disability pension because of mental 

disorder or certain somatie disorders (such as 'atrophia cerebri', 'vertigo and 

encephalopathia', 'nervositas' and 'cephalalgia'). The diagnoses of primary debility, 

schizophrenia, manic-depressive psychosis, and mental disorders of obvious soma tic 

origin (e.g. dementia due to brain trauma) were excluded. Alcoholism was included but 

treated separately. The referent subjects were disability pensioners from the same 

register "completely free of any kind of mental disorder or social experience which 

might indicate mental disorder"; no more details are given about the referent selection 

process, and we must assume that they were probably stratum-matched to the cases. 

Solvent exposure was defined in terms of the numJer of years spent as a painter, 

varnisher or carpet layer, the minimum being 6 months; this was later divided, for 

statistical purposes, into less tlian or equal to 30 years and more than 30 years. Of the 

potential confounders identified by the authors, account only was taken of age. 

Occupational histories were extracted from the Pension Fund Register's files. The 

solvents thought characteristic of these occupations were turpentine and a mixture of 

aliphatic and aromatie hydrocarbons within the CS-C1Q range. 

On a total of 151 cases and 248 relerents, 35 subjects in each group had been in one 

of the three 'exposed' jobs, yielding a relative risk of 1.8 of receiving a disability 

pension far a mental or related somatic disorder. There was some indication of an 

exposure-response relationship: an exposure of 30 years or less gave a risk ratio of 1.3 

and an exposure 01 more than 30 years, a risk ratio of 2.3. 

A further analysis of the same data looked into separate diagnostic categories and 

found a 'crude rate ratio' of 2.5 for senile and presenile dementia, and one of 2.0 for 

'nervositas' [Axelson 1982]; however the number of subjects in each of these diagnostic 

categories was rather small (7 cases and 17 referents with senile and presenile 

dementia, 7 cases and 21 referents with 'nervositas'). 

Two studies made in Denmark appeared ln 1980. Olsen and Sabroe [1980] 

conducted what could be called a case-referent study within a cahort, ail the subjects 

being members of the Carpenter/Cabinet Makers' Trade Union who received disability or 

ald-age pensions between January 1971 and December 1975. The cases were selected 

for disability ar early retirement with diagnoses of 'psychoses, neuroses, changes of 

character, ollgophrenia, mental retardation and diseases of the nervous system or sense 

organs' elther as the main diagnosis in early re~irees, or as a main or secondary 

diagnosis ln those with disability. The referents, also chosen among new pensioners but 

with diagnoses of physical disorders, were matched with the cas\':Is for the type of pension 
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received and for age (closest age-match). In both series, the diagnoses were ascertained 

from the hospital records. 

Information on occupational exposures, alcohot consumption and medical history 

was gathered from a self-administered questionnaire malled to ail study subjects, and 

was complemented from trade union's files. High solvent exposure was defined as 

employment in lacquering or glueing ('indoor' and 'ouldoor') for at least 4000 hours; 

being a cabinet-maker also defined exposure in a sub-analysis of the dala. To correct 

for potential confounders, the study subjects were categorized aceording to their age, 

their alcohot consumption and previous head in jury with unconsciousness. The solvents 

concerned in this study were those found in lacquers, glues and palnts, without furlher 

identification of their chemical nature. 

The authors identified 171 pairs Irom the dlsability pensioners and 35 pairs ,rom 

the early retirees. Among the first group, 124 01 the 141 traced cases and 135 of the 

146 traced referents fllled the questionnaire. Among the second group (old-age 

pensioners), of the 28 traced cases and 27 traced referents, 24 cases and 24 referents 

returned the questionnaire. Analyses were made separately for the two types of 

pensioners, for various diagnostic groups and for indoor and outdoor exposures. A 

statistically significant increase in relative risk (RR) was found among disabliity 

pensioners (RR=2.80 for indoor exposure and 2.12 for any exposure); among cabinet

makers the relative risk was ralsed (RR=1.79) for disablllty pensloners dOlng surface 

treatment. Further analyses, focusing on particular diagnostic categories among the 

disability pensioners, revealed, for those exposed ,"door for more than 4000 hours, a 

signifieant increased risk of dementia (RR=2.00) and of non-psychotlc psychiatric 

diagnoses (RR=3.11). Cabinet-makers were likewise found to have an elevated risk of 

non-psyehotic psychiatrie disorders, wh ether or not they were domg wood surface 

Irealmenl (RR=2.24, and 2.29 with surface treatment). 

The second Danish paper is the only reported longitudinal study on neurobehavloral 

long term effects of organic solvents to date IMikkelsen 19801. This histoncal cohort 

study tooked at the incidence of disablHty pensioning and death, between January 1971 

and December 1975, among a eohort of 2601 male painters and 1790 male bncklayers 

from the Copenhagen area. The eohorts were estabhshed using records Irom three local 

trade unions and comprised ail men barn before 1941 who were members 01 these 

unions in January 1971. 

The outcomes were ascertained from the disabillty pension files under the label 

'pension diagnoses'. As the author was specifically interested in presenlle dementia and 

as the pension diagnoses were grouped heterogenously, the psychiatrie diagnoses were 
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reclassified 10 exlracl 'presenile dementia wilh and without cause-indication' from the 

other groups, namely 'psychoses', 'diseases of the nervous system (exc!. epilepsy)' and 

'neuroses, personality disorders, etc.'. As a blind reclassification was not possible, and 

to lassen observer bias, the case diagnoses were required to include the terms 'dementia 

or some close equivale"t' among psychotic diagnoses, and 'cerebral atrophy or sorne close 

oquivalent' among diseases of the nervous system. Only age was controlled as a potential 

confounder. The types of solvents used were not detailed except a specifie reference to 

white spirit 

A total of 143 painters and 75 bricklayers had been awarded a disability pension 

during the 5 years of the study, and death certlficates were obtained for the 291 

painters and 169 bricklayers who died during the same period. Ali the analyses were 

made by comparing Ihe painters first to the bricklayers, and then to the general male 

population of Copenhagen. The author found an increased relative risk of disability 

pensionmg, among painters compared to bricklayers and ta the Copenhagen male 

population, due ta 'psychoses' (RR=2.1 and 1.9 respectively) and to 'neuroses, 

personahty disorders, etc.' (RR=2.8 and 1.7 respectively). A further analysis on 

presenile dementia showed an rncreased relative risk for painters, again compared to 

bolh types of referents, especial/y for presenile dementia wilhout cause-indication 

(RR=3.3 to 3.6 depending on whether only chief diagnoses or chief and subsidiary 

diagnoses were consldered). The relative risk of death from the circUJatory system for 

painters compared 10 bncklayers, 1.3, was of borderline significance (95% CI=1.0-

1 .8). 

ln Finland, Lindstr6m et al. [1984J conducted a case-referent study very similar to 

that ofAxelson and col/eagues [1976J. The study subjects were selected from 

construction workers who tirst became, between the ages of 30 and 64 years, recipients 

of a disabllity pension, du ring the period 1978 la 1980, as regislered at the Finnish 

Employmenl Pension Fund. Cases were those receiving a pension from a psychiatrie 

diagnosls or speclfied somati,:- disorder ('psychosomalic disease', 'cerebral atrophy'. 

'vertigo or encephalopathy' and 'nervositas'), excludmg primary debi"ty, schizophrenia 

and mental dlsorders wlth obvious extraneous causes (e.g. encephalitis, traumatic 

disorders, elc) As in the Swedish study [Axelson et al. 1976], alcoholism was included 

and analyzed separately. Referents were construction workers who had received a 

disablllly pension for non-neuropsychiatrie reasons; they were pair-matched with the 

cases on the lime of pensioning and age at that time (within 2 years). 

Exposure to solvents was defined by jobtitle, painters and carpetlayers being 

considered as the only ones exposed, and ail others treated as unexposed. For soma 
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analyses, the exposure duration was divided into less than 16 years and more than or 

equal 10 16 years in the exposed jobs. Age at lime of pensioning was taken into account as 

a potential confounder (by the matching procedure). Information on the occupations held 

by the pensioners was exlracted from the Employment Pension Fund Register. Here 

again no particular organic solvent was identified by the authors as being representative 

of the painlers and carpetlayers' exposure. 

Of the total of 374 pairs thus constituted, 10% of cases and 6% of referents had 

been exposed. A statistically signlficant increase in the odds ratio estlmate was found 

only for the group of 'neurosis, persona pathologica, psychosomatlc disease' and 

'nervositas' (OR=5.5). A dose-response relationship could not really be investigated 

because of the small number of exposed subjects. 

A third Danish study was published in 1985 [Rasmussen et al. 1985). USlng a 

case-referent design, the investigators studied senile dementia and encephalopathia 

among male applicants for nursing home and other social support facilities between 

1981 and 1983. The study subjects comprised ail males under 81 years of age admltted 

to a local geriatric ward in Odens~ for an assessment of their need of supportive 

facilities. The diagnoses (main one and up to eight secondary diagnoses) used to define 

the cases and referents were made du ring hospitalization at the gelÎatric ward. The case 

group diagnoses included 'senile and presenile dementia', 'alcoholic psychosls', 

'psychosis (from atherosclerotic or cerebrovascular disturbances)', 'cerebral and 

cerebellar atrophy', 'cerebrovascular disease', 'hypertensive encephalopathla', 

'ischemic cerebral atherosclerosis' and 'other cerebrovascular diseases'. The referent 

group was selected trom the remaining subjects who were awarded supportive facllities, 

but for other reasons. 80th onset of a chronic disease or presence of a 'senous handicap' 

before the age of 50 caused the exclusion of a study subject. 

Two sources of data were used: the medical records (for diagnosis, estabhshed 

supportive facilities, social status. physical fitness, prevlous head traumas, clinical 

symptoms of ather05clerosis and jobtitles) and mail questionnaires or telephone 

interviews (for the longest-held occupation, employment for more than five years ln 7 

solvent-exposed jobs. and alcohol consumption). Whenever it was impossible to 

complete a questionnaire because of a refusai or lack of an mformant for a deceased 

subject, the jobtitle reported in the medlcal record was used as a substitute; thls 

happened in 27 cases and 30 referents. Solvent exposure was assessed by two methods: 

i) by using the job-exposure matrix of Ravnskov and colleagues [1983] to classlfy the 

longest-held job as 'never', 'rarely', 'often' or 'always' exposed to organic solvents, and 
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ii) classifying as 'exposed' any subject who had worked more than 5 years in one of the 

seven specifie occupations and as 'unexposed' ail the others. 

Of the 767 men aged less th an 81 years of age at time of hospital admission, 229 

were eligible as cases. Thirty-six percent of the mailed questionnaires were returned 

and telephone interviews were used for the rest of the study population. The authors did 

not find any signiflcant mcrease in the rate ratios of suffering from 'Iate 

encephalopathia' among solvent-exposed individuals, except for a rate ratio of 1.7 of 

'borderline significance' (sic) when comparing the 'often' and 'always' exposed to the 

'never' and 'rarely' exposed (based on the longest-held jobtitle classified aceording to 

the Job-exposure matrix). Correcting lor income, education, voeational training, 

occupational status before pensioning and need for social support did not change much the 

estimates of odds ratios. Finally, a further analysis by diagnostic categories again 

eontrasting 'often' and 'always' exposed ta 'rarely' and 'never' exposed, did not produce 

statistically slgnificant results, although there was a trend toward higher rate ratios for 

psychotic diseases, cerebrovascular diseases and senile dementia. 

The most recent study to have been published on long-term neuropsychiatrie effects 

was also a case-referent study, using solely death certificates as the source of data 

[O'Flynn et al. 1987]. The authors had begun to set up a study of Alzheimer's disease but 

abandoned that project because of too few eligible subjects. In the course of this work, 

they had obtained copies of ail death certificates bearing 'dementia' (when the man was 

less than 65 years old at his death), 'presenile dementia' or 'Alzheimer's disease' as a 

cause of death for ail the men who died in England and Wales between 1970 and 1979 

incluslvely. The 557 cases thus defined were matched for age (±2 years) to a male 

relerent drawn at random amongst the rest of death certificates. 

General demographic data as weil as the subject's most recent full lime pa id job 

were extracted trom the death certificate. The jobtitles were th en classified into one of 

3 categories ('no exposure', 'possible exposure' and 'probable exposure') in relation to 

solvents and to lead. 

ln a total of 557 pairs. 30 cases and 22 referents hacJ a 'possible' exposure to 

solvents, whlle 13 cases and 17 referents had a 'probable' eXposure. No increase in the 

relative risk of death with presenile dementia was apparent for either exposure ta 

organic solvents or lead. The authors recognized that data trom death certificates are far 

trom the most complete and accu rate source of information on both diagnoses and main 

lite time occupation. 
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E.SUMMARY 

Organic solvents are ubiquitous and their importance undisputed in the 

industrialized world. Their physico-chemical properties are responslble for their 

affinity for lipid-rich orgdns. Organic solvents encornpass several types of chernicals: 

aliphatic and cyclic hydrocarbons, aromatic hydrocarbons, halogenated hydrocarbons, 

nitrocompounds, alcohols, ketones, ethers, esters, glycols and other solvents like carbon 

disulfide and petroleum solvents. 

Most organic solvents are mucosal irritants and have a depressive affect on the 

central nervous system. Sorne of them have been found to produce neurotoxlc effects (n

hexane, MBK, carbon disulflde, impure trichloroethylene, toluene). hematotoxicity 

(benzene, nitrocompounds). and hepatorenal loxiclty (halogenated hydrocarbons). 

Adverse effects in pregnancy and the foetus (teratogenicity, foetotoxicity) and on the 

cardiovascular system (cardlac sensitizatlon, ischaemic heart dlsease), and 

cancerogenicity have been demonstrated but the eVldence here IS less consistent. 

Long term exposure to high levels of organic solvents is assoclaled with 

neurobehavioral problems; this has been substanlialed by both animal and human 

studies. Acute and subacute effects comprise depression of the central nervous system 

(with narcotic symptoms), slowing of reaction time, neurasthenia and mood alterations 

A more or less Irreversible syndrome of organlc braln damage has been descrlbod ln 

Scandinavia among solvent-exposed persons ln unconlrolled cllnlcal studles. The extent 

to which these flndings can be solely attributed to organic solvent exposure IS IImlted. 

To date, only tlve published papers (ail trom Scandlnavla) presenled studles wlth 

designs that address the etlological IInk between organlC solvents and mental disorders. 

A sixth published sludy, from the United Kingdom, was not so deslgned. ItS tlndmgs are 

less clear Four of the flve Scandinavian studies selected as the outcome for Inveshgatlng 

a disability pension award on psychiatrlc grounds, the flfth used hospltal diagnoses ln a 

geriatric ward. The subject selection (members of a union or men over 64 years old 

applying for supportive facllities) and exposure deflnltlon by jobtltle Iimlled the 

conclusions that can be drawn from these studies. 

The three first reports [Axelson et al 1876; Mlkkelsen 1980; Olsen and Sabroe 

1980] ail found an increased risk of being premalurely pensloned for a 

neuropsychiatrie disorder. These studies included ln the case detlnltlon diseases of the 

nervous system or sense organs), whlle the two laler reports [lindslrom et al. 1984, 

Rasmussen et al. 1985] did not find that increased nsk When the data were analyzed by 

diagnostic categories, inconsistent results were tound: dementla was increased ln 3/5 

studies, an inereased risk of neurosis, persona pathologica and other non·psychotlc 
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psychiatrie prob/ems in 3/5, an increased risk of ail psychoses in 1/5, and finally an 

inereased risk of 'nervousness' in 1/5. Three of the Scandinavian studies did not look at 

exposure-response relationships, a fourth had insufficient numbers of solvent-exposed 

subjects ta do 50 (Lindstrôm et al. 1984]. The fifth study [Axelson et al. 1976] found 

evidence of a stronger relation above than below 30 years of exposure. 

ln summary, although there is some evidence linking exposure ta organic solvents 

and neuropsychiatrie disease, numerous gaps in knowledge persis!. 

No study of the long-term solvent exposure and mental disorder has been published 

from outside Seandinavia (except the British study mentioned earlier). 

If is not known whether the relationship still holds when we consider a different 

outcome than early pensioning due to a mental disorder (e.g. a first hospita/ization in 

psyehiatry). 

A systematic dose-response relationship still has to be demonstrated. 

The chrono/ogieal steps leading ta the neuropsychiatrie disorder are not delineated. 

00 solvents act by damaglng the brain saon after the first exposure, but with the mental 

disorder appearing only after a given latent period? Or do they trigger the onset of the 

mental disorder among predisposed subjeets? Or is it a mixture of bath scenarios? 

It is still not elear whether solvent-ex!')osed workers will be found more often 

within partieular psychiatrie diagnostic categories or if the effects of solvents are sa 

unspeeifie that any psychiatrie diagnosis has a more or less equal chance ta be 

represented. 

The pattern of exposure leading ta ineapaeitating mental disorder also needs to be 

clarified. Is a heavy exposure for a short period of time more important than a lower 

exposure for a very long time? Or is it only a heavy, long-term, exposure that can lead 

to a neuropsychiatrie disorder? 

These are sorne important questions that can be addressed, at least partially, by an 

epidemlologieal study. The researeh project on which is based this thesis was designed to 

tackle sorne of these yet unanswered questions. 
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III. Research protocol 

A. INTROPUCTION 

Based on the Scandinavian studies and on studies of a few particular solvents, there 

is a high suspicion of a link between exposure to organic solvents and the development of 

neuropsychiatrie disorders. However many areas of uncertainty remain: 

- the Scandinavian studies, which first brought the attention on organic solvents as 

possibly increasing the risk of neuropsychiatrie disorder, have not been reproduced 

elsewhere; 

- the relationship between solvents and mental disorders has been mainly 

investigated by looking at early pensioning: the situation wlth other outcomes IS still 

unclear; 

- most of the case-referent studies entailed only a few exposed jobs - such as 

carpetlayers, cabinet makers, painters, etc. - mostly ln the construction industry; 

- sorne evidence of a systematic exposure-response relationship exists but 

remains to be confirmed; 

- the chronological stages between the first solvent exposure and the onset of 

neuropsychiatrie disorders are uncertain; 

- doubts persist on specifie diagnostic categories being more at nsk wlthin the 

classification of mental disorders; 

- studies published to date barely diseuss the patterns of exposure to the organic 

solvents leading to mental disorder (Iow exposures for a long time or very high 

exposures for one or several short penods of tlme, etc.). 

These aspects of the relationship between occupational solvent exposure and mental 

disorders were addressed in the present study. 

B. AIM. OBJECTIVES AND OVEBALL DESIGN 

The general objective was to Investigate the presence of an association between 

mental disorders and a history of oecupational exposure ta organic solvents. 

Several specifie questions were addressed: 

- Do men admitted for the first tlme in psychlatry between the ages of 40 and 69 

have a higher frequency of prevlous occupatlonal exposure? 

- Is It pOSSible to Identify certain diagnostic categories that are more strongly 

associated ? 
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- Can the nature of exposure be related to mental disorder in lerms of type of 

solvents involved, existence of an exposure-response relationship, identification of a 

latency period, etc.? 

Lastl'l, the adequacy of hospital referents compared to neighborhood referents was 

investigated ::is a methodologrcal question; it is addressed in a separale chapter. 

A retrospective case-referent design was chosen. Cases were selected from men 

admitted, du ring a four-year period, to two psychiatric hospitals and the psychiatry 

department of one large general hospital in the Montreal area. These men were 

Individually matched with a patient admitted for non-psychiatric reasons. 

The subJects were to be interviewed by telephone - using a structured questionnaire 

- to obtain their work history. Solvent exposure was assessed blindly by the author for 

each Job reported and lifetlme occupation al exposures were compared wilhin each 

case/hospital referent pair. 

C. FEASIBIUry STUDY 

The pilot study had three objectives: i) test the questionnaire comprehensibility, 

ii) assess the feaslbility of interviewing ex-psychiatric patients or one of their close 

relatives by telephone, and lastly iii) see whether occupation al information was 

avarlable from medical records. 

1) Description 

The questionnaire was tested by using face-to-face interviews with male patients 

hospltahzed ln a psychiatrlc ward or treated at the out-patient psychiatry clinic of a 

large general hospltal. The subjects were selected with the collaboration of the head 

nurse of each ward so that they would be between 30 and 65 years of age. Diagnoses of 

schlzophrenla and mental retardatlon were excluded because of the 'chronicity' attached 

to them. 1 explained the study to the patient and asked If he would agree to answer a 

questionnaire dunng a face-to-face interview. When the head nurse considered that a 

patient was not able to glve a sound interview, Ihe subject's relative was contacted. The 

interview was postponed If requested by the subJecl but if he refused to cooperate, no 

further contact was made Any patient consldered to be ln a cnsls by the head nurse was 

excluded. 

The second phase of the feasibility study addressed the other two objectives. Hospital 

admIssion records of men between the ages of 30 and 65, during the years 1976 10 

1982. were made avallable 10 us by the Medical records department. Each record was 

revlewed and basIc Information extracted such as patient's address and telephone 

number. any mention of Jobs, mantal status, final and associated diagnoses and dates of 
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readmission. 1 telephoned the seleeted subjeets, read to them a standard introductory 

statement and proeeeded with the interview if they agreed. As for the first phase of the 

pilot study, the interview was postponed upon request by the subJeet, and If the latter 

was unable to answer a questionnaire by telephone, the interview was conducted with a 

close relative. 

2) Results 

The results of the face-to-face interviews were as follows: 

On 1 0 patients /9 
contacted \ 

in-patients \ 7 interviews completed (1 surrogale respondenr: 
husband in paranoid state) 

2 refusais: patients still 'in crisls' 

out-patient- Interview completed 

The interviews lasted on average 35 minutes (15 to 65 minutes) The patients 

were aged between 42 and 66 years (wlth an average of 55.8 years), and their 

provisional major diagnosis covered various categories from personality disorders to 

manic-depressive illness and organic braln syndrome. 

The results of the telephone interviews were the following: 

~ 
19 interviews completed on f,rst contact (5 surrogate respondents) 

On 32 possible 3 Interviews completed on second contact (1 surrogate respondent) 

subjects 1 refusai after two telephone contacts (surrogate respondent) 

9 wrong telephone numbers ~ 1 drug abuse dlagnosls 

\ 8 alcohol abuse diagnoses 

It took on average 18 minutes to complete the questionnaire by telephone (from 10 

to 30 minutes). The interviewed men were between 46 and 76 years old (average of 

60.0 years), and their psychiatrie diagnoses were vaned, wlth an overrepresentallon of 

alcohollsm. The participation rate was good, 22 of the 23 Iraced subJects (or relallves) 

agreed to be intervlewed (96%) As locallng subJeels who had moved slnee therr last 

hospital admission was not an objective, only minimal efforts were invested to trace 

them (i e. consultation of the Montreal area telephone dlrectory) The reasons for 

surrogate interviews were the followrng: 3 study subJecls were ln a chrome care 

facility and were not interviewable, 2 had dled, one was at home but unable 10 use the 

telephone and one was in a paranold state and afraid 10 talk on the lelephone. The 

surrogate interviews, although somewhat less precise, ail gave information on most of 
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the working history of the study subjects. Lastly, some information on occupations was 

present in 28 out of the 32 hospital records reviewed for the telephone pilot study. 

3) Conclusions 

As a rasult of the pilot study, the questionnaire (Anne x 3) was shortened and man y 

questions were modified ta make them more easy ta understand. Sensitive questions that 

were not essential were removed - e.g. if the subJect was living alone or with someone 

else; 50 were questions that were too detailed - e.g. questions on the number of hours per 

week exp05ed ta each chemical, or type of personal protection used in each job. Several 

questions were eut out of the questionnaire because they were not important and 

unnecessanly lengthened the interview. The pilot study also helped to clarify which 

mterviewer's remarks might be usefully collected. 

The 'Hospital extraction sheet' (Annex 4) was modified to take advantage of 

addition al pertinent information collected routinely in the medical records. 

Following the study, the 'Identification sheet' (Annex 5), to be given to the 

interviewer, was improved; this sheet was a record of ail the contacts that were 

attempted ln order to reach the subject or his lamily. 

The contact procedure was also slightly changed; it was decided that an introductory 

letler (Annex 6), explaming the study, would be essential ta encourage participation. 

Il was thus possible ta obtain occupational histories Irom psychiatrie ex-patients, 

although not always blindly, because a certain amount of disorgamzation of the thought 

processes of sorne of them became evident during the interview. Information acqUired 

Irom a surrogate respondent, though less complete, was detai/ed enough ta permit 

exposure assessment. Lastly, the medical records were inconsistent as a source of 

occupational information. The hospltal admlssio'l form usually contained the Job held at 

the time of hospltalization, for msurance purposes. For non-psychiatrie admissions, no 

other Information was avadable unless it was directly pertinent to return to normal 

activittes after the health dlsorder (e.g. it a patient did heavy physical work and was 

hospitalized for a myocardlal infarction). The psychiatrie record systematically 

contamed al least sorne information on the occupation al history of the patient as il is a 

standard componen! ot the ps)/chia!nc interview. 

D. STUOY PROCEDURES 

1) SubJect selection 

Cases were selected from the two large psychiatric hospitals in the Montreal area in 

order to gather a sutficlently hlgh number of subjects ta attain a satisfactory power. 

Over 3000 men had been admitted within a five-year period at these two hospltals. It 
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was estimated that about 1200 of them would be tirst admissions: the tirst admission 

rate was inferred trom the numbers of first admissions over those of total admissions 

for ail psychiatrie diagnoses in the Province of Quebec during 1978 - last year for 

which the figures were available for first admissions [Statistique Canada 1982). 

Psychiatric admissions at a referent hospital offering psychiatrie care were also 

included in the study. 

The hospital referents were chas en from general hospitals geographically closest 10 

the two psychiatric hospitals in order to account for consultation patterns in the same 

soeio-economic area. The computerized hospital hsts of discharges provided the 

required information for matching the referents with the cases. Whenever possible, the 

hospital referent living the close st to the case's area of resldence was selected. 

a) Case series 

The cases were identified from hospilal admission !IsIs for the penod between April 

151 1981 and March 31 st 1985. The inclusion cnteria were a first admission in 

psychiatry between the ages of 40 and 69 and for 5 nights or more. 

The psychiatric diagnoses at discharge were coded accordmg ta the International 

Classification of Disorders (9th revision), Chapter V-Mental dlsorders: codes 290 ta 

316 inclusively, excluding codes 299 (Psychoses wlth ori9m specifie to chlldhood) and 

317 to 319 (Mental retardation of varying seve rit y). Annex 1 eontains a 1151 of Ihe 

psychiatrie diagnoses ,"cluded in the study. 

Only residents of the Province of Quebec at the time of admission, who were still 

living either in the Province or in one of the adjacent provinces at the beginnlng of the 

study, in April 1985, were selected. 

According to Schlesselman [1982: 161-162], a sample size of 392 pairs for a 

matched analysis using a one-tailed a of 0.05 and a p of 020 was sufflclenllo be able 10 

deteet a relative risk of 2. 

b) Referent series 

The hospital referents had been admitted to the nearest general hospital and were 

individually matched to the cases on the lime of admission (same administrative year) 

and age on admission (±2 years). Because of the unavailabllity of computer/zed Irsts for 

the last year of inclusion in the study, referents for the cases hospital/zed between April 

1984 and March 1985 had to be selected trom the preceding year. 

Ali non-psychiatrie diagnoses were accepted wlth a few exceptions. Cirrhosis of the 

liver, because of its possible association with high alcohol intake, was excluded. 

Admissions for elective surgery or because of injuries following an accident were not 

eligible because of the absence of corresponding conditions for psychiatrie patients. A 
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history of previolls admission in psychiatry was obvlously an exclusion criterion. The 

referents' admission did not have to be the tirst one for that condition. A few eligible 

hospilal patients were selected for each case, and the one whose place of residence was 

Ihe closest la that of the corresponding case, was finally chosen as the referent. 

As for the cases, the hospital referents were Quebec residents at the time of their 

admission, and were still living in the Province or an adjacent one at the start of the 

study in Aprrl 1985. 

2) Data collection 

a) Procedure 

After identification of the cases from the psychiatrie hospitals registers, the 

individual charts were reviewed ta insure that they fitted the eligibility criteria and 

some information was extracted from the records onto a hospital extraction sheet shown 

as Annex 4. Hospital referents were then individually matched to the cases. 

1. Standard interview 

An mtroductory letter was sent on the same date ta the members of each pair; it 

explained the study and mentioned that someone trom our team would cali them within a 

few days for an mlervlew on their work history. The letter also emphasized the 

voluntary nature of Ihe inlerview (see Annex 6). The interviewers were given an 

Identification sheet, wilh names and addresses of the person(s) 10 be contacted. as weil 

as the Identification number of the duo (see Annex 5). They were asked to complete the 

questionnaire as thoroughly as poSSible, keeping the wording as stated. They were also 

Inslructed la oblain a complele work hislory if possible, and la focus on Ihe job history 

If Ille respondenl became hesilant to finish the interview. The interviewers were not 

permilled ta probe for any particular exposure. Although Ihey were aware of the nature 

of the study and which subjects constituted a pair, Ihey were blind as ta thelr study 

stalus. 

A telephone cali was made one week after posting the letter. If the subject was ready 

to give an interview, the Interviewer proceeded with the study questionnaire (Annex 3). 

Sometimes the interview was postponed, 10 suit the subject. If the subject was not 

capable of answering the questionnaire over the telephone (because of hearing or 

speaking problems, poor understanding of French or English, confusIon, etc.), the 

questionnaire was adminlstered to the subject with the help of a relative. If the subject 

was incapable of contributing ta the interview or if he had deceased, the wife and 

children were asked to give a surrogate interview, followed by brothers and sisters or 

parents, and then any other relative or friend. If the subject was in hospilal al the time 
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the interviewer called, she(he) inquired when the subject was expected to return home. 

A telephone cali was then made a few weeks after the expected date home. 

2. Uncooperative subjects 

A subject who gave a straight refusai over the telephone or by return mail, or who 

was never ready to give the interview after several attempts, was considered 

'uncooperative'. A short letter was sent to him a few months later mentioning tl1at 

although he had not been ready to answer our questionnaire the tirst lime, Il was really 

important for us to know about his main jobs (see Annex 7). To compensate for any 

inconvenience or expense, a $10.00 money order was sent to him upon receipt of l1is 

reply. If the subject agreed to give us additional information, a short questionnaire 

(Annex 8) was sent to him along with his money order. Approximately two weeks later, 

a reminder postcard was sent; upon no reply from the subject after about a month, no 

further attempt was made. 

3. Tracing procedures 

When the telephone numbers for the subject and his relative(s) were wrong, we 

consulted the telephone directory and then the Lovell's Criss-Cross reference directory 

(giving telephone numbers according 10 civic address). When no new information was 

available from the directories, the hospital charI was checked again for a more recent 

address or telephone number. If these aUempts failed, a tracing bureau was asked to 

locate the subjp.cts or their family and to provide us with telephone numbers and 

addresses. 

Given a more recent address, the whole interview procedure started over again. 

When a new telephone number was found, the interviewer verified whether the subJect 

had received our letter; if he had, the interview procedure started over from that pOint. 

Wh en we obtained only a new address (confidential number or no lelephone ln the 

house), we sent a special letter explaining the study and askmg the subject to contact us 

ta arrange for an interview. If at the end the search done by the tracmg bureau was 

negative, no further tracing attempt was made. 

b) Available data 

The information was thus collected in two ways: wlth the hospital extracllon sheet 

and with the questionnaire. 

The hospltal extraction sheet (Annex 4) recorded data from the medical records on 

date of birth, last known address, dates of admission and discharge from the hospital, 

final and secondary diagnoses; last job at the time of admission, work history and 

comments on alcohol intake, wh en available; subsequent admissions following the key 
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admission and name of a resource person for tracing purposes. This information was 

coded and entered unchanged on computer. 

The second and most important source of information was the interview 

qunstionr aire (Annex 3). ft was divided into six sections, under the headings of: 

) j 'General information' (information on date of birth, place of birth, language 

spoken at home, father's occupation during childhood, level of education); 

2) 'Occupational history' (type of company, job title, job description, years in each 

job, reasons for stopping work for periods of 6 months cr more, last year at work, 

reported exposure to certain chemicals at work); 

3) 'Hobbies' (hobbies involving the use of solvents); 

4) 'Personal habits' (cigarette smoking, alcohol consumption in sorne detail); 

5) 'Medical history' (episodes of meningitis, convulsions, head in jury, stroke, any 

admission since the age of 21); and lastly 

6) 'Interviewer's remarks' (relationship with the subject of persons who gave the 

information, degree of cooperation from respondent. language used and reliability of 

interview, comments, study status of the subject according to the interviewer, initiais 

of the Interviewer). 

The questionnaire data were of two kinds: the job history, that had to go through 

further coding and exposure assessment before being entered onto the computer, and ail 

the rest of the information, that was coded and entered directly. 

As previously stated, two other data collection methods were used for the subjects 

who were difflcult to contact: a short letter and a short questionnaire. The short letter 

(Anne x 7) conslsted of two questions; one on the main jobs held since beginning to work 

and the other askmg if the man had been exposed io some solvents in any of his jobs. The 

respondent was also asked if he or she would agree to be contacted again, and if 50, to 

speclty a preference by telephone or letter. The short questionnaire (Annex 8) had 

similar questions on one side - rather more detailed th an the short letter - and was 

almost identical to the occupational history section of the main questionnaire on the 

other side. These two sources of job histones were then coded as for the main 

question naire. 

It no information could be gathered because of refusai or tracing problems any 

occupational information in medical records or electoral lists was extracted and set out 

simllarly to a job history, but with unknown duration of employment in those jobs. 

c) Data preparation 

Ali the occupational histories went through three preparatory steps priar to 

computer entry: Job title coding, exposure assessment and job history editing. The 
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original pages of the questionnaire dealing with the job history were photocopied and 

numbered with a three-digit identification number without indicating case- referent 

status. Job titles were then coded using four digits as used by Statistles Canada du ring 

the last census [Statistics Canada 1986a]; an experieneed coder who worked for several 

Canadian eenSUSf:: undertook this task. The two other preparatory steps were somewhat 

more complicated and are descnbed below. 

1. Job history editing 

The editing procedure had several purposes: to ensure comparability between work 

histories, to facilitate a computer analysis and to permit a more refined description of 

the exposure level. 

The histories were first divided into several 'time periods' that represented 

homogeneous working activities. For example, someone who was a factory worker, 

always with the same job title at the same company, would have had one time period of 

work. If that man had a second job üob B) for sorne years whlle still workmg at the 

first job Üob A) and then returned to the tirst job, his history would have conslsted of 

four time periods: the tirst one with job A al one, the second and the third as respectively 

jobs A and B (for the same years) and then a fourth time penod describing hls return to 

job A. 

Ali the gaps between jobs and years were filled according to each history, usually by 

periods of 'unknown activities'. If the questionnaire showed that the subject had been 

employed ail his life, the gaps were replaced by penods of work in hls trade When the 

information was partlcularly scant and only Job titles were avallable, wlthoul years, the 

various job titi es were dlstributed equally among the years during whlch the subJect 

was assumed to have been employed. This procedure thus accounled for ail the yfldrs 

between leaving school and retirement. If these tv"o last dates were unknown but some 

job history information was available, the m3n was assumed to have left school when 16 

years old and to have worked until the year of the interview, or 65 years of age, or Ihe 

date of his 'key' admission, whichever was the most approprlale Nevertheless, If the 

job title indicated the necessity for further education, e.g englneer, accountant, etc, a 

'probable' date was assigned to his leaving school based on the traditlonal training tlme 

for these occupations. 

2. Exposure assessment 

The solvent exposure for each reported job was assessed by me personally uSlng a 

specially designed composite score based on intensity of exposure, confidence in the 

assigned intensity, and the estimated percentage of the work week exposed at that levaI. 



1 

37 

Intensity was based on a ten-point scale derived trom the one used to classity chest 

radographs for pneumoconiosis (ILO 1980]. The procedure was similar to that also 

used 10 assess asbeslos exposure in a study of mesothelioma [McDonald and McDonald 

1980] with a four-point scale. 0 (no exposure), 1 (hght exposure), 2 (moderate 

exposure) and 3 (heavy exposure). Two intensities of exposure were attributed: the 

mlenslty given on 'first thought' and the alternative intensity that 1 seriously 

consldered, bath intenSlties being separated by an oblique. That method, developed by 

Liddell [19631 to read chest radiographs, is expressed with the different logical 

combmatlons of the four-point scale (Le. 0/0, 0/1, 1/0, 1/1, 1/2, 2/1, 2/2, 2/3, 

3/2, 3/3). The rating was based on personal knowledge of the jobs and also from books 

and other references on the subject. Conceptually, the intensity level reflects a time

welQhted average of a 'typical' work week exposure; for example, a continuous 'moderate' 

exposure mighl be rated lower than a moderate exposure with occasional peaks. 

My confidence in the assigned intensity was descrlbed with a three-point scale from 

1 (Iow) and 2 (moderale) to 3 (hlgh) 

Percenlage of the work week at a given level of exposure theoretlcally ranged from 

o to 100%, based on a 40-hour work week. In practice, O%'s were much more trequent 

than 100%'s because an occupation rarely entalled an Important exposure ail the time. 

3) Data analysis 

As speclfled earher, the main referent group consld,~red here is the hospital one. 

Accordingly, the main analyses -Nere done between cases and their hospaal referents, 

whereas, Gompansons were also performed between the two referent groups to identify 

any dlscrepancles between them that could restram externat extrapolation of the results 

(see Chapter VII. Companson of h0spital and population referents). 

Classlcal methods of analysis for case-referent studles were used [Breslow and Day 

1980; Flelss 1981; Schlesselman 1982] after a series ot unmatched descriptive 

statlsllcs (frequencies for categorlcal data and means with standard deviations for 

continuo us data). The subsequent analyses were ail done retaining the matching to 

maximize the usetulness of the matching process_ Contingency tables and the 

correspondlng odds rallas were computed, crudely at tirst, and then controlling for 

potential confounders and diagnostic category. Then sorne mathematical modeling 

(condilionai logistic regresslon) was performed to try and estimate the respective 

Importance of sorne contoundmg factors among the study population. Lastly, the 

existence of a systematic exposure-response relationship was investigated by an 

unmatched analysis. 
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E. ETH!CAL ASPECTS 

The study protoco! and the pertinent accompanying forms were sent to and approved 

by the corresponding ethical committees of the hospitals, the Bureau général des 

élections du Québec and McGili University. 

The consent of the individual was obtained de facto when the subject or a surrogate 

respondent agreed to give the interview. In case of a refusai, a follow-up would be 

attempted only if the refusai was based on 'Iack of interest' or 'Iack of tlme'. If someone 

explicitly expressed their unwillingness to participate in the study even after additlonal 

discussions, no further follow-up was undertaken. 

Ali the identifying information concerning the subJects has been stored separately 

from the questionnaires. No information which would permit the identification of an 

individu a' has been coded, nor has it be used in the analysis or reporting of the results. 

F. SUMMABY 

The feasibility study aimed to test the questionnaire, to assess the feasibility of 

interviewing psychiatrie patients and their family, and to explore the type of 

occupation al information available ln medical records It consisted in interviewlng 10 

patients tace-to-face to expenment wlth the questionnaire, and then 32 ex·patlents by 

te!ephone to test the whole data collection procedure 

Il clearly demonstrat· ,i that the interview process was feaslble with both the 

patient, and a family member (desplte less complete mformatlon). The questionnaire 

was modlfied following the pilot study to clanfy some questions and shorten II. Fmally, 

the hospital records were confirmed to routinely gather some Information on the Job 

held at the time of admission for Insurance purposes Moreover, obtatnlng an 

occupation al history was a 'standard' procedure in the psychiatrie interview and could 

perhaps, if necessary, serve as a complementary source of data 

This research was aimed at investigating the presence of an association between 

mental disorders and occupational exposure to organlc solvents. Il conslsted in a case· 

referent study comparing the job histones of men hospltaltzed for the first tlme ln 

psychiatry between the ages of 40 and 69, ta that of a set of re/erents lssued from 

patients hospitalized for non-psychiatrie reasons, approxlmately at the sa me lime. In a 

nearby hospital. This research protoco' has been deslgned to address three questions. 

- Do men hospitahzed for the first time in psychlatry between the ages of 40 ta 69 

have a higher fre'iuency of prior oceupational exposure ta organle solvents? 

- 's it possible to identify certain diagnostic categories tha! are more strongly 

associated with organic solvent exposure? 
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- Can the nature of the exposure be characterized in regard of its relationship to 

mental disorder (type of solvents involved, existence of a systematic exposure-response 

relationship, identification of a latency period, etc.)? 

The job histories were obtained mainly from a structured telephone interview 

where the interviewer filled a questionnaire with either the study subject himself, a 

surrogate respondent or both when necessary. Occupational exposure was assessed by 

the author, according to her knowledge of the jobs and reference readings, using the 

extension of a four-point scale ranging from no exposure ('0') to high exposure ('3'), 

with low ('1') and moderate ('2') as intermediate exposure categories. The percentage 

of work week exposed was also estimated for each exposed job. 

As the exposure assessment procedure had never been used to evaluate organic 

solvent exposure, it was validated by three reliability trials to compare the author's 

exposure assessments to those of experts in the field; the following chapter reports the 

results and conclusions of these trials. 
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IV. Reliability and valldlty studles 

Occupation al histories obtamed by questionnaire Inevltably lack precIsion and 

details, and 50 do the subsequent expo5ure assessments. 1 carried out ail the solvent 

exposure assessments for both my research project ('Study A') and the related study 

tocusing on organic diagnoses ('Study B'), to ensure internai and external ('between 

studies') comparability. The assessments were done uSlng my experience and knowledge 

trom reference documents and from information gained from diSCUSSion with experts 

Three different studles were set up to address two objectives· 1) to determme the 

reliability ot the solvent exposure assessment procedure and il) to Identlfy the nature 

and extent of any difference in opmion that would affect the compansons between cases 

and their referents. 

The tirst of these studles, the agreement triais, will be descnbed ln more detall, 

whereas only partial results are available for the two others, whlch were set up wlth 

other objectives. 

A. AGREEMENT TRIALS 

1) Description 

After ail the occupational histories had been entered on computer, a stratlfled 

random sample was selected trom a pool of ail the individual jobs ever held by both 

studies' subjects, regardless of their status as a case or referent. The melhod of 

stratification was to take 1.5% of ail jobs rated as non exposed (0/0 and 0/1 ralmgs). 

and 15% of the remalning jobs. ThiS samphng scheme was almed al welghting the 

sample towards exposed jobs for which dlsagreement in opinions could arise concernlng 

solvent exposure. 

For each selected job, the followlng information was extracted from the onglnal 

questionnaire: subject Identification number, type of company, job tltle, job 

description, year started, number of years the job was held and any reported exposures 

The information was then typed in a standard way, two jobs per page (see Annex 9 for an 

example), printed and organlzed ln sets of 26 jobs A total of 20 such sels were formed 

for a total of 516 dltferent jobs. These Jobs served two simllar tflals one made ln 

Montreal between two expenenced mdustnal hyglenlsts and myself, and one made ln 

London, England, between three International experts. 

Exposure assessment was made accordmg to three criteria: Intenslty, confidence ln 

our judgement and percentage of tlme exposed dunng a 40-hour work week. A standard 
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set of rules, similar to those which ' used to attribute the initial ratings, was given to 

both groups of raters: 

i. Exposure intensity was to be assessed on a four-point scale: '0' for 'no 

exposure' - at least not more than the average citizen; '1' for 'light exposure' - at a 

level not considered biologically important, perhaps less than 30% of the threshold 

limit values (TLV's); '2' for 'moderate exposure' - al levels that would need to be 

monltored, probably trom 30 to 50% of the TLV's; and '3' for 'heavy exposure' - at a 

level that is undesirable, probably over 50% of the TLV's. The raters were asked if they 

would consider attributing an alternative intensity and If 50, to report it besides the 

first intensity, separalcri by an oblique. This produced the 10-point scale presented 

earlier (from DIO to 3/3). 

i i. Confidence ln our judgement of the intensity was to be scored on a three-point 

scale: '1' for a low certainty, '2' for a moderate certainty, and '3' for a high certainty. 

iii. Percentage of the work week during which the intensity applied was estimated 

as follows: th,s percentage was to range Irom 0% (for no exposure) 10 100% (exclu ding 

lunch lime and coffee breaks from the assessment), with a category of 'Iess th an 5%' for 

minrmal exposure. 

iv. Our overall exposure assessment - IOtensity. confidence and percentage of time 

exposed - was weighted to reflect the presence of peak exposures dunng the work week. 

a) Montreal agreement trial 

The Montreal agreement trial was conducted over a 2-day penod. Two experienced 

Industnal hyglenlsts trom the Montreal area were involved: 0 Bégm and J. Lavoie_ At a 

jOlOt meeting, the two hygienlsts and 1 received the 20 sets of 26 joblitles each to rate 

accordmg to the above-mentloned set of rules. We worked ln separale rooms and were 

not allowed to use any alds (e.g. books, catalogues, lists, etc.) to help us take our 

decisions. 

On the second morning, the six tlrst sets of 26 jobs were given to us for a repeat 

ratmg session to collect some data on a test-retest situation of the rating procedure. 

The data gathered durmg th,s triaI were entered on the computer along with the job 

classification code IStatlstlcs Canada 1986a} of each described occupation and wlth my 

mitlal assessment. 

b) London agreement Inal 

A slmllar trial was held ln England a few months laler. The international experts 

involved were an epldemlologlst fram Sweden, Prof. O. Axelson, an Industrial hyglenist 

from Fmland. Ms. R. Riala, and an eccupatlonal physician, aise trained ln industrial 

hyglene tram Great Bntam, Dr HA. Waldron. The three experts were glven the 12 
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first sets of 26 jobs used for the Montreal trial and were asked ta rate thern, again in 

separate rooms, according ta the same rules. 

The collected data were pooled with the data on the tlrst 12 sets ot 26 jobs tram the 

Montreal trial, thus producing a rectangular set of data wlth 7 dlfferent ralings for each 

of the 312 Jobs. 

2) Analysis 

The collected data have been analyzed as two data sets. the first one, from the 

Montreal trial, consisted in the subset of 156 occupations for which there were test· 

retest data available. This data set served ta look at Intra-rater variation The second 

data set consisted of the data collected in London on the tlrst 312 occupations plus the 

corresponding figures from the Montreal trial. 

These two data sets were analysed using the same methods and looking at Ihe same 

indices. The intensity was consldered both as ranglng from 010 to 3/3 on a 10-polOt 

scale, and 'rom 0 la 3 on a four-point scale. The raters' confidence ln thelr ratlngs was 

also recorded. The percentage of work week exposed was Incorporated ln the calculatlon 

of a 'time-weighted average' by multiplylng Il by the mtenslty level (10-pOlnt scale), 

It Will be referred ta as 'weighted exposure' in the resl of th,s cllapter 

The different indices used ta report the variations between and amongsl raters are 

descnbed below wlth an E'xplanat\on on how they were calculated This Ilrst senes 01 

indices were applied only 10 the intenslty levels. 

Exact agreement Although exact agreement IS more meanlngful when the 

observations are more or less equally dlstnbuted ln each calegory, Il IS sllIl frequcntly 

used and IS easy ta undersland. Slnce sampllng for the agreement trials was wÛlghted 

tawards gettlng exposed ralher Ihan unexposed jobs, we cannat expecl an exact agreement 

as good as '1 GOuld have been ,f the same samplmg fraction had been applled to Ihe enllfe 

dala set. Exact agreement was calculaled as the ratio of identlcal Intenslly ratmgs, uSlng 

the 4-point scale, over the total number of Jobs to be raled. 

1 decided not ta use the Kappa statlstlc because of the recent controversy over ItS 

use, and because of the difficulties of properly mterprelmg the stalisllc ln the case of 

more than two raters and more than Iwo classification categories [Maclure and Willell 

1987J. 

Under- and oyer- estimations. One of the objectives of the agreement triais was 

ta identlfy whether my ratmgs were systematlcally dllferent tram those of the experts -

whereby affect mg the case-referent compansans To Idenhfy Ihe exlenl and dlfechan of 

these differences, any systematlc under- or over- estimation of Ihe exposures was also 

explored. This was done by addlng up separately the number of my Intenslly ratlngs that 
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were lower (under-estlmations) and higher (over-estimations) than that of the other 

raters. 

- Spearrnan's rank correlation coefficient (r2,1. An Intuitive way of companng 

ratings on the same jobs is to assess tneir degree of correlation. Spearman's rank 

correlation coefficient, as a non-parametric estimator of association between ranked 

serres, was used with the 10-pornt (from % to 3/3) scale. Approxlmate 95% 

confidence intervals were calculated wlth the formula given in Klernbaum and Kupper 

[1978: 80) for the Pearson's correlation coefficient (which is a reasonable 

apprOXimation as Spearman's coeffiCient IS equal to Pearson's coefficient applied to 

ranks [Hollander and Wolfe 1973. 191-192)). The 95% confidence interval reflects 

the variabllity of the correlation coefficient. It implies that If the rating session were 

repeated several times, ninety-flve per cent of the intervals calculated for the 

correlation between each rater would contam the same coefficient r5' 

- CompaClson of medians. The 10-point scale used durrng our agreement trials is 

analogous 10 Ihat descrrbed by Liddell [1963) rn hls experiment of chest X ray readlngs. 

A simllar method of reporting observer error was adopted ta assess the validity of my 

ratings. Il conslsted in comparing my ratings to a reference value, that of the median of 

the Montreal raters (includrng my ratrngs), and also the median of the London ralers for 

each Job. After creating a contrngency table similar to those computed for each set of two 

raters, the four previous types of Indices were agarn calculated, using the median as the 

'true' value The medlan ratrngs of the Montreal and the London raters were also 

compared rn the same way 

Differences between the weighted exposures computed from each rater's assessment 

of the exposure were studled us lOg two indices: Spearman's rank correlation coefficient 

14,l. (descnbed above) and under- and oyer- estimations. These 'dlsagreement' indices 

were calculated by computrng the number of jobs for whlch the weighted exposures, 

based on my second ratings. were lower (under-estlmatlons) and higher (over

estimations) than the corresponding welghted exposures trom the other raters The 

results of the analyses on the welghted exposures Will not be presented ln deta" here. 

ln each data flle are recorded two of my ratlngs. the 'initial' assessment made while 

havmg access to the entlre work hlstory for each study subject, and a second assessment 

made under exactly the same conditions as the 'experts', during the 'Montreal trial'. As 

my second ratmg was the more directly comparable, it was used 10 most of the 

compansons 
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3) Results 

a) Characteristics of the ratings 

Each rater exhibited preferences for certain categories in the 1 D-point scala (Table 

IV-1). The London ratars, on average, gave lower scores than the Montreal raters, and 

they were more homogeneous in attributing them. Rater 1 appeared more sure of hls 

assessments in that he tended to use the middle categories of 0/0, 1/1, 2/2 and 3/3. 

The certainty levels wlth which the raters assessed the job descriptions given to 

them (Table IV-2) followed a similar pattern. Rater 1 again mdicated more confidence 

about his ratings, whereas, the others were usually only 'moderately' confident There 

was also more homogeneily among the certainties given by the London raters. The 

differences between my initial and second ratings demonstrated a slightly increased use 

of 'Iow certainty' codes the second time. 

The raters again showed preference for certain percentages more often than others 

(Table IV-3). The Montreal raters gave higher percentages slightly more often and 

their scores were more heterogeneous (especially below 40%) than that of the London 

ralers. 

b) Inter-rater comparisons 

1. Exact agreement and dlsagreement 

Intensity leyels. Exact agreement and both under- and over- estimation of exposure 

level attnbuted to each Job are described ln Table IV-4. Here, my second ratlng was 

compared to that of each of the Montreal and London experts. Under-estimatlon implied 

that 1 gave an intensity rating less than that of the rater ln question, and over

estimation imphed that 1 gave the higher ratmg. From thls table, my ratings appeared to 

agree exactly on the exposure level of more than 50 par cent of the Jobs. Most of the 

disagreement was due to my over-estlmalÏon of the exposure compared to the experts' 

evaluatlons. 

When the same Indices were computed belween the medlan ratmgs of the Montreal 

and the London raters, a similar picture was found. Exact agreement occurred ln 59.3% 

of the ratings, wlth 6.1 % of under-estimation and 346% 01 over-estlmalion from the 

Montreal raters compared 10 Ihe London raters. ThiS dlscrepancy between both sels of 

raters could be related to dlfferences ln thelr level of expenence (the Montreal raters 

were younger than the London raters), ln thelr knowledge of the Quebec Situation (two of 

the Montreal raters were Industrial hyglenlsts expenenced wlth solvent exposure 

assessment), and perhaps in thelr individual perception of the descnbed Jobs 
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Table IV-1 Percentage prevalence of the intensity levels attributed by the raters 

(n=312) 

Intensity level Rater 1 Rater 2 Rater 3 Rater 4 Rater 5 Rater 6 
(D.B.) (F.L.) (J. L.) (D.A.) (R.R.) (H.A.W.) 

0/0 17.3% 17.3% 15.7% 25.1% 22.4% 34.6% 

0/1 10.9% 14.7% 10.9% 20.3% 18.3% 13.1 % 

1/0 17.0% 5.8% 10.0% 13.8% 4.8% 3.9% 

1/1 17.9% 4.8% 6.4% 10.0% 11.5% 1.6% 

1/2 3.2% 11.2% 8.7% 11.9% 17.3% 13.5% 

2/1 5.8% 7.4% 19.2% 6.7% 8.6% 11.9% 

2/2 23.1% 12.5% 6.4% 3.9% 5.8% 6.1% 

2/3 2.6% 17.0% 16.0% 4.8% 6.1% 7.0% 

3/2 0.6% 6.1% 1.9% 1.9% 2.6% 4.8% 

3/3 1.6% 3.2% 4.8% 1.6% 2.6% 3.5% 

J 



1 Table IV-2 Percentage prevalence of the levels of certainty 

(n=312) 

Certainty level 

1 (Iow) 

2 (moderate) 

3 (high) 

Rater 1 
(D.B.) 

8.3% 

22.5% 

69.2% 

Rater 2 
(F.L.) 

15.7% 

68.6% 

15.7% 

Rater 3 
(J.L. ) 

13.5% 

74.0% 

12.5% 

Rater 4 
(O.A.) 

15.4% 

52.4% 

32.2% 

Rater 5 
(R.R.) 

15.1% 

50.3% 

34.6% 

Rater 6 
(H.A.W.) 

13.5% 

43.3% 

43.2% 

46 
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Table IV-3 Percentage prevalence of the percentages of the work week exposed 

(n=312) 

Percentage 
of work week 

0-19% 

20-39% 

40-59% 

60- 79% 

80-100% 

Rater 1 
(D.B.) 

83.2% 

9.8% 

3.0% 

2.7% 

1.3% 

Rater 2 
(F.L.) 

52.8% 

25.1% 

8.2% 

4.3% 

9.6% 

Aater 3 
(J.L.) 

62.2% 

24.0% 

6.0% 

0.45 

7.4% 

Rater 4 
(O.A.) 

82.3% 

9.35 

3.95 

2.65 

1.9% 

Aater 5 
(A.A.) 

71.5% 

20.8% 

6.15 

1.3% 

0.3% 

Rater 6 
(H.A.W.) 

79.8% 

10.3% 

0.6% 

8.3% 

1.0% 

47 
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Table IV-4 Agreement between my second rating and thal of the Montreal (Aaters 1 
and 3) and the London (Raters 4, 5 and 6) experts. 4·point scale: 

Montreal experts London experts 
F.L. vs. F.L. vs. F.L. vs. F.L. vs. F.L. vs. 

__________ ..;..R;.;;;;a~te_r ..;..1_-.;..;R..;;;.at~er;....;;.3 __ .;...R;.;;;;a;.:,;te~r_4;.... Rater 5 Aater 6 

Exact agreement 57.4% 52.9% 49.2% 59.6% 56.4% 

n 179/312 165/312 153/311 186/312 176/312 

Disagreement 

Under-estimation 14.1% 24.4% 5.5% 6.7% 9.6% 

n 44/312 76/312 17/311 21/312 30/31 2 

Over-estimation 28.5% 22.7% 45.3% 33.7% 34.0% 

n 89/312 71/31 2 141/311 105/312 106/312 

* 4·point scale: trom 0 (no exposure) 10 3 (high exposure) 
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Welghted exposures. Il could be foreseen from the previous findin~s on intensity 

levels, that a large part of disagreement on the weighted exposures was caused by an 

over·estimation of the solvent exposure based on my ratings. The trend was less obvious 

with the Montreal experts (who attributed higher percentage<i th an their London 

counterparts), in fact, dlsagreement with Rater 3 was almost equally distributed 

between under· and over- estimations. 

2. Correlations 

Intensity leyels. The Spearman's rank correlation coefficients are presented in 

Table IV-S. Except for one correlation with a Montreal expert (rs=O.676), the 

coefficients describing the correlation between my second rating and that of the experts 

were ail above 0.78. The correlation between my initial and second rating (not 

presented in the table) had a coefficient rs equal ta 0.825. 

The correlation coefficients of the London ralers between themselves (r5=0.751 to 

0.822) were slightly higher than that of the Montreal ralers between themselves 

(r5=0.676 to 0.798); considenng the samphng strategy where more weight was placed 

on obtaining exposed jobs, the correlations belween the six of us were remarkably high. 

Welghted e~.QQ.su.œ.s. The coeffiCIents rangüd from 0.670 to 0.833 and were of the 

same order of magnitude as the correlation coefficients obtained for the Intensity ratings 

only. For thls Index however, the correlatIon coeffiCients of the Montreal raters 

between themselves were very siml!ar la Ihat of the London raters between themselves. 

c) lntra rater comparisons 

1. Exact agreement and dlsagreement 

Inteoslty leyels Table IV-6 shows the extent of agreement and disagreement 

observed 10 the test-retest comparison during the Montreal trial. Here. the reference 

value was the first ralmg, consequently, an under-estimatioo (or an over·estimation) 

was a lower (or a higher) rating attributed duriog the retest session. My second rating 

agreed exactly wlth ils retest value or. more than 80% of the jobs and the disagreement 

was equally dlstributed between an under· and over- estImation of the solvent exposure. 

The two other Montreal raters attributed lower ratings during the retest session, giving 

a ratio of under-estimation to over-estimallon of about 1.5. 

Wejahted exposures. Introducmg 'percentage of the work week exposed' in the 

exposure indices marginally modified the copc!usions drawn trom the analysis of the 

intensity levels alone. My ratings were more consistent than those of the two other 

Montreal raters. 
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Table IV-5 Matrix of Spearman's rank correlation coefficients (r5). wîth theîr 95% 
confidence interval, between ail the raters for the detailed ratings· 

Rater 1 Rater 2 Rater 3 Rater 4 Rater 5 
(D.B.) (F.L.) (J.L.) (a.A.) (R.R.) 

Rater 2 (F .L.) 0.798 1 
(.754-.835) 

Rater 3 (J.L.) 0.736 0.676 
(.680-.783) (.611-.732) 

Rater 4 (a.A.) 0.757 0.810 0.675 1 
(.705-.801) (.768-.845) (.610-.731) 

Rater 5 (R.R.) 0.746 0.805 0.719 0.822 
(.692- 791) ( 762- 841) ( 661-.769) ( 782- 855) 

Rater 6 (H.A. W.) 0.717 0.781 0.627 0.770 0.751 
(.658- 767) (.734- 821) ( 555- 690) (721.812) ( 698-.796) 

• Based on the 1 O-point scale. Correlation coefficients corrected for ties, ail 
significant at p<O.OO1. 95% C.J.'s are between parentheses. n= 312. 
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Table IV-6 Intra-rater agreement among the Montreal raters* 

Exact agreement 

n 

Oisagreement 

Under-estimation 

n 

Over-estlmation 

n 

Rater 1 
(O.B. ) 

84.0% 

131/156 

9.6% 

15/156 

6.4% 

10/156 

Rater 2 
(F.L.) 

81.4% 

127/156 

9.6% 

15/156 

9.0% 

14/156 

Rater 3 
(J.L.) 

71.8% 

112/156 

17.3% 

27/156 

10.9% 

17/156 

• 4-point scale: from 0 (no exposure) to 3 (high exposure) 
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The disagreement between my test and retest ratings was again equally distnbuted 

between under- and over- estimations, whereas, the other raters gave lower values the 

second lime. The ratio of under-estimations to over-estimations, which was around 1 5 

for inlensity levels alone, rose to 2.2 when percentages of time were laken mlo account. 

2_ Correlations 

Intensjty leyels The Spearman's rank correlation coefficients computed between 

the test-retest ratings were quite good (rs=O 868 to 0.955), also indicating that the 

procedure used to assess solvent exposure was reproduclble (Table IV-7). 

Similar patterns were found again with my initiai and second ratings. They were 

less weil correlated than my test-retest ratings, which were hlgher than for the other 

Montreal raters. 

Wejghted exposures. Correlations between the welghted exposures based on test

rel est figures - ranging from 0.833 to 0.943 - indicated a pattern simllar to that 

obtamed with intensity levels alone. Rater 1 presented the best correlation coefficient of 

the group. 

d) Validity comparisons 

Consensus validity of the exposure assessment procedure was mvestigated by 

comparing my second intensity ratings ta the median of the mtensity ratings attributed 

by the Montreal raters and to that of the London raters Table IV-8 reports those 

figures. 

My exact agreement with the medlan, whlch can be consldered here as slmllar 10 a 

consensus agreement, was better wilh the Montreal medlan (76 6%) and Ihe 

disagreement was more or less equally dislnbuted between under- and over- esllmallon 

of the exposure. 

The Spearman's correlation coefficients computed between the Montreal medlan and 

my initial ratmg (rs=0.805), and my second rating (rs=0.889) were aga," reasonably 

high. The same coefficients computed wlth the London medlan were lower, but slili qUlle 

hlgh: rs=0.787 for my inilial raflng, and rs=O 843 for my secor'ld ralmg. 

B. JOB HISTORIES ASSESSMENT 

1) Description 

This was set up ta verity whether dlscrepancles between my raflngs and Ihe London 

experts' ratings (considered here as a 'Gold Standard') would modlfy conclUSions on 

whom of the case or his referent was the most exposed Wllhln each pair 



1 Table IV-7 Spearman's rank correlation coefficients, with their 95% confidence 
intervals. between the Montreal raters test-retest detailed ratings * 

Rater 1 with himselt (D.B.) 

Rater 2 with herselt (F. L.) 

Rater 3 with himself (J.L.) 

F.L.'s initial rating vs. 2nd rating 

0.928 
(.902-.947) 

0.955 
(.939- 967) 

0.868 
( 823-.902) 

0.861 
(.814- 897) 

* Based on the 10-polnt scale. Correlation coefficients corrected for lies, ail 
significant at p<O.OO1. 95% C.I.'s are between parentheses. n=156. 
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1 Table IV-8 Agreement between my second rating and the Montreal median rating* 

F.L. vs. F.L. vs. 
Montreal median London median 

Exact agreement 76.6% 57.4% 

n 239/312 179/312 

Disagreement 

Under-estimation 9.6% 5.1% 

n 30/312 16/312 

Over-estimation 13.8% 37.5% 

n 43/312 117/312 

* 4-point scale: trom 0 (no exposure) to 3 (high exposure) 
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For both studies, A and B, the pairs where at least one member had been exposed at 

2/1 and above for 10 years or more (according to my initial ratings) were identified. 

Complete job histones for each of these pair members were typed and given their pair 

identification number plus a digit ('1' or '2') allocated randomly to the case and his 

hospital referent (see Annex 10 for an example). 

A total of 96 pairs from Study A and 98 pairs from Study B were thus selected to be 

revlewed by each of the three London experts. 

The ralers were asked to declde whelher one member of each pair was more exposed 

to solvents than the other; then to describe how confident they were about that (using 

'0', '+' or '++'), and fmally wh ether any member, both of them or any of them, had an 

Important exposure, 1 e. an exposure that could affect their health. An example of the 

codmg sheet used by the experts is dlsplayed as Annex 11. 

2) Results and discussion 

A crude analysls of the data revealed the following. In Study A, at least 2 out of the 

three experts found that the case was more exposed than the referen! in 15 pairs, and 

that the referent was more exposed than the case in another 15 pairs. For each of these 

dlscrepant pairs, at least one expert considered thls exposure to be etlologically 

Important An odds ratio of 1 0 was computed from these discordant pairs. 

ln Study 8, cases were more exposed than their general hospital referents in 16 

pairs, versus 10 pairs where the refe,ents were more exposed. ThiS gave an odds ratio 

of 1 6, whlch was not, however, slgnlflcant. 

These results, although prellmlnary, were consistent with the results found in the 

two studles' when consldenng as a sut-off pomt an exposure to moderate levels and 

hlgher, for 10 years and more, no mcreased rlsk was found m Study A (see Chapter V. 

Mam results), whereas one was found ln Study B [Cherry and McDonald 1988]. 

C JOB TilLES CODING 

1} DeSCription 

Many epldemlologlcal studies resort to usmg job tlt/es as a surrogate for exposure 

assessment To explore the usefulness of such an Index of exposure, It was decided to ask 

the London experts to rate job tilles prevlously rated as entallmg at least a minimal 

solvent exposure. Ali the occupations ever held by ail the subjects of both studies A and 

8 were pooled and then "sted wlth correspondmg frequencles of the 10-point scale 

IntenSltles Inltlally attrlbuted by myself The job tilles for whlch there were more than 

10 Jobs reported and of whlch at least 10 per cent had received an exposure rating of 

1/0 and above (any duration of exposure), were identlfled and th en Iisted in random 
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order. The 131 job tilles thus assembled were then described according to the Canadian 

Classification of Occupations [Statistics Canada 1986a], and were submllted to the 

London experts and ta me, ta be rated as for the agreement tnals - using the 1 Q-polOt 

intensity scale and the confidence 3-point scale (see Annex 12 for an example) 

2) Results and discussion 

Again, only prehmlOary results are avallable for this agreement study. The rallngs 

were entered on computer as for the agreement trials mentioned earlier. Of the 131 job 

titles, 49 were rated as exposed to solvents by at least two of the three expert raters: 33 

job titles had a medlan exp')Sure of 1 ('Iow'), 11 Job tilles had a median of 2 

('moderate') and 5 job titles, a median of 3 ('high'). The five Job categories that were 

rated as highly exposed to solvents were 'Laundering and dry cleanmg occupations', 

'Marine craft fabncatlO9, assembling and repairing occupations', 'PamIers, 

paperhangers and related occupations', 'Printmg press occupations' and 'Pnnting and 

related occupations' (Canadian Classification of Occupations codes 6162, 8592, 8785, 

9512 and 9519, respectively). 

My ratings of the same 131 job tilles attnbuted a 'Iow' exposure la 39 Job tilles, a 

'moderate' exposure to 24 job tltles, and a 'hlgh' exposure to 16 job tilles. Apart from 

the 5 highly exposed Job categories Identified by the London experts, 1 also consldered 

the following ones to entall hlgh exposures regularly If not dally' 

- Chemlsts (code 2111) 

- Advertlsmg and Illustratmg artlsts (3314) 

- Service station attendants (5145) 

- Bondlng and cementlng occupations' Rubber, plastiC and related products (8571) 

- Motor vehicle mechanlcs and repairers (8581) 

- Aircraft mechanlcs and repalrers (8582) 

- Industrial, farm and construction machmery mechanlcs and repairers (8584) 

- Painting and decoratlng occupations nec (8595) 

- Deck crew, Shlp (9155) 

- Engmeering offlcers, Shlp (9153) 

- Engme and boller-room crew, Shlp (9157) 

A diSCUSSion followmg that rating exerClse gave a partial explanation to my over

estimation of the number of hlghly exposed Jobs. The experts lended 10 rate accordmg 10 

the Job tltle and Ihe typlcal actlvltles assoclaled to Il, whereas 1 lended 10 conslder ail Ihe 

possibllities of exposure Ihal could happen wlth a glven Job Iitle For example Ihe deck 

crew on a shlp does not palnt as a dal/y aclrvrty, bul they will do ,1 regular/y 1 thus gave 

Ihem a ratrng of high exposure bul a low percentage of work week exposure 
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D. SUMMABY 

Three studies were designed to explore the stability of the solvent exposure 

assessment procedure and to determine the nature of differences in opinion that could 

affect the case-relerent compansons. 

The agreement studles consisted in submittmg a sample ot 312 job descriptions to 

Iwo panels of experts' one trom Montreal and one trom three European countries 

(Sweden, Finland and the United Kingdom). The sample was submitted to the author at 

the same time and under the same condItions to ensure dIrect comparability of the 

ratings. Intra-rater variation data was collected on a subset of the Job descriptions. 

My levels of agreement were very slmilar to those between the experts (not 

presented here), however, th,s could be inlerred tram the correlation between my 

ratings and those of the experts, and the correlation between the experts. My 

disagreement wlth the experts was largely at the higher exposure levels; this should not 

blas the results of the study. The ratlngs were bhnd as to the study status of the person 

who se occupatlonal hlstory was being assessed. However, this 'over-estimation' could 

,"duce dlsagreement at IWo adjacent levels 01 exposure - e.g. a 'moderate' exposure ('2' 

on the scale) and a 'hlgh' exposure ('3' on the scale). 

The Job histones assessments conSlsted ln submltting to the London panel 96 pairs 

tram Study A and 98 pairs trom Study B - where at least one subJect was rated to have 

had a 'moderate' exposure for 10 years and more. The results obtatned were consistent 

wlth the results of the main study for exposure at 'moderate levels and above' for 10 

years and more, 1 e. no Increased nsk for Study A, and an increased one lor Study B. 

The London panel and myself also coded 131 Job titles that 1 had consldered at least 

exposed ta low solvent levels. These job titles were presented ta us as descnbed in the 

Canadlan ClaSSIfIcation of Occupations [Statlstics Canada 1986aJ. The experts Identlfled 

11 Job tilles moderately exposed and 5 job titles hlghly exposed to solvents; 1 rated 24 

Job hfles as moderately exposed and 16 job tlfles as hlghly exposed (including the 5 job 

tltles Identlfled by the experts). 

Two broad conclUSions can be drawn trom the reliabllity studles; my ratings were 

conSIstent and they lended la be higher than those of the experts for the same Job 

descflptlons or Job tilles The results of the reilabilJty and valldlty studies thus provlde 

sorne assurance that the methods used to quantlfy solvent exposure in th,s research 

project were reproduclble They also show that my ratings compared weil wlth that of 

both the Montreal and European experts. and that dlHerences in opinion between them 

and myself should not be Important as to modify the conclusions of Studles A and B. 
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V. Description of the study population 

A. INTROOUCTIOO 

A total of 387 men aged 40 to 69 years were Identlfled as havmg been adrnilled for 

the flrst time wlth mental illness, during the penod April 1981 to March 1985 Most 

of them came from the two psychiatrlc hospltals in the Montréal area (84 0%) and 62 

of them from the psychiatnc ward of a general hospital SIX cases were subsequently 

found to be ineligible after the interview - 5 had been admltted in psychlatry previously 

and one had left the country before the Interview - and were excluded, produclng a final 

sample of 381 cases. Each case was matched wlth two referents - a general hospital and 

a nelghborhood referent - glVlng a total of 1143 study subJects 1 relterate that the 

main referent group for thls study is the hospltal one, 18lghborhood relerents bemg 

selected only to address the methodologlcal issue of choosmg between hospltal or 

population referents ln rospltal-based case-referent studies (see Chapter VII 

Comparison of hospltal and population referents) 

We obtained mformation dlrectly from the subJect. or a relative. for 94 2% of both 

referent groups and for 863% of the cases (Table V-l) 

Sorne Information about occupation was avallable - through hospltal charts or 

electoral IIsts - for more ttlan hall 01 the subJocts who dld not partlclpate ln the study 

(untraced or uncooperatlve) Consequently, we had access to at Icast minimal 

occupational Information for 96 7Gf~ of the total study populatIOn 

A greater proportion of cases were untraced (7 6%), compared tü hospltal 

relerents (2.4%) or population relerents (1 3%) The percentage of untraced 

population relerents was lower, probably because they were Included ln the study only If 

a telephone number could be found at the tlme 01 Interview SlIghtly more cases refused 

to partlcipate ln the study 58% 01 cases compared to 3 4% of hospltal referents and 

4 5% of population refemnts 

The followmg sections will descnbe the three study groups The questionnaire data 

will be presented flrst (demographlc characterlstlcs, occupatlonal hlstory, hobbies, 

personal habits, medlcal hlstory and mtervlew charactenstlcs), thls part concerns the 

subJects who completed the questIOnnaire The data extracted from the hospltal chart 

Will then be tabulated for the cases and the hospltal referents A table al the end Will 

summanze the mformatlon available on subJects who dld not partlclpate ln tn~ study_ 
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Table V-1 Levels of participation 

Cases Hospital Population Overall 
referents referents 

1[](Q[[DalIQ[] (rQm re~CQode[]l~ 

Complete questionnaires 75.3% 84.5% 83.7% 81.2% 
n 287 322 319 928 

Incomplete interviews 11.0% 9.7% 10.5% 10.5% 
n 42 37 40 119 

1 []fQ[rnaliQ[] ([am Qlbe[ ~Qu[ce~ 

Untraced 

Some informatIon 4.5% 1.6% 0.0% 2.0% 
n 17 6 0 23 

No informatIon 3.1% 0.8% 1.3% 1.7% 
n 12 3 5 20 

Uncooperatlves 

Some informatIon 5.0% 3.1% 1.1% 3.0% 
n 19 12 4 35 

No mformatlon 0.8% 0.3% 3.4% 1.5% 
n 3 1 13 17 

No Informant avallable 0.3% 0.0% 0.0% 0.1% 
n 1 0 0 1 

IQ1al 100.0% 100.0% 100.0% 100.0% 
n 381 381 381 1143 

l 
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B. DEMOGRAPHIC CHABACTEBISTICS 

Table V-2 presents the principal demographic characteristics of the three study 

groups. The population referents resembled more the cases on place of blrth and - for 

Canadian born subjects . on mother tongue. The three groups were tairly alike on 

highest level of education attained; about the same proportion of each group had at least 

sorne technical training, even though a slightly hlgher proportion of cases had primary 

schooHng or less. 

Social class of the family du ring childhood of the subJect was deflved trom the 

socioeconomic index for occupations ln Canada originally designed by Blishen IBlishen 

and McRoberts 1976]. This Index is based on employnlent income, educatlonal status, 

and the prestige associated with the job; It ranges trom 14 ta 75, a higher score denotlng 

a higher status. A score lower th an 35 indicdtes a manual Job. The three groups of 

subjects appear to have been brought up ln families with very slmllar social class 

distributions. 

The proportion of subjects who had dled at the tlme of the interview was highest 

(27.3%) amongst the hospital referents; the high proportion of deaths amongst cases 

compared to population referents (6 times higher) agreed wlth the world-wlde 

observation of Increased death rates amongst psychiatrie patients (Bablglan and Odorolf 

1969; Black et al. 1985]. About fifteen per cent died between 40 and 49 years of age, 

36 percent between 50 and 59, and the remaining, above 59 years of age. 

C. ocçUPATIONAL CHABACTEBISTICS 

A brief description of some occupational characteristics of the study population is 

presented in Table V-3. The subjects started work on average ln 1943 and about a 

quarter of them held a part-lime job at sorne pOint in thelr worklng Iife Th€ cases' work 

hlstory was 2 ta 3 years shorter than that of the re!erenls, and Included 5 9 months not 

working wllhout reason compared to about 2.3 months for the referents. TWlce as many 

cases and hospltal referents stopped work 6 rnonths or more for health reasons 

The cases reporled more often some 'non-Job' actlVllles entallmg solvent exposure 

(65.0% compared to 59.0% for the two other groups) These ·nan-Job' actrvltles 

conslsted, for example, in flbreglass boat-bUilding, uSlng peslicides on trees or weeds, 

processing photographs, etc. Flnally, the three study groups reported exposure to lead 

and pesticides ln similar proportions. 
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Table V-2 Demographie characteristies of the study population 

,1 
Cases Hospital Population Overall 

referents referents 

place of bjrtb 

C'.éf1cœ 84.3% 93.5% 82.1% 86.7% 

Western Europe 10.5% 5.0% 12.5% 9.3% 
& Oceanla 

Other 5.2% 1.5% 5.4% 4.0% 

n 286 322 319 927 

Mother tongue (Canadlan born subjects) 

French 89.6% 95.7% 87.4% 91.2% 

Engllsh 50% 2.0% 9.6% 5.3% 

Bilingual 4.2% 1.0% 1.5% 2.1% 

Other 1.2% 1.3% 1.5% 1.4% 

n 241 301 262 804 

EducatlQoal le~el 

Pnmary school and Jess 16.8% 13.3% 9.1% 13.0% 

". Secondary school or 71.9% 74.6% 78.8% 75.2% 
TechnlcaJ training 

College or University 11 3% 12 0% 12.1 % 11.8% 

n 274 308 307 889 

Social class 

Father ln low slatus Job 61.0% 60.1 % 59.5% 60.5% 

n 259 301 309 869 

Qeceased SUQlecls at 
lime of interview 11.5% 27.3% 1.9% 13.7% 

n 287 322 319 928 
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1 Table V-3 Occupation al characteristics of the study population 

cases Hospital Population Overall 
referents referents 

Part time job 26.4% 25.4% 26.5% 26.1% 
n 273 315 317 905 

Total years worked 31.6 34.6 33.5 33.2 
S.O 123 10 1 12 0 6.9 

Total years not worked 0.49 0.18 0.20 0.29 
S.O. 1.66 068 0.72 1.12 

Stopped working 6 months 32.8% 31.0% 15.1% 26.0% 
or more for health reasons 

n 268 316 317 901 

Lead exposure 14.3% 16.8% 16.4% 15.9% 
n 286 322 318 926 

Pesticide exposure 5.2% 5.3% 6.0% 5.5% 
n 286 322 318 926 

Solvent exposure outside 65.0% 59.0% 58.6% 60.7% 
main jOb 

n 280 322 318 920 
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D.UEESTfLE 

Around twenty per cent of the study population practiced a hobby where sorne 

solvants were used - glueing plane or car models, artist painting, etc. (Table V-4). 

Smoking status was ascertained for comparison purposes with the 1978-79 Canada 

Health Survey. A larger proportion of cases had smoked and fewer were ex-smokers 

than in the two referent groups. Nevertheless, their smoking figures were close to those 

of the Canada Health Survey for employed men in the Province of Quebec - 56.5% of 

current smokers and 83 8% who ever 5moked IArmstrong and Nicoll-Griffith 1987]. 

Alcohol intake was of special interest because of its potentlally confounding effect. 

Seventy per cent of the subjects reported weekly dnnking for some tlme in their life. 

Shghtly more cases reported drinking at least 14 drinks per week du ring the last ten 

years This cut-off point, used by Statistics Canada for the la st Canada Health Survey 

and identlfymg 'slgmflcant alcohol intake', showed that about 29% of our referents 

drank 'slgmflcantly', compared to 17% of the male Quebecers, al the lime of the Survey 

[Canada Health Survey 1981· 23-27] This dlfference might be due in part to the tact 

that our population was not representative of the Province, belng essentlally urban, and 

that the Canada Health Survey sam pie ,"cluees everybody over 14 years of age, whereas 

ours IS restflcted to ages at which men drink more When an approximate lifetime mdex 

of alcohol mtake was calculated (total units of beer, clder, wine and spirits drunk 

weekly, multlplled by the total number of years the subject reported dnnking that 

amounl), the cases consumed almost twice as much alcohol than either referent group. 

E MEDICAL HISTOR'( 

The medlc3! hlstory section of the questionnaire was aimed at identifymg the 

preVIOUS occurrence of dlsorders associated with some form of organlc psychosis. The 

cases were very similar to the hospital referents in their history of meningitis and 

convulsions; slightly more cases than hospital referents had a history of previvus head 

inJury wlth loss of conSClousne.:;s or stroke prlor 10 their hospltalization (Table VoS). 

F. INTERVIEW CHARACTERISTICS 

The proportion of surrogate interviews, slightly over 30%, was similar in the case 

and the hospital referent groups (Table V-6). Most of the interviews were in French 

and took on average 25 minutes. Half of the completed interviews were made during the 

day for the population referents, whereas the proportion raised to 60% for cases and 

hospital referenls; this parti y reflects the lower employment rate of disabled persons. 



64 

Table V-4 Solvent exposed hobbies and per!:.Onal habits 

1 Cases Hospital Population Overall 
referents referents 

Solve nt exposed hobby 19.9% 18.1 % 18.6% 18.8% 

n 277 315 317 909 

Smoking slatus 
Non smoker 15.9% 10.9% 20.8% 15.8% 

Ex-smoker 27.2% 42.4% 35.8% 35.5% 

Smoker 56.9% 46.7% 43.4% 48.7% 

n 283 321 318 922 

Alcohol jntake 
Ever drank alc,')hol once 71.1% 68.5% 71.6% 70.4% 
a week or more 

n 280 317 317 922 

14 drinks or more per 34.3% 32.7% 26.6% 31.1% 
week in la st 10 years 

n 277 318 316 91 1 

Lifetime alcohol intake 29130.4 19109.0 16013.2 20882.4 
in units· 

n 235 283 295 813 

* 1 alcohol unit= 1 beer (12 ozs.)= 7 to 8 ozs. of elder= 4 ozs. of wine= 1 1/2 oz. 
of spirits. 

1 
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Table V-5 Report of medical problems that occurred prior to admission 

Cases 

Meningltis 1.9% 
n 269 

Convulsions 3.9% 
n 229 

Head in jury 15.3% 
n 261 

Stroke 6.9% 
n 274 

Hospital 
referents 

1.9% 
313 

3.3% 
273 

12.5% 
296 

5.4% 
314 

Population 
referents 

0.6% 
317 

1.7% 
295 

13.8% 
312 

0.6% 
317 

Overall 

1.4% 
899 

2.9% 
797 

13.8% 
869 

4.2% 
905 

65 
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Table V-6 Interview characteristics of the study population 

Bespondeot: 
Subject 

Family 

Other 

L.aoguage QI IOterYiew 
French 

English 

A~e[age leogtb (minutes) 
SO 

Qa~ inter~lews· 

CQQQe[aIIQO QI œs~odeol 
Very good or good 

Fair or poor 

Quailly Qf OI~eD IDtQ[malIQIl 
Reliable 

Questionable 

loterview.H.-s:1j~Œ9~s.s 
study status 

n 

Cases 

69.0% 

30.0% 

1.0% 

86.8% 

13.2% 

26.9 
129 

62.7% 

92.1 % 

7.9% 

91.5% 

8.5% 

32.0% 

287 

Hospital 
referents 

67.4% 

32.0% 

0.6% 

96.9% 

3.1% 

23.7 
9 4 

61.8% 

95 3% 

4 7% 

96.5% 

3.5% 

13 7% 

322 

.. Day interviews were done between 9.00 and 17:00 h. 

Population 
referents 

94.0% 

6.0% 

0.0% 

82.1 % 

17.9% 

24.0 
10 2 

51.1% 

95.0% 

5.0% 

98.1 % 

1.9% 

7.3% 

319 

66 

Ove rail 

77.1% 

22.4% 

0.5% 

88.7% 

11.3% 

24.8 
10 8 

58.4% 

942% 

58% 

956% 

44% 

17 1 %. 

928 
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The cooperation of respondents in the three groups was slmilarly good for more than 

90% of the interviews. The interviewers felt tha! the cases' mterviews were less 

reliable than that of the hospllal reterenls, which were also less rellable than Ihat ct the 

population referents However, less than 5% of ail the interviews were considered as 

questionable or unrellable. 

At the end of the questionnaire, the Interviewers were asked to note oNhether they 

thought the subJect was a case or a reteren!. They attnbuted the nght study status to 

92.7% of the population referents, 863% of the hospltal referents and 68.0% of the 

cases. The correct guesses observed aller the mtervlew for the cases are lower than 

what could have been expected, sorne of the psychlatrlc patients mlght have been m a 

recurnng stage of d,':f'8se and thelr dlsorganlzed thought processes would be eVldent ln 

the course of a 10 ta 25-mmute telephone mlermw The interviewers, ail of whom had 

experlence ln the occupatlonal hl'dith til-Ir knr>w the purpose of the study, they were 

howaver not mlormed as to the study status of the subJects they had to Interview. 

G HOSPITAL ADMISSION INFORMATION 

The distribution of cases and hospltal referents by diagnostic category (for the fmal 

dlagnosls) IS shown ln Tables V·l and V-8. For the cases, 'Organlc psychotlc conditions' 

conslltuted 11 3% of the main diagnoses, followed by 'Other psychoses' (320%) and 

non-psychotlc mental dlsorders (56 7%). These figures cannot be directly compared to 

pubhshed mental health statlstlcs however, because S:flC'e 1978, flrst admissions' data 

are not separatad from r(;aj~,c;:,IOr1S, and m Jreover the 8th revlslon of the International 

ClasSIfication of Dlsorders (ICD 8) was used at that tlme 

The hospltal referents had a vanety of diagnoses, wlth the largest group from 

cardlovdscular dlsorders (34 1%), followed by digestive dlsorders (16.3%) and 

cancers (14 4%) These proportions were conSistent wlth the general morbidity 

pattern of Quebec males ln 1982- 83, except for a sllght u nderrepresentatlon of 

respiratory dlsorders IStallstlcs Canada 1986b 89-95]. 

The success of the matchmg procedure can be evaluated tram Table V-9. The 

average age and date of admission were the same for both cases and hospltal referenls. 

The obserJed dllference ln date of admiSSion was due to a practical problem, Data on 

admission for the hospltal referents was only avallable after some delay caused by 

computer processmg ln Quebec City. Consequently, hospltal referents for the cases 

admllted between April 1984 and March 1985 had to be selected trom the 1983-84 

computer hsts The length of stay of the cases dUfing the key admission was Iwo and a 

hait tlmes longer than tha! of the hospital referenls. 
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Table V-7 Main diagnostic categories of cases 

<manic psychotlc conditions 

Senile and presenile organlc psychotlc conditions (ICO-9 290) 

Alcoholic psychoses (ICD-9 291) 

Drug psychoses (ICO-9 292) 

Translent organic psychottc conditions (ICO-9 293) 

Other organtc psychotle conditions (chronic) (ICD-9 294) 

O1ler psychoses 

Schizophrenie pSyChOSbS (ICD-9 295) 

Affective psychoses (ICD 9 2~~6) 

Paranold stales (ICO-9 297) 

O1her nonorganle psychoses (ICO-9 298) 

Neurolic dlsorders. persooalJty dlsorders and other non-psychotie 

mental dlsorders 

Pereentage 

3.4% 

6 3% 

0.3% 

0.5% 

0.8% 

4.5% 

13.1 % 

5 5% 

8 9% 

68 

n 

13 

24 

2 

3 

1 7 

50 

21 

34 

Neurolle dlSQrc!ers (ICO-9 300) 10.7% 41 

Personaltty dlsorders (ICO-9 301) 3.7% 14 

Alcohol dependence syndrome (ICO-9 303) 5.5% 21 

Drug dcpendenct (ICD?:! 3(4) 0 3% 

Non dependcnl ât)use of drugs (ICD-9 305) 1.0% 4 

Special symploms or syndromes not elsewhere classlfled 0.8 % 3 
(ICD-9 307) 

Adjustment reactlon (ICD-9 309) 15.0% 57 

Specifie non-psychollC menla! dlsorders followmg organle 2. 1 % 8 
bram damage (ICO-9 310) 

DepreSSive dlsorder, not elsewhere classlfled (ICO-9 311) 15.5% 59 

Disturbance of conduct, not elsewhere classlfled (ICO-9 312) 0_3% 1 

Other dIagnoses * 1 _ 8 % 7 

.litl.al 100.0% 381 

* These men were pnmanly hospitalized in psychlatry but recelved a mam dlagnosis 
for their physieal disorder. Three men had an assoclated psychiatrie dlagnosis of 
'Other psychoses' and 4 men of non-psychotlc mental dlsorders 
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Table v-a Main diagnostic categories of hospital referents 

Percentage 

Infectious and parasitic dlseases (ICD-9 001-139) 1.6% 

Neoplasms (ICD-9 140-239) 14.4% 

Endocrine. nutritlonal and metabolic diseases and immunity 4.2% 
dlsorders (ICD-9 240-279) 

Diseases of blood and blood-formlng organs (ICD-9 280-289) 1.1 % 

Diseases of the nervous system and sense organs (ICD-9 320-389) 4.7% 

DlSeases of the Clrculatory system (ICD-9 390-459) 34.1 % 

Dlseases of the resplratory system (ICD-9 460-519) 68% 

69 

n 

6 

55 

1 6 

4 

1 a 
130 

26 

Diseases of the dlgpstlve system (ICD-9 520-579) 16 3% 62 

Diseases of the genltourlnary system (ICD-9 580-611) 7.1 % 27 

Diseases of the skln and subcutaneous tissue (ICD-9 680-709) 1.6% 6 

Dlseases of the musculoskeletal system and connective tissue 3.4% 1 3 
(ICD-9 710-739) 

Symptoms. slgns and Ill-defined conditions (ICD-9 780-799) 3.4% 1 3 

Factors Influencing health status and contact wlth health 0 8% 3 
services (ICD-9 'V. codes) 

Complications of surglcal and medlcal care (ICD-9 996-999) 0.5% 2 

Mal 100.0% 381 
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1 Table V-9 Data avallable trom hospltal charts 

Cases Hospital Overall 
reterents 

Average age al admission (years) 54.1 54.1 54.1 
SD 87 8 7 8 7 

Average year ot admission 82.7 82.6 82.7 
SD 1 2 1 0 1 1 

Average length of stay (days) 43.5 16.6 30.1 
SD 764 227 49 6 

Information on direction at dlscharge 61.7% 24.7% 43.2% 

Information on occupation 79.3% 83.7% 81 5% 

Information on alcohol mtake 72.2% 79.3% 75 7% 

n 381 381 762 

, 
1 
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Destination of the patient at discharge was of rnterest to us for tracing purposes; the 

rnformatlon was avallable 2 5 tlmes more often for the cases than for the referents. 

This situation could be a retlectlon ot the fact that a much hlgher proportion of 

psychlatrlc patients are Ilkely to be sent to special homes or long care facllrtles 

compared to general hospltal patients; it may also show that care IS more soclally 

onented ln psychlatry unlts 

Information on occupations and alcohol Intake was scrutrnlzed in the medical records 

and flndmgs Slmllar to those of the pilot study were made Minimal Job information, e g. 

a Job tltle, was present rn an average of 81 5% of the records, sorne qualitative or 

quantitative information on alcohol Intake could be found ln 75 7% of the medlcal 

records The drHerence between cases and hospltal referents lies ln the qualrty of the 

rnformatlon aval/able The psychlatrlc records contalned more Job histones and 

quantitative estlmates of alcohol rntake than the general hospital records 

The average age of the population referents at the date of admiSSion of the case was 

542 years (S 0 ",8 8 years). Al/ but 4 of these referents were selected from the same 

electoral pol/mg SUbdiVIsion. th us provldmg a very good geographlcal matching. 

H NON-PABTICIP..ANIS 

The referents who dld not partlclpale ln the study were rather older than the cases 

(Table V-1 0) The untraced cases had a distribution of diagnoses simllar 10 that of the 

whole serres, whereas uncooperatlve cases had more diagnoses among Ihe "Other 

psychoses' category (rn parllcular 'Affective psychoses' and 'Other nonorganlC 

psychoses') No clear pattern of diagnoses emerged for both untraced and uncooperative 

hospltal referents. The non-participants resided ail over the city wlth no evident 

cluster ln any area 

SUMMASY 

A very good partiCipation rate was achleved: 91.7% of the I.Vhole study population 

agreed to glve some Information and 88.6% of them completed the questionnaire. We 

could not locate 3 7% of the sample overall, and 4.5% were uncooperative; more cases 

were untraced (7 6%) and unr::ooperatlve (5.8%) compared to the referents. The cases 

who dld not partlclpate ln the study were younger than the average, whereas the referent 

subjects were elther very close to the average age or slightly older 
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J Table V-10 Average age of the non-particIpants 

Cases Hospital PopulatIon Overall 
referents referents 

Untraced 
Average age (years) 51.6 56.8 532 52.8 
S.D 8 7 7 5 7 6 83 
n 29 9 5 43 

U ncoope rat ives 
Average age (years) 51.0 53.4 54.9 52 9 
SD 64 95 6 5 72 
n 22 13 17 52 

J 
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The three study groups were simllar in highest level of education attained and in 

social class of their family when they were a child; however, the cases resembled more 

the population reterents ln place of birth and. fOf Canadian born citizen s, in mother 

tangue. At the tlme of the Interview, the proportion of deceased hospital referents was 

2.4 tlmes hlgher than that of deceased cases (27.3% vs. 11.5%), and there were 6 

tlmes more deaths among cases than among population referents. 

The same proportion of subJects ln the three groups he Id a part-lime job at some 

pOint and reported occupatlonal exposure ta lead and pesticides. The picture was not as 

clear for other occupalional characterislics. more cases had solvent exposure outside 

their main Job and stopped work for penods of 6 months and more for health reasons. 

They also worked a few year s less than the referents 

A higher proportion of cases were current smokers and more of them had been 

consummg 14 drinks of alcohol and more dunng the last 10 years, compared to the 

referents The hfetime alcohol intake had also been much larger among the cases than 

among any referent group Cases had experienced meningitis and convulsions in the same 

proportion as the hospital referents, but thelr rate of head injury (wlth 1055 of 

consclousness) and of stroke was slightly higher. 

The charactenstlcs of the interviews were slmllar in the three groups, except for a 

greater percentage of surrogate Interviews for cases and hospital referents, which made 

thelr interviews more comparable. Desplte the effort taken 10 hlde Ihe study status of 

the subJects. the interviewers correctly guessed the status of 68.0% of the cases, 

86.3% of the hospltal referents and 92 7% of the population referents. 

The cases' flllai diagnoses were dlVlded up as follows: 11.3% of 'Organic psycho tic 

conditions' (ICD-9 codes 290-294), 32.0% of 'Other psychoses' (ICD-9 codes 295-

298) and 56 7% of 'Neurollc dlsorders. personality dlsordars and other non-psychotic 

mental dlsorders' (IC D-9 codes 300-312). The hospital referents suffered from 

vanous dlsorders. 34.1 % of them withln the category of 'Dlseases of the circulatory 

system' (ICD-9 codes 390-459). The age matching was very close for the three 

groups, and so was the geographlcal match mg. 
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VI. Main results 

A- INTROPUCTION 

This chapter presents the results obtamed from palred comparisons between cases 

and their hospltal referents The methodological aspect of thls thesis - the companson 

of hospital élnd population referents - is presenled separately ln Chapter VII 

1) Exposure variables 

Three contmuous variables were computed accordmg to the three cut-off pomts used 

to assess the Intenslty of solvent exposure- the number of years exposed at low levels and 

higher (1/0 and above), of years exposed al moderale levels and hlgher (2/1 and 

above) , and of years exposed al hlgh levels (3/2 and above) These Ihreo conllnuous 

variables are thus nol exclusive, e 9 exposure 10 low levels and hlgher also mclude 

exposure 10 moderate levels and 10 hlgh levels Exposure was lurlher categortzed 

accordmg 10 Ihree duralions- any durallon, 10 years or more, and 25 years or more 

AI the starl of the study - and thus belore any analysls of the dala - solvenl 

exposure was consldered 10 be 'Important' al a moderate level or hlghcr, and lor 10 

years or more A moderate Ic;vel was defmed as a rallng 01 2/1 and above (seo Chapt or 

III Research protocol) After Inspecllon 01 Ihe rellabtllty sludles data (Chapter IV 

Reliablhty and vahdlty studles), 1 also chose to locus on exposure to hlgh levels becausc 

it became obvlous thal 1 t'lad a tendency 10 overesllrnate the tnlenslty of exposure 

compared to expert raters 

To address the second objective of the Sludy, three tndlces of wClghted exposure to 

solvents were computed For a glven Job, the ',.,elghted exposure al a moderate lev" or 

higher would be the percentage of the work week exposed al that level, limes Ihe number 

of years, the welghted exposures were then added up for each IIllenslly cul-off pOint -

low exposure and r:gher, moderate exposure and hlgher, and hlgh exposure The flfsl 

and the lasl years exposed to each of the three levels were uscd to explore the existence 

of critlcal latency periods 

Lastly, two exclUSive Indices of cumulallve exposure were comput cd 10 explore 

exposure-response relatlonshlps The three conllnUous exposure indices were flrst 

reorganlzed to produce rnulually exclusive indices, 1 e number of yr1ars eyposed at low 

levels, moderate levels and hlgh levels Il had been doclded thal Ihe Intenslty levels were 

to be relaled conceptually to threshold Iimil values 'Iüw' mtenslly al less than 30% of 

the TLV, 'moderate' at 30 to 50% of the TLV and 'hlgh' at above 50% of Ihr-! TLV The 

mld-poinls of these ranges were used as welghls - 0 15 for 'Iow' levels, 0.40 for 

'moderate' levels and 0.75 for 'hlgh' levels - to create Ihe Iwo cumulative indices' 
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cumulative years exposed or 'so/vent-years', and cumulative weighted exposure (taking 

mto account the percentage of the work week exposed). 

Severa/ vanables mlght be related to both the dlsease and the exposure under study: 

for example age, alcohol mlake, and exposures to lead and pesticide. Age at admiSSion IS a 

major possible confoundmg faclor and referents had been matched thus ln the study 

design. Il was categonzed ln decades for some analyses' 40 ta 49, 50 to 59 and 60 to 69 

years Two variables deplctlng alcohol Intake were computed weekly alcohol intake 

dunng the 10 years before the mtervlew and lifetlme consumption of alcohol. The 

weekly alcohol Intake r,as also been categorized as for the Canada Health Survey: less th an 

14 drinks, and 14 drinks and more per week Lead and pesticides are potential 

neurotoxlcants and reported exposure to any of them was checked for any dlfference 

between cases and referents 

Diagnostic category, wlthtn mental dlsorder, was of mterest because ot the lack of 

agreement, ln prevlous studles, on categories of dlsease carrytng nsk. Mental disorders 

were dlvlded accordlng ta the broad subdivIsions of the International Classification of 

Dlseases as psychotlc (ICD-9 codes 290-298) and non-psychotlc conditions (ICD-9 

codes 300-316) More reftned subdivIsions would have been informative, but the 

number of subJects ln each was tao small to be meanmgtul. 

2) Analytlcal sequence 

Matchmg was retamed ln ail analyses, except for the prevalence of sa/vent exposure 

dlscussed laler ln Ihls section Two approaches were used: 1) uSlng ail the avallable data, 

and Il) reslnctmg analyses to pairs where both members had completed the interview. 

ln each, the Ihree duratlon cut-off pOtnts were used. 

It was mentloned above that Iwo substantlal solvent exposure cul-off points would 

be conSldered- 'moderate levels and above' and 'hlgh levels' Each analysls used 

sequentlally both of these cut-off pOints, the results Will be presented flrst uSlng the a 

pnon declded substantla! level (moderate levels and above), and then using exposure at 

high levels. 

Odds ratios, together wlth thelr 90% confidence mtervals, were flrst calculated 

trom conttnqency tables Ttle cholce of a 90% C 1 allows Immediate IdentificatIOn of odds 

ratios slgnlflcantly ralsed at the conventlonal 005 level, accordtng to a one-slded test, a 

focus justlfled by the unilateral nature of the hypotheses of thls study, namely that 

psychlatrlc patients were more exposed than Iheir hospltal referents 

The second analytlcal step was to verity whether the nsk was modified by age at 

admission, and then to control for reported alcohol mtake, and exposure to lead and 
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pesticides. The cases were also stralified inlo Iwo large diagnostic categories psychotic 

(ICD-9 codes 290-298) and non-psychotlc (ICD-9 codes 300-316) 

Thirdly, condilional logistic regresslon was used to assess the effect of aleohol 

intake while controlhng for age al admission, total number of years worked, solvent 

exposure outslde the main jobs, and other possible confounders and eHect modlflers 

Lastly, crude exposure-response relatlonshlps were mvesligated usmg the 

exclusive indices of cumulallve solvent exposure 

3) Exposed Job categories 

As mentloned ln Chapter IV on rellabihty and validlty studles, ail the Job tilles 

described in both studles A and B were pooled, and IIsted along wlth the froquencles of the 

various intenslty ratlngs 1 attnbuted to them. The job categories rated as entalling 

solvent exposure at low levels and hlgher, for 50% and more of the d(>scrlbed Job tltles 

were, with thelr Canadlan claSSification code soldlers (6111), barbors and 

hairdressers (6143), toremen ln fabncatmg and assernblmg occupations, Motal 

products (8510). rooflng and waterproofmg (8787), locomotive operation (9131}. 

conductors and brakemen, Rallway (9133). labourors ln the prmtmg industry (9518) 

Only 5 Job categones were consldered to be exposed al moderato levels of sol .... ents 

and hlgher service station a/tendants (5145), textile bleachmg and dyelng occupations 

(8273), bonding and cementmg occupations, Rubber and plastic. products (8571). 

aircraft mechanlcs and repalrers (8582), and typesettmg and composmg OCCupéi,lons 

(9511). 

High e:rposure levels were consistently attrlh(j\ed for 4 Job catego\los motor 

vehlcle mechanlCs and repalrers (8581), palntmg and decoratmg occupations (8595), 

pamters and relalûd ':îU .. updtlons, construction mdustry (8785), and pnntmg press 

occupations (9512). 

4) Extent of exposure 

Flfty-four per cent of the cases and tlfty-seven per cent of the referents were ever 

exposed to any level of solvents, whereas 30% of cases and 34% of referenls were 

exposed (any duralion) ta moderate levels and higher Exposure to hlgh solve nt levels al 

sorne tlme dunng ttlelr work hlstory was attnbuted 10 17 3% of cases and 154% of 

referents 1 he proportion of subJecls exposed for more Ihan 10 years at hlgh !(:vels was 

6.8% for cases, and 8.0% for referents Detailed tables prescntmg prevalence of 

exposure can be found as Annex 13. 

Averages of thlrty to thlrty-three years elapsed slnce tlrst exposure, and cleven to 

seventeen years between last exposure and admission to hospllal, these figures were 

similar for cases and referents and for the three mtenslty cut-off points 
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SlighUy more referents were exposed to any level or to moderate levFlls and higher, 

whereas cases were more exposed when high levels were considered. 

B- DESCRIPTION OF THE PAIRS 

Differences between cases and their hospital referents were tested with paired

sample t tests for continuous variables, McNemar chi squares for dichotomous 

categorical variables [Fleiss 1981: 114], and Stuart·Maxwell chi squares for 

categoncal variables of more Ihan two levels [Fleiss 1981: 1201. 

Most soclodemographic variables were similar when a matched comparison was 

performed The average age al admiSSion, 54.1 years, was the 5ame for cases and their 

hospital refsrents. There were no dlfferences between cases and referents in mother 

tongue, educatlOnal level or SOCial class of the [amdy when the subjecl was ::1 child 

(Tables VI·1 a and 1 bL There were more Ihan twice as many Irnmlgranls amongst cases 

th an amongst referents (15.2% vs. 74%). 

The same proportion of cases and referents reported eonsuming 14 drinks of aleohol 

and more dunng Ihe lasl 10 years, but cases took much larger quanlities - bvth during 

Ihe lasl 10 years and for Iheir "1ellme (Tables VI·1a and 1b). 

Reported exposure 10 lead and pes:lcides at work, and solvenls outside main Jobs, 

was simllar for bolh groups (Table VI-2a). Cases worked less than referents and their 

work histones had more years of unemployment and of unknown working stalus (Table 

VI-2b) Amongsl the rellred subjects. cases stopped work at a younger age than 

referenls These vanables changed very margmally when the analysis was restricted 10 

pairs wllh complete inlprv\\:;> ""5 

There was no dlfference 10 frequency of head in jury (McNemar X2=0.08) or stroke 

(McNemar X2:0.04) prlor 10 hospltal admission between cases and hospital referents. 

C. BASIC ANALYSIS 

1) Exposure at moderate levels and higher 

a) UnadjuSled estima tes 

The contmgency tahles used to compute the odds ratios were set up with the 

SP SS/PC+ ™ system adapted for IBM-compatible micro computers. The EGAEP'" 

software was used to calcula le 90% confidence mtervals, according to Breslow and Day's 

methods [Breslow and Day 1980: 251-253J. 
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Table VI-1 a Matched comparison of sociodemographic characteristics: categorical 
variables 

Mglba[ lQOQua 
Freneh/English/Other 

ImmiQcaot tg Qaoada 
Yes/No 

~aliQoalla~el 
Primary & less/Seeondary & 
technieal/College & university 

!;2ra[]~ j~ uoils"· gfl[ ~eflls. 
and rnQœ ID Ine last :1 Q :iears 

Yes/No 

* Stuart-Maxwell X2 test 

*. MeNemar X2 test 

Number of 
pairs 

186 

243 

222 

234 

Chi 
square 

4.70· 

6.89·· 

0.83· 

0.61·· 

df 

2 

1 

2 

1 

p 
value 

0.05< p <o. Î 0 

0.005< p <0.01 

>0.10 

>0.10 

• * * 1 aleohol unit= 1 beer (12 ozs.)= 7 to à ozs. of eider= 4 ozs. of wine = 11/2 oz. 
of spirits 
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Table VI-1 b Matched comparison of sociodemographic characteristlcs: contlnuous 
variables 

cases Hospital Number t p. 
referents of pairs value value 

S!:Kiial cla&& 
Average Blishen scale 347.6 356.3 204 -0.70 0.485 

S.D. 118.9 1293 

&finage alcgbgl iotalse 
Weekly intake, last 10 years (units**) 20.9 13.5 215 2.55 0.011 

S.D. 35.0 24.5 

Lifetime intake (units) 27876.6 18186.3 182 2.50 0.013 
S.D. 419588 31040.3 

• Paired t test. two·tailed 
.. 1 alcohol unit= 1 beer (12 ozs.)= 7 to 8 ozs. of cider= 4 OZS. of wine= 1 1/2 oz. of 

spirits. 
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Table VI-2a Matched comparison of occupational characteristics: categorlcal 

variables 

Number of McNemar df p 
pairs Chi square value 

l.aad a15gQ5UU~ 
NolVes 243 0.07 1 >0.10 

pesticide axgo5ure 
NolVes 243 0.15 1 >0.10 

SableDl fl15gQSU[a Qulsida mai[] jgb 
NolVes 232 1.10 1 >0.10 
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Table VI-2b Matched comparison of occupation al characteristics: continuous 
variables 

cases Hospital Number t p. 
referents of pairs value value 

Total years worked (years) 31.6 34.8 314 -4.43 <0.001 
S.O. 12.3 10.2 

Total years not worked (years) 0.49 0.18 381 3.44 <0.001 
SO. 1.66 0.68 

Total years of unknown 
working status (years) 1.9 1.2 362 2.23 0.026 

S.O 5.0 3.0 

Average age stopped working (years) 53.8 55.8 129 -2.520.013 
S.O. 9.9 8.4 

• Paired t test, two-tailed 
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A. crude analysis of the data did not indicate any significantly elevated risk (Table 

VI-3). There was also no signifieant difference between cases and referents for 

continuous exposure variables: the average number of years exposed was 4.6 for cases 

and 5.7 for hospital referents (t .. -1.19, one-tailed p=0.118), and the average weighted 

exposures were 1.2 for cases and 1.4 for referents (t=-0.65, one-tailed p=0.259). 

b) Adjusted estimates 

The 90% confidence intervals presented below were calculated according to Johnson 

and Kotz's methods as reported in Sehlesselman [1982: 210], using the TRUE EPISTATTM 

software. 

1. Age at admission 

Age at admission was a matching criterion; it did not markedly modify the effect of 

solvent exposure on the risk of mental disorder (Table VI-4). The older age group (60 

to 69 years) had elevated non-significant risks for 10-year and 25-year exposures. 

There was again not much difference between risk estimates obtained from ail the 

subjects and those obtained when the analysis was restricted to complete interviews. 

The .averages of continuous exposure variables increased with age, which was to be 

expected, but no statistically significant differences were found between cases and their 

referents (Table VI-5). Hospital referents had slightly higher average weighted 

exposure, excepl for the older age group where the reverse was obtained. 

2. Possible confounders 

Amongst possible confounders, alcohol intake, and exposure to le ad and pesticides 

had been idenfified before the sfudy started. As information on these variables was 

available only trom completed questionnaires, analyses of potential confounders were 

restr!cted to complete interviews. A true stratified analysis of these variables would 

have entai/ed four strata: variable absent among both subjects of the pair, present with 

the case and absent with the referent, the reverse. and variable present among both 

subjects of the pair. This was cumbersome, and for some strata, the numbers were very 

5mall. The basic analyses were thus restricted to pairs which were homogeneous far the 

confaunder considered; this was a simple approach but unfortunately re5ulted in a 

considerable decrease in the sample size - by about half for alcahol intake, by 25% for 

lead exposure and by about ten percent for pesticide exposure. A better evaluation of 

these variables was made by mathematical modeling (see the next section). 
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Table VI-3 Unadjusted estimates of risk, moderale exposure levels and higher 

Solvent exposure 

Any duration 

10 years or more 

25 years or more 

Any duration 

10 years or more 

25 years or more 

Discordant pairs Q:H; 
case/referent ratio 

Ali case-referen' pairs (n =351) 

64177 0.83 

44/46 

23/28 

0.96 

0.82 

Complete interviews (n=244) 

45/53 0.85 

33/34 0.97 

17/24 0.71 

90% C.1. 

0.63-1.11 

0.69-1.38 

0.52-1.30 

0.61-1.18 

0.65-1.45 

0.42-1.19 

83 
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Table VI·4 Estimates of risk stratified according to age at admission, moderate 

1 exposure levels and higher 

Solvent exposure Ageat Discordant pairs CdS 90% C.1. 
admission case/referen t ratio 

Ali ~asa·œffmmt gaies 
Any duration 40-49 years 22/27 0.81 0.47·1.41 

50-59 years 22/24 0.92 0.52·1.62 

60-69 years 20/26 0.77 0.43-1.36 

10 years or more 40-49 years 12/15 0.80 0.36·1. 73 

50-59 years 1 7/17 1.00 0.51·1.96 

60-69 years 16/14 1.14 0.55·2.38 

25 years or more 40-49 years 1/4 0.25 0.00-2.67 

50-59 years 10/13 0.77 0.32·1.80 

60-69 years 1 2/11 1.09 0.47-2.56 

(,;;;'i]glata iolelYiaws 
Any duration 40-49 years 17/16 1.06 0.53-2.12 

50-59 years 14/18 0.78 0.38-1.57 

60-69 years 14/19 0.74 0.36-1.47 

10 years or more 40-49 years 9/11 0.82 0.32-2.05 

50-59 years 11/13 0.85 0.37-1.93 

60-69 years 13/10 1.30 0.56-3.10 

25 years or more 40-49 years 1 /3 0.33 0.00-4.48 

50-59 years 6/12 0.50 0.17-1.38 

60-69 years 10/9 1 .11 0.43-2.90 
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1 Table VI-5 Paired comparisons between continuous exposure variables, stratified 
by age at admission, moderate exposure levels and higher. Complete 
interviews 

Cases Hospital t p. 
referents value value 

~Q-~~ years (n= 78) 

Total years exposed 3.2 3.5 -0.26 0.397 
S.D. 6.2 7.6 

Weighted exposure 0.9 1.1 -0.41 0.343 
S.D. 2.1 3.0 

5Q-5~ years (n=84) 

Total years exposed 4.8 6.3 -1 .01 0.158 
S.D. 96 11.3 

Weighted exposure 1 .1 1.6 -0.99 0.163 
S.D. 2.9 3.5 

5Q-aS years (n=82) 

Total years exposed 5.7 7.1 -0.70 0.241 
S.D. 11 0 13.9 

Weighted exposure 1.6 1.5 0.20 0.422 
S.D. 3.6 3 1 

t Paired t test, one-tailed 
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Correction for aleohol intake was made by restrieting the analysis to pairs where 

both members drank less than 14 alcohol units per week, or drank 14 units and more 

per week during the last 10 years before the interview. 

The odds ratios were consistently higher, with wider confidence intervals, among 

pairs that had a similar aleohol intake (Table VI-6) eompared to the unadjusted odds 

ratios (Table VI-3). None of the risk estimates were significantly raised however. 

Correction for lead exposure consisted in restrieting the analysis to pairs where 

both subjects answered either 'yes' or 'no' to the question on lead exposure at work. The 

'corrected' odds ratios (Table VI-6) ehanged very marginally compared to the unadjusted 

on es (Table VI·3). 

Correction for pesticide exposUi e was made in the same way as for lead exposure. 

Thus, adjustment lowered ail the odds ratios; again, no risk estimate was significantly 

raised at the 90% level (Table VI-6). 

Adjustment for weekly alcohol intake and reported lead exposure did not change the 

averages of the continuous variables, and there was still no difference between cases and 

referents (Table VI-7). After adjustment for reported pesticide exposure, the 

continuous exposure variables changed only slightly, but sufficiently for the referents 

to be exposed significantly more years (Table VI-?). 

3. Diagnostic category 

The ICD-9 diagnostic categories were pooled into two broad groups: psychoses (ICD-

9 codes 290-299) and non-psychotic conditions (ICD-9 codes 300-316). There was 

no $ignificant increase in nsk (Table VI-8), although the estimates tended to be higher 

for non·psychotic diagnoses eornpared 10 the psychotie ones. The risk estimates 

computed from ail the available pairs were very similar to those calculated from 

complete interviews. 

There was no slgnlficant difference between cases and referents, when continuous 

variables were consldered separately for psychotic and non-psychotic diagnoses (Table 

VI-9), although referents tended to be somewhat more exposed than cases, and this, for 

both large diagnostic categories. 

2) Exposure at hlgh levels 

a) Unadjusted estimates 

A slightly elevated - but non signifieant - odds ratio was found for exposure at high 

levels of solvents for any duration (Table VI-1 0): no increase was discernible with the 

1 Q-year and 2S-year cut-off points. The pattern remained the same when ail pairs 

were included in the analysis and when it was restricted to complete interviews. 
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Table VI-7 Paired comparisons between continuous exposure variables, adjusted 
for possible confounders, moderate exposure levels and higher. 
Complete interviews 

• 

cases Hospital 
referents 

Adiu:Ued !g[ alcabal inta~a (n=130) 

Total Vears exposed 4.7 4.6 
S.O. 9.4 10.6 

Weighted exposure 1.2 1.1 
S.O 3.1 27 

Adiu51ed fa[ lead a2U;~5U[a (n=183) 

Total Vears exposed 4.2 4.9 
SO 9.1 10.4 

Weighted exposure 1.2 1.2 
SO 3.1 3.0 

Adiustad far pe5tjcide exposura (n=216) 

Total vears exposed 4.3 5.8 
S 0 8.7 11.4 

Weighted exposure 
SO 

Paired t test, one-tailed 

1.0 
2.6 

1.4 
3.2 

p* 
value value 

0.08 0.468 

0.42 0.338 

-0.62 0.268 

-0.15 0.440 

-1.65 0.050 

-1.33 0.092 
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Table VI-B Estimates of the risk of mental disorder wilh solvent exposure, 

stralified by large diagnostic group, moderate exposure levels and 
hlgher 

Solvent exposure duration Discordant pairs Qü; 
case/referent ratio 

Ali case-referen' pairs 

PSYCHOSES, ICO-9 codes 290-298 (n=149) 

Any duration 

10 years or more 

25 years or more 

21/38 

19/22 

10/14 

0.55 

0.86 

0.71 

NON-PSYCHOTIC CONDITIONS, ICD-9 codes 300-316 (n=202) 

Any duration 43/39 1.10 

10 years or more 26/24 1.08 

25 years or more 13/14 0.93 

Ql;HDgleta iotalYiaws 
PSYCHOSES, ICO-9 codes 290-298 (n=109) 

Any duration 17/27 0.63 

10 years or more 16/16 1.00 

25 years or more 9/11 0.82 

NON-PSYCHOTIC CONDITIONS, ICD-9 codes 300-316 (n=135) 

Any duralion 

la years or more 

25 years or more 

28/26 

1 7118 

8/13 

1.08 

0.94 

0.61 

90% C.1. 

0.35-0.88 

0.52-1 .45 

0.36-1.41 

0.76-1.61 

0.68-1.73 

0.49-1.75 

0.38-1.05 

0.56-1.79 

0.39-1.71 

0.69-1.69 

0.54-1.65 

0.29-1_29 
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Table VI-9 Paired comparisons between continuous exposure variables, stratified 
by large diagnostic group, moderate exposure levels and higher. 
Complete interviews 

Cases Hospital t p. 
referents value value 

PSYCHOSES, ICD-9 codes 290-298 (n=109) 

Total years exposed 4.6 5.5 -0.65 0.259 
S.O. 9.6 10.9 

Weighted exposure 1.0 1.3 -0.83 0.205 
S.O. 2.3 3.2 

NON-PSYCHOTIC CONDITIONS, ICO-9 codes 300-316 (n=135) 

Total years exposed 4.6 5.8 -1.02 0.156 
S.O 8.9 11.7 

Welghted exposure 1.3 1.4 -0.17 0.433 
SO 3.4 3.2 

• Paired t test, one-tailed 
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Table VI-l0 Unadjusted estimates of risk, high exposure levels 

1 Solvent exposure Discordant pairs QtB 90% C.I. 
ease/referent ratio 

Ali ~a5e·[afe[eDI gaini (n-359) 

Any duration 48/39 1.21 0.84-1.74 

1 0 years or more 21/24 0.88 0.53-1.43 

25 years or more 8/9 0.89 0.40-1.98 

Qgmglele ioleOlÎerr:S gClll (n=244) 

Any duration 35/25 1.40 0.91-2.15 

1 0 years or more 15/17 0.88 0.49-1.58 

25 years or more 6/6 1.0 0.39 - 2.59 

1 
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There was also no differenee between cases and referents when continuous exposure 

variables were considered: the average number of years exposed was 2.2 for cases and 

2.1 for hospital referents (t=0.22, one-tailed p=O.414), and the average weighted 

exposures were 0.74 for cases and 0.66 for referents (t=0.35, one-tailed p=O.364). 

b) Adjusted estimates 

1 . Age at admission 

Age at admission again modified the relationship between solvent exposure and the 

risk of mental disorder (Table VI-11). The older age group (60 to 69 years) 

consistently presented higher - but non significant - risks than the two younger groups. 

There was again litt/e differenee between risk estimates obtained from ail the 

subjeets and 1hose obtained when the analysis was restricted to complete interviews. 

The averages of continuous exposure variables increased with age. which was to be 

expected, but no statistically signifieant differences were found between cases and their 

referents (Table VI-12). Hospital referents had slightly higher average exposure when 

bo1h cut-off points - moderate levels and higher, and high levels - were considered, 

except for the older age group where the reverse was obtained. 

2. Possible confounders 

The odds ratios were eonsistently higher, with wider 90% confidence intervals, 

among pairs that had a similar weekly alcohol intake (Table VI-13) compared to the 

unadjusted odds ratios (Table VI-10). None of the risk estimates were significant 

however. The main difference observed at high levels of exposure (compared to 

moderate levels and higher) was that the risks were ail more than 1.00. 

The odds ratios corrected for reported lead exposure (Table VI-13) changed very 

marginally compared to the unadjusted ones (Table VI-10). Adjustment for reported 

pesticide exposure lowered ail the odds ratios; again, no risk estimate was signifieant at 

the 90% level. 

The continuous exposure variables changed only slightly after correction for alcohol 

intake, and reported lead and pesticide exposures (Table VI-14); only weighted exposure 

affer adjustment for alcahol intake was close to being significantly higher for cases. 

3. Diagnostic category 

Stralifying the analysis according ta diagnostic category showed a signifieant 

increase in nsk for any duration of exposure among non-psychotie diagnoses (Table VI-

15); this Increase was consistent but not signifieant at the 10-year and 2S-year eut

off points. The trend remained unchanged when ail case/referent pairs were used in the 

analysis and when only complete interviews were retained. 
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Table VI-11 Estimates of risk stratified according to age at admission, high expoc;ure 

1 
levels 

Solvent exposure Age at Discordant pairs QtS 90% C.1. 
admission case/referent ratio 

Ali c:asa-œfaumt Ilal[s 

Any duration 40-49 years 12/15 0.80 0.36-1.73 

50-59 years 20/16 1.25 0.65- 2 .42 

60-69 years 16/8 2.00 0.84-5.00 

10 years or more 40-49 years 4/8 0.50 0.12-1.81 

50-59 years 8/10 0.80 0.29-2.13 

60-69 years 9/6 1.50 0.50-4.79 

25 years or more 40-49 years 0/3 0.00 0.00- 2.94 

50-59 years 4/5 0.80 0.16-3.59 

60-69 years 4/1 4.00 0.37 _00 

QQIDIllalfl iDti;;~ 

Any duration 40-49 years 9/8 1.12 0.41-3.15 

50-59 years 1 4/1 1 1.27 0.57-2.90 

60-69 years 12/6 2.00 0.72-6.03 

la years or more 40-49 years 2/5 0.40 0.03-2.45 

50-59 years 5/7 0.71 0.19-2.50 

60-69 years 8/5 1.60 0.48-5 83 

25 years or more 40-49 years 0/2 0.00 0.00-7.27 

50-59 years 2/3 0.67 0.05-6.01 

60-69 years 4/1 4.00 0.37 _00 
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t Table VI-12 Paired comparisons between continuous exposure variables, stratified 
by age at admission, high exposure levels. Complete interviews 

Cases Hospital t p* 
referents value value 

~c-~a years (n= 78) 

Total years exposed 1.3 1.7 -0.58 0.283 
S.D. 3.6 5.9 

Weighted exposure 0.5 0.6 -0.26 0.396 
S.D. 1.8 2.4 

sc-sa yeaes (n=84) 

Total years exposed 2.1 2.4 -0.33 0.370 
SD. 6.6 7.2 

Weighted exposure 0.8 0.8 -0.02 0.494 
S.D. 2.7 2.7 

5C-flS vears (n=82) 

Total years exposed 3.1 2.0 1.00 0.161 
S.D. 8.0 6.5 

Weighted exposure 0.9 0.6 0.82 0.208 
S.D 2.7 2.1 

• Paired t test, one-tailed 
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Table VI-13 Estimates of risk adjusted for possible confounders, hlgh exposure 
levels. Complete interviews 

Solvent exposure duration 

Any duration 

10 years or more 
~ 

25 years or more 

Any duration 

10 years or more 

25 years or more 

Discordant pairs Ott 
case/referent ratio 

AdiLislat1 fs:u alcabal jDlahe (n-130) 

18/8 2.25 

9/6 1.50 

4/3 1.33 

AdiListet1 for laad expasure (n=183) 

28/19 1.47 

12/14 

5/6 

0.86 

0.83 

Adjuslat1 for pesticide exposure (n=216) 

Any duration 

10 years or more 

25 years or more 

28/23 

10/1 7 

316 

1.22 

0.59 

0.50 

90% C.1. 

0.97-5.53 

0.50-4.79 

0.23-9.04 

0.84-2.63 

0.39-1.89 

0.21-3.13 

0.71-2.09 

0.26-1.30 

0.08-2.29 
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Table VI-14 Paired comparisons between continuous exposure variables, adjusted 
for possible confounders, high exposure levels. Complete interviews 

cases Hospital 
referents 

Adjusted for alcobol jotake (n=130) 

Total years exposed 2.5 1.8 
S.D. 70 6.4 

Weighted exposure 
S.D. 

0.9 
2.9 

0.5 
1.9 

Adjusted for lead exposure (n=183) 

Total years exposed 
SO. 

Weighted exposure 
S.O 

2.3 
'l.6 

0.8 
2.7 

2.3 
7.2 

0.8 
2.7 

Adjusted for pestjcjde exposure (n=216) 

Total years exposed 1.8 2.2 
S.O. 5.4 6.9 

Weighted exposure 
S.O 

.. Paired t test, one-tai/ed 

0.6 
2.0 

0.7 
2.5 

t 
value 

0.92 

1.45 

-0.04 

0.08 

-0.79 

-0.70 

p* 
value 

0.180 

0.075 

0.484 

0.468 

0.215 

0.241 

96 



1 

1 

Table VI·15 Estimates of the risk of mental disorder with solvent exposure, 
stratified by large diagnostic group, high exposure levels 

Solvent exposure duration Discordant pairs Ott 
case/referent ratio 

Ali case-referent pairs 

PSYCHOSES, ICO-9 codes 290-298 (n=154) 

Any duration 

10 years or more 

25 years or more 

21/27 

9/16 

2/7 

0.77 

0.56 

0.29 

NON-PSYCHOTIC CONDITIONS. ICO-9 codes 300-316 (n=205) 

Any duration 26/12 2.17 

10 years or more 12/8 1.50 

25 years or more 6/2 3.00 

QQmplele ioleDliews 

PSYCHOSES, ICO-9 codes 290-298 (n=109) 

Any duration 18/18 1.00 

10 years or more 8/12 0.67 

25 years or more 2/6 0.33 

NON-PSYCHOTIC CONDITIONS, ICO-9 codes 300-316 (n=135) 

Any duration 1 7/7 2.43 

10 years or more 7/5 1.40 

25 years or more 4/0 00 

• NIA: non available 

90% C.I. 

0.47-1.25 

0.28-1.12 

0.08-1.07 

1.22-3.85 

0.71-3.18 

0.78-11.49 

0.58-1.73 

0.31-1.41 

0.09-1.28 

1.16-5.08 

0.53-3.67 

NIA * 
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There was no difference between cases and referents, when continuous variables 

were considered separately for psychotie and non-psychotic diagnoses (Table VI-16). 

However, cases were twice as exposed as referents among non-psychotic conditions, 

whereas referents were slightly more exposed than cases among psychotic conditions. 

D- MATHEMATICAL MOPELING 

An eHicient way to control for many extraneous variables is by use of multivariable 

regresslon analysis [Kleinbaum et al. 1982: 315]. The linear logistic regression model 

is appropriate when the dependent variable (the dlsease outcome) is dichotomous and the 

independent variables contain both continuous and categorieal variables [Hanley 1983). 

Il is computationally simpler th an the probit model and many programs have been 

developed for the purpose. 

The loglstic model takes the following form (Sehlesselman 1982: 228): 

Px = p(d = 1 1 x) 
= 1/{1 + exp [- (~o + P1X1 + ... + PpXp)]} 

where Px = probabllity of disease corrected for the variables x 
d = presence (d=1) or absence (d=O) of disease 

p's= logistic parameters representing the effect of the x's - adjusted for the 
effects of the other variables in the equation - on the probability of 
disease. 

The risk estimate is derived directly trom this equation through the following 

reJalionshlp [Schlesselman 1982: 237): 

where x· = variables x tram one individual 
x = variables x from another individual 

'1' (X·: X) = odds ratio for x· versus X 

The analyses were performed with the conditionaJ logistic regression option of the 
EGRE'fTM software. 
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Table VI-16 Paired comparisons between continuous exposure variables, stratified 
by large diagnostic group, high exposure levels. Complete interviews 

Cac;es Hospital t p. 
referents value value 

PSYCHOSES, ICD-9 codes 290-298 (n=109) 

Total years exposed 2.0 2.8 - 0.81 0.209 
SO. 6.1 8.0 

Weighted exposure 0.63 0.86 -0.70 0.242 
S.O. 1.83 2.83 

NON-PSYCHOTIC CONDITIONS, ICD-9 codes 300-316 (n=135) 

Total years exposed 2.3 1.4 1.38 0.085 
s.o. 67 5.0 

Weighted exposure 0.82 0.50 1.18 0.119 
S.O 2.83 1.96 

• Paired t test, one-tailed 
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As there was little difference between crude risk estimates obtained trom ail the 

available data and those restricted to complete interviews, this analysis was limited to 

complete interviews, with information on possible confounders. To ease the readability 

of the different logistic regression models discussed in this section and the next one, 

Table VI-17 presents the short names of the variables used and their meaning. 

Full models containing ail the terms of interest as potential confounders or effect 

modifiers were fitted first at modera~e exposure levels and higher for any duration 

(Tables VI-18 to VI-20); these full models were corrected for age at admission and for 

numbers of years worked even though their coefficients are not presented in the tables. 

These models were fitted on complete interviews, tirst with ail diagnoses, and then 

restricted to pairs where the case had a final diagnosis ot i) a psychotic condition (ICD-

9 codes 290-299), and Il) a non-psychotic condition (ICD-9 codes 300-316). 

After correction for possible confounders, the odds ratio, 0.90 (Table VI-18), was 

higher than the unadjusted odds ratio, 0.85 (Table VI-3), when a" diagnoses were 

pooled. When the analysis was stratified by main diagnostic category, the odds ratios, 

0.49 and 1.38 (Tables VI-19 and VI-20), were somewhat difterent from the unadjusted 

odds ratios, 0.63 and 1.08 (Table VI-8, complete interviews). This suggests that 

adjustment for the variables tncluded in the full model widened the difference between 

the odds ratios found for psychotie diagnoses compared to non-psychotic ones. Apart 

trom immigrant status, which was significantly associated with mental disorder for ail 

diagnoses, lead exposure was related ta a higher risk of psycho tic diagnoses (Table VI-

19). No Interaction term was signifieant when added to the model, so none was included. 

Tables VI-21 to VI-23 present the same models, but with an exposure eut-off point 

of high levels; these full models were also corrected for age at admission and for 

numbers of years worked. The odds ratios for any duration of exposure at high levels, 

1.46, 0.82 and 2.41, were similar to the unadjusted odds ratios, 1.40, 1.00 and 2.43 

(Tables VI-4 and VI-1S, complete interviews). Again, correction for possible 

confounders enlarged the difference between psychotic and non-psychotic diagnoses. No 

interaction term was significant. 

The common picture at the two intensity cut-off points is Ihat when diagnoses were 

divided into psychotic and non-psychotic categories, solvent exposure appeared la be a 

risk factor only among the latter category. Two variables maintained Ihe same level of 

risk regardless of the solvent exposure variable used: being an immigrant was 

eonsistently related to the risk of psychiatrie disease, and weekly alcohol intake did not 

appear to change that risk. 
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Table VI-17 Description of the variables used in mathematical modeling 

Variable name Description 

Exposure yariables 

EXP2 Exposure at moderate levels and higher, any duration (No-O/Yes-l) 

EXP3 

ClMVRS 

CLM'M3T 

Exposure at high levels, any duration (No=O/Yes=l) 

[Years exposed at low levels x 0.15J + [years exposed at moderate 
levels x 0.40] + [years exposed at high levels x 0.75] (Years) 

[weighted exposure at low levels x 0.15] ... [welghted exposure at 
moderate levels x 0.40] + [weighted exposure at high levels x 0.75] 

Possible oonfounders and other yanables 

lEAD 

PEST 

EX1S1V 

IMMIGR 

WKLOALC 

Repor1ed exposure to le ad at work (No=0IYes=1) 

Reported exposure to pesticides at work (No=O/Yes=l) 

Reported exposure to solvents outside ma,n jobs (No=O/Yes=l) 

Immigrant status (No=O/Yes=l) 

Weekly alcohol intake during the last 10 years 
(None=01<14 unlts*=1/14 units+=2) 

• 1 aloohol unit= 1 beer (12 ozs.)= 7 to 8 ozs. of eider", 4 ozs. of wine= 1 1/2 oz. of 
spirits 
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Table VI-18 Adjusted odds ratios for exposure at moderate levels of solvents and 
higher, complete interviews, adjusted for age al admission and number 
of years worked. Ali diagnoses (n-227) 

Variables in the model Coefficient p value 
(Standard error) 

EXP2 -0.1079 0.638 
(0.229) 

LEAD 0.0434 0.880 
(0.287) 

PEST -0.0966 0.815 
(0.413) 

EXTOOLV -0.2142 0.303 
(0 225) 

IMMIGR 1.086 0.002 
(0.350) 

WKLOALC=<14 drinks/week 0.2438 0.344 
(0258) 

WKLOALC=14 drinks+/week 0.1862 0.424 
(0 233) 

Devlance=294.19 

Odds ratio 
(90% C.\.) 

0.90 
(0.61-1.31 ) 

1.04 
(0.65-1.67) 

0.91 
(0.46-1.79) 

0.81 
(0.57-1.14) 

2.96 
(1.67-5.27) 

1.28 
(083-1.95) 

1.20 
(0.82-1.77) 

likelihood ratio statistic on 10 df=20.50 (p=O.025) 
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Table VI·19 Adjusted odds ratios for exposure at moderate levels of solvents and 
highar, complete interviews, adjusted for age at admission and number 
of yaars worked. Psychotic diagnoses (n-100) 

Variables in the model Coefficient 
(Standard errer) 

EXP2 -0.7205 
(0.383) 

l.EAD 0.9492 
(0522) 

PEST -0 6197 
(0.672) 

EXTS:l.V -0.0030 
(0320) 

IMMIGR 1.358 
(0.556) 

WKLOALC=<14 drinks/week 0.3508 
(0 445) 

WKLOALC=14 drinks+/week -0.4493 
(0 379) 

p value 

0.060 

0.069 

0.357 

0.993 

0.015 

0.431 

0.236 

Oeviance=112 96 

Odds ratio 
(90% C.I.) 

0.49 
(0 30-0 91) 

2.58 
(1 09-6.09) 

0.54 
(0.18-1.63) 

1.00 
(0 59-1.69) 

3.89 
(156-971) 

1.42 
(0 68-2 95) 

0.64 
(034-1 19) 

Likelihood ratio slalistic en 10 df=25.67 (p=O 004) 
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Table VI-20 Adjusted odds ratios for exposure at moderate levels of solvents and 
higher, complete interviews, adjusted for age at admission and number 
of years worked. Non-psychotic diagnoses (n-127) 

Variables in the model Coefficient p value 
(Standard error) 

EXP2 0.3237 0.308 
(0.318) 

LEAD -0.4637 0.249 
(0.402) 

PEST 0.2285 0.709 
(0.611) 

EXTg)lV -0.4811 0.118 
(0.308) 

IMMIGR 1.077 0.035 
(0.511 ) 

WKLOALC::<14 drinks/week 0.2231 0.532 
(0 357) 

WKLOALC=14 drinks+/week 0.5303 0.111 
(0.333) 

Deviance: 162.77 

Odds ratio 
(90% C.\.) 

1.38 
(0.82-2.33) 

0.63 
(0.32-1.22) 

1.26 
(0.46-3.43) 

0.62 
(0.37-1.03) 

2.94 
(1.27-6.80) 

1.25 
(0.69-2.25) 

1.70 
(0.98-2.94 ) 

Likelihood ratio statistic on 10 df=13.29 (p=0.208) 
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Table VI-21 Adjusted odds ratios for exposure al high levels, complete interviews, 
adjusted for age at admission and number of years worked. Ali diagnoses 
(n-227) 

Variables in the model Coefficient p value 
(Standard error) 

EXP3 0.3822 0.186 
(0.289) 

lEAD 0.0003 0.999 
(0.286) 

PEST -0.1573 0.706 
(0.417) 

EXT9JLV -0.2414 0.243 
(0.207) 

IMMIGR 1.062 0.002 
(0.348) 

WKLOALC=<14 drinks/week 0.2584 0.317 
(0.258) 

WKLOALC= 14 drinks+/week 0.1950 0.402 
(0.233) 

Deviance=292.63 

Odds ratio 
(90% C.L) 

1.46 
(0.91-2.36) 

1.00 
(0.62-1.60) 

0.85 
(0.43-1.70) 

0.78 
(0.56-1 10) 

2.89 
(1.63-5 13) 

1.29 
(085-1 98) 

1.21 
(083-1.78) 

Likelihood ratio statistic on 10 df=22.06 (p=O.015) 
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Table VI-22 Adjusted odds ratios for exposure at hlgh levels, complete interviews, 
adjusted for age at admission and number of years wof1{ed. Psychotic 
diagnoses (n=100) 

Varlablt'ls in the model Coefficient p value 
(Standard error) 

EXP3 ·0.1987 0.616 
(0.397) 

0.8746 0.084 
(0.506) 

PEST ·0.7336 0.267 
(0.661 ) 

EXT'OOLV ·0.0915 0.767 
(0.309) 

IMMIGR 1.324 0.015 
(0.546) 

WKLOAlC:<14 drinks/week 0.3798 0.384 
(0.436) 

W~<LOAlC=14 drinkst/week ·0.3620 0.329 
(0.370) 

Deviance= 116.47 

Odds ratio 
(90% C.I.) 

0.82 
(0.43·1.57) 

2.40 
(1.04-5.52) 

0.48 
(0.16·1.42) 

0.91 
(0.55·1.52) 

3.76 
(1.53·9.23) 

1.46 
(0.71-3.00) 

0.70 
(0.38·1.28) 

Likelihood ratio statistic on 10 df=22.16 (p=0.014) 
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Table VI·23 AdJusted odds ratios for exposure at hlgh levels, complete Interviews. 
adJusted for age at admission and number of years worked. Non· 
psychotic diagnoses (n-127) 

Variables in the model Coefficient 
(Standard error) 

EXP3 0.8806 
(0.477) 

LEAD ·0.3935 
(0.396) 

PEST 0.0505 
(0.628) 

EXTSl..V ·0.4557 
(0.306) 

IMMIGR 1.061 
(0.512) 

WKLOALC=<14 drinks/week 0.1928 
(0.361 ) 

WKLOALC=14 drinks+/week 0.4852 
(0336) 

p value 

0.065 

0.321 

0.936 

0.137 

0.038 

0.594 

0.148 

Dev iance= 1 60.12 

Odds ratio 
(90% C.L) 

2.41 
(1 10·5.29) 

0.67 
(0.35·1.29) 

1.05 
(0.37·2.95) 

0.63 
(0 38·1 05) 

2.89 
(1.24-6.70) 

1.21 
(0.67-2.20) 

1.62 
(0.93-2 82) 

Likellhood ratio statistic on 10 df=15.94 (p=0.101) 
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E- EXPOSUBE-BESPONSE TREND 

Two cumulative exposure indices were used to explore the relationship of exposure 

to response: i) solvent-years (sum of: years exposed at low levels times 0.15, years 

exposed at moderate levels times 0.40, and years &xposed at high levels times 0.75), and 

ii) weighted solvent-years (sum of years multiplied by the percentage of the work week 

exposed at low levels limes (l.,5, at moderate levels times 0.40 and at high levels times 

0.75). This analysis was unmatched. 

Solvent·years were stratified so that each stratum would contain more th an ten 

subjects. There was no increased exposure among cases compared to hospital referents 

when total years exposed were considered (Table VI-24). 

As the units of weighted cumulative exposure (years multiplied by the percentage of 

work week exposed) are less amenable to stratification, cases and referents were 

compared with an independent-sample t test. The differenee was not signifieant: 2.197 

for cases and 1.944 for hospital referents (t=0.37, one-tailed p=0.354). 

Each cumulative index of exposure was then inserted in the 'final' logistic 

regression model described in the previous section of this chapter. Neither cumulative 

years of exposure (in 5 categories), nor weighted cumulative exposure (CUMWGT) were 

signifieantly related to an increased risk. 

As for the exposure variables used in the preceding section, immigrant status was 

always a ~igniticant predictor of mental disorder. An alcohol intake of 14 drinks and 

more, in the last 10 years, appeared ta be a significant predictor of non-psychotic 

mental disorder. 

Although non-signifieant, there was a trend, among non-psychotic conditions, for an 

increased risk with increased cumulative years of exposure, at least for the three first 

strata, 1-4 years, 5-9 years and 10-19 years. In fact, the 5 to 9 years stratum 

always presented the highest risk estimate amongst the exposure strata: for ail 

diagnoses, 1.79 (90% C.I.=O.96-3.32); for psychotic diagnoses, 0.96 (90% 

C.I.=0.35-2.59); for non-psychotic diagnoses, 2.27 (90% C.I.=0.93-5.52). 

F- SUMMABY 

Thirty-two per cent of subjects (cases plus referents) were exposed to moderate 

solvent levels and higher at sorne point during their work history; when the cut-off 

point for exposure was increased to high levels. 16% of the subjects were so exposed. 
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Table VI-24 Unadjusted risk estimates according to cumulative solvent exposure. 
Unmatched analysis 

Solvent-years Cases Hospital 
referents 

0 199 197 

1 - 4 75 94 

5-9 38 30 

10 -1 9 28 33 

20 + 9 1 4 

Unknown duration 16 9 

Unknown exposure 16 4 

Total 381 381 

Crude global O.R.·*=0.91 (90% C.I.=0.71-1.18) 

Trend "1..2= 0.695 

Heterogeneity "I}: 4 .083 

Linearity X 2= 3.388 

• Reference level 

p=O.404 

p=0.395 

p=O.336 

Mante 1- Haenszel 90% C.1. 
Odds ratio 

* 

0.79 0.57-1.09 

1 .25 0.79-2.00 

0.84 0.51-1.37 

0.64 0.28-1.42 

* • 'Unknown duration' exposure was included for the computation of the crude global 
odds ratio. 
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The ease-referent pairs were similar on many sociodemographic and occupational 

variables: mother tongue, education al level, social class of the family during their 

childhood, reported lead and pesticide exposure at work, reported solvent exposure 

outside work, and proportion who took 14 drinks of alcohol and more during the ten 

years preceding the interview. 

The cases had a higher proportion of immigrants, they drank more alcohol both 

during the last ten years and du ring their life time, they worked fewer years and stopped 

work at an earlier age th an their referents. 

A simple analysis, based on contingency tables, did not show any significantly 

increased risk, although odds ratios were higher with high intensity levels. 

Aisks increased with age at admission, at the high exposure levels (complete 

interviews); although the risks were non signifieant, the trend was the same at the three 

duration cut-off points: any duration, 10 years or more and 25 years or more. 

After adjustment for alcchol intake, increased odds ratios were found at high levels. 

This pattern was not found at moderate exposure levels, perhaps because of the removal 

of half of the pairs because of discordance on weekly alcohol intake. Neither adjustment 

for lead or pesticide exposure changed the risk estimates. 

Separation of the pairs into 2 diagnostic categories. psychotic conditions (ICD-9 

codes 290-299) and non·psychotic conditions (ICO-9 codes 300-316), revealed 

systematically higher risks among the non·psychotic diagnoses compared to the 

psychotic ones. There was a statistically significant increased risk (O.R.=2.41, 90% 

C.I.=1.10-5.29) when the 'high' eut-off point was used, among non-psychotic 

conditions, for any duration of exposure. Lead exposure was associated with an increased 

risk of psychotic disorder at both intensity eut-off points. 

Paired t tests between continuous exposure variables - total years exposed and 

weighted exposure - did not show statistieally signifieant differenees for any of the 

analyses mentioned above, and this, for any exposure intensity or duration cut-off point. 

Condition a' logistic regression analyses revealed the same findings: immigrant 

status was the only variable eonsistently assoeiated with an inereased risk of mental 

illness, whatever the exposure variable present in the model; wh en ail pertinent 

variables were rncorporated in the model, the risk was higher when the 'high' eut-off 

point was used compared to the 'moderate and higher'; risk estimates were higher among 

non-psychotie diagnoses compared to psyehotie. 

A simple analysis did not show any statistically signifieant exposure-response 

trend: however, there was an increased risk for the 5 to 9 year stratum. When 

cumulative years of exposure (CUMYRS) were incorporated into a logistic model, the 5 
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to 9 years stratum always showed the higher odds ratio over the other strata. There was 

again a tendency for the risk estimates to be higher among the non-psychotic diagnoses 

compared to the psychotic ones. There was no difference in cumulative welghted 

exposure (CUMWGT) between cases and referents. 
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VII. Comparison of hospital and population referents 

A methodological question addressed in this thesis was whether a neighborhood 

referent group would have given different results from the hospital referent group 

selected. Chapter V, Description of the study population, described each of the three 

groups of subjects based on information obtained from the questionnaires. After 

reviewing the literature and the part of the protocol dealing with population referents, 

this chapter will focus on differences and similarities between the two referent groups. 

The impact of the selection of the referent group will then be discussed. 

A- BEYIEW Of L1TEBATUBE 

following selection of cases, selection of appropriate referents is of the utmost 

importance in case-referent studies. The ideal referent group has been defined as one 

which is " ... exactly the same as the study group in ail respects except for the 

characteristics which are to be studied" [Abram son 1984: 58]. The most important, 

logically, is that the referent group should he representative of the population from 

which the cases derived. This implies a representativeness at the levels of i) the 

opportunity for exposure ta the risk factor(s) (e.g. to be living or travelling to an area 

where the exposure can occur), ii) the susceptibility ta develop the disease under study 

(e.g. to still have the organ in which the disease can develop), and iii) the similarity of 

the methods and quality of subject selection and of data collection [Cole 1979; McDonald 

1981: 393; Schlesselman 1982: 76; Miettinen 1985a; Knoltnerus 1987; Schlesselman 

and Stadel 1987]. However greater comparability and overmatching might be difficult 

to differentiate and need careful thought applied to each study situation. 

1) Characteristics of Iwo types of referents 

a) Hospital referents 

Hospital controls are " ... readily available, have time to spare and are cooperative" 

[Cole 1979); this probably applies ta subjects interviewed while still in hospital. They 

mostly have the sa me willingness to collaborate as the cases - thus lessening the recall 

bias that is typical of patients interviewed over and over on possible exposures, 

especially in univerSity hospitals - and they were also submitted to the same selection 

factors that brought them to the same hospital(s) as the cases [Cole 1979; Mausner and 

Kramer 1985: 160]. 

A possible drawback to using hospital referents is the possibility that the 

condition(s) for which they were treated have sorne links with the risk factor(s) under 

study. Selecting hospital referents trom a wide array of diagnoses has been advocated as 
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a method of diluting that potential link [Cornfield and Haenszel 1960; Axelson 1979; 

Cole 1979; Schlesselman 1982: 78; Mausner and Kramer 1985: 161). 

It remains necessary nevertheless to carefully examine the underlying assumplions 

that i) these referents constitute an 'unbiased estimate' of the prevalence of the risk 

factor(s) under study among the entire population of interest not suffering trom Ihe 

disease [Cornfield and Haenszel 1960), and that Hl these subjects are representative of 

the 'universe' of patients who would attend the same hospital(s} if Ihey become sick 

[Tuyns et al. 1977]. Unfortunately, il is usually difficult 10 define Ihe population from 

which the cases arose IBreslow 1982: 35], and it is quile likely Ihat hospilal admission 

and selection criteria vary wilh types of disorders [Tuyns et al. 1977]. 

b) Population referents 

Population referenls are generally thought to be an ideal choice when cases are 

selected from a population-based source; they are healthy and can represent quite weil 

the people living in the area, which increases the generalizability of the results of the 

study [Cole 1979; Monson 1980: 145; Mausner and Kramer 1985: 160]. Of course, 

choosing referents from Ihe general population avoids the selective factors of illness and 

attendance for medical care [Abramson 1984: 58). Several authors al 50 argue that 

population referents give a more accu rate picture of exposure in the population from 

which the cases arose - if that population can be defined properly [Sartwell 1974; 

Tuyns et al. 1977; Ibrahim and Spitzer 1979; Lilienfeld and Lilienfeld 1980: 207; 

Shuster and Cook 1983; Stavraky and Clarke 1983; Abramson 1984: 59; Miller 

1984]. 

Disadvantages have also 10 be recognized: there has to be a list from which to 

randomly select the referents; and, most importantly, population referents have been 

reported to be less cooperative, thus theoretically producing responses of poorer qualily 

[Cole 1979; Breslow 1982: 34; Mausner and Kramer 1985: 160]. If neighborhood 

referents are selected, there is the possibility of overmatching, especially if the study 15 

made in a rural area where homogeneous socioeconomlc surroundings can be expected 

[Breslow and Day 1980: 28]. But th en overmatching threatens any matching 10 a 

certain extenl, and the ideal solution might very weil be nol 10 match but 10 adjusl for 

confounding or modifying variables during analysis, that is if a much larger number of 

referents is available. 

2) Selecting the appropriate referent group 

This issue can be addressed alon9 two theoretical trends: viewing referent selection 

as a design issue characteristic of the case-refCienl study, with the randomized clinical 

trial as the scientific example of excellence towards which 10 aim [Feinslein 1985a), 
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and viewing referent selection on its own merits as an independent scientific endeavour, 

and an " ... approach to harvesting the information in the study base ... " [Miettinen 

1985a; Miettinen 1985b: 231. 

The randomized clinical trial example requires selection of the study groups 

according to scientific requirements on qualification for admission into the study, 

unbiased 'allocation of maneuvers' - in our case, solvent exposure and non-exposure -

and unbiased detection of Qutcomes [Feinstein 1985a]. This means that i) exclusion 

criteria that would have been valid in the context of a randomized clinical trial have to 

be defined, then ii) biases that could be related to the exposure opportunity ('allocation 

of maneuvers') have 10 be identified and avoided, and finally iii) a source of cases that 

would have included the referents if they had developed the disease under study (unbiased 

deteclion of the outcomes) has 10 be selected [Feinstein 1985a; Feinstein 1985b: 539-

543J. 

Miettinen considers that the critical operation before selecting a referent group is 

to adequately define a posteriori the population from which the cases arose ('base 

population'), and then to sam pie il properly [Miettinen 1985a]. Theoretically, the base 

for a case-referent study would be the set of individuals who, if they had developed the 

disease of interest, would be cases in the study: people admitted to the same facilities, for 

conditions that are 'interchangeable' with the studied disease as a reason for being 

adrnitted to a medical care facility, and which are not related to the exposure(s) of 

interest [Mlettinen 1985a]. Comparable accuracy of information could be insured by 

selectmg referents whose replies to questionnaires are influenced by the same factors as 

for cases - e.g. the hospital setting per se, or the type of disease they have; Miettinen 

suggests, for example, taking as referents for a study of a congenital malformation, 

other series of malformation(s) instead of normal babies [Miettinen 1985a]. 

Unfortunately, in the 'real' world, we know liUle about the determinants of hospital 

admission (except for diseases which almost always bring the subject to consult, as 

perforated appendicitis does) and, moreover, etiologic factors of diseases are not clear 

enough for us to say that a given disease is not related to the risk factor(s) under study 

[Tuyns et al. 1977]. Some of the diseases included in the referent series might be 

related to sorne, but not ail, of the determinants of the disease under study; and also, a 

reference series with diseases that are too similar to the investigated disease could cause 

more harm than good if the exposure under study is related to sorne of the reference 

diseases - e.g. solvents being related to several types of malformations [Axelson 1985]. 

i 

1 
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3) Selecting more than one referent group 

Cornfield and Haenszel recommended a few decades ago the use of both hospital and 

general population referents in retrospective studies as a safeguard agalnst bias 

originating from unrepresentativeness of one of the control groups [Corn field and 

Haenszel 1960]. Later, sorne authors advocated using 2 or more referent groups so that 

consistent results obtained with the different groups would strengthen inferences drawn 

from the study [Sartwell 1974; Ibrahim and Spitzer 1979; Feinstein 1985b: 545-

546J- There was also a debate in the Journal of Chronic Diseases in 1983, where 

participants agreed at the end that studies should include both hospital and population 

referents to help reveal biases not foreseen during the planning stages of the study 

[Feinstein and Horwitz 1983; Shuster and Cook 1983; Stavraky and Clarke 1983). 

ln eight encountered studies where more than one type of referents were used. 5 

discussed reasons for selecting more than one referent group; five studies obtained the 

same results with both referent groups, whereas three mentioned discrepancies 

[Oleinick et al. 1966; McDonald et al. 1970; Collaborative Group for the Study of Stroke 

in Young Women 1973; Modan et al. 1975; Thériault et al. 1978; Jain et al. 1980; 

Vernick and Kuller 1982; French et al. 1985). 

4) Summary 

The controversy concerning what constitutes the best referent group will probably 

never be settled. Logically, an appropriate referent group should be chosen after careful 

consideration of the objectives of the study and the nature of the case group - without 

regard to the 'directionality' of reasoning 'from cause to effect' or 'from effect to cause' 

that leads to differentiating 'cohort' versus 'case-control' designs [Miettinen 1988]. 

Thus, the referent group should be closely comparable to the case group on i) the 

opportunity for exposure to the risk factor(s), ii) the susceptibility 10 develop the 

disease under study, and iii) the similarity of the methods of subject selection and of data 

collection. 

B-PROTQÇOL 

To permit investigation of the methodological question of the study, a series of 

neighborhood referents was chosen for comparison with the hospital referents. The 

population referents were selected from the September 1984 provincial electoral lists 

which subdivide into electoral divisions and polling subdivisions; each of the latter 

gather individu ais in groups of about 100 households living on the same street or 

adjacent ones. These divisions and subdivisions were identified for each case using his 

address at the time of the key psychiatrie admission. A maximum of four subjects, 
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matched on the age ot the case at admission (±2 years), was then selected trom the same 

polling subdivision as the case using a random number table. If no male ot the 

appropriate age was found in Ihat polling subdivision, the next one was screened and the 

eligible reterents were chosen trom it. Among those eligible reterenls, the tirst one 

with a valid telephone number was chosen. A few population reterents, selected at the 

end of the study, were chosen trom the 1985 electoral lists because the 1984 ones were 

not readily available any more. 

To ensure the comparability ot treatment between the study subjects, 'triplets' 

were formed - a case with a hospital and a population reterent - and then interviewed as 

such. The letters were sent out to each member of the triplet at the same lime, and the 

subjects were interviewed by telephone to obtain their work history. Solvent exposure 

was assessed as reported in Chapter III (Research protocol) and lifetime occupational 

exposures were compared within each hospital referent/population referent pair. 

As tor the cases, the hospital reterents were Quebec residents at the time of their 

admission, and both types of referents were still living in the Province or an adjacent 

one at the start of the study in April 1985. 

C- DIFFERENCES AND SIMILARITIES 

1) Description of the pairs 

The extent of solve nt exposure is reported with the three intensity eut-off points 

used in the previous chapter: 'Iow and higher', 'moderate and higher', and 'high'. Fifty

seven per cent of the hospital and sixty-one per cent of the population referents were 

ever exposed to low levels and higher, while 34% ot hospital and 38% of population 

referents were exposed at moderate levels and more. When exposure to high levels was 

considered, 15.4% of hospital and 17.4% of population referents were ever exposed; 

ove rail , 8.0% of hospital and 9.1 % of population referents were exposed at high levels 

for 10 years or more. 

About thirty years elapsed since the first exposure, and 13 years since the last 

exposure to the hospital admission. These figures were similar between the IWO referent 

groups and between cases and hospital referents, for the three intensity eut-off points. 

A greater proportion of population referents were exposed at each of the three intensity 

eut-off points. 

The rest of the analyses were ail matched. Paired-sample t tests, MeNemar and 

Stuart-Maxwell chi square tests were used to assess differences between the two 

referent groups. Sorne differences emerged: more population referents were 
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immigrants, and more of them spoke English as their mother tongue or were raised in a 

bilingual family, whereas more hospital referents spoke French (Table V"-1 a). 

Educatlonal level and social class of the family du ring the childhood ot the referents 

were similar. The same proportion of each referent group took 14 drinks of alcohol and 

more per week du ring the last 10 years (Table VII-1 a), but hospital re'erents had a 

higher average weekly intake du ring the last 10 years and there was no difference 

between their average \ifetime alcohol intake (Table VII·1b). The population referents 

were significantly older than the hospital referents (54.2 vs. 53.9 years at the cases' 

admission to hospital). 

There was no difference in reported exposure to le ad or pesticides, and to solvent 

exposure outside main jobs (Table VII-2a). There was also no difference between total 

years worked, years not worked and years of unknown working status; population 

referents retired at a slightly - though significantly - older age (Table VII-2b). 

2) Exposure differences and similarities 

Differences between solve nt exposure among both referent groups were assessed 

similarly to the method used to compare cases and hospital referents: contingency tables 

were prepared and exposure odds ratios were computed with their 95% confidence 

intervals (approximate method), and paired-sample t tests were computed. The 

confidence intervals were set at 95% because Ihere was no prlor hypothesis about one of 

the referent groups being more exposed than the other. 

a) Unadjusted estimates 

No statistically significant difference was found in the odds of exposure for the two 

referent groups, at both mtensity cut-off points, and for ail durations; each referent 

group was more exposed than the other on sorne occasions, without following any evident 

pattern (Table VII-3). 

There was also no difference between the two groups on continuous exposure 

variables (Table VII-4): the hospital re'erents were more exposed than the population 

re'erents when 'moderate levels and higher' was the eut-off point, and the reverse 

occurred at 'high levels'. 

b) Adjusted estimates 

1. Age at admission 

Here again, there was no statistically signifieant difference between the two 

referent groups on the odds of exposure to solvents. However, at moderate intensity 

levels, more hospital referents tended to be exposed in the older age groups - 50-59 and 

60-69 years old (Table VII-5). 
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Table VII-1a Matched comparison of sociodemographic characteristics: categorical 
variables 

Molher tangue 

Number of 
pairs 

French/English/Both 208 

Immigrant ta Canada 
Ves/No 272 

Educational level 
Primary & less/Secondary & 249 
technical/College & university 

prank 14 uoits"* per week 
and more in the last 1 Q years 

Ves/No 267 

• Stuart·Maxwell X2 test 

o.. MeNemar X2 test 

Chi 
square 

10.85· 

16.02·· 

3.13* 

3.22** 

df 

2 

1 

2 

1 

p 
value 

0.001 < p <0.01 

<0.001 

>0.10 

0.05< p <0.10 

• •• 1 alcohal unit= 1 beer (12 ozs.)= 7 ta 8 ozs. of eider= 4 ozs. of wine = 11/2 oz. 
of spirits 
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Table VII-1b Matched comparlson of sociodemographic characteristics: eontinuous 
variables 

Hospital Population Number t p. 
referents referents of pairs value value 

Social class 
Blishen scale 354.8 338.3 247 1.50 0.136 

S.O. 129.5 117.5 

Alcohol intake 
Weekly intake, last 10 years (units·*) 14.9 11 .1 253 2.02 0.044 

S.O. 26.2 17.4 

Lifetime intake (units) 20354.3 15887.8 226 1.53 0.128 
S.D. 35251 3 27978.9 

* p value of the paired-sample t test (two-tailed) 
* * 1 alcohol unit= 1 beer (12 ozs.)= 7 to 8 OZS. of eider= 4 ozs. of wine= 1 1/2 oz. 

of spirits. 
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Table VII-2a Matched comparison ot occupalional characteristics: categorical 

variables 

Number of MeNemar dt p 
pairs Chi square value 

L~ad ~21gg:;iuœ 
No/Yes 271 0.34 >0.10 

pesticide exgosure 
No/Yes 271 0.35 1 >0.10 

~~I~~Dl ~~gQIU,l[~ 2t.11~ig~ main i~b 
No/Yes 266 2.40 1 >0.10 

1 
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Table VII-2b Matched comparison of occupational characteristics: continuous 

variables 

Hospital Population Number t p. 
referents referents of pairs value value 

Total years worked (years) 34.5 33.4 333 1.68 0.094 
S.D. 10.2 12.0 

Total years not worked (years) 0.18 0.20 381 -0.36 0.719 
S.D. 0.68 0.71 

Total years of unknown 
working status (years) 1.2 1.2 359 -0.12 0.901 

S.D. 2.9 4.9 

Average age stopped working (years) 58.2 59.7 90 -2.22 0.029 
S.D. 7.4 6.5 

.. Paired-sample t test, two-tailed 

1 
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Table VII-3 Unadjusted estimates of exposure, moderate exposure levels and higher, 
and high exposure levels. Complete interviews (n=272) 

:t Solyent exposure Discordant pairs QtS 95% C.1. 
Duration hospital/population ratio 

Made[ala levels aod bigba[ 

Any duration 66/67 0.98 0.68-1.42 

1 0 years or more 48/47 1.02 0.66-1.59 

25 years or more 27/18 1.50 0.76-2.98 

High lavais 

Any duration 38/41 0.93 0.57-1.51 

10 years or more 26/25 1.04 0.56-1.94 

25 years or more 8/11 0.73 0.24-2.15 

l 
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Table VII-4 Paired comparisoos between continuous exposure variables. Complete 
interviews (n=272) 

Hospital 
referents 

Exposure at moderate levels and hjgher 

Total years exposed 6.4 
S.D. 11.9 

Weighted exposure 
S.D. 

Exposure al bjgh levels 

Total years exposed 
S.D. 

Weighted exposure 
S.D. 

• Paired-sample t test, two-tailed 

1.6 
3.6 

2.3 
2.7 

0.8 
2.8 

Population 
refereots 

5.5 
10.3 

1.3 
3.1 

2.7 
8.2 

0.8 
2.8 

t p. 
value value 

0.94 0.346 

0.88 0.380 

-0.54 0.587 

-0.20 0.840 
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Table VII-5 Estimafes of exposure stratified according to age at admission, moderate 
exposure levels and higher. Complete interviews 

Exposure duration Ageat Discordant pairs Qii; 95% C.1. 
admission hospitallpopu lafion ratio 

Any duration 40·49 years 19/23 0.83 0.41-1.65 

50·59 years 24/27 0.89 0.48·1.65 

60·69 years 23/17 1.35 0.66-2.79 

10 years or more 40·49 years 12/17 0.71 0.29-1.66 

50·59 years 23/18 1.28 0.63·2.60 

60·69 years 13/12 1.08 0.43-2.75 

25 years or more 40·49 years 2/5 0.40 0.03-2.99 

50·59 years 15/7 2.14 0.75-6.60 

60·69 years 10/6 1.67 0.50-6.06 



1 

125 

At high levels, population referents were systematieally more exposed than their 

hospital match among the 60 to 69 years old (Table VII-6). 

A similar pattern emerged wh en continuous exposure variables were compared: at 

moderate levels and higher, the hospital group was more exposed th an the population one 

at the two older age groups, 50-59 and 60-69 years (Table VII-?), whereas at high 

levels, population referents were more exposed among the 60 to 69 years old (Table 

VII-a). One difference reached statistical significance: weighted exposure at moderate 

levels and higher among the 50 to 59 years old (hospital referents being more than 

twice as exposed as the population group). 

2. Possible confounders 

ln the last chapter, adjustment for possible confounders caused the sample size to be 

considerably reduced without bringing answers that were different to the ones obtained 

with the continuous variables. 1 decided ta restrict the adjusted analyses ta the 

continuous variables for the two referent groups comparison. 

There was no difference on average years of exposure and weighted exposure at both 

intensity eut-off points among the 155 pairs who were homogeneous on their proportion 

of weekly aleohol intake (Table VII-9). 

Adjusting for reported le ad and pesticide exposures slightly modified the averages of 

the continuous exposure variables, without increasing the dlfferences between the two 

groups (Tables VII-10 and VII-11). 

c) Cumulative exposure 

As for the case/hospital referent comparisons, two cumulative exposure indices 

were used to explore the existence of a systematic exposure-response relationship: i) 

solvent-years ({years exposed at low levels X 0.15} + {years exposed at moderate levels 

X O.40} + {years exposed at high levels X O.7S}), and ii) weighted solvent-years 

({years X % of work week at low levels X 0.15} + {years X % of won< week at moderate 

levels X 0.40} + {years X % of work week at hlgh levels X 0.7S}). Solvent-years were 

stratified as for the ease/hospital referent eompanson. There was no overall Increased 

odds of exposure among any group, except for the stratum of 5 to 9 years exposed, where 

the population group was significantly more exposed than the hospital group (Table VII-

12) . 

The weighted cumulative exposure (years multiphed by the percentage of work 

week exposed) for referents were compared wlth an independent-sample t test. The 

difference was not signifieant: 1.944 for hospital referents and 2.796 for population 

referents (1=-1.08, two-tailed p=O.279). 
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Table VII-6 Estimates of exposure stratified according to age at admission, high 
exposure levels. Complete interviews 

Exposure duration Age at Discordant pairs Q:tS 95% C.1. 
admission hospital/population ratio 

Any duration 40-49 years 1 2/1 3 0.92 0.36-2.33 

50-59 years 1 6/13 1.23 0.52-2.92 

60-69 years 1 0/1 5 0.67 0.25-1.70 

10 years or more 40-49 years 7/7 1.00 0.27-3.68 

50-59 years 14/10 1.40 0.54-3.73 

60-69 years 5/8 0.62 0.14-2.43 

25 years or more 40-49 years 1 10 00 0.00.00 

50-59 years 6/5 1.20 0.27-5.59 

60-69 years 1 /6 0.17 0.00-1.79 
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Table VII-7 Paired comparisons between continuous exposure variables, stratified 
by age at admission, moderate exposure levels and higher. Complete 
interviews 

Hospital Population 1 p' 
referents referents value value 

~Jl-~9 years (n=89) 

Total years exposed 3.3 4.5 -1.00 0.321 
S.O. 6.9 8.2 

Weighted exposure 0.8 1.0 - 0.77 0.441 
S.O 2.0 2.1 

50-59 years (n=94) 

Total years exposed 8.4 6.1 1.34 0.184 
S.O. 12.6 103 

Weighted exposure 2.5 1.1 2.61 0.011 
S.O. 4.8 2.2 

60-6a years (n=83) 

Total years exposed 7.8 5.9 0.93 0.356 
5.0. 14.8 122 

Weighted exposure 1.6 2.0 -0.76 0.452 
5.0 3.2 4.6 

• Paired t test, two-tailed 

1. 
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Table VII-8 Paired comparisons between continuous exposure variables, stratified 

by age at admission, high exposure levels. Complete interviews 

Hospital Population t p. 
referents referents value value 

~o-~a years (n=89) 

Total years exposed 1.6 1.6 -0.03 0.976 
50. 50 4.5 

Weighted exposure 0.5 0.6 -0.56 0.577 
5.0. 1.8 1.8 

~o-~a years (n=94) 

Total years exposed 3.7 2.9 0.58 0.565 
5.0. 9.1 8.4 

Weighted exposure 1.4 0.6 1.57 0.120 
5.0. 4.0 2.1 

60-ea years (n=83) 

Total years exposed 1.7 3.8 -1.53 0.130 
50 6.2 10.7 

Weighted exposure 0.5 1.3 -1. 71 0.091 
5.0 1.8 4.1 

• Paired t test, two·tailed 

1 
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Table VII-9 Paired comparisons between continuous exposure variables. adjusting 
for weekly alcohol intake. Complete interviews (n=155) 

* 

Hospital 
referents 

Population 
referents 

Exposure at moderate levels and hjgher 

Total years exposed 7.2 6.8 
S.D. 12.5 11.3 

Weighted exposure 1.7 1.7 
S.D. 3.6 3.4 

~~pgsuœ al big!] la~als 
Total years exposed 2.7 3.2 

S.D. 74 90 

Weighted exposure 0.9 1.0 
S.D. 2.9 3.0 

Paired t test. two-tailed 

t p. 
value value 

0.25 0.802 

0.05 0.959 

-0.53 0.595 

-0.40 0.690 
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Table VII-10 Paired comparisons between continuous exposure variables, adjusting 
for lead exposure. Complete interviews (n=198) 

Hospital Population t p. 
referents referents value value 

E~ggsu[i~ al mggiuala lallals aDg bigba[ 
Total years exposed 5.9 5.2 0.70 0.487 
S.D. 11.7 10.1 

Weighted exposure 1.4 1.4 0.13 0.893 
S.D. 3.5 3.4 

E~~su[a al bigb lallals 
Total years exposed 2.1 2.8 -0.95 0.345 
S.D. 6.8 8.6 

Weighted exposure 0.7 0.9 -0.56 0.574 
S.D. 2.8 3.1 

* Paired t test, two-tailed 
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Table VII-11 Paired comparisons between continuous exposure variables, adjustlng 
for pesticide exposure. Complete interviews (n=246) 

Hospital Population t p. 
referents referents value value 

E:~ggsu[e al mgde[ala lellels aoa bigba[ 
Total years exposed 6.4 5.4 0.99 0.323 
S.D. 11.9 10.4 

Welghted exposure 1.6 1.3 0.88 0.377 
S.D. 3.6 3.2 

E~ggSU[& al bigb lallals 
Total years exposed 2.4 2.7 -0.37 0.711 
S.D. 7.2 8.3 

Weighted exposure 0.8 0.8 -0.02 0.988 
S.D. 2.9 2.9 

* Paired t test, two-tailed 
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Table VII-12 Unadjusted odds of exposure according to cumulative solvent exposure. 
Unmatched analysis 

Solvent -years Hospital Population Mantel-Haenszel 95% C.1. 
referents referents Odds ratio 

0 197 174 * 

1 - 4 94 85 0.98 0.67-1.42 

5-9 30 50 0.53 0.31-0.89 

10- 1 9 33 29 1.00 0.57-1.78 

20 + 14 13 0.95 0.41-2.22 

Unknown duration 9 12 

Unknown exposure 4 18 

Total 381 381 

Crude global O.R.**=0.84 (95% C.I.=O.62-1.13) 

Trend X2= 0.000 p=O.993 

Heterogeneity X2= 6.775 p=0.148 

Linearity X 2= 6.775 p=O.079 

• Reference level 
• • 'Unknown duration' exposure was included for the computation of the crude global 

odds ratio. 
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D.SUMMABY 

An average of thirty-six per cent of both referent groups were ever exposed to 

moderate solvent levels and higher, three per cent more than the cases and hospital 

referents' average. About 16% of hospital and population referents were exposed to high 

levels at sorne point during their work, which is similar to the average for the cases and 

hospital referents. 

The two referent groups were similar on most sociodemographic variables: 

educational level, social class of the family du ring their childhood, lifetime alcohol 

intake, exposure to lead and pesticides, exposure to solvents outside their jobs, total 

years worked and total years not worked. 

The two groups were statistically different on four aspects: population referents had 

more immigrants among them; a greater proportion had been raised in an English or a 

bilingual speaking family; their retirement age was older than that of the hospital 

referents; and hospital referents drank more alcohol during the last 10 years. A major 

difference between the two referent groups was already shown in Chapter V (Description 

of the study population, Table V-6): the low percentage of surrogate interviews made 

with the population referents, 6.0%, compared to the hospital referents, 32.6%, and to 

the cases, 31.0%. 

The unadjusted odds of solvent exposure were the sa me for both groups, except for a 

few times where one of the groups would be more exposed, without following any 

identifiable pattern. 

Stratification for age at admission revealed two trends: hospital referents were 

more exposed at moderate levels and higher among the 50 to 69 years old, whereas 

population referents were more exposed to high levels after 60 years of age. 

Average number of years exposed to solvents and weighted exposure were consistent 

with the results obtained from contingency tables; however, hospital rsferents had a 

statistically higher weighted exposure at moderate levels and higher among the 50 to 59 

years old. 

Adjustment for lead or pesticide exposure at work, and for solvent exposure outside 

work, did not modify the averages of the continuous exposure variables. 

LasUy, there was no difference among the two referent groups on cumulative 

exposure to solvents, except for the stratum of 5 to 9 years, where the population 

referents were significantly more exposed than the hospital referents. 
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E. CONCWS!(l.JS 

As was foreseen trom the unmatched comparisons betwecn the three study groups 

(Chapter V. Description of the study population), population referents were more 

similar to cases on immigrant status, but dissimilar on educational level - population 

referents being better educated. They had a lower alcohol intake and worked more years 

than the cases (with less years of unknown working status), and they retired later than 

the cases. 

Using population referents would have increased the erude exposure estimates at 

moderate levels and higher, and decreased them at high levels of exposure, resulting in 

an overallievelling of the odds ratios around one. The effect of age at admission and the 

suggestion ot Increased risk in the 5 to 9 years of exposure stratum would have 

disappeared. 

As il was impossible to extrapolate on the effect of using population referents on 

diagnostic categories - psyehotic versus non-psychotie diagnoses - a matched 

comparison between cases and population referents was made. With complete 

interviews, the risks at moderate levels remained of the same magnitude, and the 

increase at high levels vanished. 

Thus, If population referents had been used instead of hospital reterents, the 

tendeney of inereasing risks with age at admission, with high levels of exposure, with 

exposures between 5 and 9 years, and with non-psychotie diagnoses, would ail have 

disappeared. 

Which one of the IWo referent groups was more appropriate? 

Population referents appeared 10 be more representative in regard ta opportunity 

tor exposure to solvents, as soeiodemographie factors are linked to employment 

opportunities and the neighbors were more similar to cases than hospital referents 

were. This could be partly imputed ta sociodemographic differences inherent to patients 

trom psychiatrie hospitals compared to psychiatrie patients trom general hospitals; 

general hospital patients were used as referents, whereas most cases C3me from two 

psychiatric hospitals (see the next chapter for a further discussion on Ihis point). 

The second requirement for a sound referent group, in this study, is that of the 

susceptibility of seeking care - having developed a mental disorder - and to subsequently 

be treated in hospital. Neither referent group appeared to be the more appropriate 

according 10 this requirement. It is extremely hazardous to assume that treatment in 

hospital corresponds to similar help seeking behavior in patients with different 

diseases; this behavior probably depends on the perception by the patient of the severity 

of the disorder. The ide al hospital referent group would be patients who had the choice to 
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be treated in hospital or on an external basis. but decided to be hospitalized: Il Is a 

complicated concept of which 1 could find no appro~ .ale example. The same reasoning 

applies to population referenls: probably not ail of them would seek hospilal treatment if 

they developed a mental disorder, but those who wou Id, would most likely be found ln the 

same hospitals as the cases. 

Hospital referents were clearly more adequate regarding the requirement of 

comparability of sources of subjects and methods of data collection: they were identifled 

from the same type of source and had the same proportion of surrogate interviews than 

the cases (and thus work histories of comparable precision). 

Ali this considered, there was in fact, very \iUle difference between the two 

referent groups, although hospital referents appear to constitute a slightly more 

adequate referent group in this study. The rule that cases selected from hospitals should 

be compared to referents chosen from the same hospital, and that cases selected from a 

whole population should be compared to referents issued from the same population, 

bears sorne sense and should prevail on the other requirements of representativeness of 

the referent group. 
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VIII. Discussion 

This study was designed ta investigate whether occupation al sol>lent exposure was 

related to mental disorders, and ta characterize that relationshlp. The following sections 

will discuss the study findings in relation to previous findings and to tne findings of 

Study B, an associated study; lastly, the strengths and weeknesses of the study will be 

examined in terms of methods and subjects. 

To slmplify the reading, the odds ratios - cOlTlputed as approximates of relative 

risks - will be referred to as risks in the following discussion. 

A. STUPV EINplNGS 

1) Solvent exposure 

a) Main research question 

The main question of this study asked whether cases ascertained from mental 

services and hospitals had a higher frequency of solvent exposure than hospital referents 

or, ln other words, was there evidence of an increased risk of mental disorder among 

solvent-exposed subjects? 

Two of the six studies on long term effects of solvent exposure discussed in the 

Review of literature found a significantly inereased relative risk of ail mental disorder 

diagnoses among solvent-exposed workers [Axelson et al. 1976; Olsen and Sabroe 

1980). Two further studies demonstrated signifieantly increased risks for sorne 

psychiatrlc diagnoses [Mikkelsen 1980; Undstrbm et al. 1984]. A fifth study found an 

increased (but non signifieant) relative risk of encephalopathia [Rasmussen et al. 

1985). The risks ranged trom 1.6 to 3.4; some of these were crude risks, most were 

adjusted at least for age, and some for alcohol mtake and previous head in jury . Our 

crude eslimates of nsk for any duratio"l of solvent exposure, both non-signlfieant, were 

respeetively 0.85 at moderate levels and higher, and 1.40 at hlgh exposure levels; the 

risks for exposures of 10 years and more beeame 0.97 and 0.88 at the same inîerisities. 

Adjustment for age, number of years worked, alcohol intake, lead and pesticide exposure, 

solvent exposure outslde work and immigrant statu s, gave slightly increased (still non

signifieant) nsks of respectlvely 0.90 and 1.46 at 'moderate' and 'high' levels; with a 

'10 years and more' eut-off point, the adjusted risks became respectively 1.20 and 

0.90. 

However, there were diHerences between studies in the methods used to define the 

cases and to ascertain solvent exposure. The four Scandinavian studies published until 

1984 used as cases men who had been awarded disability pensioning for 
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neuropsychiatrie reasons; these men had eoneeivably been treated in psychiatry prior to 

their retirement. The 1985 study ehose a series of men, between 50 and 80 years old, 

evaluated in hospital after they had applied for nursing home accomodation: these men 

were somewhat older than our series and eould have had the opportunity to work longer 

before becoming disabled. We seleeted men who were first admitted to hospital for 

psychiatrie treatment; they were thus at an early stage of disabihty and could 

conceivably have worked a few more years before retiring. 

Solvent exposure was defined, for most studies, as membership in a few trades: 

painters, carpetlayers. cabinet makers and varnishers; crude exposure-response eut· 

off points, if any, were used: more than 30 years of exposure [Axelson et al. 19761. 

more than 4000 hours of indoor, or indoor and outdoor exposure [Olsen and Sabroe 

1980). In our study. solvent exposure was assessed for eaeh subject according to his 

work history. and exposure-response eut-off points of 'moderate levels and higher' and 

'high levels' were used wlth three duratlons (any, 10 years and more, 25 years and 

more). Except for the 1985 one, which found a non-signifieant Increased risk. the 

previous studies had ail restricted their study population to construction trades among 

which a higher proportion of solvent exposure could be expected; this increased their 

chance of finding significant relationships between solvent exposure and mental 

disorders despite their small sample sizes. 

b) Secondary research questions 

Two addltlonal questions were addressed in this study: was ;t possible 10 identify 

cortaln diagnostic categories of mental disùrders more strongly assoc!ated with solvent 

t::xposure, and could the nature of this association be characterized in terms of types of 

solvents Involved, eXistence of an exposure·response relationship or of an identifiable 

latency penod? 

1. Diagnostic categories 

The four earlier studies found inereased risks of 2.0 to 5.5 for some combinat ion of 

non-psychotic diagnoses: Axelson 11982] for 'nervositas' (ICO·8 code 790); Olsen and 

Sabroe 11 B80), and Mikkelsen Iî 980) for non-psychotÎc diagnoses (ICO-8 codes 300· 

315); lindstrom et al. 11984) for 'neurosis, persona pathologlca, psychosomatlc 

disease and nervositas' (ICO-8 codes 300, 301. 305 and 790). Our deflnllion of ~on· 

psychotic disorders was simllar ta thal of the Oanish, Olsen and Sabroe, and Mikkelsen, 

and we fcund crude risks of 1.08 (90% C.I.=0.69-1.69) at 'moderate levels and 

higher', and of 2.43 (90% C.I.=1.16-5.08) at 'high levels' for these diagnoses; the 

adjusted risks were 1.38 (90% C.I.=0.82-2.33) at 'moderate levels and hlgher'. and 

2.41 (90% C.I.=1.10-5.29) at 'hlgh levels'. 
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Three of them also tound increased risks for dementia, ranging trom 2.0 to 3.4: 

Axelson [1982], Olsen and Sabroe [1980] and Mikkelsen (1980]. In this study, the 

number of subjects with dementia was too sma" (43 subjects) to be meaningful; we 

found crude risks ranging from 0.71 to 1.00 depending on the intensity level considered 

and whether ail subjects or only complete interview.; were considered. 

2. Age 

Axelson et al. [1976] reported 'weak confounding' introduced by age, without 

presenting the corresponding risk ratios. However, lheir tables allowed the calculation 

of risk ratios corresponding to 35-44, 45-54 and 55-64 years at start of pensioning; 

the risks increased wlth each age stratum, which is what we found. The other studies did 

not mention age apart from stating that the referents were matched for age at pensioning. 

These differences in risk with age at admission, although referents were matched 

for age, might be interpreted as cohort effects. The older group might have had higher 

exposures than was accounted for during exposure assessment, and could have been more 

able, wh en they were younger, to cope with the neuropsyc.nological effects of solvents. 

Hospital admission determinants might very likely have been different a few decades ago, 

especially for psychiatrie treatment. 

3. Types of solvents 

The types of solvents specitied in the Scandinavian studies were turpentine and 

mixtures of aliphatlc and aromatlc hydrocarbons within the CS-C1O range [Axelson et al. 

1976], solvents contained in lacquers, glues and paints [Olsen and Sabroe 1980] and 

white spirits [Mikkelsen 1980]. We did not have detailed information on the types of 

solvenis used by the subjects, but rather on the job titles for which at least 50% were 

classified as bemg exposed to moderate or high levels of solvents (pair.ters, motor 

vehic!e mechanlcs, printing press occupations; service station attendants, textile 

bleaering and dyeing occupations, bonding and cementing occupations in the plastics 

mdustry, alrcraft mechanics and typesetting and composing occupations). These job 

tilles entail exposures to almost every chemical class of solvents: mixtures of aliphatic, 

cyclic and aromatic hydrocarbons, halogenated hydrocarbons, aleohols, ethers, esters, 

and refined petroleüm solvents (kerosene, naphthas, white spirits, minerai spirits, 

etc ). 

4. Exposure-response relationship 

Two of the studies published between 1976 and 1984 reported a rough relationship 

of exp"sure to response, over ail age groups, through dichotomizing the duration of 

exposure: less than or equal to 30 years and more than 30 years [Axelson et al. 1976], 

and more than 4000 hours of indoor exp05ure [015en and Sabroe 1980). No clear 
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exposure-response trend was found in this the sis study with a cumulative Index 

weighted for intensity of exposure, adjusted or not for the percentage of work week 

exposed; however, a consistent increase in risk estimales was found for exposures 

lasting 5 to 9 years. An unmatched analysis - not reported in thls thesis - using the 30 

years and more of A.Œlson et al. [1976] did not show any increased risk with the 

'moderate and higher' eut-off point. but showed an increase wilhin the older age group 

(60 to 69 years at admission) at 'high' levels: risk ratios of 1 .64 for less th an or equal 

to 30 years of exposure, and 3.19 for more than 30 years of exposure. 

A lack of exposure-response relationship could have several mterpretatlons, of 

which two are predominant: individual susceplibility might be an Important determining 

factor, or exposure assessment was technicalty Inadequate. Host susceptlbility is 

certainly a major etiologlcal factor of mental disorder, and solvent exposure could act as 

a triggering agent in a predlsposed person. The increased risk for the 5 10 9 years of 

exposure might also suggest tha! susceptible subjects who were heavlly expoc;ed for less 

than 10 years have decided to qUit thelr solvent exposed Job, that IS, after the onset of 

some effects of solvents. However, retrospective exposure assessment IS hkely to have a 

major impact: it is always difflcult to perform, and subject to many sources of error. 

We had no reliable data on inlensity or duration of exposure, and the modelthat would be 

appropriate ta describe the exposure-response relatlonshlp was unknown' the exposure 

assessment procedure used in thls the sis might not have been senSitive enough to dotect a 

systematic exposure-response relationship 

5. Latency pertod 

None of the prevlously mentloned studles addressed the posslbliity of the eXistence 

of a latency period. The only pertinent data available to us in this study was the number 

of years since first solvent exposure: no significant dlfference was found for any 01 the 

study groups, which ail had been exposed for the tlrst time about 30 years belore 

hospital admission. This does not rule out the eXistence 01 a latency penod, but shows 

that the three study groups had very simllar years of first exposure. 

2) Comparability of cases and relerents 

Cases had a proportion of immigrants, 15.7%, hlgher than that of thelr hospital 

referents, 6.5%, but simllar to that of population referenls, 17.9%. It is beyond the 

scope of thls thesis to dlscuss this issue further. Cases and hospital referents had 

comparable proportions of surrogate interviews, 31.0% and 326%, whereas 

population referents had a much lower rate of interviews wlth other respondenls than 

the subject himself. 
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Cases also had a lower education al level than the two referent groups - although not 

significantly lower than hospital referents. Higher death rates among cases compared to 

the general population (here, neighborhood referents) have been documented for a few 

decades [Babigian and Odoroff 1969; Black et al. 1985]. This was thus expected to 

happen in the case group. 

The hlgher alcohol intake among cases might refleet the fa ct that 11 .8% of them had 

a final diagnosis directly related to alcohol intake (alcoholie psychosis or alcohol 

dependence syndrome); when secondary diagnoses were also considered, 22.6% of cases 

presented an alcohol related diagnosis. There was no difference on the overall percentage 

of cases and referents reporting exposure to either le ad or pesticides at work, and 

adjustment for these two varrables did not change the risk estimates at any intensity of 

exposure; however significantly more cases wlth a psychotic dlagnosis reported lead 

exposure at work. 

Cases worked significantly less than both hospital and population referenls (32 

versus 35 years). This could conceivably have shortened the period during which they 

could have been exposed to solvents. Indeed, although there was no difference between 

the groups on the tlrst year of exposure to solvents, at any intensity of exposure, the 

period between the last exposure to high solvent levels and hospital admission was 4 

years ionger for cases compared to referents. 

3) Comparison with Study B 

This thesis project, also ca lied Study A, was part of a larger project - funded by the 

Institut de recherche en santé et en sécurité du travail du Québec - which included Siudy 

B, mentloned earlier; 1 participated in both studies. Ali following Study B results are 

taken from the final report submitted to the funding agency [Cherry and MeDonald 

1988}; however, further analysis is underway. A paper was also presented al the Six th 

InternatIonal Symposium on Epidemiology in Occupation al Health, held in Stockholm, 

Sweden, rn August 1988 [Cherry et al. 1988]. 

The maIn groups in Study B weie 319 cases of organic brain disorders and referents 

with other psychiatrrc diagnoses, selected from the same hospital. In Study A, cases 

were chosen mamly from psychiatric hospitals and ail mental dlsorders (except mental 

retardatlon) were Included rn the case definition; the referent senes was selected from 

the nearest general hospltal. Thus no direct comparisons between Study A and Study B 

results can be made, although their results can be examined in parallel; Study B results 

will be presented tIrs!. 

Based on 'moderate levels and higher' and 'high levels', at both '10 years and more' 

and '25 vears and more' of exposure, Study B showed higher risks of solvent exposure 
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among cases with organic mental disorders compared to general psychiatrie referents, 
although not ail signifieant at 0.=0.05. 

For Study B, when odds ratios were computed after stratificatIon aceording to age at 

admission, the risks decreased from 3.0 for the 40 to 49 years old, to 2.0 and 1.2 

respectively for the 50 to 59, and 60 to 69 years old, at 'moderate levels' of solvents; 

the risk of exposure was thus much higher among younger people with organic diagnoses 

eompared to other psychiatrie patients, but the differenee between these cases and other 

psychiatrie patients tended to disappear with increasing age. 

ln Study B, at 'moderate levels' of solvents for 10 years and more, the risk was 

markedly increased for organic cases who had an associated diagnosls related to 

aleoholism (from 1.46 to 5.7). 

The main sociodemographic differences between Study A and Study B subjects were 

that more subjects ln Study B came from rural areas, and they were on average older 

beeause of the case definition of organic mental disorders - whieh are diagnosed at an 

older age. A higher proportion of subjects in Study B reported pesticide exposure (6.3% 

in Study B vs. 5.5% in Study A), and their father held more often a 'Iow status' job when 

the subject was a child (68_5% in Study B vs. 60.6% in Study A), which is to be 

expected in a population with a higher proportion of rural inhabitants. 

The contact rates were slightly higher in Study B (more than 91 .6% for each 

group) than in Study A (94.2% in the referent groups, but 86.3% in the case group); 

possibly due to the tact that younger and less disabled psychiatrie patients may be more 

mobile, especially in a large city. 

Study A did not find that the subgroup of patients with organlc mental disorders 

were more exposed than their general hospital referents. The odds ralios increased wlth 

age in Stujy A, where cases with any psychiatrie diagnosis were compared to general 

hospital referents. 

The impact of an associated diagnosis related to alcoholism was Inconsistent ln Study 

A, and because of the small numbers of organic disorders, the following analyses were 

Ilot reported in the results. Wh en cases were divided into organic and non-organic 

diagnoses according to the definition used ln Study B (organic diagnoses: IGO·9 codes 

290. 294, 310.1 and 331), the risks were higher for subjects with an alcohol-related 

diagnosis among the organic diagnoses at 'moderate levels' for 10 years and more (1 67 

versus 0.83 for non-organic diagnoses); at 'hlgh' levels, the pattern was less clear, 

although higher risks were aga," related to alcohol diagnoses. When cases were dlvided 

into psychotic (IGO-9 codes 290 to 299) and non-psyehotic diagnoses (IGO-9 codes 

300 to 316), no increased risk was discernible at moderate levels' for 10 years and 
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more, but at 'high levels', there were increased risks when psychotie diagnoses were 

associated to aleohol-related diagnoses - 1.5, versus 0.43 with no alcohol-related 

diagnosis - whereas no sueh trend was discernible among non-psychotic diagnoses. 

Less surrogate interviews were done in Study A, probably due in part to the 

subjects' younger age. Study A population had twiee as many foreign-born subjects 

(overall 13.3%) compared to Study B (overall 6.7%), again reflecting urban/rural 

differences. Lastly, more Study A subjects reported an alcohol intake of at least 14 

drinks per week du ring the last 10 years (30.5% vs. 23.5% for Study B), and lead 

exposure at work (15.8% vs. 8.8% for Study B). 

B. DESIGN EEAIUBES 

Selection and information biases are of special concern in case-referent studies, and 

of special Interest here, are the problems related to assessment of mental disorders, of 

retrospective solvent exposure, and of subjects' selection. 

1) Problems with assessment of mental disorders 

Three aspects of disease assessment are espeeially problematic for mental 

disorders, and could possibly lead to selection bias: completeness of disease 

ascertarnment, reliability and validity of the diagnoses. 

a) Complete aseertainment 

Iwo main approaches have besn used in the definition of psychiatrie cases: reliance 

on diagnoses recorded in hospltals and clinics, and psychiatrie interview or interview 

with a psychometrie questionnaire [Dohrenwend and Dohrenwend 1982]. Rates of 

mental dlsorder based on cases under treatment are around 1·3% [Bahn et al. 1966: 

Dohrenwend and Dohrenwend 1982], whereas those from population studies reach 20% 

(DeniS et al 1973; Dohrenwend and Dohrenwend 1982]. The first approach is 

necessarrly Incomplete because of the inadequacy of treatment rates (with or without 

hospltal admiSSion) to describe the prevalence or incidence rates ln a community; the 

second approach IS unaffordable due to the enormous cost of surveying everyone in a 

given area [Anderson 1978; Dohrenwend and Dohrenwend 1982), and most of the cases 

defined that way would not be severe cases. 

The Importance of complete case ascertainment depends on the purpose of the study; 

this may be great If the object is to estimate the nead for better services in a given 

geographlcal area; on the other hand incomplete ascertainment may be quite adequate if 

certain age groups or certain diagnostic categories are of Interesl. In this study, the 

purpose was to identify men who had to be admitted to hospital because they were unable 

to function at home or at work; th us the fact that they were treated in hospital was used 



l 

143 

as a surrogate Index of the seve rit y of their mental dysfunction. A problem mighl arise 

if a different percentage of cases and referents are treated ln hospital; however lhis 

study was not designed to assess Ihat issue. 

b) Reliability of diagnosis 

According 10 Weiss man and Klerman [1978], there are five sources of variance in 

the diagnosis of mental disorders: the subject, the occasion when the problem becomes 

manifest, the source of information, the observer and the diagnostic criteria used. Not 

much can be done to reduce most of these sources of error, but knowing that they exist 

helps to put into perspective data obtained from diagnostic classification lists. 

A review of the most important studies published between 1950 and 1977 - when 

the DSM·III classification system was introduced - showed that only soclopathic 

behavior, organic brain syndrome and schizophrenia obtained acceptable agreement 

between psychiatrists, as measured by a Kappa statistic above 0.50 (Eaton 1986: 20). 

The best percentage agreement reported between psychlatrists in the hterature (77%) 

was in a study where psychiatrists trained at the same institution made their diagnoses 

after seeing videotapes of patients' interviews (Kendell 1973). Spitzer and Williams 

[1985] reported that one third of the factors contributing to disagreement between 

psychiatrists were inconsistencies on the interviewers' side (Ieading to information, 

observation and Interpretation variance) while the rest was the result of nomenclature 

ambiguities (Ieading to criterion variance). 

That lack of agreement between psychiatrists does not help ln identlfying specific 

diagnostic categories more at nsk; this could lead, for example, to makmg dlflerent 

diagnoses for the same clinical entity presenttng ln a 4S-year old man and a 65-year old 

one. It could also mean tha! cases from dlflerent hospitals (or are as or countrles) are 

not neeessarily similar, even when they are classltled in the same diagnostic categortes. 

These reliability problems may be partly responsible for the lack of conslstency of the 

findings, sa far, regarding the diagnostic categorips susceptible ta rellect chronic 

solvent insult on the central nervous system. 

c) Validity of dlagnosis 

A study like this one 15 affected mainly by the valrdity aspects dealing with 

charaeterization of the disease entity and with etiological theories. Spitzer and Williams 

[1985] mention face validlty (how accurately do es the classification describe the 

characteristics of the disorder) and descriptive validlty (how specifie are the 

characteristic teatures to that category) as facllltating communication. Construct 

validity is the extent to which evidence supports the etiological theories underlying a 

given disorder [Spitzer and Williams 1985]. 
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This study was not designed to evaluate validity of the psychiatric (or non

psrchiatric) diagnoses used. Consequences of face validity and descriptive validity 

pnlblems are cortcelvably similar to Ihose of lack of diagnosis reliabilily in psychiatry: 

diflculty in comparing diagnostic categories from different studies and thus to elaoorate 

coherent eliologieal theories explaining solvent effects. 

d) Characteristics of hospital admission records 

According to Anderson (1978], the main factors affecting hospital statistics are 

medical eare (medical practice, illness behavior and organization of care), and the 

information system (diagnostic coding and diagnostic fashion). 

Although we did not deliberately select hospital admission as an index of the severity 

of mental disorder, it can be eonsidered as such despite the importance of i!lness 

behavior and organization of care as admission determinants. In hospital settings, 

diagnoses are coded for administrative purposes. The coding is usually performed by 

mOfe than one nosologisl, and university affiliated hospitals have student nosologists who 

tend to apply more rigorously the rules of the International Classification of Diseases -

e.g. the rule is to put 'addiction to cigarette', a mental disorder code (ICD-9 code 

305.1), whenever smoking is associated with lung cancer: it was done inconsistently in 

the revlewed charts. 

These characteristics again jeopardize conclusions that can be drawn from the 

results - on nsks being specific to certain diagnostic categories for example - and also 

the extent of diagnoses' comparisons that is possible with other countnes. 

2) Problems with retrospective assessment of occupation al exposure 

a) Reliability of questionnaire data 

Because of the absence of environmental measurements in previous decades and even 

today, mos! retrospective assessments of occupation al exposure have to rely on records 

or questionnaires. As mental disorders are not Iikely to have been widcly associated with 

solvent exposure ln general, recall bias was not foreseen to be a problem here. The 

occupational information provided is usually more aecurate when the subject himself 

Qives the interview - in contrast to a surrogate respondent [Williams Pickle et al. 

1983] - although a few studies proved that close relatives carl give valid occupational 

exposure information [Martin and Butcher 1982; Pershagen and Axelson 1982; Coggon 

et al. 1985; Shalat et al. 1987; Bond et al. 1988]. In this study, the same proportion of 

surrogate respondents were found among cases and hospital referents (30% and 32%): 

their respective work histories should have been equally precise. Only 6% of 

interviews of population referents were done with surrogates, which colJld mean that 
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their work histories were more reliable but less comparable than that of the other 

groups. 

The aecuracy of the reported work history also appears to be better when the 

subject has held only a few jobs [Bourbonnais et al. 1987; Rosenberg et al. 1987; Bond 

et al. 1988], when he is more edueated [Bourbonnais et al. 1987), and when the time 

lapse between the jobs and the interview is minimal [Rosenberg et al. 1987; Bond et al. 

• 1988]. These aspects of accuracy are more problematic: in our study, cases tended ta 

have had more jobs and to be less educated than the hospital reterents, although these 

differences were not statistically significant; population referents had significantly 

higher levels of education than the cases. 

The interviewer's awareness of the status of the interviewed subject could have been 

a problem here. Regardless of the eare taken in hiding the study sta'us prior to the 

interview, the interviewers still correetly identified 68.0% of the cases, 86.3% of the 

hospital referents and 92.7% of the population referents. Nonetheless, as explained 

earlier, the interviewer focused on obtaining a complete job history and was not allowed 

to probe for solvent exposure; this set of rules may have offset the information bias. 

Another type of interviewer effect is also possible: Baumgarten et al. [1983J, when 

looking at the validity of reparted employer narne and employment dates, found that one 

interviewer elicited less agreements th an the other interviewers, although not 

significantly sa. One of our interviewers, who interviewed 81.4% of the total sample, 

completed the questionnaire with a higher proportion of referents than the others, 

because she stayed longer with us, and referents - especially population ones - were 

less cooperative and had to be contacted several times before agreeing to give an 

interview. She had also correctly guessed the study status of a larger proportion of the 

subjects than the two other interviewers (85.1 % versus 69.0"/0 and 64.6%). 

b) Supplementation of missing data 

When no contact was made with the subject or a surrogate respondent, 1 used the job 

titi es (and job history wh en available) recorded in the medical chart of the subject. 

Strauss et al. [1978] demonstrated that occupations obtained by means of a psychiatrie 

history presented a 96.7% agreement between the patient, a close famlly member and 

the medical record. This could partly explam the eonsistency of the unadjusted risk 

estimates computed from ail available information with those caleulated from completed 

questionnaires. However, no information was available on the potentlal confounding 

factors and no adjustment could be made for them, resulting ln the restriction of sorne 

analyses to complete interviews. 
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c) Retrospective exposure assessment 

A complete work history is a good basis for retrospective exposure assessment, 

especially when only one or a few occupational factors are considered; it is also rarely 

inheritently plagued with bias [Hémon 1986). 

The translation of work histories into exposure histories has been done with only a 

few methods so far: i) using a checklist of exposures (e.g. asbestos) [Mc Donald et al. 

1970\: H) using a job-e;<posure matrix - or occupation and exposure linkage system 

[Hoar et al. ~980: Hsieh et al. 1983; Ravnskov et al. 1983; McDonald et al. 1987] 

(from the job title, exposure is defined as a few categories based on exposure intensity 

or exposure likelihood . e.g. no exposure, low exposure, moderate exposure and high 

exposure, or not lilf.ely, possible and probable exposures); and iii) a hybrid version of 

the exposure matrix ln conjunction with a case-by-case evaluation of the jOb history by 

chemists [Siemlatycki et al. 1981; Gêrin et al. 1985]. 

The first method works best when only one or very few specifie substances are 

investigated; organic solvents cover a wide variety of substances and would thus be 

difficult ta study with that approach. Very few job-exposure matrices have been 

published or are publicly available, and they were developed in other countries, which 

lirnits their applicability la our sludy. The third melhod has been used in a study of 

cancer cases; it was costly and somewhat complicated to apply to our data. 

The method 1 used to assess solvent exposure has been described in Chapter III, 

Research protocol, and its reliability was verified by comparing my results ta that of 

experts usmg the same method. The level of crude agreement obtained was lower th an 

that of the cancer study using the third method described earlier [Goldberg et al. 1986] 

. 53-60% compared to 93-98.5% - but there were four categories to agree upon in 

our trial, compared to only Iwo in that of Goldberg and colleagues (presence or absence). 

Random misclassification of organic solvent exposure is likely to occur when 

exposure is estimated retrospectively from job histories obtained by an interview. This 

misclassification should not invalidate the results because the exposure assessment was 

done without knowing the status of the subject. It could however obscure the 

relationship between mental disorders and solvent exposure, and possibly blur a 

systematic exposure-response relationship. 

3) Subject selection 

al Case group 

1. Selection criteria 

Our selection criteria had the following justifications. A tirst admission avoided 

chronic patients who have not been working for many years, which would reduce the 
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number of 'man-years at work' and the possibility of finding a link belween work with 

solvents and the development of mental disorders. A minimal length of slay of 5 nights 

excluded cases admitted for social reasons and helped to insure a certain 'severity' of the 

disorder. Lastly, men aged 40 years and more have had the time and possibihty of being 

exposed at work; if organic solvents contribute to psychiatrie disorders, they are more 

likely to have an effect after at least a few years of exposure. 

2. Sample size 

ln pair-matched case·referent studies, sample size requirements depend on i) the 

level of risk to be detected, ii) frequency of exposure in the referent population and also 

iii) the level of acceptable uncertainty (type 1 and type 1\ errors) in inlerpreting the 

results. According to the sludies on long term effects of organic solvents, an odds ratio of 

approximately 2 was expecled. We were uneertain as 10 what percentage of the general 

population of Quebec was exposed to organic solvents; however, afl assumption of 5% 

seemed reasonably conselvative. A smailer (X (O.05) seemed more important to Icwer 

the chances of falsely concluding on a positive association between solvent exposure ana 

mental disorder, than ta conclude wrongly that there was no association (higher 13, 
0.20). The optimal sample size would have been 392 pairs, bul we obîained 381 pairs 

With the actual percentage of solvent exposure in the referent population, 17 8% 

(exposure at moderate levels and higher. for 10 years and more). and the final sample 

sile used in the unadjusted analyses (259 matched pairs), Ihe detectable flsk was 

slightly below 1.7. Tt'lat smallest detectable risk was higher when analyses were 

performed on subgroups, and it went up ta 2.5 when the cases were strdhfled lOto Iwo 

large diagnostic categories (psychotic and non-psychotic diagnoses). with sample sizes 

around 100. 

3. Representativeness 

As mentioned earlier, hospitalized cases are not representative of ail persons 

slJffering tram and treated for a mental disorder ln order to obtain our calcutated 

sample size, our case series had to be selected from two types of hospital5: psychi;:)tnc 

hospitals and the psychiatrie ward of a general university hOf>pital. To verity whethcr 

patients admitted to psychiatrie hospitals were different than general hospital ones on 

soeiodemographic factors, both groups were comparcd. 

Three times as much organic psychoses and twice as mllch neurotic problems were 

tound among the psychiatrie hQspitals' cases, whereas there was tw;ce as much 

depressive disorders among the general hospital's cases. The pattern ot hospilal 

admissions to public mental and general hospitals in the United States is not the same, 

but still depicts differences in the patierlts found in various types ot hospitals: tWlce as 
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much organic brain syndromes, alcohol related disorders and sehizophrenia in mental 

hospitals. and four times as much neuroses in general hospitals [Gruenberg 1980]. In 

our study, patients admitted to psychiatric hospitals were also older, and there was a 

slightly higher proportion of them who had only primary school education. 

As most cases came from the two large psychiatrie hospitals of a major North 

American city, it still allowed a reasonable generalization of the results. Moreover, this 

case-referent design permitted the selection of a comparison group while taking into 

account. at least partially. a potential sociodemographic bias through approximate 

matching on area of residence. 

b) Referent groups 

1. Selection criteria 

It was decided to match cases and referents on age because it is related to the 

opportunity for employment and. therefore. of being occupationally exposed to solvents. 

Age is also a weil known determinant in most diseases, and mental disorders are not an 

exception - whlch can be venfied by a simple scanning of hospital statistics. 

Matching on date of hospltal admission appeared to be important due to the seasonal 

variations in the occurrence of mental disorders and of numerous acute or subacute 

diseases. and ta the tlme related variations in the labour market (reeession. high 

unemployment. etc.). 

Area of resldence was of concern because of the availability of hospital treatment 

facllities. the average socio-economic level of neighbors and the presence of job 

opportunitles (or at least to availabllity of transportation to the possible employers). 

The matchmg was close in the selection of population reterents but less 50 in the 

selection ot hospital referents. 

The only dlagnosis that caused the rejection of a hospital referent was that of liver 

cirrhosis. which is closely related to high alcohol intake. Even though diagnoses of 

nervous system diseases might be correlated with solvent exposure - due to the toxicity 

ot many solvents on the peripheral nervous system - they were not outright excluded 

trom the study. Indivldual tmal diagnoses from that category have been examined and 

only one hospltal referent had a diagnosis coherent with solvent exposure, namely 

peripheral neuropathy wlthout diabetes or high alcohol intake. 

ln order to have sorne confidence th a! the reference subjects were nol previously 

hosp.talized for psychiatrie treatment. their medical record was scrulinized with that in 

mind in order to elimtnate such subjects. As the equivalent was not possible for 

population referents, the last question asked du ring the interview inquired about ail 

hospital admissions since the individual was 21 years old. Although a certain amount of 
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underreporting is expected to occur, it can, at least, be quantified as the cases were 

asked the same question. In this study, 49.5% of the cases who completed the interview 

(142/287) reported their hospital admission ln psychiatry. Five hospital referents 

and 4 population referents reported a previous hospital admission in psychiatry; they 

were replaced by another referent. Unfortunately, 3 population referents were kept ln 

the study by error after reporting a psychiatric hospitalization. Assuming the sa me 

amount of underreporting of psychiatrie in-treatment than for the cases, the hospital 

referent group would contain 5 ex-psychiatrie patients (for 322 complete mterviews), 

and the population referent group, 7 of them (for 319 complete interviews) These 

small expected numbers of misclassified 'non-diseased' subjects should not have had a 

major effect on the risk estimates, but if they did have any, Il would have been to bring 

the estimates toward the null value. 

A possible bias results from the fact that hospltal referents were not selected 

aceording to an incidl'!'lce eriterion - i e. it was not neeessanly thelr flrst admission for 

that condition wherea$ IS \'vas so for the cases - because It would have unnecessarily 

lengthened the subJect sel9ctlon stage which had already lasted about ten months. The 

expected consequences would be to have more 'chronie' pallents among the hospital 

referents group, resulting in more unemployment or early rellrement, and most 

probably, a higher number of deceased subjects (with a eorrespondmgly hlgher number 

of surrogate interviews). These consequences were partly verifled ln th,s study, but the 

cases still wor1<ed fewer years than the referents before the key admission 

2. Representallveness 

The validlty of case-referent studles rests for a good part on the selection of an 

adequate comparison group. This issue was discussed wlth sorne detall in the precedlng 

chapter. The usual rule IS to select the referent group ln the same way as the case group 

was chosen, e.g. from patients in the same hospltal but wlth other types of problems. 

The tact that the case series in this study (unllke Study B) came mamly from 

psychiatrie hospitals precluded trom doing Just tha!. However, selectlng patients from 

the nearest general hospital, appeared to be a useful method to obtam a certam 

comparability of the healtn care seekmg behavlour patterns, although It does not 

necessarlly insure comparable hospltal admission praetices Il is concelvable tha! sorne 

of the hospital referents, less inclined to seek help, would not have been treated in 

hospltal if they had suffered from a psychiatrie disorder, and thus should not have been 

included in the referent group. 

The observed sociodemographic differences between the case series from the two 

types of hospitals might refleet sorne unforeseen determinants of hospital admission; 
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this could me an that seleeting hospital referents was really appropriate only for cases 

from the general hospital. An analysis of the data restricted to the general hospital cases 

and their referents, although limited because of the resulting sample size (60 pairs, of 

which 37 had complete interviews), produeed higher risk estlmates both at 'moderate 

levels' of soillents and at 'high levels'. The crude estimates for any duration of soillent 

exposure, both non-signrfleant, were respeetively 1.14 at moderate levels and higher, 

and infinrte at high exposure levels - versus respectlvely 0 85 and 1.40 for the total 

case group; the risks for exposures of 10 years and more both became 1 00 at the sa me 

Intensities - versus respectively 0.97 and 0.88 for the total case group. 

3 Hospital versus population referents 

To address the methodologlcal question of the appropriateness of a population 

referent group, we selected re'erents from the neighborhood of the cases. The polling 

subdivIsion hsls allowed the selection of referents from the Immediate nelghborhood of 

the cases (the assumption bemg here that people living in the same neighborhood are 

relatively homogeneous on soclodemographic factors such as social class, life habits, 

etc.) 

Tlle population referenls were sllghtly, though slgnlficantly, older than the hospital 

referents (54 2 versus 53.9 years at the cases' admission to hospital); this dlscrepancy 

could be caused by the fact tha! age only was available on the electoral lists that served to 

select lJopulatlon referents, and not date of birth as was the case for the hospltal 

referents When they agreed to glve the interview, population referents were as helpful 

as hospltal referents, and the interviewers felt that the mformatlon they provlded was 

sltghtly more rehable th an that glven by the hospltal referents A few more population 

referenls (4 5%) than hospl ,referents (3 4%) refused to glve an mtervlew 

Population referents were more Similar to cases for motner tongue, Immigrant 

status and other sociodemographic factors homogeneous withln a given neighborhood. 

However, their work histones were likely to have been more accurate because only 6% 

of their interviews were done wlth surrogates. 

On the whole, there was very little dlfference between the two referent groups. 

although hospltal referents appeared to constitute a slrghtly better referent group in 

this study. 

C-SUMMABY 

There was no increased relative risk of mental disorder with occupational solvent 

exposure, uSlng the a poor; defined exposure eriterion (exposure at moderate levels and 
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and higher. for 10 years and more). No particular diagnostic category appeared 10 

present an increased risk over the otners. 

However, when the exposure criterion was set at a higher level - justified by the 

results of a reliability study showing that 1 tended 10 overesllmate exposure . Ihe odds 

ratios increased for any duration of exposure, but not for an exposure of 10 years and 

more. There was a significantly increased risk of non-psychotlc disorders for high 

levels of exposure. 

No systematic exposure-response relationship could be demonstraied, but there was 

sorne suggestion of an increased odds ratio for subjects exposed for 5 10 9 years, whereas 

the odds ratios were below one for shorter and for longer exposures. 

Selection biases probably exist but were difficult to assess. Incomplete case 

ascertainment and the fa ct that psychiatric treatment in hospltal concerns only part of 

the mentally III, reflect hospital admission determinants that are very difflcult 10 

identify, and apply during Ihe selection of the referent group. 

Information biases should not have affeeted the results, given that roughly the same 

proportion of interviews were with surrogates among both the cases and Ihe hospital 

referents. 

Reliability and validlty problems of psychiatrie diagnoses, coupled 10 

inconsistencies of hospital statistics, could blur the diagnoslic categories susceptible 10 

reflect solvents' ehromc insult to the central nervous system; thls could partly explatn 

the lack of conslstency in the previous studies regardlng speclflc dlagnosllc enlilles. 

The exposure assessment procedure used was the best Ihat could be done, glven Ihe 

retrospectlve type of available data; added to random mlsclasslflcatlon of exposure, it 

could however have been too Imprecise to detect a subtle effect of solvents. 

The major problem was probably, as ln many epidemlologleal studles, a certain 

inadequacy of the referent group used. Patients from general hospltals were used as 

referents for cases selected from psychlatrlc hospltals; although help seekmg behavlor 

and t ospital ao'Tlisslon practices are probably differenl for physlcal and mental 

disord~(s. Psychiatrie patients from general hospitals were younger and shghtly more 

educated than cases selected trom the psychIatrie hospltals, this mereases the hkehhood 

of existence of selective determinants that could not be accounted for by choosing 

referents from general hospitals . 
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IX. Conclusion 

No increased relative risk of belng admltted to hospltal for psychiatric treatment 

was found among men exposed to moderate levels of organic solvents and higher. 

However . the results of this study suggest an increased nsk among men exposed to high 

levels of solvents Some of this Increase appears to be imputable to subjects exposed al 

high levels for 5 to 9 years. Cases wlth a dlagnoslS of non-psychotlc mental illness were 

Slgniflcantly more exr:.~ed to hlgh levels of solvents than their referents, whereas it 

was not 50 for cases wlth a dlagnosls of psyehotlc mental i1lness. 

The fact that no systematic exposure-response relallOnshlp could be demonstrated, 

and that subjeets who had been exposed for 5 to 9 years presented an increased risk of 

mental dlsorders, could In-iicate a triggenng effect of solvents on predlsposed 

mdivlduals. 

T"e Inconslstent results from previous studles on the diagnostic categones al risk, 

combined to flndmgs ln sludy B - Ihat among psychiatrie patients, cases of organlc 

mental dlsorders (psychotlc diagnoses) are: more exposed to solvents, appear to concur 

in a theory of tnggermg effects. Exposure to a suHlclently tllgh solvent intensity could 

detenorate predlsposed sUPJects to the pOint of reqUlrtng hospital treatment; the nature 

of the actual psychlatrlc diagnosls could be determined by the personality of each 

subJect 

The selection of an appropnate referent group was an Important challenge in this 

slUdy, and It could have been beller dealt wlth If cases and referents could have been 

selected from dlfferent wards of the same hosp,tals. 

More slmllar studles are needed ln North Amenca to further explore the 

relationshlps be\ween occupatlonal exposure to organlc solvents and mental illness. 
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Annex 1 

Disease categories and sub-categories used to define cases 

ICD-9 

A-1 



1 

1 

PSYCHOSES (290-299) 
Organic psychotic conditions (290-294) 

290 Senile and presenile organic psychotÎc conditions 
290.0 Senile dementla. simple type 
290.1 Presenlle dementla 
290.2 Senile demenlla. depressed or paranold type 
290.3 Senile demenlla wlth acute confuslonal state 
290 4 Artenoselerotlc dementla 
290.8 Other 
290.9 Unspeclfled 

291 Alcoholic psychoses 
291.0 Delirium tremens 
291.1 Korsakov's psychosis. aleoholle 
291.2 Other alcohollc dementla 
291 3 Other alcohollc hallucinosis 
291 4 Pathologlcal drunkenness 
291 5 Alcoholle lealousy 
291 8 Other 
291 9 Unspeclfied 

292 Drug psychoses 
292.0 Drug wlthdrawal syndrome 
292.1 Paranold and/or hallucmatory states mduced by drugs 
292 2 Pathologlcal drug intoxication 
292 8 Other 
292.9 Unspeclfled 

293 Transient organic psychotic conditions 
293 0 Acuts confuslonal state 
293.1 Subacute confuslonal stale 
2938 Other 
293.9 Unspeclfled 

294 Other organie psychotic conditions (chrol1ic) 
294 0 Korsako ..... ·s psychosis or syndrome (nonalcohollc) 
294.1 Dementla ln conditions classlfled elsewhere 
294.8 Other 
294 9 Unspeclfled 

Other psychoses (295-299) 
295 Schizophrenie psychoses 
295.0 Simple type 
295.1 Hebephrenlc type 
295.2 Catatonlc type 
295 3 Paranold tyoe 
295 4 Acute schlzophrenlc eplsode 
295 5 Latent SChlzophrenla 
295.6 Resldual schlzophrenla 
295.7 Schlzoaffectlve type 
295.8 Other 
295 9 Unspeclfled 



1 

J 

296 Affective psychoses 
296.0 Manlc·depressive psychosis. manic type 
296 1 Manlc·depresslve psychosis. depressive type 
296 2 Manlc·depresslve psychosis. circular type but currently manlc 
296.3 Manlc·depresslve psychosis. clrcular type but currently depressed 
296 4 Manlc·depresslve psychosis. Clrcular type, mlxed 
296 5 Manlc·depresslve psychosls, clrcular type, current condition not 

speclfled 
296.6 
296.8 
2969 

Manlc.depresslve psyçhosis. other and unspeclfled 
Other 
UnspeClfled 

297 Paranoid states 
297 0 Paranold state, simple 
297 1 Paranola 
297 2 Paraphrenla 
297.3 Induced psychosis 
297 B Other 
297 9 Unspt:tt.lfltlo 

298 Other nonorganic psychoses 
298 0 Depressive type 
298.1 Excltatlve type 
298 2 Reactive confusion 
298 3 Acute paranold reactlon 
298.4 Psychogenlc paranold psychosis 
298 8 Other 
298 9 Unspeclfled 

NEUROTiC DISOADERS, PERSONALITY DISORDERS AND 
OTHER NON·PSYCHOTIC MENTAL DISORDERS (300-316) 

300 Neurotic disorders 
3000 Anxlety states 
300.1 Hystena 
300 2 Phoblc state 
3003 Obsesslvo-compulslve disorders 
300.4 Neurotlc depresslon 
300.5 Neurasthenla 
300 6 Depersonallzatlon syndrome 
300.7 Hypochodnasis 
3008 Other neurotlc disorders 
3009 Unspeclfled 

301 Personality disorders 
301 0 Paranold personallty dlsorder 
301 1 Affective personallty disorder 
301 2 Schlzold personailly dlsorder 
301 3 Explosive personallty dlsorder 
301 4 Anankastlc personallty dlsorder 
301 5 Hystencal personallty disorder 
301 6 Astf'lenlc personallty dlsorder 



301 7 

301.8 
301.9 

Personality disorder wlth predomlnantly sociopathlc or asocial 
manifestation 
Other personality disorders 
Unspecilied 

302 Sexual deviations and disorders 
302.0 Homosexuallty 
302.1 Bestlality 
302.2 Paedophllia 
302.3 Transvestlsm 
302.4 ExhlbltlOnlsm 
302.5 Trans-sexualism 
302.6 Disorders of psychosexual Identity 
302.7 Frigldity and impotence 
302.8 Other 
302.9 Unspecifled 

303 Alcohol dependp.nce syndrome 

304 Drug dependence 
304 0 Morphine type 
304 1 Barblturate type 
304.2 Cocalne 
304.3 Cannabis 
304 4 Amphetamine type and other psychostimulants 
304.5 Halluclnogens 
304 6 Other 
304 7 Comblnations 01 morphine type drug wlth any other 
304 8 Comblnatlons excludlng morphine type drug 
304.9 Unspecifled 

305 Nondependent abuse of drugs 
305 0 Alcohol 
305.1 Tobacco 
305.2 Cannabis 
305 3 Halluclnogens 
305 4 Barbiturates and tranqUllllzers 
305 5 Morphine type 
305 6 Cocalne type 
305.7 Amphetamine type 
305 8 Antldepressants 
305.9 Unspeclfled 

306 Physiological malfunctions arising from mental factors 
306.0 Musculoskeletal 
306 1 Resplratory 
306 2 Cardlovascular 
306 3 Sklr. 
306.4 Gastrolnlestmal 
306.5 
306 6 
306 8 

Genltounnary 
Endocrine 
Other 

306 9 Unspeclfled 



307 Special symptoms or syndromes not elsewhere classified 
307.0 Stammering and stuttering 
307.1 Anorexia nervosa 
307.2 Tics 
307.3 Stereotyped repetitlve movements 
307.4 Specifie disorders of sleep 
307.5 Other and unspeelfied disordres of eating 
307.6 Enuresis 
307.7 Eneopresls 
307.8 Psyehalgia 
307.9 Other and unspecified 

308 Acute reaction to stress 
308.0 Predominent disturbance of emotions 
308.1 Predominant dlsturbance of eonseiousness 
308.2 Predominant psyehomotor disturbance 
308.3 Other 
308.4 Mixed 
308.9 Unspecifled 

309 Adjustment reaction 
309.0 Brlef depressive reaetlon 
309.1 Prolonged depresslve reactlon 
309.2 Wlth predominant dlsturbance of other emotions 
309.3 With predommant disturbance of eonduet 
309.4 With mixed dlsturbance of emotions and eonduet 
309.8 Other 
309.9 Unspeclfied 

310 Specifie nonpsychotic mental disorders following organic brain 
damage 

310.0 Frontal lobe syndrome 
310.1 Cognitive or personalrty change of other type 
310.2 Postconeusslonal syndrome 
310.8 Other 
310.9 Unspecified 

311 Depressive disorder, not elsewhere classified 

31 2 Disturbance of conduet not elsewhere classified 
312.0 Unsoeialrzed dlsturbanee of eonduct 
312.1 Soeialized disturbanee of conduet 
312.2 Compulsive eonduet dlsorder 
312.3 Mixed disturbance of eonduet and emotlons 
312.8 Other 
312.9 Unspeeified 

31 6 Psychie factors associated with diseases clasified elsewhere 
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Epidemiological studies on acute and subacute neurobehavioral effects of organic solvents 

Reference Organic solvents Subjects Summary of results 

Grandjean et al. 
1955 
(Switzerland) 

Bardodej and 
Vyskocil 
1956 
(Czechoslovakia) 

Smith 1970 
(England) 

Hanninen 1971 
(Fmland) 

Trichloroethylene 
(TRI) 

TRI 

TRI 

Carbon disulfide 
(CS2) 

50 workers in mechanacal 
engineering, doing metal 
degreasing 
No referents 

12 dry cleaners 
(2 women) 
55 metal degreasers 
(30 women) 
(8 ex-workers) 

130 workers 
Referents: 63 unexposed 
112 lead exposed 

- 28% with neurological changes (modification of vision, 
reflexes, cutaneous sensivity) 

- 36% with vegetative system problems (fine tremors, 
excess perspiration) 

- 34% with slight to moderate psycho-organic syndro-
me (half of which were without cause) 

- exposure-response relationship with frequency of 
reported symptoms 

- prenarcotic symptoms: headache, sleepiness, nausea, 
tinnitus (up to 66% of workers) 

- vegetativa nervous system s.gns (intolerance to heat 
and alcohol, hot flushes, increased heart beat: up to 
46% of workers) 

- neurasthenJc syndrome (irntabllity, emotlonal 
lability, 1055 of psychic control, etc.: up to 25%) 

- complaints of fatigue (75%) and dizzmess (56%); 
Intolerance to alcohol and tobacco 

- more complaints among the more exposed 

Workers JO viscose rayon - performance ln psychomotor and visual test: group Il 
factory: acted more hke group 1 than "ke group III 
1. 50 exposed Intoxlcated - dlscrlmmant analysls: group Il had poor visual per-
Il. 50 exposed no symptoms formance, impaired dexterity, dlsturbances m 
III. 50 non exposed manu al coordination 

- group 1 had Impa/rment ln performances Involvrng 
vigilance. manual dextenty and intelligence 

\ ' 
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Reference 

Hânninen et al. 
1976 
(Fmland) 

Lindstrom et al. 
1976 
(Finland) 

Hane etai. 
1977 
(Sweden) 

Gun et al. 
1978 
(Australia) 

Knave et al. 
1978 
(Sweden) 

Epldemiological studles on acute and subacute neurobehavioral effects of organic solvents (continued) 

Organic solvents Sublects . ___ __ __ Summarv of results 

Toluene, xylene, but yi 100 car palOters 
acetate, white spirit, 101 referents 

acetone, etc. 

Styrene 

Paint solvents 

TRI 

Jet fuel 
(87.5% saturated 
hydrocarbons 
12% aromatic 
hydrocarbons) 

98 workers in remforced 
polyester plastic products 
43 referents 

52 house painters 
52 referents 

8 metal degreasers 
8 non exposed referents 
(ail female subjects) 

30 jet motor factory 
workers 
30 referents 

- impairment in visual intelligence and verbal 
memory. reduction in emotional reactivlty 

- no difference in mean reaction times 

- poorer visuomotor accuracy and psychomotor 
performance 

- inverse correlation between visuomotor accuracy, 
psychomotor performance, vigilance, and high 
mandelic acid concentration ln urine 

- lower mean scores on tests measuring mtellectual 
capacity and psychomotor coordination 

- lower performance on memory test and reaction 
time test 

- increased choiee reaction time among exposed 
subjects. even when exposure to TRI was weil 
below the 100 ppm TLV 

- more acute symptoms: dizziness, headache, nausea, etc. 
- more symptoms of neurasthenia, anxiety or depression 
- hlgher score of psychiatrie symptoms on interview 
- lower performance on psychological tests demanding 

attention and high sensorimotor speed 
- dlfferences in EEG parameters 
- lower nerve action potentials for sural, hlgher 

sensory nerve conduction velocity for ulnar (distal 
part), hlgher motor nerve conduction veloclty for 
medlan 

... 
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Reference 

Knave etai. 
1979 

Elotsson et al. 
1980 
(Sweden) 

Lindstrom 19BO 
Lindstrôm and 

Martelin 1980 
(Finland) 

Seppalainen et 
al. (1980) 

(Fmland) 

Epidemiological studles on acute and subacute neurobehavioral effects of organic solvents (continued) 

Organic solvents Subjects __ . __ _ _ Summary of results 

Toluene, xylene, 
styrene, ethanol, 
butanol. MEK, MBK, 
MIBK, methyl ace ta
te, methylene chlori
de, TRI, white spirit, 
(ail < 1/2 of TLV) 

Halogenated hydro
carbons, aromatlc 
hydrocarbons, paint 
solvents, styrene 

Halogenated hydro
carbons, tnchloro

ethylene, palnt 
solvents 

BO heavily exposed car 
and industrial painters 

2 referent groups of 80 
workers from electromcs 
mdustry 

56 solvent polsoned 
workers 

98 styrene exposed 
workers 

43 unexposed construct
Ion workers 

107 solvent polsoned 
workers: 48 male, 
59 female 

- higher occurrence of neurasthenic symptoms in 
exposed subjects (fatigue, anxiety, mood changes, 
memory difficulties, psychosomatic symptoms) 

- decrease in nerve conduction veloclty in long 
sensory fibers 

- more Items indicative of neurasthenic syndrome 
- decrease in reactlon tlme, manual dextenty, 

perceptual speed, shorl term memory 

- decline in visuomotor performances and perfor
mances Indlcating freedom trom dlstractability 
(solvent-poisoned workers) with an 
exposure-response relationshlp 

- styrene workers dlffered only slightly from un
exposed workers on psychologlcal performances 

- personahty factor analysl5 solvent-polsoned group 
had indications ot psycho-organic detenoration; 
styrene workers had tew emotlonal reactions, low 
anxlety and low number of neurotic signs 

- women showed a wlde-range decllne 10 verbal and per
formance scales of WAIS compared to Flnnlsh populatIOn 

- men had more dlfflcultles ln memory and concen
tration than women 

- sorne relation between long duratlon of exposure 
and poorer performance on sorne psychomotor tests 

.... 
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Epldemiological studles on acute and subacute neurobehavloral effects of orgamc solvents (contmued) 

Reference Organic solvents Sub)ects Summary of results 

Anshelm-Olson 
et al. 1981 

(Sweden) 

Gregersen and 
Stigsby 1981 
(Denmark) 

Anshelm Oison 
1982 
(Sweden) 

Iregren 1982 
(Sweden) 

Routhier et al. 
1982 
(France) 

Mixture of solvents 
with MEK 

(> Swedish TLV's) 

White spirit, per
chloroethylene, 
styrene, toluene 

Xylene, toluene, 
butanol, ethanol 

Toluene 
(around TLV's) 

TRI 

42 steel workers ln the 
production of plastic 

coated sheets 

7 painters 
6 dry c1eaners 
10 plastic boat industry 
workers 

31 rotogravure workers 
28 referents 

47 palnt manufacture 
workers 

47 referents 

34 prlnters 
2 referent groups: spray 

painters and non-exposed 
(referent groups are sub
sets of Elofsson et al. 
1980) 

188 workers ln screw
cutting plant 

(96 exposed less than TL V 
and 47 > TLV) 

- Simple reactlon t.me measured before, 6 months 
and 21 months after ventilation improvement: 
consistent improvement over each measurement 
penod, for mornlng and end of shlft 

- no difference in means of auditory reactlon time 
- wider range of reactlon tlmes w.th unchanged mean 
- s.gnificantly lower concentration, attention and 

abstraction scores 

- sigmficantly lower simple reaction time at the 
highest exposure 

- lower performance of exposed on dots and visual 
memory tests 

- exposed reported more symptoms on questionnaire 

- printers had poorer react.on times than the 2 
referent groups 

- other test results are similar to those of the non
exposed; painters d.d more poorly on these tests 

- more symptoms of fatIgue, tremors, trigeminal 
geminal neuritls, drunkenness, dizziness 

- only fatigue and tngeminal neuritis are associated 
with urinary trichloroacetic aCld 

... 



Epidemiological studies on acute and subacute neurobehavioral effects of organic solvents (continued) 

Reference Organic solvents Subiects Summary of results 

Boudène et al. 
1983 
(France) 

Cherry et al. 
1983 
(England) 

Lindstrbm and 
Wickstrom 
1983 
(Fmland) 

Struwe and 
Wennberg 
1983 
(Sweden) 

TRI 

Styrene 
Styrene 
Methylene chloride. 

methanol 
1,1,1·trichloroetha· 

ne, toluene, xylene 

White spint 
(around 40 ppm) 

Toluene. xylene. 
styrene. ethanol, 
butanol, MEK, 
MBK, MIBK, methyl 
acetate. white Spirit. 

Toluene (90%), 
xylene & petrol 

124 metal degreasers: 
1· 55 men, 10 women 
II· 18 men, 3 women 
111- 32 men, 6 women 

· complaints of dizziness (23% of subjects), 
intolerance to alcohol (21%) 

· decrease in performance on psychometrie tests 
for blood tnchloroethanol > 10 mgll 

27 fibre glass boat makers - visual analogue scales for sleepiness, physical and 
20 fibre glass panel makers mental tlredness, general good health: no difference 
56 film makers at beginning of shift, but slgnlficant deterioration 

among exposed at end of shih 
15 paint makers . mood deterioration negatively correlated with blood 

219 maintenance house 
229 referents 

80 exposed car & indus
trial pamters 

80 referents 

37 pnnters 

solvent levels JO the first three groups 
- simple reactlon tlme: slower in morning and no 

difference at end of shift for styrene and methylene 
chloride; slower at both times for paint solvents 

-sigmficant difference in 'chromc' symptoms -
forgefulness, sensitlzation, dlzziness, weakened 
sense of smell; 'acute' symptoms - feeling ill. nausea. 
runny nose. 

- poorer performance JO visuai memory test 
· prolonged simple reaction lime 

- painters presented more fatigue, nervousness and 
lack of manual dextenty (neurasthenlc syndrome) 

· painters had general decrease ln conduction veloclly 
and actIOn petentlal amplitude for penpheral nerves 

- prrnters: large decrease rn nerve action patentlal 
for sural nerve only; no Increase 10 psychiatrie 
symptoms 

\; 
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Reference 

Gregersen et al. 
1984 
(Denmark) 

Mutti et al. 
1984 
( Italy) 

de Grosbois 
and Mergler 
1985 
(Canada) 

Maizlish et al. 
1985 
(USA) 

-
Epldemiological studles on acute and subacute neurobehavloral effeets of organic solvents (continued) 

Organic solvents SubJects Summary of results 

White spirit, per
chloroethylene, 
styrene. toluene 

Styrene 
(Levels between 
10 and 300 ppm) 

Ethyl ether and 
alcohol 

Paint solvents, glues, 
lacquers, printlng 
solvents (Isopropa
nol, hexane) 

65 solvent exposed: 
pamIers, dry cleaners, 
boat builders, photogra
vure prmters 

33 unexposed workers: 
electriclans & ware

housemen 

50 workers fabncating 
fiberglass silos 

50 sex-, intelligence 
and age-matched contrais 

71 exposed workers in 
an explosive factory 

74 unexposed workers: 
public servents and hos
pital workers 

124 exposed and 116 non
exposed workers 
(office furniture, auto-
motive parts, pnnting) 

- significantly more acute symptoms: somnolence, anorex
ia, headache, vertigo, inebriatlon, alcohol potentialion 

- slgniflcantly more 'demential' symptoms: impaired 
memory and concentration, fatigablhty, emot/onal 
instability, irritability 

- no dlfference ln neurologlcal symptoms 
- sigmflcantly more emotional changes, poorer 

performance m ail the tests, more cerebral asthenopia 
- no effect on reachon tlme except for larger range 

- signifieant Impalrment of verbal learnmg skills 
among workers wlth urine mandehc and phenyl
glyoxyllc aCld sums > 150mmole/mole creatinine 

- signaflcant Impalrment of loglcal memory and 
visuo-constructive ablllties wlth MA+PGA sums 
> 300 mmole/mole creatinine 

- higher frequency of prenarcotic symptoms (slower 
reflexes after work, inebriation, slurred speech, 
distraction, dreamliness) arr.ong exposed workers 

- higher frequency of mood changes, fatigue, insom
nia, memory and concentration problems, hand 
tremors and dizziness among exposed workers 

- more symptoms reported among the more exposed 
group compared to the less exposed 

- pourer memory span among exposed 
- no relation between behavioral test performance 

and solvent concentration 



Reference 

Malzlish et al. 
1987 

Valciukas et al. 
1985 
(USA) 

Ekberg et al. 
1986 
(Sweden) 

Winchester and 
Majdar 1986 
(New-Zealand) 

Mikkelsen 
1987 
(Denmark) 

Epidemiological studies on acute and subacute neurobehav1oral effects of organic solvents (continued) 

Organic solvents 

Paint solvents 

Glues (alcohol
based and contact 
adhesives) 

Palnt, adheslves, 
printing solvents 

(mamly toluene) 

Mlxed solvents 
palOt solvents & 
white spint 

Subjects Summary of results 

74 shipyard painters 
74 controls matched for 

sex, race, age, education 

25 floorlayers exposed 
for > 20 years 

25 floorlayers exposed 
for 5-10 years 

50 age-matched carpenters 

42 exposed workers 
42 non-exposed workers 

matched for age, sex, 
race, education 

94 painters 
99 bncklayers 

- no relation between solvent concentration and neu
rological function tests' results 

- ml Id neuropathy among 16% of study group 

- increased prevalence of acute neurologlcal symp
toms among pamters 

- decrements in CNS functlon tests (Block deSign, 
Digit symbol, Embedded figures) among pa inters 

- performance on tests related to chromc symptoms 

- increased prevalence of neuropsychiatrie symp-
toms among floorlayers with long experience 

- visuo-analytical Impalrment assoclated with ex
posure to alcohol-based glues; perceptual im
palrment associated wlth exposure ta contact glues 

- hlgher prevalence of dizzlness and headache among 
exposed 

- hlgher prevalence of memory and concentration 
problems among exposed 

- Increased simple reactlon tlme among exposed 
under 30 years old 

- aSSOCiation between solvent exposure and any degree 
of dementla 

-no clear aSSOCiation wlth performance on psychometrlc 
tests and C"nlcal Slgns of penpheral neuropathy 

-association wlth neurologlcal fmdmgs of dyscoord
matlon and wlth cortical and central measures of 
cerebral atrophy on computanzed tomography scan 

--
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1 

McGlI1 Unlverslly Idenlllll'Rllon nUl11bt'f L... ...... !_IL... ........ _I--...J 

School of OccupBtlonBI HeBlth Dott' of Irncr\'t'w _______ ~ __ _ 

Bcglnnlng ____ h I:nd ____ h 

Length or Illlervll'w 

Srudy on ocLupnllon and ,"clIlIIl heulth 

A. GENERAL INfORMA liON 

1. al would (ust like to mllke sure thut 1 0111 ~p('ukjng tu !Ill' rlghl p.'r,oll 

2. 

have here thal your IIgI' 15 __ )l'llr~. " Ihlll corn', ,1 0 Dm" 11111 know 

bl Can you glve me your dal<' of b,rrlr __ _ 
D -~ï- --'I{ 

U DOl" 1101 know 

blnh glVl'1I by l '>"h)1'1 1 1 
2 Olhl'r J EUle of 

1 would now IIke to ask you u fl'W g,,"erul <tul"II,,"~. 

Were you born ln Canadu? ni Yl'~ 

bl 1\" [' 

cl ) 

Wn~ 1 hl~ III nll ullglophlllll' lomll\'" 

rrurwIlphllrll' 

Anillophllll(' 

3 Oth"r hpl'I "v) 

/1 ""1. WIlNI' IH'n' yOIl ""rll" 

\\ h.11 \ ".'r tfld vou 11l1111' 10 
lunlld.I" 1'1 ____ _ 

3. 01 Cun you n'rnembpr whul your Lit hl'r or gu .. rtflulI'~ Joh WII' wlwu you W"1f' Il 

chrld? (Whnl Iype 01 work d,d Ill' d,,") 

yes (specllyl _____ _ 

7 (l'male pur l' nt or guar<.lwlI 

8 dDes 1101 know 

9 relusal 

hl Can you rI'mcmh('r wh'!l IYP(' of 1 !lili/MUy hl' work .. d for'l (Whlll ,II" Ilu'y "0"1 

yes 

7 ("lI\u!" purl'II1 or IIl1urdlllll 

8 <.laes nOI kllow 

9 refusai 

4. III AI what age d'd you I!'.!v!' prlll1.'ry "h .. ,,1 

bl Old you go on lU sCLOIld.try ~dl,,()I'1 

yes dt who1l agI' dld you It'.!ve 1 l" 

2 no (00 1 0 Qur~ fION 4<11 

cl Afler secondary senool, d,d you go on lo LolIl'l{e, Utllvl'r\IIy or oth"r \llldl"~" 

1 yes When wa~ Ihl~'1 II) III J 'l ___ _ 

Wa~ Il full-Ume [J , or part-trin!' LJ ., 
2 no 

dl Dld you recelve any tCc.hnILIJ! tr,lIl11ng or a Ir.JI!" <'<lur\l'" 

1 ycs: Wh!'n wa~ lhl\" 11) ___ ln 111 __ 

Was If lull-Ume! ], or v.trl-lImc C)" 
2 no 

Check apprOlllmale year end,'d full Il m" vh"ollng 11) ___ _ 



2 

B. (Jl ClJI'A IIONAL 1I1'>IOflY 
Now- ï-w"üid Ilkf;r,)ï':lïuw-~ome dclalls about cvcry job yUli held slnct' you 
fllll~llI'd ~,Ii/Jui lJ1 19 __ , startmg wlth the !Irst and golng up to the 
prc~ent d~y. 

~~-------------- - -
5. Whlll 1 yp,. "r (01111' ••• 1) f,. Dlr! you hllve 7. (un you de~crlbl' la me ln a few 8. When dld you 
w.-rI' you worklllg ror 1 mort' Ih.In Ont' Sf"nt('nce~, wh al you dld ln Ihl~ job? stan thls job? 
JIl whal ( Ily W", Il JO" wllh thls (durlng a typlcal work day/weekl When dld you 
If.lf titI'!!') Uo yOIl ( uIl1Jl~ny? finish It? 

r"IJl"lIIher Il'> n~III("1 

---- --- -- ----
1 YI'" or Co. 1111 .. hl .Ir! Ing 

hy 111" flr~t ) From 19 
~------ --- - --- --

--- To 19 -- --------~ -- --
City (1 ,JI nllon) ----- --- rnlh~./yrs. 

- - -- --- Cl Full-lime -------
Nam,' o! <.. (J. 

Ollu'r Job D Part-tlme -- ----
" y('\-l h/wk, --

AI 
I-~~ ~~ 

1 YI'" or Co. 1Ill!' 

1 rom 19 -- --- - ---------- -------- --
ru 19 - - - -- - -- --- ------

Cil v Il OL.,t 1(11) --- - -- mths./vrs. ---
-- --------- (llh", Joh o rulHlrn!' 

N.IIIlt' ni t Il. If 
V'" ----1 l- I Part-IImc - - - -

- ---- --- - --h/wk. 

B) 
-~_. . - - -- - - -----~--~ f-== -

1 yp" fil l Il. 1111" 

Irom 19 ------ - ------- --- --
10 Iq - -- -- --- - -- -

( -II \ Il ,1( 01(1011) Illt It../v r ~. -- -- - ------- ---
---- ~ - Ollu'l JII" 

[J foull-IlmE' 

N,IIHt' III t Il. Il \"" LJ PUrI-tlm!' ----- --1 
- - - --- ------ ---h/wk. 

( ) 

-- _-=::;:" _-,,-=---...::z.-.;;:;:...;:=_ -;.,:o-~- -
1 \1'" III l Il. IlllP. 

r 111111 1'1 - - ---- - --

10 19 - -- ---~ -- --, 11\ li '" ,1111111) ___ mt Ih./vr~. --- - --
--- - -- ()III", Jllb [ -J f-ull-tlme 

N,III1" \II ( Il. Il \l'~ - --1 c. J Part-tlmc - -- --
-- - - ---- --h/wk, 

(») 

"'_.:r-"'_ --=------ - - -- - - ~ 

1 \ P" \II ( ... Illlt' 

- --- --- - ----- From 19 --
--- -~---- --- -- -- --- To 19_ 

(-II \ (1 '" LI t 11111) --- ___ llItlh./)'r~. -

--------- lltlu'r Joh l J Full-tlme 

:'\.c.lltlt' lI! l Il. If Hl, -> P!lge 4 [] Pmt-Ilme -----
- - - ------- h/wk. - --

1 ) 
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1 

3 

Now 1 wnuld lakp to ask ~ome qur~llon'l aboul your t"p("url' 10 (hl'l11l< nl< 111111 <Imllnr <\lh'II1I11'(''I 
ln (1)(' COliN' of your work, 1 hl~ qUI'sl Ion t~ VNV 1 ItIJl"rllllII 1 0 1 h .. <11I(h, '10 1 h"I'" \ 011 will hl' 
able to glvc u< the dctllIls wc nced for t'Odl of vnur Job" It ~hnllid Il''1 tukt' IllO IOIlIt, 

12. ln the {'our,e of you r norm ... 1 work, dld YOU h,mdl,', 
Inhale or Ingl',r any of Ihe follo\\'lIIg sub<I[lI1U'~" 

(a) (b) (cl (d) (c) (f) ~g) (h) 
0 ~ 

.... 
'" "' "' ct': 

<1) Cl> 
'" VI <li " 

",,, 
.0 " '0-:: 

- ~~ t: oC ë "0 '" u.o VI "'''' - U 
-::l <1)'<: 

U _ 

" ;na:: <1) " 0 ë2 tn ,. 0 ~D ~ ~~ " E '" 
VI !Il _ .. <1) 

- U on ... <l)~Q. - <li 

" 
co-=: 

~~ ~;;: <li " - .... ::> 00 :::=UO l) o...oLL. ...J o..:r 
-- ---

Yes J J J 1 1 t 1 t 
No 2 2 2 2 2 2 2 2 

Docsn'I know 8 8 8 8 8 8 1\ 8 

Specify --
-----

-- ---

------ -~---

A) 
~ ~-, 

Ye~ J' 1 1 1 1 1 1 1 

No 2 2 2 2 2 2 2 2 

Doe~n'l kllow 8 8 8 8 8 8 Il 8 

"pcclf~: ------- - --- - -

----------

---- ---
- --- ~ --

B) 
-- ------ --- - -

Yes 1 1 1 :lT:--i 1 -, 1 

No 2 2 2 ~ 1 

2 

Dœ~I1'1 know 8 8 8 8 8 8: Il 

~peclfy. ---_.-

---------------- - -- ----

--- ----
-- -.--

C) 
,- . rr .. ··· - - - --

)'l'S 1 1 1 1 1 1 1 J 

No 2 2 2 2 2 '1. 2 2 

[)()('IIl' 1 kilowi Il 8 8 8 8 8 Il /1 

~jlcclly' -------- --- -- -- - - ---

------- - --- -- --

---------- - - ---

-~---

D) 
- _.-

--r-- --- .... 1- -
Yes 1 rn-rr 1 

1 

1 1 , 1 

No '1. 2 2 2 2 :1 2 

1 
2 

Dœ~n't know 8 8 8 8 8 ! 8 8 8 

Speclfy. 
1 

-1 

El ==1 

1 \,llI1plt', 
Glu .. , Indu,1 rUlI IIdl1",II<", rulth"f Of ~"Ir/t 

b." .. d ~Iut'" "P"" \ . 
..,,,1\\'111' ""'IOIIf', (IIlh."", 'l" fil' hlm ""', 
v.lr,,,I, 11I1I1<',.tl 'I>trl", 111('1 h,tlt"l • 
( It',IIlt'r, ur d"l(rt'II"'I~ 1 rh hl""'lhllo'III' or 

~l..<!'!.,-t2. ... '~, J~_.t~ ",_\t',"'III/;; 1 h'ld"Il'_ "!":I~'.!J.'~ __ 

'l, Puri III( II",,,, \' III', dld \, 'II ,\t', "1 "1' 
wnr)..tllg lor h 111011111" (II 1110111 1111 oth"l 
r ... I,on~ Ilkt' 'trlk""lIIlltlllfl "',vlc","It,' 

\op.., Il) III 1'1 1,,1 1I1I!t •• /vl " 

h, ... "U'>P of 

h) III 1'1 101 11111" fyr'l, 

hf'( dU'-If' nt 

( ) 1" 1'1 IlIr IIl1h~./} r'l, 

Iu'( Illl ... !' ni 

'1. IlO, Il .. \!t', 

1\ d«H'" 11111 ~I" ,w 

'1 rpl,,, .. 1 

10, D", "": lit, .. ", ""' killy. \"'" ". dld yo" "vpr 
holol " 1''''1 111111' I"" al .. "" wllh yllur 
111"10 Jolt ' 

Y'" d) 1" 1'1 lor ._ 11111" Iy' '" 
wo,k III ,./w"l'k 

h) III 1'1 1111 1II11t,.Iyr., 

work hl" /wl'l'k 

( 1 1/1 1'/ Jor '"Ih"./VI '. 

w",k III ,./w,'('k 

'l uo 

8 df,,", Illlt kllow 

q rI'! lI'",1 

1 " "'"" f' )"" h.IVI' 11/'1'" w",k'l":, tilt! you 

2 

8 

'/ 

.. v,'r hold Il Jf.h wh"rf· yUIi WlOrt' f('guLlf 

Iy )"It! .. II for "'VI'f,t1 /JIo/llh, "III li '{,·ltr'i 

yI " "/ II. 1'/ III' /ltIJI',./Y", 

WII/~ 

hl "' 1'1 '"r 1I111".Iy'., 

wor~ 

() III 1'1 lor IlIlh'./yr" 

wor~ -- ~ .. ----
TIf} 

d,)/', Il,,1 ~u()W 

lf'I u,,,1 

lIA, UlI,k 

L.I~I doly dt WII'~ 

m'mlh Y"'" 



r 
1'",)Wh .. 1 Iypl' of ("rnp,trI) 

l' 1 r' you worklllg fur? 
i 'n l, ",II (IIV I\'d~ Il 

!tif dit d') 1)., yuu 
, j IIIf"rnlJf'r uc., 0l.1111("1) 

1 \ 1" "f (0, 

( il Y (, '" oIllIHd 
1 

1 
l ",11111 01 10, 

, 
1-'-) ---- --- --------

i Iypl' of Co .. 

( lIy (loloillolI) 

1 N,lIIll' of ( 0,: ____ _ 

1 ypl' of (0, 

lll)' (l,,, ,Illon) 

N,III1" 01 (n, 

II) 

, ) l'" 01 {II, 

( Il) (1 ur 0I11t11l) 

I\,IIIH' ,,1 {o, 

Il 

1 \ l'l' ,,1 l \1 

( Il \ (1 '" .lII'"I) 

N,\lIH' ,li Ill, 

Jl 

you havc 
tll,\n onc 

h,d,Dld 
!II ore 
Jol! w 
contpa 

1111" 
b}' th!' 

Ilh tlll~ 
IIY') 

... t .. fllnr, 
flf&t) 

------

OtlH'r 

If ye~ 

'I.tle 

Otlll'r 

JOu 

--1 

----

Job 

If Yl'Sl 
--

7<1). Can you descrtbe to me ln 8 few 
sentences, what you dld ln thls job? 
(dur.l1g a typlcal work day /week) 

--- - . 
1 Ille 

-

-------

-----
Olhl'T J 

If ) (H, -

(lI> 

-1 
III " 

0111", 

" \l'" 

IlIll' 

~:"_~ 

------
----

Db 

--j 
---'='==-=-===-

.-----
_._--
----

Ollu'l J< .h 

If \ ( .... --, ('hl" 1.. 
,uld lI .... C' 

Il,'11,11 " 

,Iddl- 1 1 
It't't 

--

~ --

=---=-..::::.-- -- -

-

-------

-------,----------~----

8d) When dld you 
start thls Job? 
When dlcl you 
finish It? 

From 19 --
To 19_ 

--.Ill 1 Il .... /yr ... 

[] Full-ume 

LJ Part-Ume 

h/wk. --

From 19 

10 19 --
___ mth~,/\r~. 

1 ) /'ull-tlmc 

IJPart-tlme 

h/wk. --

= 

From 19 --
10 19_ 

___ mth~./yrs, 

1.:"1 Full-lime 

[1 Part-tlme 

h/wk. --

f rorn 19_ 

To 19_ 

___ 1111 h~./yrs, 

r~ J full-ume 

o Part-lime 

h/w". --

From 19 --
10 19 --
___ 1111h~./yrs. 

Il Full-lime 

I-J Pnrt-tlrne ,. 
h/w". ---
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1 

I---------------------------------------~-------
120) III the course of your norrn,,1 work, dld yOIl hnndll', 

Inhale or ingcst ouy of the followlng subsulIIees? 

(a) (b) 
III 

... cv 
o E 

:3 
U u... - ... 
y l'J 
VI .0 
ro .0 _ :3 

n.cr: 

(e) (d) (e) (f) (g) 

... 
o 

~~ u. 
-- U U _ 

~ ..(.l 
V) ... 
<1J <1J 
o..:r: 

(h) 

--------;----l---~---t--_T---I-------
Yes 

No 

1 

2 

B 

1 

2 

8 

1 

2 

8 

1 

2 

B 

1 

2 

B 

1 

2 

B 

1 

2 

B 

1 

2 

8 

1 

Doesn', kno\\ 

Spcclfy: _________________________________ _ 

--------------------------------------- -----
------------------------------ ---------

Yes 1 

No 2 

Doesn't know B 

1 

2 

8 

1 

2 

8 

1 

2 

8 

~TTTI: 
8 ~ 1 ~ 1 ~ 

Spcclfy, ______________________________ _ 

-------------------------------------
------------------------------------
G) 

Yes 1 

No 2 

L>ocsn'l kl10w a 

1 

2 

8 
Speclfy: _____ -"-, _______________ j 

-------------------------------1 
H) 

~"" ,JIT:TIl CI il iT T 
Speclfy: ___________________________________ __ 

1) 

Yes 1 1 

~n't knowl ~ 
1 

2 

8 

~ TTI:lTT ; l ~ 
81:1:1: Isis 

Speci fy: __________________________ ---------1 

J) 

13. Durlng nll Ihest" yenrs UI wllrk, tlld 5 
you t"vl'r ~Inl' worklnR for 6 l110nlha 
Of lll11f(, hl'\"nu~t' of h('ullh·n'IIIII-d 
problt'l115 (uccldent, 1III1l'~~. t'H·.'-? 

yes al ln I!) __ tor __ mlhs/yu, 

becuu~e of _______________________ _ 

bl ln 19 ___ (or __ 1l1lhs/yn, 

bt'Cllu,,' of __________ _ 

cl III 19 __ fur 

bt'culI't' of 

2 no. IR'VI'r 

8 duc, nol knllW 

9 rl'fu,ul 

liA. C.heck 

Lo~t duy III work 

__ month ___ y{'fjr 

lI1ths/yr~, 

] 



6 
1 would now flke to check wlth you sorne types of jobs and actlvltles whlch ore 
p/JrtltullJrly Importunt III our study. 

14. Whether /Jt work, ut home or 15. Wos Ihls 8S part 16. Wht'n wos 
Illlywherp el~e, wcrc you ever of your Job" If thul? (In 
Illvoived III no, ~peclfy. whul years?) 

al CUhlllCI muklllg 1 yCh 1 ycs from 19_ to 19 -
or wood workllll; 

2 no 2 no from 19 - to 19 -
--------

J) /)1I'q,,1 "lIglnl' 1 ycs 1 ycs frnm 19 10 19 --
Opl'rlHioli 

2 110 2 110 --- Irolll 19_ tn 19 -

.) MIII'/III](' or ('111;11](' 1 y('s 1 ycs from 19 10 19 ---
1IIIIIIIlelldilce 

2 110 2 no from 19 10 19_ -
-

1) IlfllI~., PUIIlIIIlI;, Ihlld 1 YPh 1 yes 1 rOIll 19 ln 19 - -hy hOlllCOIiC el~p 
2 110 2 no from 19 to 19 - -

-

t' 1 Il. Y t'1l' lIIl1n l: 1 y(~~ 1 yCh from 19 to 19 - -
2 110 2 no Irom 19 10 19 - -

_.-~-- ------ ------- .- --------
) ~1.IIIIIII" lllllll~ III 1 yl'~ 1 yl'~ Il "m 1'1 10 19 - -

11h11' I:I.J~~ boa (~ 
2 110 2 110 from 19 to 19 - -

--- --------
) lUI or "'111111'1 1 yc~ 1 yes lrom 19 10 19 - -

JlltH "~~lIll'., 
~llIlllIll: dlllllhlb 2 110 2 no from 19 tn 19 - -

--------
h ) "'plolVllIg 01 lll'(,~ 1 yeh 1 YPh from 19 to 19_ -or \\t't'th 

2 110 2 110 from 19 to 19 - -
---- --------------

l'II\( f·~~llIg 01 1 yp~ 1 yl'h 1 rOIll 19 to 19 - -1) 

Jlhol ogl ,Ipl" 
2 110 2 no from 19 __ 10 19_ 

- -- -- --- --- --- ----- -- - ------
1'111111111: (11'\1111'. 1 VI" 1 yC~ flom 19 to 19 - --
P'lpl'l) 

2 110 2 no [rolll 19 10 19 - -

-- - - ----- -- - -- --- ~-----

17. How mony 
hours a week 
wl"re you !blng 
thls? 

h/week --
h/weck --

h/week --
h/wl'ck --

h/wef'k --
h/wcek --

h/wcck --
h/weck --

h/wcek --
h/week --

------
h/Wl'f'k --
h/week --

h/wl'ek --
h/weck --

h/wcek --
h/week --

h/week --
h/weck --
h/week --
h/wcek --

1 Il 01, IJUrlIlg \'lIur ,Idult 111t·. lhd you holVI:' ully pr,lLtlColl hobhy tholt II1volved the use of 

p,III1I~[-I. gIUl,~1 1. ~"hents 1 1. cl t'atl!'rs1 1. or other slllllldr producls? ______ _ 

1 \ '" :1 lin 8 dOt's Ilot kllow 9 refusui 

18b, Whut \\Il~ tht' hobb\" 

Il 

'lI 
J) ____ _ 

18e. 1 Ill' cheml!'oll prouucI'J 

1) 

2) 

3) ______ _ 

From 

From 

From 

19 10 19 -- --
19 to 19_ --
19 to 19 -- --

h/week --
h/week --
h/week --

.... 

v 



1 

b) 

c) 

d) 

4e) 

D. PLf~SONAL IIAIIII S 

Here are a few questions on smoking and drlnklng hublls 

19.a) Have you ever smoked cigarettes regularly? 

1 yes 2 no (-> Q 20) 

b) Do you still SlI1okl'? 

1 yes 2 no -----, ~I\l)l\led _____ yeurh) 111:1'. 

7 

c) On average, how many clgurettes do (dld) yuu ~lI1nkl' il duy? _______ ('II('/(!tl) 

20 n) Il Il v!" yOll l'Vl'r drullk 1)I'('r, ddpr, \VIII!' or ult nllOl rt'glllllrly, Ihlll I~ CHIU' Il Wl'l'k or mllrl"1 

1 ye~ 2 110 8 doe~ 1101 kllow CI rl'I Il'111 

Dunng the last 10 ye,lrs or 'iO, (hd vou 
drink beer, eider, wlne or alcohol once 
a week or more? 

If yes -, Ilow many bottles/glol"l's 
dld you drll1k appr())omately on 
average euch week'l 

No, 

for how many years hùve you 11('('11 
drlnklng (dld you drink) ùpproxlJJI<llely 
thls amoullr'l 

-----
Sillee you \Vere 21 Y('.Irs old, " ,)1, Ilten' 
Ihere ever a Illne \V1",n you dr,lIIk 
much mor!'? 

-
1It'l'r 

----
1 

1 

--

---
-----

1 YC" 

8 doc' 
1101 kil< 

/(Idl'r 

'IV 

No 

hOllle', 
)ll'r WI'l'k 

yellr, 

2 JlO 

q rl'(u,,,1 

1 1 ) C', 

liNo 

~ltI,,,(,,, 

PC'I IVl'l'k 

'1. "0 
Il d",', q rt'lu',11 
1101 kJlow 

'\Ie ohol 
(::'1l1rll~) 

1 1 )'('N 

liNo 

HIIl~"" 
l'c'r w('I'k 

1 YI" 'J. 110 

li clIIC" CI l('fU'l/l1 
1101 kll"w 

n -wlïlïl-:'g" -w'-'n; yOll -II IIC'Il - yllli " unc'cI 
-- -- ----

\"'1., l, 

g) 

h) 

to drulk mure'} -

Ilow mu(h dlcl you dl "l~ IIH'JI'I 
- - !Jolllc', 

__ y:r IIC:'::~ 

yt'dro:, 

- --
- ----

for how IOJlg? -
-- - ------ - ~----

Comment, 011 nlcoltol (oJl,urnpllClfl hl~lory ---
----- ----------

~- --- -- - -- -_. -- -- -- --------- - - ----
---------- ---- ----- - -

L MI DICAL 1/I~/O/n 

gJ.l""" 
I,,'r IV~~C~ 

~ ,'ur ~ 

gL"l;l('" 
I,,'r IVI'C' 

1 "'III fllll~h bv [l,klllg )OU "bOUI ~OIJl(, alllIlC'"l~ or dl~"oIw~ Ih.ll yOIl llI11y havI' III/cl. 

--------------- -- -
21. Ila~ a doLlar ever lold yuu Ihdt 

had' 

[l) rv1Plllllglll~ or HllcCllUI1 1 
of the br,lI11 

2 

Il) COllvul"oll' 
1. a, .Ill l/llallt 1 

2 

2. as a chlld 1 

2 

3. SlllLe then 1 
2 

c) A he,lu IIlJury wllh 1 
loss of COIISClousness 2 

d) Stroke or Cllher 1 
.lIness of thdt klnd 2 

1 

----
you 

YI" 

110 

y.,s 

no 

yes 

no 

ypS 

no 

yc~ 

no 

yes 

no 

-
no Wh.JI t 

rp( ('IVf 

r",llllll'111 circ! y',1l 
, lor Ihl~ prohh'IIl') 

- -.- --
lJ /ICI/'" 

dUl.!!Ll lUl Jwuw ___ _ 

- . - - -
r Illo/IC' 
[] c/oP~ Il 01 kllow 

-----
LI Il'111'' 

UcI"C" Il fil .,,"W 
-- - - -

1 1,,"11" 

2:1. In wh,ll yl'ur WIl'! 1 
1 Il,,') 

III 14 

111 ICI 

ln 19 

1 Il JlI 

......J.ld9.LL_IJ (JLJ\.rr'Jj'{ _ ____________ _ 

--. ----- ln ICI 

[-1 """ .. 
Cl rl<".~ Il --

ln 1'1 --- --
1 1 li'I/'" 
LJ ci"r:~ /If Il knfJw --------'--



8 24, !lincc you wcrc 21 yeurs 010, have you cver been hospitollzed? 

1 yc!> 2 no B ooes not know 9 refusul 

a) When'I Whnt was the 
nll'okui problcrn'I 

Il) When'I Med.cul problern 

d) W/I('n'I Med,<.U1 problern _______________ _ 

----------------------------------------------
-- ------- ------------- -----------------

d) Whf'n'I Medl<.dl prolJlern 

-------------------------------------

2'i. 1 IIldlly, do you IllInk Ihdl dny of your J(/b~ has affc<.!pd your hedllh? 

-------------_._-----------
--------- - --------------- -- --------

--- --- - - ----- ----- ---- --------._----
1I11~ ('Iuh 111f' !JU('~., .. IlII.lIr... 1 h"nk )OU Vt'n llIulh for Ih .. 11111(' you. took for th.s 
1II11'rv ... w. 'tour (I/IlP"I""OIi ln th" ~tudy w.1I 1)(, v(>r~ lI~l'Iul )ou C.lll be u~~ured 
t h.1t 1111 1111 111111.1111/11 ohl.lIll1'd f r"l11 t III~ !jIlP~t 1II1l1l.llrt' will bp ht'pl strict Iy conf,dcll
tiul. If l' ..... r Wl' 11I'I't! "ddl!lollai .1I(OIIll,H'OI1. UII. wc c,lil you? 

L 1 Yc~ lINo 
1. li'JJ !_~~YJL~Ui'--~Q.MAH~~ 

Il - l' .. r~'',,, who ~,IV" ml"rlll.III"" (Rl'ldtl(lIl~llIp wllh subJt'( 1) 

'" - 1 Yll" IIi 1I1l('rVII'W 
1 - ll'l .. phollC/hol1u' 
2 - 1 (' Il'phonl' Iho~p.1 al 
:1 - l'l'r~o.I(lllholl1f> 
,1 - l'er~()lldllh()~pltal 

~l - OlhPr 

:l) - 1.lIlgudlW of 1 lit 1'1 VII'W 

1 - 1 r("lwh 
2 - Ll1gl"h 

,1) - II'n, thl' IOOllPl.lt ""1 of IlPr~()1l IlIlervlewcd. 

~ H"rV go"d 

5) - IlIlt'l\lt'w "'('IIl~ 

1 - \'''1 \ n'Ii""I,, 
J - !JUt'~1 IIIlIdbl" 

2 - go"d 

h) - Olh.·r (0111111t'11t ~ (probll'1115, l'It.) 

3 - fu.r 

2 - relinble 
4 - unrehablc 

4 - po!)r 

--- ------- ---------------------------------------

7) l Il hl' ~lIhJl', t rt'\l'dlt'o whcrc he was hospltal/zed bpforc Queslion 24 

1- J 11tl' 1IIII'rVIt'IIl'r tllllllo.S ~hl' "110\\5 the subJcct status (case or referant) 

[] 11tl' 11I1('n 1('II('r hus no ideo of the subJcct stulus 

Intervlcwer's .muals rn 

• 



.1 
Université McGllI 
Ecole de santé au travail 

Numéro d'Identification i II IIJ 1 

Date de l'entrevue ______ _ 

Début _--=-_..!!h 

Durée de l'entrevue l l 1 min. 

Etude sur le travail et III santé ment Ille 

A. RENSeiGNEMENTS GENERAUX 

1. al J'aimerais d'abord vérHler que Je porle à la bonne pf'r~<lnnt' 

J'al Ici pour votre tige __ ans. [st-ce eX!lct'? U Ne silit pliS 

bl Pouvez-vous me donner votre date de nilissonce 0 Ne salt pBS 
-J- -M A 

rate de naissance donnée par ~ "U)l'! IUI-mI'1111' -1 
quelqu'un d'outr!:.J 

Je voudrais maintenant vous poser qU('lques quesllons d'ordrl' g~nérul. 

2. Etes-vous né au Conada? al OUI -> [WII-ce dnn, ulle famille francophone? 

francopholle 

2 ollglophol1t· 

3 autre (pr('( IM·r) 

bl Nonr--> SI non. dJIlS quel pny~ !'tes-vous né" ____ _ 

cl -) 1 n qU"II,· .11111(01' 1'I(',-V()U~ arrivé 
au CJllddd') 1'1 

3. al Pouve1-VOUS vous rapp<'ler quel ml'lIer fUI'1I11 voIr!' p,;n' ou votre tuteur 
quand vous élle1 en(unt" (Quel IVII(' de travnll ful~ult-II") 

1 oui: (pré<.iserl 

7 élevé pur Sil mere ou ulle dUtr(' f(,I11I11(' 

8 ne Sdll pd~ 

9 refus 

bl POUV('1-VOU~ v()u~ l>ouvemr du type de compugnle ou Il truvuilluit? 
(Que fUl~ull-clle?) 

1 (JUI 

7 élevé pdr 50 mere Ou une nutre femme 

8 ne SUIl PdS 

9 refus 

4. a) A quel age dvez-vous qUitté l'é<..ole prlmUlrc? ______ _ 

bl Ave1-vou,> continué d l' é<.olc ~cC()ndUlre'l 

oui à quel O,"W J'avt'z-vous qulll(·,." _______ .-..:II;::I;:;.IS 

2 non -> (ALLLL A LA QUL!:> lION 4 dl 

cl Aprè, l'école ~('UJllddlre, ave1-VOU~ lall dps Nudes <..olléglalc~ ou unlversltulres 
ou d'outres l!tudc~? 

(lui' Ouantl f!Lall-ce? de 19 ii 19 

Llall-ce à plein lernp~ D. ou ii Lemps partiel D" 
:.! non 

d) Avez-vous SUIVI un cours techmque ou un (.ours de rnétlf!r? 

(III" -. Quand étAlt-ce'l d,. Iq à Ilf 

Etall-ce à pic ln ternp~ D~ ou à tpmps partlelD? 
2 non 

Vértflcatlon, année approximative de la lin de l'étude il plein temps' 19 __ _ 



2 

B. 111'>1011([ DL IHAVAIL 

J'aImer/lis mdlnlPn,mt obtenir quelque~ renselgnpmf'nt~ sur chdcun des emplois 
qu .. V(JU~ ,IVC'f ('U~ dl'puls quI' vous sve7 qUitté l'l'cole en 19 __ , en commen
çant pJr le premIer ct en term,"Jnt par le plus réc!'nt. 

-- -----~----- ----------,-' 
,;, Pour qUf'/If' ~ortp u" G. AV"7-VOU~ l'U 7. Pouve7-vous me d('cnre pn qUl'lques 8. Quand ave7-

UllI1pUgllU' 1 ruv,lllllf' 7 -VOU~ ~lu~I.'ur~ l'rnplols phrJs.('s en quoi con~I~1 ,lit vot n" Ira- vous ('ommpncé 

1 )1I1l~ '1uf'II(' viII" {>tdll- " e f' 11(' compu- v .. " n ce pO~le? (,lU 1 our~ d'une CI'l l'mplol? 
,'1", ~ltll('f'" V"u~ "~OUVf'II(·'- KIII,' , Journée uu d'une SemUl/I,' typique) QUlllld l'Ilv!'?-
\/f,U" dl' 'Joli flom' vous tPrllllné? 

- ---- - --
~I)rtl' df' cie lit ri' (e I/mnll'fle f'r 

pllr le IH('lIIh'r) dl' 19 ---- --- --- -- - --- ----
a I~ ----- --, --------- ---- ----- -- ----

VIlle (J'lIdrolt) mOIs/ans ---- ---
-- ! ! Il'mp~ 
NI/m d., ( It' 

Autrl' l'mplol plein 

1 

, 
pdrllel ~I OUI _ 

1 

'1I'mp' 
---------- hhem. 
li --

~-

~I)rt" d" l/( 1 lire 

dl' 1'1 ---
a [<) -------------------

Ville' ("lId,oll) ------- mol~/an ----------- ----
--------~----- AUlre l'mplol l 1 l'rnp~ 
Nom Ul' LI" '>1 oui--

plein 
-------

1 

1- [temps p<lrtlel 
- ---- - ------- --
Il) --h/~em. 

= 
~()rt" d,' l 1f1 IlIre 

UI' 19 -- --- -- - --- ----- ---
cl 19 - --- ----- ---

VII", ("'I,hllll) ----- ----- m(J/s/an~ ---
AUI ri' emploi - -- --- - -- ---

1 J Il'l11p~ No III d,' .11 '>1 OUI ---

l 
plein 

--~------

l-!ll'mps 
-- --

parI/el 
- - - -----

( ) h/,,'m, ---
'otHl,' dt lit' 1It,(' 

d .. 19 --- - ---- -- ----- ---
à 19 -- - - - ---- ---

\ III" \l'nd,ellii ---- mO/stans 
AUI re t'mplol ---

--- -- -------
NlIlll d" L ho ~I oui 

l 
IJ lemps p)eln 

--- - ----
l~ J I('mp~ partiel 

D) h/~em, --
- - ----- - ---

~Olt" dl' ,-Il' litre 

--- --- -- - --- ,--- ut' 19 ---
- ---- ---- -- ---- à 19 ----
\ III,' (l'ndroll) ------- mO/stans ---
------- -- --------- '\utrt' ('111 plol 

Nom d" llP ~I OUI -,. Page 4 
[J I",mps plell, 

--------- [1 temps partiel 
------------
1 ) h/sem, 



1 
Maintenant, j'mmerals vous poser quelques questlon~ ~ur le~ prodult~ dllmlllu"~ "1 I\Ulrt'~ Mlh~lnnces 3 
auxquels vous avez été exposé au travail, Cette qurstlon l'SI tr;;s Impllrlente l'OUf nolrr l'ludlo fOt 
j'e~père qUl' vou~ ~crr7 en 111('~urc dt' nous donner les d"lall~ nl'ces~alres pour choeun dt' vu, emploI .. 
Cccl ne dcvrull pu, l'Ire long, 

12, Pendant votre travail habituel, avez-vous mllnlpul(o~
respiré ou II1géré quelques-unes de ces substances'> 

oui 

non 

ne salt pn~ 

(a) (b) c) (d) (e) (f) (g) (h) 

'" ~ 
ë 
u 

1 

2 

8 

1 

2 

8 

1 

2 

8 

1 

2 

8 

U) 
41 41 
'- '-
~~~ 
ccc 
-'--
414141 
fl.>1-

1 

2 

8 

<II 
- <Il c-m 0 
> 0 _ u 
0-Vl« 

1 

2 

8 

:l 
o 

1 

2 

8 

1 

2 

8 

Préciser ___________________ _ 

A) 

oui 

non 

ne soit pus 

1 

2 

8 

1 

2 

8 

1 

2 

8 

1 

2 

8 

1 

2 

8 

1 

2 

8 

1 

2 

8 

PréCiser ____________________ _ 

~U~)-------------------------------------

oui 

non 

ne salt pd~ 

1 

2 

B 

1 

2 

8 

1 1 

2 2 

8 8 

PréCiser ____________________ _ 

\-------------------------------

C) 

oui 

non 

ne salt pd~ 

1 

2 

B 

1 

2 

8 

~ r:r~-
8 1 ; 1 8 

1 

2 

Il 

PréCiser ___________________ . ___ _ 

D) 

oui 

non 

ne salt pas 

PréCI~cr _________________________________ __ 

E) 

r'l'mplt'S 
Coll .. , (1(Ihl'.lf, Indu'lrll'I" ,olh's ii buse de 
cuoulchouc ou <ohuI1I' "p",~, 
Solvnnl' ou nI, (~l" lU 1'10111', I .... IU( hinrule tle 
(nrhonf', f"'\Gt'l1( t·~ "lll1~rl,It'",,\flro;;,nl, rnt'Ihnunl. 
Nl'llo\PUr, (lll dl',.;rnl""ur, Irl< hlOl'l'll1\ll-n,' 
ou produits, ('IIlIllf> "cll'ul1l"/\ f lulll",," "nt'lItrl", 

q. l'(lUdLHI( Cf""\ IUlf1(\('Cj, EI\('l-\lltl"< "'''''of'' 
dl' Ir,lvullI..r 6 111(11' "" l'lu, l',,ur ,t'iluti (', 
r,lI\on~ gn'v(''),",,,r\}(t· mlillUlrt', Ph.' 

OUi u) l'n 1" ___ p"'''lulIl ____ lIllOh/Rn' 

pour 

h) t'II l'l moh/un~ 

plOur _________________ _ 

Ll ,'n !'l __ I'l'I"IIIII( ____ n"'I~/nll:l 

plOur 

2 nOll, ]<IIll"" 

8 III' ~1I1t 1>1" 

9 rdu!> 

1---- - --- --- ----
10. 1"'IUI,1I1( '''' ""111"" ,h' Ir"vnll, 
d('Jc~l Pli un 'r .1\ tAll ,1 1 t'Ill!," p.1t Il,.1 
t,'",p, qUl' volt" .. mplol prlll' 11'111' 

1I\t"I vou, 
l'U IIII"'Uf' 

1 /1111.1) /'11 1'1 
Ir,lv,III 

P"IIt1ll11l 

h) "" l" 1"'11<1.1111 
trtJytJIJJ 

, ) ,'n l" 1"'11<\11111 

2 111'" 

mol~/1I118 

h/"'Ill, 

11101 ',/u Il "1 

Irl "'1/1 , 

1ll0I'I/III1" 
It/"'Ill, 

II. 'kpul' 'lUI' Vou, ""v,III1"" IIW" VIOU~ 
d(·J.\ f'U un f'tI1plf)1 ou vou., (, If" r; j.~IJIIf:rf·-
1/1""1 III" it (1,,'<1 plu,,"ur, "'IOh ,hllIlU" 
~1I11('" , 

1 OUI," l'II 1'1 ___ 1II'IId~III _____ IlI"h/UII~ 
t r,tvdll 

III "II l" 
trdva Il 

, l "" 1" __ 
Ir.Jv.t11 

"""UUIII 

2 111011 

6 lU' ~d Il Ihl\ 

" 

1-------= :::::- _ 

V for Il " .. lion 
dprrupr l',ur ,'u IruvulI 

mol '/IJII~ 

l~~ 
~----______________ ...J=:===-==-=-::: :: _ -_-_~-~_-_-_--...:.::.. --:- -=.:::::-------
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________________ ~----------------r-------------------------------r-----------~ 
70). Pouvez-vous me déCrire en quelques 8a). Quand ove7-5aIJ'(,ur quelle sortf' de 

""11""/:01(' trdvdllhe/-vous 
IJ.I/IS qu .. lle Ville (:tdlt

I~II(' ~I t 1I(:{' '1 Vous souve
"'~/-VOUS de son nom? 

6.d.Avpz-vouS eu 
plUSieurs emploIs 
à C('lte cumpa
gnle'l 

phrases en quOi consistait votre tra- vou~ corn mcncé 
vall il ce poste? (au cours d'une cet l'mplOl? 
journée ou d'une semaine typique) Quand l'av('1-

vous terminé? 
________________ 1--_______ + _____________ -4-_____ -1 

1 ~.()rle de _<._1_1_' ____ _ 

1 -- - ---- ---------

: VIlIt' (endroit) ____ _ 

lllrt· (commencer 
pur le premier) 

Autre emploI 

SI OUI 

de 19 __ 

à 19 

mOI~/,m~ -----
--

temps plein 

temps partiel 

h/sem. ---
~ _______________ I~======~======================r========~ 
'>"rll' de <.If' 

Ville (cl1<.1rOlt) ____ _ 

Nom de cie 

---------------
,,1 

Inre 

----------------

-----------
AlItrt' emplOI 

SI OUI 

~-------~----~~~~ ======~-~-=l-====================~~===== 
Sorte de de 

1 ------ - -----

1 ~;Iï~. (cl1tlr~~;) ----
-- ---------------

Nom de <.Il' ______ _ 

III 

lllre 

Aut rc ('ll1plol 

SI OUI 

de 19 ---
,1 19 

---l'101~/,1I1\ 

tf'mps plein 

l('mps pJruel 

h/sern. ---

de 19 

a 19 

muls/un~ -----
Il'mps plem 

temps partiel 

h/sem. ---
---"' .......... -~=-~ -~---~-~"~=====t==================f=======::j 
'>l'r!P dl' Cil' Iltrl' 

-------------
- -- - -------- --------- ------------------

VIIIC' (t-ndrult) _____ _ _________ _ 

1 i\ltl;; d~~-Il' _______ _ 

i ____________ _ 
1 

Aut rI' emplOI 

~I OUI - -, 

i 
1 

de II) ---
ii II) 

mois/ans ----
---

temps plein , 
-- temps partiel 

h/scm, 1 Il 

r~:1 Il' -(It:~;,~---~-=--=-=-= ---
--- =..--;: -=-==f=========l=~~=J 

\ Ille (l'lIdwlrI ______ _ 

Nom de CIl' _____ _ 

--- --------
JI 

lltrl' 

---------
---------
Aut rI' l'mpllll 

~I olll-,ColherD 
Pt ut diS.., Uill" 
Il'uille Ilddltlon
nt·II,'. 

de 19 

a 19 

mOis/ans ----
Cl temps plein 

o temps partiel 

_h/sem. 

r 



1 
!l2al.Pendant votre tr m' al , hdbUl.cl. avez-vous ",anlj,ij~ 

rf'splre ou mgêré quelques-unes de crs substances? 

(.1) (b) c) (d) (e) (f) (g) (h) 

~:~~ 
" 0 

L. g ~ VI 
II) <II 

'041 V V " " " 
v v <Il -0;:1 41--
L. ... ~ <II .....,." 1 

'" ~O' .D U U1 :.JV1::l t:- Û ~ °ü ~ <1>- - E r '.J cC:c '" 0 ::.n E- ::l 1,)- ~ 8 :.; E t '0 "'0 ~ ~~ ~~~ 
'" ... 

:;,~"" 0- v ~ '" :;. U u.. Q.U c... Vl< a..:r: ",',," ." 
0..-- _ ,-

n\ll J , J 
! 
, 

1 
1 1 i 1 1 

non 
1',1,1 

2 2 '2 1 2 2 '2 
1 

'2 '2 
1 

\ ne Sdn 8 Il 8 1 Il , 8 8 1 8 Il 

l'r(·cl'.t'r --- -----

III -. . ... --
1 OUI 1 1 1 1 , J 1 J 1 J 

non '2 '2 2 2 2 
, 

2 2 

1 

2 , 
1 

1 ne s,ut P,IS 8 '8 8 8 1 8 8 8 8 

1 

1 

Pr('u~('r -

--- ------.------.-----------------._-
---------------------------------------------
1---------------------------·_-

:..-=-=--~-=-~.~ ;:..-:=:=-==-

1 1 J 1 1 
1 

1 1 

2 2 2 2 1 2 

1 

2 

1 

2 
1 

1 
1 

1 
8 8 8 8 ! B B 8 1 

I-o~: .-~,-- -~~= 
1"011 2 

I"e ~alt p,l~ 8 

l'rcclser, __________________________ _ 

-
Hl 

" --
OUI 1 1 1 1 J , 1 1 1 

1 

1 
i 

1 

, 
11011 , 

'1. ,2 2 2 2 2 2 2 
1 ! 1 1 

Ile S.tlt , 8 18 1 8 1 8 Il 1 8 1 8 1 8 p,l~ , 1 , 1 1 

Prctl~er 

--------------------------------------

1--
, 1) 

IOUI 1 J ; 1 1 
r;=-~---=- '-~~=.,-r=l-,-
lion 2 12 2 

Ile ~:1I1 pol~ 1 Il 18 8 

l'récl~cr - --------------------------------

13. l'l'nllant tnlllr~ Ct'!! Illllll't'S de travoll, 5 
BVt'Z-VOIlIl ('t'S!l1' clt' 1 ravalllt'r 6 mols ou 
plus pour dt" raisons de sant~ (accidents, 
maladie, etc.) 

oui a) Cil 19_yl'ndalll ____ lIlols/llns 
pour _____________________ ___ 

h) ('Il 19 ___ IlI'lldlllll ___ lIlola/lIll' 

pour ___ , __ .' . __ . __ .. _____ _ 

cl cn 1'I __ '''·lIdllnt ____ lIlols/ans 

pour. _________ . _______ _ 

2 11011. 111111/11' 

8 ne sali Pli' 

!l r..r\l~ 

r -

Il A. V('rlflcllllon 
(lt-rnlf'r luur ou truvoll 

mols un 
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MlllnrpnBnt J'ulmerols revoIr ovee vous quelques types de trovoll et d'aCllvlté 
partIculièrement Importants pour notre étude. 

14. QUI! <.e ~(Ilt ii votre trav<l1I ou 15. EtaIt-ce au cours 16. Quand 17. Combien 

non, aVf.oll-VOU., dl'!Jd (ult de laI de votre emploi? était-ce? d'heures par 

l" <l.& SI non, précIser. IEn quelle semaine fal-
année?) slez-vous celll? 

<1) 1 h('III~I"rle 1 oui 1 oui de 19_ à 19_ h/sem. ---
ou , .. f-nUIMtrlfi 

2 non 2 non de 19_ à 19_ ---h/sem. 

-
hl (Ipfor 111/' "' d,· 1 oui 1 oui dl' II) - Ù 19 - ---h/~cm. 

,h' 1/I"II"Jr~ dl<'~f'l 
'2 non 2 non de 19 - à 19 - ---h/sem. 

------, ) 1 111 r' '1<''' d,' 1 OUI 1 OUI df> 19 .i 19_ ---h/'l'm. -
m.1I hl" ..... (lU UP 
molf'ut'. 2 110n 2 non de II) .i 19_ h/~cm. - ---

--- --
01) 1'''1111 un 011111'" I- I OUI 1 OUI dt' 19 - d 19_ ---h/sem. 

hum' :. lontr,H 
2 non 2 non de 19 à 19_ ---h/~cm. 

- --- --
t') Nl'ttovù!W ,. "l.('l 1 OUI 1 OUI de 19 d 19_ ---h/~em. -

2 110n 2 non de 19 - a 19_ ---h/,,'m. 

----~ 

Il 1 .Ihn, d!lOIl dt· 1 OUI 1 OUI de 1'1 a 1 Cl_ Il/sem. -- ---
h!lll'dllX Ilbr .. l'II 

dt' vel re 2 non 2 non d,' 19 ,. 1 t,_ ---h/,cm. -
--------
1\) 1 rdll "I",'nl du CUir, 1 OUI 1 OUI dt' 19 _. .i l" - Il/sem. ---

d" l" lourrlU!', 
"l1IlhLIIIIIIII' d',lflllllllUX '2 nun 2 non dl' 1'1 - :. 1'1 - ---1l/~"I1l. 

--.- --- ------ ----
h) Arr "~dgf' d' ,Irhrl'~ 1 OUI 1 oui de 1'1 - .i 11)- ---h/sem. 

ou dt· IIIUIIV"I~t'!> 

la'rI" , '2 nun 2 non df> 19 a 19_ ---il/Will. -

- - - -~--

1) 1)1'\ ,,1. 'l'p"I1I,'nl de 1 OUI 1 0111 de II) à 1'1 Il/_pm. - - ---
phlll')l\rllphlt" 

2 non 2 non de If) .i 19_ h/~el1l. - ---
---

)f 1 III l'rt III t' rtf' 1 OUI 1 OUI de 19 à 19 Il/sem. - - ---
1lt'\llll', popler) 

2 non 2 non de 19 à 19_ h/sem. - ---
----

11'1 Il.l)f·pUI~ qUl' \'OU~ l'tes oIdulw, avez-voLIs pratiqué un passe-temps où vous emplOyIez de la 

1"'lIItUrl' [J , Ut' ln colle 0 , des solvants 0 , des nettoyeurs D, ou d'autres produits 
dl' Cl'nt· nuture? ______ _ 

1 OUI 2 non 8 ne sail pas 9 refus 

IlIb. QLIl'I l'I nit Ct' Il<i~~t'-t el11 p!>" 18 c. Le produit chimique? 

1) 1) de 19 à 19 h/sem. -- --
2) 2) de 19 à 19 h/sem. ---------- -- --
3) 3) de 19 à 19_ h/sem. --



a 

b) 

cl 

d) 

e) 

f) 

g) 

h) 

1 

- -----------------------------

D. HABITUDES DE VIE 

Voiri maintenant Quelques questions sur votre consommation de cigarettes el d'alcool. 

19. a) Avez-vous déjà fumé la cigarette régulièrement? 

1 OUI 2 non (-. Q 20) 

b) rumel-VOUS encore? 

1 OUI 2 non ~ .:el>hé depUIS ons. 

c) En moyenne combien fumez- tumlez-vous de cigarettes par Jour'I _____ cig./Jour 

20. a) Avez-I/ous déJd bu de la bière, du cidre, du vin ou de l'alcool rl'gulièrernent, l"~'!'It-"

dire une fols par semaine ou pius'! 

1 OUI 2 lion 

7 

1\ ,,;re ou cidre 
-------

Vin 
-----

AI, 1I(l ,-----

"j,!rltul'ux 

En gén('r<.ll, pendant les diX dernières [J oui 
ann(>I'~, bUI/Il'7-I/OU~ de lu bi~r(> ou du 
"Idn'/du V Ill/dl' l',lieool Ulll' fOIS pur LJ Ilon 
scnhllllc ou plu~ 1 

SI OUI -> A pl'U près comblt'n dl' 
bOUlf'1 i il'~/ verrt'~ <Ivez-vou~ bu par bout"III,'\ 
sem,lIfll' en moyenne ? --

par ~ .. m. 
Illln..., 

Depul~ ('ombll'Il <PtlJ1n("c,", buvez-vou~ 
(1 'l'nti,lIll Cllll1hll'1l d' <.Inlll>l'~ UII(> Z-IIOUS --- Ull~ 

bu) d prèq ('('tll' peu qU<lnll tl"1 

[)epul~ l'âge de 21 <.Ins. ~ a-t-Il ('U 1 OUI 2 non 
une perIOde où vous bUViez be<.luLoup 

8 9 refu~ 
plu~" 

rH' ~<I1t 

pa~ 

~wlngl;-;:i\ë/-vou~lüïlïïilelïL~-;;---
f----

bOlrl' .2.!..U~" --- ,1f1~ 

- ._. 

Qupih' IjUdlltll(' 11IJVIP/-V"U~ d I()r~} ---bIlUt .. III,", 
_--E~lr .... Pln. -------

Pend,Hlt ('ornbll'n dl' "'J1lp~" - dUC, 

Comml'nto.llrp~ ~lIr l'hl~tIlIH' d .. t Oil~()rn m,llion d'dlLool 

L III'> 1 OIHI MI DI( Ai 1 

Uoul 

o ntll 

vprn'q ---p,lr qt'! n. 

uns ---

1 ol,l 2 non 

lJ OUI 

1,,111 

Vf'rnll\ 

pur 8t'l11. 

2 IIIIn 

Il rlf' ~ult '1 rpl U\ Il IW' '>Olt !I rt'fu~ 

P"q l'''~ --------
nll .... -- -

v .. rrr' Vf'rrf'~ ---
~I! ~ ~ ______ J~lIr __ ~.!:I~ 

un~ l''I~ - -------

-----
------ --

];~i:.-ïïï:ïlrlï(.iidlllï"rllliner UVI'C quelque\ qU"htlOIl\ ~ur dl's rnilluht"~ ou d,'~ lIIlIludh', 
que vou~ nUrlI'7 pu dvolr dUpotr,lI/<.IlIt. 

r, -::2'"'1-. "",[;0--s-t---c-e-q-u" u-n-rn t>d.,( III IIIIU., a dl! Jd 22. QUfTtrfJl U~m;)nl-~IV( 7 --vou, -
(l'<''u pour (,' prohli'nlf"1 1 dit que vous ~ouffrll'z de/d' 

a) Méningite ou Infection 
au c<,rlleuu 

b) Corllluisions 
1. Lorsque vous Niez 

bébé 

2. Lorsque vous étiez 
enrant 

3. Plus tard 

1 OUI 
---~liLun 

2 non ~J NI' ~ ... I! p,'" 

1 oui 
---tiAuZli n-

2 non [JNI' ~<.Irt p,," 

1 OUI 
~AuLun 

2 lion LJ "JI' ~ ... lt p,,~ 

1 oui 
--C!Auëün 

- --
2:.1, 1 Il C(lll'II" 1II111{>" 

{>t 1111-1 ,." 

,'n 1'1 

en JlI __ _ 

en 1'1 __ _ 

Ln 19 __ _ 

2 non 0 NI' ~art pll~ 1-----:-------------+--=-----'---------- -- ------ -
c) Coup à ia tête avec 1 OUi en 1'1 ___ _ 

perle de connaissance ----Uïi-u--.:û,,--------

1. non U N" ~art pd~ 

d) Accaltom cérl>bro-I/a5CUlalre 1 oui 
(coaillot au terI/eau) ou une ----ÜÀucun 
autre maladie du même genre 2 non nNp ~art p,,~ 
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._--------- - ---------- ------
24. Depuis l'Ige de 21 ans, aYez-Yous eté hospitalisé? 

1 oui 2 non 8 ne salt pas 9 refus 

a) Quand? ________ _ Pour quelle raison medlcale? ________ _ 

b) Quand? ________ _ Raison médlcale? ____________ _ 

c) Quand? ________ _ Raison médlcale? _____________ _ 

d) Quand" ________ _ Raison médlcule? ______________ _ 

25. Finalement, pen~ez-vous que l'un de vos emplois a affecté votre santé? 

Ceci tprnllm' II' qu .. ~tlonll.\IH·. Merri beducoup du temps 'lue vou~ ove? consacré à cette 
entrevue. Votre Coll,lborotlon d,m~ celtf' N ude sen. t res utile. Vous pou vez @trf' n~~ur(> 
'1 lit· Inut re/1~elgfl('nH'flt ohtl'nu dans el' QUf'~tlonlllllre ~I'ra gurd(> (,/1I1(~rf'r'1ent confidentiel. 
~I Jurnul~ IIUU~ UVOIIS be~oln d'oulre~ renseignements, serrez-vous dISp()nrb~~? 

f. RI MARQU[<, DI- L'IN 1 LRVILWr R 

1) - PI'rMHllle~ dydnl fourlll de~ renseignements (l1('n avpc le sUJet): 

2) - 1 YP" d'entrevue 1. t(>l<'phon{'/domlule 
2. 1 "ll'phone/hôpltal 
3. I"n p"rsonnc/domlclle 
4. ('n per~onne/hOpltal 
5. autre. ________ _ 

:1) - Langue dt, l'entrevue 1. frunçuls 
2. anglais 

<1) - La coop(>r,1!1lJ1l dl' Id pl'r~ollne Interrogée était: 

our l-_ non 

1 - 1 rps bonne 2 - bonne 3 - moyenne 4 - pauvre 

5) - L '"nt revue semble 1 - t rps val.lble 
3 - discutable 

6) - Autres conlltll'ntdlrl'~ (problèmes, elc.) 

2 - valable 
4 - peu vdlable 

7) [1 Le ~uJt't ù rl>vél(' où Il a été hospitalisé avant la queslJon 24 

CJ L'inten It'Iler crou connaltre le statut du sujet (cas ou témorn) 

Ll L'intervlt'wer Ignore tout du statut du sUjet 

Initiales de l'Interviewer CD 



1 A-23 

Annex 4 

Hospital extraction sheet 

1 



1 

1 

Ho dcn:ller médical ______ _ Ho d'identiflco\IOII 00000 
NOIII rJo IlIôpltOI __________________ _ 

o Homm. 
04O-69.n5 
o 5 Joun + Adresse _____________________ _ o 1 ire Idmlssion 

ta5-~tude A 0 
etude B o Cas ellintDins hospitaliers 

o Diagnostic Ilnll 
OOK IS50CIe 

Témom-i?tude A 0 1Ilfm:matioos exlrlnes du "'sier médial 
Hudell 0 

flom du patlont 
(AppllrlP a 

Dateœ nalssanco 1 __ 1 __ 1 __ 1 
An Mois Jour 

Adre:;se e Iq lére admI55IOn ___________ Tél ( __ ) __ - ___ _ 

Langue maternelle 0 francois o anglais o autre 

lere admIssIOn 1 __ 1 __ 1 __ 1 RadIation 1_1 __ 1_1 
An MOIS Jour An Mo" Jour 

Destination ou con~ 0 DomicIle 
OAutre _____________ _ 

DllJ(jnostlc - f!nalau congé (ou octuel) _______________ 000.0 
(CIM- ) - 5CCOnœtre3 000.0 

__________ ..L-.IOOO.D 
_________ 000.0 

Nom du (des) rnmln( s) traltant( s) 

();C~Dot ton llillJlluelle l'Ientlonnee 
non, I3namnese / notes mfirmleres 
~ 

Poste _________________________ _ 

ConsommationdalcooJ ______________________ _ 

!IQ,P'td'-'S"t'or~JQ~LJentes o Aucune au même endroit 
2eu,o ddrnlsslOn 1 __ 1 __ 1 __ 1 Radiation 1_1 __ 1_1 

An MOIS Jour 
Radiation 1_1 __ 1_1 

An Mols Jour 
Roolalton 1_1 __ 1_1 

An MOIS Jour 
3rrno odnllsslUn 1-1-1-1 

An Mols Jour 
L--L-L-J 

An MOIS Jour 

1-1-1-1 
An MOIS Jour 

An MOIS Jour 
RoolDtlon 1_1 __ 1_1 

An MOIS Jour 
~lJtWi r Cfllor_QU~>UlQuYOll\jelylr è retroccr le sUIfl!, 
Adre~se Id plus r (!Ceute ___________ _ Tél ( __ ) __ - __ _ 

Aulre(s) contoct(s) Nom ____________ _ Tél ( __ ) __ -__ _ 
Adr~se _________________________________ _ 

LIen avec le su)et ___________________ _ 

Nom ____________ lél ( __ ) __ -__ _ 

AL1re~se _______________________ _ 

lien avec le sUjet ______________________ _ 

Informat IOns extraites Je ________ par ___________ _ 

~n 1 1"1015 1 Jour 
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1 

Identification des sujets 

Uorn du 'ujet _______________ _ 

Adresse 

~ en 1985 (ou au moment du décès) 8ns 

Autre( -;) personne( 5) 8 IntervIewer 
I-Nom _______________________ _ 

Adresse ________________ _ 

No ldentlflcetlOn 00000 
No tél (_) __ -__ 
Lllngue ______ _ 

No tél (_) __ -__ 

LIen avec le sUjet ________________________________ _ 

R615011 ~our intervIewer un substItut _____________________ _ 

2-Nom ______________________ _ 

Adres~ _______________________ _ No tel (_) __ -__ 

Lien avec le sujet 
RaIson pour IntervIewer un subsltlul ______________________ _ 

3-Nom ______________________ _ 

Adre55e _________________________ _ No tél (_) __ -__ 

L IBn avec le ~uJel _____________________________ _ 

RaIson pour IntervIewer un substitut _____________________ _ 

D6marches effectuées 

Lettre envoyee le _____ _ o BU SUjet lUI-même 
Dà _______ _ 

Dote Jour de la Heure CommentaIres et resu 1Iats 
semaine 
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~_: McGiII 
"'~ . . \ ~ University 

School 01 Occuplltlonal Health 
Ecole de Sante au Travail 
Charles Meredith House (514) 392-4568 

Dear Sir, 

l\ rC!"'C',lrch t0am of McGill University is carryinq out l'I survC'y 
01} IlPi! 1111 ,l/ld ()(Tllpation. 'l'he purposc of tl! 1 s st l1c1y i s l () look 
fil 1I1c work il islory of people and fjnd out. if somc occupational 
exposurcs arc rclated to certain hel'llth problems. 

Your I1dlllf' Ili1s hren choson, using scienti fic methods of sampUng, 
pilllPf from hospital listings or from electoral lists. Your 
p,Ir-ll('IP,ltl()1l in Uds sludy i5 very important; howcver, your 
coILI\)()r-lIllol\ is entirely voluntë:Hy. 

III ,1 fpw ÙdyS, II mombcr of our teélln will telephone l'Incl ask you 
t-o (lnswpr II 11)-30 minute questionnl'lire on nll ocrllpaUons yOl1 

have Iwlrl sinC(~ you left school. If the intorvjf'wor ril]ls when 
yOll .1r(' hUL;y, pIca se do not hesitllte to suggest another time 
f:;() th,ll the questionnnire can be completccl in the most convenient 
111.1 IIIH' " fur yot!. 'l'ho information thélt will be colloctccl is 
('Ilt 11('ly t'Ol1fldrnLi"l élnd only an identification number will 
<Ippf'.:n (ln lhe questionnaire itself. 

\vp 1H11)(' lll,-Il yOl! wi 11 he ilblc to s)1jln~ 11If' ,11110\1111 nf 1- il1\0 
1'I'(plin'd ln <lllS\v0r lIds qucstionnnirf'. If you hilV(' allY 1j1!pr,Lion 
01\ thl' sllldy, you céln tt:llk to one of thc tcarn nt 392-8932. 

\)'-. ,1. COI hp l l ~lc[)oIl111d 

PI O[l'!;~;UI 
F'rilllr0 J ,ilhrrc'I!"" 
Sludy coord i lIülor 

Si VOtl!~ d6sirez lcs informations en francais, s.v.p. téléphonez 
~ 391.-8lJJ2. !1 

Postal address 1130 Pme Avenue West, Montreal, pa, Canada H3A 1 A3 



1 
McGili 
University 
School of Occupallonal Health 
Ecole de Snntô nu TrRvnli 
Charles Meredith House (514) 392-4568 

Cher monsieur, 

Une équipe de chercheul:"s de l'Uni vers! té HcG i 1 1 
une enquête sur la santé et le trava il. I.e but 
est de voir sil' exposi tion à certél j ns produ ils 
de travail est reliée à des problèmes de sél/ll6. 

f ,lit ,H'I \1(' 1 1 ('1111'11 t 
dp CP 1 t (' (.llldp 

li il Il ~; 1 (' III i 1 1 fi Il 

Votre nom a été choisi, par des méthoùes scif>nlifiqIH'f' <l'(.(-lIilll

tillonnage, à partir de listes d'hospiti1lis(}liolls 0\1 df' 11·:;tpn 
électora les. 

Votre collaboraUon à cette élude rsL tr(;r; imporldlll /'; ('('(1"11(1.1111 

votre participation est tout à [ajl voj'1I1tclirp. 1>.111'; (plpl'1l1l'!, 

jours, un membre de notre équipe vous léléphoJll'f,l (JOllt V()U"; 

demander de répondre à un yuestionnélire de lI) ,1 JO 1IIIIlUlf':, ',111 

tous les cmplois que vous élVCZ eus clrpll j r, vol rr ';()f t 1 P dl' l' (--:('1) 1 ('. 
Si cette personne téléphone à un moment ail vow; rI ("; (H'('I1(lf., 

n'hésitez pas à lui demander de vous fapp('lf>r plu<; l.lnl, :i 1111 

moment gui vous conviendra micux. Les rpr!';(' 1 qIH'I!I f1 IJ1 ,; '1111' nOII'; 

recueillerons seront confiùentiels eL voLre> nom n'dpp.trclit Id 

pas sur le questionnaire lui-même. 

Nous espérons CJue vous trouverez l f> tpmp', n"cf";<"l i r p l'llllt l "pfllid 1 (1 

au questionnaire. Si vous avez des qllC'st jeHlS dU ';11 J('\ rlr' "(.t "dl', 
vous pouvez communiquer avec notre équipe il: 392-B912. Mf'rc-i:ï 
l'avance de votre collaboration. 

Veuillez agréer nos salutations distinguées, 

Dr. J. Corbctt McDonald, MD 
Professeur titulaire 

Fr,ïJJCP 1"IIJr;'c'lt" 
Coordonnat rjee rie "i!\lld" 

If you would prefer information in Eng 1 ish, pl ease le l r.! ph rJ!l (1 

at: 392-8932 

Postal address 1130 Plne Avenue West, Montreal, pa, Canada H3A 1 A3 
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1 

" McGill 
Sc 1"'01 of ()l c 111'.1111 >t'dl 111'.11111 
tcolp cif' t;(Hllfl dlll'll\ dd 
('I1.1I1t,<; Mf'cpd,II,llflll'" 
Mc ("I! 1 Illlvl'cr,'lv 

f',,,,!,,!.,,,,,,,, " 
11 ~(1P'I\IIf\""f~"tHI\\,H.1 

t .1, 'Il t", Il rI) ( Il''' l, Il (.i 1 .. 1 

1 telephoned you a few weeks ago, about an important mediral projcct wc 
are doing on the effee ts of work on health. Unfortunatcly, you w('re too busy 
at the time to talk to us about your work. AlI w(' rC'ally want to know is what 
your main jobs have becn and whether in the course 0 f th i 0.; WUI", yOIl wei e of tC'n 
exposed to vapours from glues, paints, varnishcs, solvcnto.; or t!rgn'asrIS. 1 [ 
you could possibly let. us know the answer to thr~f' two qu('st iOll~, i t W(llild 

contributc enorlllously ta our rescarch and wc would he most r,raldlli. 

S inccrcly, 

Donna Amyot 
Research ASHifililllt 
Tel. no.: 3~1l-42)b 

Silllply fill in the two questions below and return tlli<; 110t(' in 111f' ';t:IIIIP('" :11111 
addressed env(~lope. On rcceiving your rcply, wc shall gladly 1;('llCl you $10.00 
to caver ally expense. 

1. Sinee leavillg school, what have been your main types of job';'! 

2. White in these jobs, wcre you of tell exposcd lo? (If y('!;, p!f',l'lC lick _~) 

glues/adhes ives. 

pa ints/varn ishes/ dyes. • 

solvents/spirits ••.• 

IIIctal clcancrs/dcgreascrs. 

OR 

If none of these, tick here 

S igned : 

P.S. If you would be willing to answer a few more question,> nbollt yOllr jobs, 
could you tick to show whether you would prefer to do it eithcr by mail 
or by telephone ( ) 



~ McGill 
',''l'tftl,'' ( ), , tlptlJll1I Il • 1. ,1111 

f r ql,·d,· 1 "trtl" lOI If 1., ,d 
( "nI!' rA, li t Itll,1111I1 f 

, Ar r ,dlllfll ... , l' JI, 

J" • t! Il'/Iu J ".III !'IH L' )~! 
Il "0 f1,IlP/I .. I""J" Vb 1 
, 1, " If, j Il "(' t Il' 1111 Il' f, 1,. J 

Je vous ai téléphoné il y a quelque temps, au sujet de notre important projet 
médical cUllcenwut les effets du travail sur la santé. Halheureusement, vous 
étiez tlup occupé à ce moment pour nous parler de votre travail. Tout ce que 
1I0US dé!Jirolls vrJil11ellt savoir est quels ont été vos principaux emplois et si, au 
cours de vutre travail, vous avez souvent été exposé à des vapeurs de colles, de 
peintures, de vernis, de sol vants ou de dégraisseurs. Si vous pouviez nous faire 
C011naître LI l-épo11se à ces deux questiollb, ccci contribuerait énormément li notre 
recherLhe et nuus vous Cil serions très reconnaissants. 

Blen vôtle, 

IJUIlIl.l AlllyU t 
Assü,l.lllle dl' rec\lC'rc\tc 
No. tél: (511,) J9H-42J6 

Hépundez 1>lIl1plell1ent aux deux questions ci-après et retournez-nous cette feuille 
dall1> l'enveloppc ndressée ct timbrée ci-jointe. Lorsque nous recevrons votre 
rél'ulI!>c, IIUUS scrulls heureux de vous faire parvellir $IO.OU pour vos frais. 

1. Depuis que vous avez qu itté l'école, quels genres de llavuux avez-vous 
LliL Pl- inc ip.dclllcnt? ------------------------------------------------

2. l'elldJnL ce~; elllp10i1>, est-ce que vous avez souvent élé exposé ::t 
des: (1)i uui, cochez S.V.P.~) 

colles/ ,Hlhés ifs •• 

pe i Il turc s/ ve rllis/ te in ture s 

so 1 va nl s/.11 c 00 l S 

lIettoyeulS ::t métal/tlégraisseurs 

ou 

si :ï ,Iucune de ces substances, cochez ici 

Signé: ----------------------
l'.S. Si vous accepteriez ùe réponùre ::t quelques autres questions sur vos empluis, 
veuillez cocher ici pour indiquer si vous préférez le faire par la poste ,ou au 
téléphonc (au no. ( ___ ) ). 
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Short questionnaire for uncooperative subjects 



1 

1 .. 

Identification number 1 1 1 1 1 
Fm McGiII 
"'","'"; University 

Date questionnaire Is completed ________ _ 

Day Month 

srUDY ON OCCUPATION AND UEALTH 

For th.s study. 't Is very Important for us to know about your Job&. Could you spare 

a few m'nutes to answer the questions on th.s slde and send us baek thls questlonna're 

ln the self-addressed envelope. If you have a few more moments, please turn over and 

complete the back of thls sheet. 

1. We belleve your present age to be 

Could you give us your date of birth? 

years. Is it correct? 

Day Month Year 

2. What was your main job during most of your working lire? 

3. How old were you wh en you started your first full-time job? ___ years old. 

4. In the course of any of your jobs, were you exposed to (I.e. handle, breathe or 
swallow) any of the (ollowing chemical substances':' If yes, what year did this star t, 
and (or how many years dld It last? 

- Glues or adheslve substances ONo o Yes--+started in 19 --' for _ years. 

- Leal! 0 No 0 Yes --+ started ln 19 --' (or years. 

- Gasollne, oils 0 No 0 Yes ~ started in 19 , for years. --
- Palnts, varnlshes, dyes 0 No 0 Yes ---.started ln 19 __ , for years. 

- Solvents, alcohols 0 No 0 Yes ~ started in 19 --' for years. 

- Pesticides, herbicides 0 No 0 Yes-+started ln 19 __ , for __ years. 

- Metal cleaners, or degreasers 0 NoD Yes -+ started in 19 --' for __ years. 

- Other chernlcal substances o No 0 Yes~started in 19 __ , for __ years. 

- If yes, which one(s)? 



5. 

A 

B 

c 

o 

E 

2 

Please Ilst below ail the Jobs you have held for one year or more slnce you flnlshed schoal. 
Ir more than 5 Jobs, plesse start wlth those you held for the longest lime. 

What type of What was your Can you brlefly descrlbe what When dld you start, 
company was it? job title? you dld in this job? thls job? For how 

many year5 dld yon 
do It? 

1 
i 

From 19 to 19 - -
For years 

hours/week 

From 19 to 19 - -
For years 

hours/week 

From 19 to 19 -
For yeor5 

hours/week 

From 19 to 19 - -
For years 

hours/week 

From 19 to 19 - -
For years 

hours/week 

6. Do you think that sny of your Jobs has affected your health? If 50, please explaln __ _ 

THANK YOU fOR YOUR HELP WITH THIS S'TUDY. 



~ McGill 
N1IlIl(!ro <\'ldl'lItl f Icatloll 
Date à 1 aquf'lIe le <Juest hmllnlr e _. __ _ ___ . ____ _ 

est rempli Jour Mols Ali 

ETUDE sun LE lRAVAIL Er LA SANIE 

Pour celle Nude, Il nous cst très Important de cormaltre vos emplois. Pourriez-vous 

prendre qucl(lUeS minutes pour répondre aux questions sur cette page et nous retourner 

ce (IUcstiurlllulre dans l'enveloppe pré-adressée. Si vous avez un peu plus de temps, veuillez 

CumlJIC!tcr uussl l'endos de cette reuille. 

1. Nous cloyuns <Ill(! votre llgc l1ctuel est ___ UliS. I~st-cc exnct'? 

Pou ve 7-VOUS IIOUS uorlllcr vot re date de naissance? -----------
Jour Mols An 

2. Qucl u été votre emploi principal Jusqu'à lIlallltcllUllt? 

Qucl lorsque avie/-vous vous avez co III rnencé vot re prem ier em p 101 
... 
a plein 

lem ps? UliS. 

4. Pt'ndallt II' IIJI por II' lequel tif' vos em plols, ave7-VOUS ù('Jù été exposé (cn IIHllllpulullt, 
IPspiruflt 011 nvalallt) à n'importe laquelle oeil substnllccs chimiques suivantes? SI 
oui, Cil tjupllp l1l1l1ée cela a-t-Il commellcé, et pour comhipn tI'allll('ce;? 

- Co 1 ks ou substances aohési ves 

- Plolllh 

- LSSCIICP, hUIIl's 

- PellltulcS, verrlis, teintures 

- Solvaflls, alcools 

. l'estlcrdl's, herbiciùes 

- Net to)'cur s ii mélOl, ou dégraisseurs 

- AtH 1 ('(s) substullce(s) chimlquels) 

- Si OUI, laquclle (ou lesquelles)? 

o 
o 
o 
o 
o 
o 
o 
o 

Non 

Non 

Non 

Non 

Non 

Non 

Non 

NOIl 

o 
o 
o 
o 
o 
o 
o 
o 

Oui ~ lX'but en 19 __ , pour 

Oui ~ D('but en 19 __ , pour 

Oui ~ O(·but ('n 19 __ , pour 

Oui ~ Oébut en 19 __ , pour 

Oui ~ LJébut ell 19 __ , pour 

Oui ~ D('but ell 19 __ , pour 

Oui ~ LJébut en 19 __ , pour 

Oui ~ 1>(!!Jut Cil Hl pour 

ans. 

ails. 

aile;. 

811S. 

ail';. 

ails. 

ails. 

nll". 



2 

5. Veuille? Inscrire Ici tous les ellll)lolS que vous ovez Cll~ pf'IHtont li" on ou plll~ d('IlIll~ '1"1' \1111': 

avez quitté l'école. S'II y en a plus que 5, veuillez COll1mCIlCt'r por Il'~ (''''plols (IW' VOU" 11\'('7 

eus pendant le plus longtemps? .• 

-
Quelle sorte de Quel était votre Pouvcz-vous d('l'llr!' bl'Ièvc III('lIt (.~II!,,"1 Il VI' 1 \'Illl': ('tllll 

compagnie étaU-ce? titre d'emploi? ce que vous faisiez? '" ('Ilr(' ('Pt (' 1111' 1 (1 J'l 
Comhll'n tt'IlII11N's 
l'nvP7-vous ('II'? 

- -----
. __ .- , 

Dt> III H I!l ---- .. -

A 1 '(,lIdllllt ail'; - -- - -

- -_. IU'III l'~/'''I'''' nllll' 
--~--- -

----------- ----

DI' I!l 
, 

1'1 - a -
-

Il l "'lItll1l1l ;111': 

- . 
-~-----

"Ptt! l'ft/ S('III alIH' -- ---. ~--_._-- ----._-

- . - - -

.. - -----~ 1)(' I!I 
, 

II) Il 
- - -

--~- ~ - .. .. -
l '(·"dalll :111 1

1 

C - -. 

1 Il 'IJI (";/ ',l' IIl:I! Il'' ---- --- - - - ---~-~ 

.- . 

-_. -- I>/' I!I a 1 !I ------
-----

1 '('Ildllllt " Il', -- -D -_ .. - - -_. . 
1 If '111 1 .... / '" • III .. 1 1 If' 

-_.~_._- - - . -

1 JI' I!l 
, 

1'1 Il ----
--- --

1 '(·"dam HII'{ - .- ----E -----
1"'111 ,,,;/ •. ,. Ill:t 111/' -- - .~ . . ~ - . -- - --

6. Pensez-vous que l'un de vos emplois a affecté votre santé? Si oui, dOIlIlf'7 plll~ dl' d(·t ails, 

MERCI L)'AVOIH COLLABORE A CEllE ElUDE. 
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Annex 9 

Example of jOb descriptions presented to raters 

for the 'Agreement trials' 

A-36 



1 

IJ)ih 

TYPf> 0+ lnc.lustry: RiH i r oad company 

,JIJtJ 11 tIC!: 

Ut -f 1 Cf::' I..JLIr 1 = 1 lIëuh 1 Il] i\llli ,,1\ 1 Il rH Il II(I 

1971 

(J t 1 Hi'I' J. ri fUI' 111<'-\ t 1 on: 

....... ___ "::M :;:::: .. __ ~:';:"'::WR .. :: .. __ :::::::.::. .. :,_-.::;:.:::;: ::...::.::. .. :.::== __ ::::':: .. ;: .. -- - ::... .. MW~ .. :::: ... _ 

1 DIf: 

IYPE' ()~ Illfhlblry: 

,Job t l t 1 P: 

0:26 
./ L 

Ltlr~llI) cn] pr 1)(11 le t ", UldIIU-f cil t III' f' 

""_'tI'r:\I1] l Il,f' l pf'r: dl (/ IndUI tl'rtollit P IIrt 

IIldc:hll1E'ry, "'PlIllIJ"', Il,-\'11111:1 LJ"PII ".:-
pD~,l'd Il) '"'::plU<'lCHI'-. 

I:-_.:pnspd lu gllcpr, ICI 1.111' fhH_I',:l<pCl!J, 

t Cl pl.,.I<.! Ir: ~rl(l rHtll/l'r 111111'"'' 1 ~'rttl 
III tllermu pll\l'/C'r ',t"lIIHI'';, LIl 

lJrl~-,CJll.Clt-' ,\llIj 1111'., 1','Jlll', ',l'.n 

111';111"-; rllld d'l'"'' '.111 ''l'I,t·, .-""rj .11 
(fJlluJ ~ rll.d (lI,-I,d (/pqr l',l'.,'r " 
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Annex 10 

Example of job histories presented to raters for the 

'Job histories assessment' trial 

A-38 



1 

1 

A026-2 

l 

2 

3 

4 

5 

6 

Type of 
company 

Nil 

Foundry 

Kitchenware 
company 

Machine shop 

Machine repair 
shop 

Chemical 
products Co. 

Job title 

Nil 

Unskilled 
worker 

Toolmaker 

Unskilled 
worker 

Bench fitter 

Mechanic 
helper 

Job description 

Unknown activities 
No exposure reported 

Prepared orders 
made moulds; did not 
work in foundry itself 
Reported exposure: lead 

Toolmaker on die machine 
made steel parts; bench 
fitter 
No exposure reported 

Worked on die machine 
made steel parts, 
milling, etc. 
No exposure reported 

Made, cut and worked with 
parts, repaired hydrau
lie cylinders 
No exposure reported 

Company fabricated 
plastic, did machine 
maintenance 
Reported exposure: 
glues in paekaging, 
plastic fumes, lead in 
thermal power station, 
gasoline, paints, 
solvents (Tripolene C), 
metal degreasers 

Years 

1957 

1961 

1963 

1965 

1967 

1972-85 
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Annex 11 

Coding sheet used by raters for the 

'Job histories assessment' trial 

A-40 



1 NAME: ________________________________ ___ 

IDENTIFICATION OORE EXRliED œNFIDENCE ' IMIUHTANT' l<.:XIU~UH.E 
(CInCLE ONE OR 00l11) (ClI«l.E OOE) (l, 2, Ncithcr, Dolh) 

AOO8 1 2 0 + ++ 1 2 N B 

A020 1 2 0 + ++ 2 N B 

A026 1 2 0 + ++ 2 N 

A027 1 2 0 + ++ 2 N B 

A028 1 2 0 + ++ 1 2 N 13 

A037 1 2 0 + ++ 1 2 N B 

A038 1 2 0 + ++ 1 2 N B 

A048 1 2 0 + ++ 1 2 N il 

A049 1 2 0 + ++ 1 2 N B 

A050 1 2 0 + ++ 2 N B 

A05! 1 2 0 + ++ 2 N B 

A053 1 2 0 + ++ 1 2 N B 

A057 1 2 0 + ++ 1 2 N B 

A060 1 2 0 + ++ 1 2 N B 

A062 1 2 0 + ++ 1 2 N B 

~ A067 1 2 0 + ++ 1 2 N B 
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Annex 12 

Example of job titles presented to raters for the 

'Job titles coding' trial 

A-42 



1 
8529 - Ulher l''nbrlculill~ nlld AS~flllblill" Uccupalion~: I\Iflnll'rodllcl~,II.r.c. 

11115 umt groul' IIIdu<lcs OI.<UI',IIIOIIS, not cI,ewhcrc cI,,,,,hc<l, WII<CIII<l1 ""11 1,lblll.lllII~ .111\1 ""\111"111'1' 111lI.,1 
pro<lucis. 

8335 - \Veldill!: und HUile (.ullilll: Uccuimiluns 

11115 unil gIVup /Ildullc< u .. up.lllOn, cU/Kr/lied "'Ih }UIJl11'~. 'I"Lll'"r "'"111/- '" "lllllI'''< 1 "'l1l"I11'" ,".1 
rcpnlrlng fcnous nnd non·rerrout; melnl J1art~ nnd ~'ructurrs u'ung "chllllp: oml culllnl! (:'qUlpu" lit Il flh.hull\ 1Il11\ Il Il " 
luch os ,cuing ur nnd opcralinlt c4u1pmcnl. "clthnp; u"lI1" oJl.y ntel)lcne ('Ic(,.u,c "re I1H (Il! Illl" J"~ tif 1III1,'\h" 'tH ri 
835 C4UIJllllcnl: soldcnng USI"g o.y·ncclylclIc or ga< blow IUlch. ,olllcIIIII! HOII ur cl" III' ,,,l''"ln~ fll11. 1e.1l1 l1ul1l1l1l'. "'1\1 
culllns or perforallllg USInB o~y·accl)Jcnc cu IlmSlo/ch ur clcllne arc cu 111 liS c4UII'I11<111 

8784 -l'la~lercr~ al1d Itcl.1lcd OCCUl'ahol\~ 

TIII~ Untt ,group IIl1..1udclio OlCUp.\tIUn\ COl1l..crncd \\Ith "ppl) '"f.! pl'\I('J. c.tUllO, pl \\tt 1 "lllnl.lIHI ft. 1.11\ IIIHIIlIIII ... In 
5lructurnl ~tlrr.lcc~,I,I~tC",II~ 1.ltlt~ tu ",111~ :1l1d Lrdlllr~ 10 ~uppmll,I.I\h r nr ,rl.11ul III III Il.d, upph 111'1 ln Il' 01 pl l'Il. 101 

jlrodu<c """hcd ,"r1.I«". 1tI<JII'''I1I~' ,,,,,1 'l'C<l3' Cllcll" 'f'r,I)III~ '"q"m,'",~ II11llllo'" cm \"" Ill'. I1IC' <lu 1111" .telcl 
hmshl/lC acousllc,lI cClhng< umill/y WJII, 

9131 - Locol1lolne U"CIlI 1 1111: OlCUIt:1 1 11111\ 

ThIS Uful {!'OUP mllutJcCii m.t.up.IIHHl\ tOfU.Cfncd n"h f)I'l1llJ1ll' 1.uh\l} IlIl~'llJll'I\!'" III ."11 IIl'ft fil Il'11' ",,1 
pa\scngcrs and ,0 II1UVC IOlUfI1utlH'; \\ Illun ) .udf, ,IIHI f,Cr\ILlllr ;lm! ft p.ur Ifl.l'i Alll\ 11H \ I1Illllllt "l" 1 11111" llllllfllh .. 1 
IUl.lHIl011\'C. C0111t1HIIlI .... tlllll! ln r tÙllIlclc"h"nc IIllcrprltlf1J!, train Huit" "t'II tI .. 1111' ,,,1\\ 1\ full' ",li ft f'ullllllll\ 111.1 

ln~Jlccllng 10.olllulIVc IUCII\u/c ,1l1c4u.IIC lucI ,ul'I'I) ,Ind l'rure/ IUII<1'Clllll1g nI Ctlll'l"llllli 

8355 -l'iuninll. 1 urnin!:. ~hullinll and Itelalcd Wood l\IachinillJ! UCCUI'J,iun~ 
llus urul group IUt.luuC-; nl.{.up.tllun-; c..wu.cfnCtJ '-"Ilh rlllklllf! y.,OlldUI Il"1\ or plttlhu 1\ h) "lit Il 1111 111- I~ pl 111"11' 

lurm"Il, <h,ljllllg, IllU 1 IIIg. bOIl"!!, 1II11111clO!! Jnd dlllll,,~ w"ud ,Itllk 111 t1l'lll<l ,h.II'C 311<1 ,"e Illl1"I," ,"d.,,1e ,,111111' 
up and opcralrng Ihltldwo/kl11ll 1II,IdllllCS, IIIC.1'Ullng 3nd I,'ylng Oulv.urk 

6191 - Jllllilor~,l h:I/\\orkcrs nnd ( Ifal1~n 

Il,,-. utllt ~truup IIH.hllh,., Ol\.1II1.IIIIIII\ (.lIl1tC'IIUI \\1111 c..It,III1"" hllllrl"II t Ilitl flnf. furfll'"''I,''' 1IIIIt'lIIlI'"1I HI \\ 1 11111" 

w,""uw" clc,lnlllg ,l''"IIICY' ,\1111 IU/II ... e" .1"<llled/lllle 311" rcp 1II11'~ VlIR" .11 hlll"" 
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Prevalence of exposure to solvents 



1 
Table A-1 Prevalence of solvent exposure: any level 

Distribution of exposure 

Average years exposed 9.4 
S.D. 12.7 

Average years since first exposure 33.0 
S.D. 10.5 

Average years since last exposure 11 .7 
S.D. 12.3 

E;~pgSU[fI ie )lfli![S n % 

0 169 46.3% 

1 - 9 52 14.2% 

10 -19 51 14.0% 

20-29 40 10.9% 

30-39 28 7.7% 

40 + 9 2.5% 

Unknown duration 16 4.4% 

Missing information 16 

IQ1aJ. 381 100.0% 

Hospital 
referents 

10.5 
13.6 

32.0 
11.1 

11.5 
13.7 

n % 

161 42.7% 

72 19.1% 

37 9.8% 

48 12.7% 

34 9.0% 

16 4.3% 

9 2.4% 

4 

381 100.0% 
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Table A-2 Prevalence of solvent exposure: moderate levels and higher 

Distribution of exposure 

Average years exposed 4.4 
SO 9.4 

Average years since first exposure 30.3 
SO. 12.1 

Average years since last exposure 12.4 
S.O 13.7 

E~ggsuœ iD ~~a[S n % 

0 256 70.1% 

1 -9 41 11.2% 

10-19 29 7.9% 

20-29 19 5.2% 

30-39 13 3.6% 

40 + 2 0.6% 

Unknown duration 5 1.4% 

Missing information 16 

IQ1aJ. 381 100.0% 

Hospital 
referents 

5.2 
10.8 

30.3 
, '.6 
13.5 
13.5 

n % 

250 66.3% 

54 14.3% 

22 5.8% 

19 5.1% 

17 4.5% 

9 2.4% 

6 1.6% 

4 

381 100.0% 



1 
Table A-3 Prevalence of solvent exposure: high levels 

Distribution of exposure 

Average years exposed 1 .9 
S.D. 6.3 

Average years since first exposure 30.6 
S.D. 12.0 

Average years since last exposure 17.3 
S.D. 15.0 

I:~PQsu[a iD ~aa[S n % 

0 302 82.7% 

1 -9 36 9.9% 

10-19 12 3.3% 

20-29 6 1.6% 

30-39 6 1.6% 

40 + 1 0.3% 

Unknown duration 2 0.5% 

Missing information 16 

liûal 381 100.0% 

Hospital 
referents 

2.0 
6.6 

28.2 
10.6 

13.4 
12.9 

n 0/0 

319 84.6% 

27 7.2% 

13 3.4% 

10 2.7% 

6 1.6% 

1 0.3% 

1 0.3% 

4 

381 100.0% 


