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Abstract

The role of occupational exposures in the genesis of airways disease

may he underestimated in work.force studies because of the" healthy "

worker effect, due either to those with more resistant airways entering a

workplace or those with work related airways disease changing or

quitting their job. Both effects are rninirnised in population-based studies

which have the disadvantage that occupational exposures are of

necessity self-reported. The overall goal of this research was ta develop

and validate an instrument ta measure occupational exposures in

epidemiologic research in general population studies of airways dïsease.

The study hypothesis was that self-reported exposure information

pertinent to airway disease was as accurate a reflexion of exposure as

information derived from industrial hygiene expertise. To examine the

study hypothesis, use was made of occupational questionnaires

completed by 338 adults participating in a Montreal community based

study. A list of 927 reportedjobs was submitted for coding of exposures to

2 industrial hygienists working independantly to code exposures.

Intra-subject reproducibility of questionnaire information,

assessed using a test-retest approach in 33 subjects showed good overall

concordance for most components of the work history. Inter-rater

reliability (between hygienists) was aIso good for some categories of

exposures.
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Validity analysis of self-reported exposure, using as a reference

criterion the exposure coding by either hygienist lead to poor values for

sensitivity and phi-coefficients but not for specificity. Slight

improvement in sensitivities and phi-eoefficients was found for latest

job.

While smoking, a family history and atopy were determinants of

asthma in multivariate models, significant exposure response

relationships were obtained only with self reported exposure, not with

exposures coded by either hygienist. Nevertheless the coefficients and

confidence intervals for self -reported exposures were, for most part, in

the same direction and range as those for exposure coded by the 2

hygienists.

These results are consistent with the study hypothesis that self

reported exposures perform comparably, possibly even better than

exposures based on industrial hygiene expertise in characterising

exposure response relationships for airway disease in community based

studies.
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Résumé

Le rôle des expositions professionnelles dans le développement

des problèmes respiratoires de type asthmatique peut être sous-estimé

dans les études en milieu de travail. Ces études peuvent être biaisées par

le "syndrome du travailleur en santé" de 2 façons: par la sélection lors

de l'embauche de travailleurs plus en santé que la moyenne, et par le

départ de certains pour problèmes de santé. Les études de communautés

questionnant l'association entre l'asthme et les expositions en milieu de

travail permettent d'inclure les personnes qui auraient quitté leur

emploi à cause de ces problèmes respiratoires. Cependant, ces études

pourraient être entachées d'erreur de classification puisqu'elles puisent

leurs informations professionnelles auprès des personnes faisant partie

de l'étude. L'objectif de cette recherche était de développer et valider un

instrument permettant de mesurer les expositions professionnelles

dans les études épidémiologiques de communauté portant sur la santé

respiratoire (asthme et conditions s'y rapportant).

L'hypothèse de recherche était que les informations concernant

les expositions professionnelles, provenant des personnes concernées,

constituaient des informations aussi justes que celles provenant d'une

évaluation de l'histoire de travail par des hygiénistes industriels. Cette

étude a permis de recueillir les informations nécessaires (n=338 sujets,

927 emplois) pour investiguer cette hypothèse.

Une assez bonne reproductibilité intra-sujet et entre hygiénistes

fut trouvée pour certaines expositions. Les mesures de sensibilité et du
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coefficient-phi se sont avérées décevantes pour les expositions

professionnelles provenant des personnes concernées et utilisant

comme référence les expositions codées par les 2 hygiénistes, Une

légère amélioration fut détectée en analysant uniquement le dernier

emploi.

Le tabagisme, Jihistoire familiale et Jiatopie se sont avérées être

des variables significatives dans les modèles multivariés. L'exposition,

quant à elle, s'est avérée significative uniquement lorsque rapportée par

les sujets. Cependant, la majorité des rapports de cotes, générés par les

expositions rapportées par les sujets ou par les hygiénistes, ainsi que

leurs intervalles de confiance, se situaient dans les mêmes étendues.

Les résultats de cette étude tendent à soutenir l'hypothèse que les

expositions rapportées par le sujet sont valides dans l'estimation de

l'association "expositions" - "maladie" pour les études de communautés

portant sur les problèmes respiratoires de type asthmatique.
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Originality

The elements of this thesis which constitute original contribution

to knowledge are:

i) Validation of self-reported exposures information pertinent to the

study ofwork related asthma and asthma-Iike conditions.

ü) Provision of exposure information potentially useful in a semi
quantitative exposure estimation in a Canadian contexte

ili) Demonstration that inter-rater differences between industrial
hygienists relate to different thresholds each providing

complementary information.

iv) Demonstration of the advantages of a new measure of agreement,
Aickin's alpha, versus the more usually used Kappa statistic in
evaluating agreement.



•

•

INTRODUCTION



• Cbapterl:

1.1 Context

Introductionandouttine

2

•

The role of occupational exposures in the genesis of airway

disease may he underestimated in workforce studies because of the

"healthy-worker effect"; due either ta those with resistant airways

entering a workforce or those with workrelated airways disease quitting

their job. Both these effects are rninjrnised in community or population

based studies, which however have the disadvantage that occupational

exposures are of necessity self-reported.

1.2 0ut1ine

The overall goal of the research reported in the thesis is ta develop

and validate an instrument ta measure occupational exposures in

epidemiologic research in general population (as opposed to workforce

based) studies of airway disease. Such an instrument was expected ta he

usefu1 in community or population-based studies designed 1) to estimate

the population burden of airway disease (in particular asthma and

asthma-like conditions) attributable to occupational exposures in the

genesis of airway disease (including asthma and asthma...like

conditions) in population and ü) ta investigate the raIe of multiple

exposures.
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2.1 Measurements Œ e*posuœ in occupatioual epidemiology:

argument for better obiective exposure measurements

Most research, whether epidemiologic or clinical, involves

comparisons among groups. Comparisons often aIso involve estimating

and comparing the magnitude of an association between a putative

causal factor and its effect in the group compared. The putative causal

factor is usually referred ta as the "exposure" and the effect as the

lIoutcome" of interest. The strength of such associations, expressed

quantitatively in the form of an exposure-outcome (response)

relationship, is an important factor in establishing causality ŒIill,1965).

Nowhere is this more important than in the context of occupationally

related airway disease, acute or chronie, the subject of this thesis. For

example, chronie obstructive pulmonary disease (COPD) and asthma

are bath conditions whieh oeeur in the general population and with

inereased frequency in association with eertain occupational exposures.

The clinical features do not usually permit the work related ease ta he

distinguished from the non work related case sa that workrelatedness

can only he established by demonstrating exposure response

relationships for those with work exposure, either any vs those with no

exposure, or by showing inereasing rates with increasing exposure

levels.
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Gordis (1979) stated that lia major challenge in epidemiologic

research today is to assure the quality of the "raw data"

Improvements in study design or in analytic techniques cannot

compensate for data of questionable quality generated by epidemiologic

investigations". The validity of raw data used to estimate exposure and

measure outcome can ta a certain extent he assured by the use of

standardised methods, validation of new and/or non standard methods

and by veri.fying the reliability of questionnaires and interviews that are

invariably used to gather information. Rothman (1986) echoes this view

when he states that "an epidemiologic study is viewed as an exercise in

measurement. The overall goal of an epidemiologic study is accuracy in

measurement: to estimate the value of the parameter that is the object of

measurement with little error".

Baumgarten and Oseasohn (1980) in reviewing 48 randomly

selected articles dealing with occupational health reported that in only

17.5% was the exposure defined in terms of severity and duration; in

only 57.1% of these articles were the methods used for environmental

measurements described and in only 28.6% were these methods

validated.

2.2 Occupationaleq-osures andclmmic airways djeeaae (CO~)

The clinical syndrome of chromc obstructive pulmonary disease

(COPD) is usually defined in life by lung function markers ofirreversible

airflow limitation, and at autopsy by the presence of emphysema with or
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without bronchitis and/or small airway disease. Despite the plausibility

of airbome agents encountered in the workplace being implicated, only

the role of tobacco smoke was generally accepted as being causal by as

eminent an authority as the US Surgeon-General, even as recently as

1985 (Department of Health and Human Services: a report of the

Surgeon-General 1985). Sïnce then, evidence implicating occupational

exposures in the genesis of chronie airways disease bas come from

community based studies which often have greater power, because of

large study populations, compared for instance to the workforce based

studies where the size of the workforce is often limited. (Oxman et al,

1993, Beeklake, 1985, 1989a, 1989b; Lebowitz, 1977; Korn, 1987). In

addition, community based studies are not compromised by the

"healthy" worker effect which inevitably hampers the workforce based

study. Nevertheless the consistency of the evidence from community

based studies is surprising, given that exposure in such studies lS

invariably based on self-reported questionnaire information. This is

likely to be incomplete for oeeupational exposures not readily detected by

sight or smell, leaving imprecise exposure assessment and

misclassifieation in respect to exposure. Standard statistical analysis is

usually based on the assumption that the explanatory variables are

known without or with little error, and it has long been realised that

departures from this assumption will in most instances lead to

underestimation of the true regression coefficients and of other

measures of association and will thereby weaken these measure of

association. (Armstrong, 1992)
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2.3.1 AsthmG and asthma like reaetioRII: defüJitiolUl

Asthma has been defined a "disorder of fonction characterized by

widespread partial obstruction of the airways which varies in severity

and is reversible, either spontaneously or as a result of treatment, and

is not due to cardiovascular disease" (AmericaD Thoracic Society)_ Most

subsequent definitions have retained the major emphasis on

reversibility, though the terms "airway narrowing" or "air flow

limitation" have replaced the term "airway obstruction" in keeping with

the modern pathophysiologic concepts (cited in Becklake, 1990). A

slightly different emphasis appeared in the American Thoracic Society's

definition of asthma, first promulgated in 1962 and updated in 1987.

That definition referred ta the fact that asthma was a disease

characterized by increased responsiveness of the trachea and bronchi to

various stimuli CBecklake,1990). The nature of the condition, in

particular the variability in its clinical manifestations, poses certain

problems related to establishing its association with exposure: though

the initiation of an asthmatic reaction may he dose related to exposure,

its subsequent manifestations in the sensitised individual are classically

provoked by much lower exposures.

There are a number of known and suspected determinants of

asthma in populations. Some are hast factors (age, gender, atopy);
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others are environmental. The term "environmental factors" is broad

and includes as well as community air pollution due to urbanization

and industrialization, exposures encountered in the workplace and in

the home. (Chang-Yeung and Malo 1995).

2.3.3 Agents implicated in occupaliDnal asthma

In contrast to COPD in which the pertinent exposures usually

occurred many years previously and usually did not evoque acute airway

reactions at work which would alert the individual to their cause,

asthmagenic agents in the workplace are usually though not always

recognised as workplace related by the affected individual. A large

number of agents encountered in the workplace have been implicated as

causes of occupational asthma. These have for the most part been

identified in workforce based studies. They have usually been agent

specifie, related to partieular processes or products for instances,

isocyanate exposure in foam production and painters, flour exposure in

bakers, trimellitic anhydride exposure in paint malters (Chang Yeung,

1990).

2.3.4 Secular trends ÎlI occupaIioIaal 0IIIhma.

Concem has been expressed in severaI recent reviews that

occupational exposures may he contributing to what appears to he an

increasing asthma incidence and mortality especially in younger

persons (Wigle,1988). Estimates of prevalence of occupational asthma

based on workplace studies are likely to lead to an underestimation of
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both its cumulative incidence and its prevalence because of health

selection and turnover due to asthmatic symptoms. In fact, a great deal

of attention has been given to the problem of the healthy worker etfect

which clearly operates in morbidity studies Œisen,1995). According to

Eisen (1995), at least two types of survivor bias can occur in morbidity

studies: that due to leaving work because of health problem and due to

transferring jobs. Compensation board case records, another source of

information, aIso focus on established disease and may fail ta identify

early cases or cases occurring in workplaces not known to he at risk for

exposure ta recognised asthmagens. It has been estimated that in the

United States in 1979 (Salvaggio,1979) 2% of asthmatics suffer from a

work related disease, and in 1980 in Japan 15% CKobayaski,1980). Of 2'18

new daims for occupational lung disease accepted in 1988 in Quebec, 81

(36%) were for occupational asthma (Malo, 1990). In the United

Kingdom, in 1989 amongst the 2101 cases of work-related respiratory

illnesses reported by physicians, 26% were classified as asthma

(McDonald,1990).

WeIl over 200 substances encountered in the workplace have been

reported to give rise to work related asthma (Chang-Yeung,1990). While

many of these substances have been confirmed by detailed challenge

studies in individual cases ta he the agents responsible for oceupational

asthma, others have been less weIl studied (Chang-Yeung,1990). In

four community based studies a statisticalIy significant relationship

was found between wheezing and exposure to specifie pollutants and/or

ta a dusty environment in the workplace; odds ratios varied between 1.3
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and 3.1 (Becklake,1990). A recent community based Canadian study has

resulted in population proportion estimates of workrelated asthma

among adults aged 20 ta 44 years ranging from 23 ta 29% (Becklake et

al,1996).

2.4 Community based studies ~ asthme prevalence'incidence and

role ofenVÜ'oumental factors such as occupational exposures

SeveraI conferences have pointed to the need for descriptive

population studies of the distribution and determinants of asthma as a

basis for public health planning; all have emphasized the importance of

exarnjning the contribution of environmental exposures. For example,

in 1988, the Laboratory Centre for Disease Control (LCDC) of Health and

Welfare Canada held a National Workshop on Asthma CWigIe,1988) to

discuss research needs and priorities. It was concluded that mortality

and morbidity studies of asthma were needed, as well as studies to

investigate the role of environmental determinants of asthma. In 1990 a

workshop, supported by EPA, NHLBI, NIOSH, NIEHS and ATSDR

(Chest 1990,98:5 Supp) on environmental and occupational asthma was

held in California. In the Epidemiology and Surveillance committee

there was a consensus on the need for community based research into

the prevalence and/or incidence with a view ta exploring environmental

risk factors including occupational exposures. Such studies, it was

thought, would he able ta provide information on the frequency with

which asthma and asthmalike symptoms are related ta occupational
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exposure, in the same way as they have done for markers of chronic

airflow limitations such as FEVI level or rate of annual decline.

Severa! community-based studies, not designed in answer the

specifie question of the contribution of professional exposures ta the

genesis of asthma, have nevertheless showed associations between

asthma or asthma-like symptoms and various occupational exposures

(Becklake,1989b). Community based studies in several European

countries and in the US, most designed in evaluate the ill health

consequences of community air pollution, have been completed

(Kauffman, 1982; Lebowitz, 1977; Korn, 1987; Krzyzanowski, 1986,1988)

and have aIso provided information on the role of occupational

exposures. Community-based studies provided useful information ta

highlight relationship of asthma with occupational exposures and given

that these studies are less compromised by the healthy worker effect,

they should continue in contribute ta knowledge in estimating the

importance of those exposures in the genesis of asthma and asthma-like

conditions in population. Nevertheless, improved tools to give a better

estimate of occupational exposures ta known or suspected ta he

asthmagenics would he of value in establishing the association of

occupational exposures with asthma and asthma like conditions.

2.5 Syntbesis

Community based. studies have been able to establish significant

exposure response relationships between symptoms of chronie airway
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disease (COPD) and occupational exposures. Less attention has been

focussed on the asthma symptoms and their relation ta known or

suspected asthmagens encountered in the workplace.

Community based studies avoid selection bias into and out ofjobs

with exposure, giving the opportunity ta estimate more adequately the

associations between workplace exposures and asthma and asthma-like

symptoms. Nervertheless, reducing selection bias will not necessarely

lead ta reduction in misclassification errors. Objective, valid and easily

applied measurements are needed for future community-based studies.
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Sources ofexposure ÏDfOi 11Mation inoccupational

epidemiology

•

3.1 General comments

In population based (as opposed to workforce based) studies,

detailed information on specifie exposures is rarely available, and to

overcome this lack of information other methods are used to

characterize the exposure of the individuals who malte up the

population under study. These include questionnaires, used ta establish

the presence of current or previous exposures, and an estimation of

exposure by means of l~ob exposure matrix" in qualitative and

semiquantative terms (Rosenstock, 1984; Hoar,1980; Gérin, 1985;

Siemiatycki, 1986) . Both are discussed below.

The validity of exposure information so gathered, ie the extent to

which it agrees with a "gold standard", can he analysed in terms of the

commonly used concepts of construct, content, and criterion validity

(Last, 1995). Construct validity refers ta a wide range of approaches used

when what we are trying 10 measure is a l'hypothetical construct".

Content validity, refers ta the representation of the dimensions and

domain of the concept of interest and criterion validity, refers ta the

correlation of a scale with some other measure, ideally a ligold

standardll which has been used and accepted in the field (Last, 1995;

Streiner and Norman, 1989). Of these, crïterion validity is the Most
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important in the present context. These concepts are described in

greater detail below in section 3.3.3 and definitions are given.

3.2 Measurem.ents ofexposure byquestiODD&ires

Many epidemiological studies of the relationship of disease ta

work use information on work history obtained by questionnaire from

study subjects. The objective is usually to obtain an estimate of a

person's occupational exposures based on a detailed occupational

history (categorisation of job titles or types of industry). The criterion

validity of self reported work history, eg the agreement between self

reported occupational history and employer or govemmental records

has been addressed in several studies. Baumgarten et al. (1983),

Bourbonnais et al. (1988) and Brisson et al (1991) all found general

agreement to be of the order of 80% between these different sources.

However, Rona and Mosbech (1989) showed less repeatability in

the process of coding the occupational status for previous jobs than for

current jobs, and considered that the main component of disagreement

was in coding of the job rather than lack of consistency in the subject's

own description of his-her job. They felt that better training in the

process of coding variables related tn occupation would increase the

reliability of the coded information.

In addition, information on exposure cannot usually he obtained

directly from the work history and job titles have ta he processed in some
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way to obtain an estimation of a worker's exposure ta specifie agents.

For tms reason, some researchers (Rosenstock et al, 1984; Jofi'e, 1990)

favor the use of questionnaires containing lists of the specifie

contaminants of interest, as a way to obtain estimates of past and

current exposure. Certain difficulties have aIso been identified using

this approach.

Despite the evidence of criterion validity of a self.reported

occupational history~ referred to above (good agreement between

reported occupational histories and company records (Baumgarten et

al,1983; Bourbonnais et al,1988», less satisfactory information appears to

he provided by questionnaires that were designed to cbaracterize the

exp0 sure direct1y, eg from check lists with specifie chemicaI exposures

on which the subject is asked to check whether or not she or he was

exposed to the given contaminant Thus Rosenstock et al (1984) found a

sensitivity of 75% and a speeificity of 70% for self completed

questionnaire compared with hygienist assessment of exposures based

on work history analysis. The positive predictive value was 83% for

exposures in the current jobs, when compared to the estimates made by

an occupational hygienist. However it may he less easy to assess

cumulative lifetime exposure, usually the focus of interest in

occupational studies partieularly for chronie conditions. Bond et al

(1988) in a retrospective study of validation of work histories obtained by

telephone interviews, found that respondents (the subject himself, or, if

he was deceased or otherwise incapacitated, a spouse, an off-spring, a

sibling, another relative, or a friend, was contacted, in that order)
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recalled overall only 2.6% of the chemicals they had ever worked with

during their employment periode Respondents were prompted ta list

chemical exposures they ever worked with. At no time did the

interviewers suggests specifie agents. It was also found that recall for

agents was different ranging from 0.5% for heat tA:> 10.7% for chlorine.

Joffe (1990) found results slightly different in a structured questionnaire

used in a printing industry; sensitivity ranged from 26.3% to 53.3% and

specificity from 52.4% ta 99.7% with certain agents being less readily

identified or recalled by respondents than others. None of these

questionnaires, using lists of chemical agents, have been validated in

Quebec where labour unions have shown major concern with workers

education. In other words, conclusions concerning validation carried

out in other work forces may not he pertinent ta the reality of Quebec's

workers.

3.3 Methods for validation ofquesDfBJDaÏJ'e information

3.3.1. 0venJiew

According to Streiner and Norman (1989) " the act of

measurement is an essential component of scientific research ... Jt. Once

the measuring instrument is constructed, it is necessary to inquire

whether the instrument is useful scientifically. This exercise is usually

spoken of as deterrnining the reliability and validity of the instrument.
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3.3.2 &Uability

Before assessing the evidence that an instrument is measuring

what it is intended 1n measure Le. its validity, it is first necessary to

gather evidence that the instrument yields measurements in

reproducible fasmon. That is, a first step in providing evidence of the

value of an instrument is to demonstrate that measurements obtained in

individuals on different occasions, or by different observers produce the

same or closely similar results. Importance of reliability of

measurements was described by Fleiss (1981) "The elegant design of a

clinical study will not overcome the damage caused by unreliable or

imprecise measurement. The requirement that onels data he of high

quality is at least as important a component of proper study design as

the requirement for randomization, double blinding, controlling when

necessary for prognostic factors, and so on". The concept of reliability is

further refined in measurement theory. Observed scores contain bath

" real" variation between subjects and error. Reliability is the

proportion of the observed variance that is attribuable 1n the true score

differences between subjects. According to Streiner and Norman (1989),

there are number of ways in which reliability measures can he obtained.

Some broad definitions are given by these authors as follows:.

Internal consistency: Measures of internaI consistency are based

on a single admjnistration of the measurement tool so it is reasonable 1n

expect that scores on each item would he correlated with scores on all

other items. Different coefficients can he used 1n describe this

agreement, for example Cronbachls alpha, the Kuder·Richardson
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coefficient, or split halve correlations. AlI those coefficients yield

similar results. Since the method involves onlya single administration

of the test, such coefficients are easy Ù) obtain: They are more useful in

psychometric instruments that contain a lar(e number of items , w hich

is not the case in this study. However, such coefficients do not take into

account the variation from day Ù) day or from observer to observer, and

thus lead to an optimistic interpretation of the true reliability of the test.

Stability: There are a variety of ways of examjning the

reproducibility of a measure administered on different occasions. Inter

observer and intra-subject can he investigated. As a minimum, any

decision regarding the value of a measure should he based on some

information regarding stability of the instrument. internaI consistency,

in its many guises, is not a sufficient basis upon which Ù) make a

reasoned judgment (Streiner and Norman,1989).

As stated previously, reliability is usually quoted as a ratio of

variability between individuals Ù) the total variability in the scores; in

other words, the reliability is a measure of the proportion of the

variability in scores which is due to true differences between

individuals. Thus, the reliability is expressed as a number between 0

and 1, with 0 indicating no reliability, and 1 indicating perfect reliability.

One difficulty with the reliability coefficient is that it is simply a

number between 0 and 1. Severa! authors have made different

recommendations regarding the minimum accepted level of reliability.

According to Streiner and Norman (1989), internai consistency
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(described before) should exceed 0.8, while stability of a measure, which

is examined in this particular study, should produce indices of Kappa

(see below section on Measures ofagreement for categorical variables for

definition ofKappa) greater to 0.5 to he consider reliable. Feinstein gives

guidelines that differ slightly from those given by Streiner and Norman.

In fact, according tn Feinstein a value of kappa between 0-.20 shows

slight agreement; between .21-.40 fair agreement; .41-.60 moderate; .61

.BO substantial and finally between .81-1.00 almost perfect agreement.

Fleiss (1982) uses values proposed by Landis and Koch (1977): values

greater than 0.75 or so May he taken tn represent excellent agreement

beyond chance, values below 0.40 or so may he taken tn represent poor

agreement beyond chance, and values between 0.40 and 0.75 May he

taken to represent fair to good agreement beyond chance.

Measures ofamement for cate&orical variables

Severa! indices, whether for categorical or numerical variables,

have been proposed for the quantification of reproducibility (Nunally,

1970; Fleiss,1982; Kelsey, 1986; Streiner and Norman, 1989; Aickin,

1990). Indices that are pertinent in this study (indices applicable in the

context of categorical variables) will he discussed in greater details.

Others will he brietly exarnjned in the nen section.

Overall agreement

Overall agreement or observed agreement (Kelsey, 1986) is the

proportion of subjects classified as having or not the characteristic
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according to both raters. This measure is very strongly intluenced by the

relative frequencies of positives and negatives. H there is a

preponderance of normal or abnormal cases, there will he a high

agreement by chance alone. As some authors (Streiner and Norman,

1989) stated, this expression of reproducibility as a percentage overall

agreement does not take into account chance agreement, this may lead

ta erroneous conclusions about the quality of measurement.

a

c

b

d

•

% overall agreement: (a + d) 1 ( a + b + c + d)

Cohen'8 Kappa

The kappa coefficient (Cohen,1965) is appropriate for categorical

variables. This coefficient bas the important characteristic of correcting

for chance agreement that would he expected ta occur if the two

classifications were tota1ly unrelated. As described by Ke1sey (1986),

chance-expected agreement for a binary variable is given by plp2 + (1 

Pl) (1 - p2), where pl is the proportion classified as having the
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characteristic by the first imperfect classification, and where p2 is the

corresponding proportion for the second imperfect classification. The

kappa coefficient is defined as follows:

Pu P12

where" observed agreement" = PU+P22

and " expected agreement" =

•

( (Pu + P12) * (pu + P2I) + «P21 + P22) * (P12 + P22) ) 1(Pu + P12 + P21 + P22)%

K= (Observed agreement - Expected agreement)/(l- expected agreement)

When the two measurements agree only at the chance level, the

value of kappa is zero. When the two measurements agree perfectly, the

value of kappa is one. A criticism of the Kappa coefficient was made by

Aickin (1990) "this chance-eorrected measure introduced by Scott (1955)

and extended by Cohen (1960) penalizes raters who tend to agree,

because it uses their observed marginal probabilities ta correct for

chance agreement, and this correction term will he larger as the two

marginal distributions tend ta agree".
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Alpha agreement parameter

The alpha agreement parameter (Aickin, 1990) is a new measure

of agreement and provides a clearer view of the population

characteristic of "agreement for cause". This parameter is defined by

Aickin (1990) as the proportion of a population of items that are classified

identically "for cause" by two classifiers, the remajnjng items being

classified at random. Aickin (1990) argues that in the basic formulation

of kappa-like statistic (Po -Pe) 1 (1 - Pe), there are logical inconsistencies

in defining and then estimating the components Po (observed agreement)

and Pe (expected agreement). Usually Po is taken to he a sum of

probabilities over cells where agreement is defined to occur. Pe is then

taken to he similarly defined, under the assumption that the classifying

mechanisms are acting independently. However, Pe is generally

defined in terms of certain marginal probabilities that occur in a model

in which both chance and causal agreement are present. Consequently,

Pe tends ta include not only the random agreement that is intended to he

captured, but in addition some of the agreement for cause, which is not

intended. Part of the purpose of this new predictive model is to separate

these two sources and to include only the former in the definition and

estimation of Pe.

Computational details given by Aickin (1990) are given in

appendix 1.
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Methods for Pllmerical data

The Pearson product-moment correlation

The Pearson product-moment correlation is based on regression,

and is a measure of the extent to which the observations made by two

observers can he fitted on a straight (regression) line. Streiner and

Norman (1989) argue that Pearson's correlation is an inappropriate and

liberal measure of reliability because even if the intercept is not equal ta

0.0 and the slope not equal ta 1.0, the value of the correlation could he 1.0

(if the predominant source of error is not random error).

Analysis of variance and lntraclass correlation coefficient

In order to examine variability in between subjects, and/or

observers and random error, the technique of analysis of variance

(ANOVA) is commonly used. The variability due ta subjects can he

calculated by determining how much the mean score for each subject

differs from the grand mean (the mean of aIl scores of aIl subjects).

Variance due ta the observers can he calculated by subtracting the grand

mean from the mean of each obselVer, and squaring the difference. An

error variance is also calculated. Estimates of the various parameters of

variation are then made by appropriate subtractions. The reliability

coefficient is defined as the ratio of variance between subjects to error

variance and variance between subjects and observers (or raters) and is

expressed as an intraclass correlation coefficient.
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Generalizability theory

Generalizability theory is an extension of the ANOVA in such a

way that instead of making the simplistic assumption that all variance

in scores can he divided into first 2 components of true and error

variance, it tries ta obtain the Most precise estimate of the score that

person should have if there were no sources of error contamjnation in

results. Streiner and Norman (1989) summarize the concept of

Generalizability theory as follows: "Although generalizability theory is

difficult ta comprehend, the value of the methods lies in the

reinterpretation of the nature of measurement afforded by the theory.

Instead of conceptualizing a measurement as a sum of "true" score and

"error" score, generalizability theory forces a critical examination of the

sources of measurement error. In addition, the effects of particular

strategies ta reduce error, based on multiple observations, can he

directly estimated". Soeken et al (1986) argue that the use of an approach

such as G-study would allow for the identification of multiple sources of

variability. Incorporating the severa! identified facets in the design of

the generalizability study could lmprove understanding and

interpretation of a rating index and assist reseachers ta design the Most

efficient procedures for the use of the index. Although measures of

reliability such as kappa or weighted kappa have important uses with

observational or rating data, it should he clear that examination of the

sources of variability relevant to the conditions under which a measure

will be used are also needed . According in Streiner and Norman (1989),

this theory first devised by Cronbach et al. (1972), is an elegant and



•

•

25

practical way ta approach issues of reliability and will probably he used

more frequently in the future.

3.3.3 Validity

Validity of measurements is defined by Miettinen (1985) as a lack

ofbias. Kelsey (1986) stated that "in order ta obtain something more than

an impressionistic idea of the qua1ity of onels measurement of a given

variable, it is useful ta caIculate quantitative indices of the accuracy

(validity) of measurement". According ta Last (1995), validity expresses

the degree ta which an instrument measures what is purports to

measure. The three major types of validity are described: content,

construct and criterion.

Content validity refers ta whether the items in the scale

adequately represent the dimensions and domain of the concept of

interest. An example could he derived from psychology with techniques

intended to measure IQ. The decision is basically a judgmentaI one, but

the plan and procedures of instrument construction help to assure its

validity (Nunnally, 1970). Defining the domains and dimensions of the

concepts begin with a thorough search of the literature. The process

may aIso include a systematic questioning of experts. The large pool of

potential items is gradually narrowed to produce an instrument that is

sufficiently comprehensive and of an appropriate length ta he practical.

Construct validity: Last (1995) defines construct validity in terms

of correspondance of the measurement tD theoretical concepts

(constructs) related ta the phenomenon under study._
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Criterion validity: Beyond content development, it is nessary tn

further demonstrate the extent tn which the instrument under

consideration, measures what it was intended tn measure. One way tn

do this is to assess the degree to which an instrument performs relative

to other measures or in situations that are consistent with theoretical

expectations. The most convincing evidence of the validity of a new

instrument would he to show a strong correlation or concordance

between the results based on that instrument with results on an existing

"gold standard", preferably a universally accepted valid measure,

provided such a standard exists. Often this is not so, and when a less

than gold standard is used, this must he taken into account in the

interpretation of the findings. Criterion validity is usually divided into

concurrent and predictive validity. Concurrent validity refers ta the

correlations of the new "scale" with the criterion measure, both of which

are given at the same time (Streiner and Norman,1989). Predictive

validity is expressed in terms of the ability of the new score to predict the

criterion (Last,1995). In the present study, concurrent validity has been

investigated.

Criterion validity as described by Streiner and Norman (1989) is

the correlation of a scale with some other measure, ideally a "gold

standard" which has been used and accepted in the field. In fourfold

tables where criterion validity is examined with dichotomous variables,

analysis can he made using either the indices of sensitivity and



• specificity, or some measure of correlation such as the phi-coefficient.

Sensitivity is defined as the proportion of those who "truly" have the

characteristic that are correctly classified as having it by the

measurement technique (sensitivity = al (a+c). Specificity is defined as

the proportion of those who "truly" do not have the characteristic that

are correctly classified as not having it by the measurement technique

(specificity = dl (b+d). Phi-coefficient (Fleiss,1981) which is a measure of

correlation derived from a 2X2 table is related to the Chi-square and, can

be calculated in a 2X2 table using the equation:

t/J =ad - be 1..J[(a +b)(c+d)(a +c)(b +d)]

.:~';'- ·\_.·< ..c·/.:;~-~~..:-~::_: . . -... _.

;L~J~914~stÇ.~~j.

a b

•

c d

Phi coefficient was derived because the Chi-square statistic is a

statistica1 test and is affected by sample size (ie Chi-square is increased

ifwe simply double aIl entries in the 2X2 table, but leaves the sensitivity

and specificity unchanged). VaIues of Phi close to zero indicate little if

anyassociation, whereas values close to unity indicate almost perfect

predictability, and as a rule of thumb, any value less than 0,30 or 0.35

May be taken ta indicate no more than trivial association (Fleiss,1981).
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3.4 Job eq"08l1re matrixorOccupational tide-based system.

3.4.1 Definition and lI8eB

A job exposure matrix or JEM is a term used ta describe a data

base containing occupations and/or job titles Iinked tD the exposures

likely to he experienced in particular jobs in various industrial sectors.

Occupational job titles, often stratified by industry, are defined

independently ofexposures (Heederik,1990). The JEM then enables the

researcher to place probabilities that specifie occupational exposure(s)

occur(s) in a certain job in a certain sector of industry. The JEM has a 2

dimensional structure with industry specific occupation groups or jobs

(or job titles) on one axis and specifie exposures on the other axis

(Heederik,1990). A JEM provides an alternative to self-reported

exposure. Accorcling to Hoar et al. (1980,1983) the JEM allows

reserchers ta translate job and industry data into exposure data.

Job exposure matrices have been used to test (Pannett et al, 1985)

as weIl as ta develop hypotheses (Siemiatycki et al, 1981; Gérin et al,1985)

in workforce studies. For instance, Pannett et al (1985) in a case-control

study ofcancer of312 patients with carcinoma of the bronchus and 1221

patients with other types of cancer (controls), compared estimates of

exposure ta five known or suspected carcinogens generated by the

British JEM with those obtained by detailed review of individual

occupational histories by 2 hygienists blind to the case-control status of

the subjects. When the matrix was used, exposures were attributed ta

jobs more frequently than on the basis of individual histories. Lung
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cancer was significantly more common among subjects classifed by the

matrix as having potential exposures te> one chemical (chromates), but

neither method of assigning exposures produced statistically significant

associations with asbestos or polycyclic aromatic hydrocarbons. The

authors concluded that the greater accuracy of exposures inferred

directly from individual histories was ref1ected in steeper dose response

curves for asbestos, chromates, and polycyclic aromatie hydrocarbons.

But, when looking at associations between exposures and carcinoma of

the bronchus, tighter 95% confidence intervals were obtained with the

matrix than when exposures were estimated directly from the original

histories. They also coneluded that direct exposure estimation ohtained

by an expert reviewing individual job histories have little advantage over

JEM in population based studies.

Researchers in several countries have developed their own JEM

(Heederik et al,1989; Hoar et al,1980,1983; Pannet et al,1985; Siemiatycki

et al,1981), based on the industry profile and the use to he made of the

matrÎX. However, Gérin et al. (1985) and Kromhout et al. (1992) pointed

out that lia matrix approach is necessarily limited by the faet that, even

within narrowly defined occupational groups, exposures may vary

widely from worker to worker, owing to differences in processes and

specifie tasks, from country to country, from plant to plant, and from era

to era". In other words, a matrix of this sort may aIso easily misclassify

individuals on basis of exposures, compromising even within plant

eomparisons of exposure estimates, let alone between industry, and

between country comparison of exposure estimates.
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3.4.2 Met1UJlogieal ÏtlBueB

The initial optimism about exposures derived from a JEM (Hoar

et a1,1980,1983) has been tempered by experience, according iD severaI

authors, including Pannett et al (1985) , Hinds et al (1985) and Gérin et al

(1985). Current knowledge has been summarized by Heederik (1990) and

Kromhout (1994). Amongst the important methodologic issues raised

are the following:

i) concerning exposure: selection of agents included is often arbitrary;

inclusion of broad categories is sometimes necessary because single

chemical coumponds cannot he distinguished within one

occupational group; eut off points of grades of exposure are

arbitrary; and there is a need to include patterns in the exposure

over time;

ID concerniDg outcome: the effects may he modified if there is more

than one biological route of entry eg via the skin as weIl as the

lungs;

m) concerniDg vaIidity validation has not been done for some

matrices; in addition, researchers warn against the use of JEM in

countries other than the country for which they were developed.

Some of these methodological problems are inherent to the JEM

approach, while others sucb as the validity issue can be addressed. For



•

•

31

instance, the validity of JEM's was studied in two small scale surveys in

the Netherlands (Heederik,1990). In one study, results using the US Job

exposure matrix were compared with results using a Dutch field

investigation by 3 hygienists, and with field results obtained in the

Occupational Health Service in the construction industry (de

Haan,1989). The authors concluded that "only 13 to 38% of the exposures

generated by the US job exposure matrix were mentioned in the Dutch

survey reports or estimated by at least one of the hygienists. Exposures

mentioned by the hygienists or in the survey reports were generally also

generated by the job exposure matrix. There were indications that if

specific exposures were grouped in broader categories, such as

"dusts"or "solvents", the agreement between estimates using the matrix

with those of the hygienists increased. In the second study, Kromhout

and Heederik (1989) compared the results obtained with the British

matrix and the US matrix for the occupations held in 1960 by

participants of the Zutphen study. This community based study was

started as the Netherlands contribution to a prospective European study

of risk factors for heart disease in men. Measurements of respiratory

status and an occupational questionnaire were added in the second

biannual examinatioD. The agreement between the two matrices,

measured with Cohen's Kappa, was generally under 0.4, except for

chromium (0.44), cold (K=O.55), pesticides Œ=O.44), styrene (K=O.52) and

wood dust which was 0.9.



•

•

32

Semi~titativee&(-osure estimation oreq"OSUl."e-based systems

3.5.1 De(inition and UIIetI

Semi-quantitative estimation is the process of estimating a

subject's exposure on a ranking scale or quantitatively by examining

work history. This is usually done by a team. of trained coders who use

their own expertise and other sources of information to infer the

exposure of each subject (Gérin et al,1985). From a list of chemical

exposures relevant to the outcome under study, the coder is reguired to

indicate the mQde, extent and probability Qf exposure. This apprQach

can he considered as a refinement of a JEM. It implies more nuances

and, in the example qUQted, linked the Qccupational history to a

probability of exposure to different chemicals; in this way the exposure

index fQr each subject is personalized. Siemiatycki (1989) analysed the

CQsts and statistica1 pQwer associated with 5 methods of collecting

occupational exposure information (based on jQb titles) for pQpulation

based case-control studies of cancer. He concluded that the use of the

interview and review of job history by a chemist (semi-quantitative

exposure estimatiQn) appears to he mQre attractive than the alternatives

examined, with the use of the interview and a JEM being a good

competitor, provided an appropriate JEM was available for the sectar of

interest.
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3.5.2 Methodological ÜItIrœtI

Occupational information obtained by interviews and translated

into lists of exposures thus appears to he a promising way of evaluating

a person's history of proCessionnai exposures. Gérin (1985) does

however refer to the difficulty in validating the process of exposure

assessment. One approach to validation would he the replication of the

findings by others. Gérin et al (1985) reported substantial agreement

between different exposure raters. These results were con1Ïrmed by

Goldberg et al (1986). In the experience of Kromhout (1989), the

agreement between exposure measurements and estimates made by

hygienists (adjusted R2 ranged from 0.25 ta 0.67), and between different

estimators was no more than modest (intrarater agreement K ranged

from 0.23 to 0.50). For instance, comparison between occupational

hygienists yielded a kappa value of about 0.5 and a value under 0.5 for

all other combinations of estimators (employees, supervisors and

occupational hygienists). The major disadvantage ofthis method is the

high cast; Siemiatycki (1989) noted though this method had the greatest

statistical power it was aIso the most expensive. His evaluation was

based on its usefulness in explaining cancers, an outcome for which

past exposures in particular those which occurred more than ~ years

prior ta the diagnosis of the cancer are pertinent.
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Different sources of information are available ta provide estimates

of occupational exposure for epidemiology studies, questionnaire

information, JEM and semi-quantitative exposure information.

Methodological issues regarding their usage as weIl as the study

outcome are important considerations in interpreting the results they

generate.

Ta date, most JEM's have been developed for use in the studyof

occupational cancers (Siemiatycki, 1986). Given the incubation time for

cancers, emphasis has been on remote and usuaIly sustained exposures

to agents known or thought to he carcinogenic. JEM's have aIso been

used in the study of chromc airways disease (Heederik,1989) with

emphasis on long term and past exposures, though the pertinent agents

may he different.

The methods used to study the exposures relevant to asthma and

asthma-like conditions have received less attention. The present project

has been developed with a view to improving the procedures for

classification and characterisation of exposure in community-based

studies airway disease with emphasis on acute airway responses in

particular asthma and asthma-like reactions. Diminishing exposure

misclassification is an important goal of the present research in the

expectation that it will lead to better estimation of exposure-outcome

relationships and eventually ta better control of exposure.
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Methods for studying respiratory outcomes in relation to exposure

have evolved over the last 30 years, and include respiratory symptoms

questionnaires and the measurement of lung function level by

spirometry and of airway responsiveness to nonspecific stimuli. These

will he brief1y discussed in sections 4.2 and 4.3. There are difficulties

however in studying asthma and asthma-like conditions hecause, given

their reversible nature (the study definition of asthma and asthma-like

conditions will he discussed under 5.2), aIl disease markers (other than

history) may he absent at any one point in time. The chest radiograph,

developed for and widely used in the study of parenchymallung diseases

such the pneumoconioses, is not useful in the study of asthma and

asthma-like conditions hecause it does not ref1ect the functional status of

the airways (see 2.2). Morever it has limited usefulness in the study of

COPD except if emphysema is a major component. Even then, the

sensitivity of the chest radiograh has been surpassed by Computerized

Tomography a method not applicable to field studies. This method of

evaluation will therefore not he further discussed here.
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LUDgfunction

Lung function measurements, in particular those derived from

spirometry, are widely used in epidemiological studies of airways

clisease because they are a direct measure of airway function at the time

of test. They measure impairment, not what caused the impairment, so

they are nonspecific for the underlying disease process. However certain

patterns of impairment are more commonly seen with certain disease

processes, e.g. a restrictive lung function profile with interstitial lung

disease. While in acute conditions which remit, such as asthma, such

measurements may he within the expected range at any one point in

time, this is not so for chronic conditions in which airflow limitation is

either not reversible or only partially reversible. Spirometric

measurements involve the recording of tlow or volume in relation to

time, during maximal respiratory maneuvers. The volume recorded in

the maximal forced expiration maneuver is termed the Forced Vital

Capacity (FVC). The volume measured in the first second of the

maneuver is the Forced Expiratory Volume CFEV1). The FVC, FEV1

and the ratio FEV1IFVC are the most commonly reported spirometric

variables in workforce and community based surveys. According to the

World Health Organisation (WHO, 1982) these two variables are the

simplest, most repeatable and valid of the various lung function

variables which can he measured. Protocols have been developed by the

American Thoracic Society and the European Community (Quanjer et

al, 1989) for standardisation of spirometric test procedures.
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Questionnaires

In epidemiologic workforce or population based studies,

questionnaires are the key instrument for registering respiratory

symptoms, including their relationship ta work, especially in diseases of

variable nature such as asthma. Two of the most widely used

questionnaires, the British Medical Research Council questionnaire and

the American Thoracic Society - Division of Lung Disease questionnaire

were originally developed with a focus on chronie bronehitie symptoms,

in particular cough and mucus hypersecretion, in order ta test the

hypothesis that chronie bronchitis leads ta chronic airflow limitation

(Fletcher et al, 1977). Subsequently, there have been international efforts

to develop and test an asthma questionnaire for the specifie purpose of

measuring the prevalence of asthma in community based epidemiologic

studies. This questionnaire, sponsored by the International Union

Against Tuberculosis and Lund Diseases (IUATLD) as the Bronchial

Symptoms Questionnaire, has been tested in international studies

(Burney et al,1989). A French version ofthis questionnaire has also been

developed (Perdrizet,1984; Neukirch,1990). This questionnaire (IUATLD,

english and french version) was used in the present sudy.
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5.1 0veraIl objective and studyhypothesis

-The overall objective of this study was tn develQP and eValuate a

questionnaire for gathering information on occupational exposures for

use in epidemiologic research in community based studies of airway

disease with emphasis on asthma and asthma-like conditions.

Hypothesis: Exposure information pertinent in airway disease

directly provided by the subject is as accurate ref1ection of exposure as

exposures derived indirectly from other sources including health

department records, company and union sources and industrial

hygiene expertise in identifying workrelated airway disease. The latter

represents the usuaI, but costly way of evaluating exposure.

5.2 Studydefinitious:

For the purpose of the study, the following definitions are given

for the terms used in the statement of objectives.

develop: refers to the process of elaborating and testing an

occupational questionnaire, including assessment of the

comprehensibility of the questions and their modification in light of the

comments otfered by the subjects in whom it was tested.
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evaluate: refers 00 the process of verifying the reproducibility

and validity of occupational exposure information obtained by

questionnaire.

In the present study, the outcome variable" asthma and asthma

like conditions" was defined on the basis of questionnaire information

as current or ever as follows:

1) The condition was diagnosed as cUITent on the basis of positive

answers 00 one ~ more of the following question on the respiratory

symptom questionnaire:

• Have you ever had asthma? Was it confirmed by a doctor?

Did you have an attack of asthma in the last 12 months?

and/or

• Have you had wheezing or whistling in your chest at any

time in the last 12 months? Have you been at all

breathless when the wheezing noise was present? and/or

• Have you had an attack of shortness of breath that came

on during the day when you were at rest at any time in

the last 12 months? and/or

• Have you been woken by an attack of shortness of breath

at any time in the last 12 months?
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2) The condition was diagnosed as ever present on the basis of positive

answers to both of the following questions:

• Have you ever had asthma? and

• Was it confirmed by a doctor?

These or very similar definitions have been used in previous

community based studies of asthma (Becklake,1990). The term " asthma

like" was included in the definition to recognize that a questionnaire

definition such as this, used in epidemiologic studies, would not

necessarilyattract a clinical diagnosis. Nevertheless for convenience in

this thesis, the term will he shortened tn describe the outcome measure

asthma.

occypatioDal exposures refer ta information provided by 1) the

subject on exposure in occupations to agents known or suspected of

evoking asthma and asthma-like conditions; 2) the hygienists evaluation

of work history.

To test the study hypothesis, use was made of data gathered on

adults participating in a community based study of chidhood asthma.
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Exposure information and exposure response relationships for

asthma and asthma like conditions were compared using i) exposure

information provided by the subject in a questionnaire and ü)

information derived !rom an industrial hygiene analysis of work

history.

The specific objectives were

1) t.o gather health information, and information on occupational

history and exposures in a population of Montreal adults,

2) to assess the repeatability of the information on occupational history

and exposures so gathered,

3) ta submit a comprehensive list of aIl job titles and industries derived

from the occupational questionnaires ta analysis by two industrial

hygienists working independently and blind ta exposure

information given by the subject,

4) to examine the concordance between the two industrial hygienists

exposure coding of work history,

5) ta compare the self-reported exposure information with that

furnished by each hygienist,

6) t.o compare the exposure response relationship for asthma and

asthma-like conditions generated from self reported exposure with

those generated from each hygienist's evaluation.

5.4 Studypbm

Different strategies were used tD evaluate reliability of

information. Reproducibility of questionnaire information was assessed
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using a test-retest approach, which yielded an evaluation of intra

subject reliability. Concordance between two industrial hygienists

evaluation derived from work history, which represents inter-rater

reliability, was aIso examined. Validity was assessed by a comparison of

exposure information obtained with questionnaire (self reporting

exposure) and exposure information derived by industrial hygienists on

the basis of the reported job industry history. The information was

gathered in the context of a community based survey that was in

progress at that time (for information about the survey, see 5.5 ).

The study hypothesis was tested by comparing (i) concordance

between self-reported exposures and each hygienist's evaluation of

exposure and (ü) exposure-response relationships obtained in the same

individual using the subject's reporting of exposure and the hygienist's

estimation of exposure.

5.5 Source ofthe study material

The study population in which the questionnaire was validated

was a sample of adults participating as parents in a community based

survey of childhood asthma in progress in Montreal at the time. The

source study was being conducted in the Respiratory Epidemiology Unit,

McGill University, and is described in more detail below. The material

for the present thesis comprised questionnaire information on health

and occupational exposures in 338 adults (126 men and 212 women) aged
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23 ta 59, aIl parents or guardians of the grade 1, 3 and 5 of children

examjned in that survey.

5.6 Ratiouale

The adult population tested was a convenience sample, not a

random sample of the general population of Montreal: for an adult ta he

in the study, he/she had ta have been the parent or guardian of a grade

1, 3 or 5 school child. The major advantage in using these parents as a

study population for validation of the occupational questionnaire is that

the sample is community-based, and so ref1ects the circumstances in

which the questionnaire would he applied and it would he useful, if

validated. An even more important feature is that, being community

based, it includes ex or shorterm workers who changed jobs for health

reasons. In other words, the sample is not subject to selection bias from

the "healthy" worker effect, either from selection of nonsusceptibles into

the workplace or from loss of susceptibles, including those affected from

the workplace (Becklake 1992, Eisen 1995). In addition parents of

children of this age were likely to he under age 45 and work related

asthma or asthma like conditions tends ta occur earlier rather than

later in an individuars working life. Nor is the over-sampling of parents

of children with asthma necessarily he a disadvantage for the purposes

of the present study since this sample is likely to provide a larger

number of outcomes for study than the 5 to 7% prevalence of asthma
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subjects (defined as doctor diagnosed asthma) expected in a general

population study.
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Source ofthe studymaterial

6.1 Target population for the study Œ chiLlhood asthma witbin the

contAmtofwbich the questionnaire data used for the present study

was gathered

The purpose of the study of childhood asthma was to investigate

the epidemiology of asthma in Montreal school children; a prevalence

survey design was used. Details are described elsewhere (Ernst et al

1995, Demissie et al 1995). Children were enrolled from 18 schools of

various school commissions across the island of Montreal, selected ta

coyer a range of socioeconomic status, based on postal codes and

pertinent Statistics Canada data (WiJkins,1985). In the schools selected

for study, students of grades 1, 3 and 5 (one class per grade) were given a

letter explaining the study to take home to their parents together with a

consent forma Questionnaires were completed for 989 out of 1274 eligible

students (77.6%) who aIso completed a free rnDning test in the school

gymnasium ta identify those with exercise induced bronchospasm. A

subset of children (n=226, see section 6.2) were examined at home and at

that time their parents (n=340) aIso completed a health questionnaire

and the occupational questionnaire for this study. A much smaller

number aIso completed a lung function test. These parents represent the

source of the materiaI used for the present study. These parents are not

a random sample of MontreaIers, tbey represent a sample of parents of

asthmatic children, this sample is probably " enriched " against atopy,
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compared ta the adult population. For this reason, the parents so

selected can he considered as a convenience sample of Montreal adults

identified in a community survey.

6.2 SelectionofchildreDfor home visits

Visits were conducted to the homes of children whose parents

agreed for home visits, selected as cases of asthma on the basis of a 10%

or greater falI of FEVI at 5 or 10 minutes post exercise exercise induced

bronchospasm and/or on the basis of a reported history of asthma

diagnosed by a doctor. Visits were aIso made ta the homes of contraIs

selected as the next child on the class list of the same gender as the case

without either exercise induced bronchospasm or a history of asthma.

The purpose of the home visit was to conduct environmental

mesurements in the child's home, to carry out allergy skin tests and

methacoline tests on the child as weIl as to gather questionnaire and

lung function data, including response ta a bronchodilatator, on the

parents; 226 home visits were carried out.

6.3 Administration ofthe questionnaire to the parents

For those subjects studied in the first year of the present- project,

the questionnaire was self-administered with interviewer assistance if

necessary. Those studied in the second year of the project were

interviewed. This change in the administration procedure was felt ta he
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necessary because the population in the second year consisted of a large

number of parents for whom neither English nor French was the

mother tongue. Thus although almost all had a good understanding of

spoken French or English, most experienced difficulty in reading. To

administer the questionnaire, the interviewer read the questions and let

the parent ta answer. If some precision was needed, the interviewer

gave additional information ta the participant in the same way as in

year 1.
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7.1 BespiratoryquesticmDAire for parents

As already mentionned, the IUATLD sponsored international

efforts to develop and test a respiratory questionnaire for identifying

asthma in community based studies (Burney et al, 1989). Several

language versions of this questionnaire, including a French version,

were compared in a European Community study (Burney et al,1989). In

order ta preserve comparability with studies elsewhere, this

questionnaire was used in the present study, with only minimal

modifications appropriate ta use in North America. One is the

replacement of the term "siftlements" with "sillementsll in the French

version, shawn hl he a necessary adaptation in the Québec context

(Osterman et al,1989).

A copy of the questionnaire used in the present study is included

in Appendix 2. The respiratory health questions analysed for the present

study, concemed the following symptoms:

• Wheeze and tightness in the chest in the last 12 months ;

• Shortness of breath in the last 12 months ;

• Cough and phlegm from the chest in the last 12 months ;

• Trouble in breathing ;

• Persona! history of asthma ;
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• Other persona! conditions (other allergies) ;

• Age

• Family history: the questionnaire included questions on

whether the adults own parents or siblings ever had

asthma;

• Personal and their parents smoking habits.

7.2 OccupatioDal questionnaire

The second part of the questionnaire dealt with occupational

history and exposures. The occupational questionnaire developed (by

SdG) for use in this study was a new instrument designed to gather

information essentially on tj'pe8 of exposure, even if the exposure level

was characterized by the subject. A detailed job history was sought

covering each job ever held, starting with the most recent and working

backwards. Information was requested on the name of each company,

type of industry, job title, short job description and dates. This detailed

information on work history was necessary for the validation analysis.

A copy of the occupational questionnaire is given in Appendix 3.

Information was aIso sought concerning the sector of industry

and work processes, with emphasis on industries and processes
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previously implicated in the genesis of asthma and asthma-like

conditions studies. Detailed lists of contarninants, divided into

"famUies" of exposures, were aIso incorporated. These exposures were

chosen because of their potential ta produce asthma and asthma-like

reactions (Chang-Yeung, 1990). In separate questions, the subject was

asked ta indicate whether helshe was exposed ta any of these different

contaminants as weIl as the frequency of exposure (occasionnally or

regularly) and the intensity <Iow, moderate and high).

Elements in the questionnaire were:

A: Have you ever been exposed ta fumes at work?

Included in those then listed were exposures to paint, varnish,

thinners, hardeners, glues, resins, epoxy and accelerators,

benzene, taluene, xylene, degreaser, turpentine, plastic,

polyurethane, polystyrene, tar, rubber, gasoline, petrochemical

products and other vapors or fumes.

B: Have you ever been exposed ta chemicals at work?

Included in those then listed were exposures to acids, alkali,

ammonia, pharmaceuticals, formaldehyde, dyes, insecticides.

c: Have you ever been exposed ta organic dusts at work?

Included in those then listed in the questionnaire were exposures ta

dusts of grain, flour, wood, fur, coffee, animal food and other dusts.
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D: Have you ever been exposed to inorganic dusts at work?

Included in those then listed in the questionnaire were exposures to

asbestos, fiberglass, silica, construction site dust, coaI dust and

other dusts.

E: Have you ever been exposed to fumes or dust from metaIs or metal

compounds (salts) at work?

Included in those then listed in the questionnaire were exposures to

aluminum, platinum, nickel, chromium, cobalt, cadmium and

iron.

F: Miscelleaneous exposures. Included in the questionnaire were

exposures to pyrolysis products, passive smoking, excess cold and

heat.

Information on levels and frequency of exposure was aIso

gathered.

This questionnaire was developed for the present study and

pretested (by SdG) as follows. The occupational part of the questionnaire

was designed and first pretested in 12 outdoor patients in a Montreal

adult hospital in order tD check the comprehensibility and length of the

questionnaire. Modifications were made according ta the patients

comments and tD the interviewer perceptions. Once the questionnaire

was designed and pretested, it wu validated as said before in a
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convenience sample of adults provided by a community based prevalence

survey in the Respiratory Epidemiology Unit.

7.3 Population spei:ific semi-quantitative Eapœure estimation

In order to provide an independent assessment of exposures

associated with the jobs and industries reported by the study subjeets,

two industrial hygienists, working independently from exactly the same

data base, were invited to generate a population specifie semi

quantitative exposure estimation as follows:

From each questionnaire a detailed list of industries, department,

job titles, short job description and years worked was extracted. A list of

workplace contaminants thought to he asthmagens was given ta the

industrial hygienist. Based on existing knowledge as weIl as on

pertinent information recorded in DSC's and CLSC's as part of their

program to measure exposures "dans le cadre de l'élaboration du

programme de prévention", the hygienists were asked ta assign a

probability of a subject having had exposure to the contaminants

included in the list (1= possible: could he found in some persans in that

particular workplace ; 2= definite exposure, over 50% probability that

this person would have been exposed). They were aIso asked about the

intensity of such exposure (1= tracellow; 2= higher than tracellow).

Exposures were classified into the same 6 main groups as in the

subject's exposure reporting: A:fumes; B:other chemicaIs; C:organic

dusts, D:inorganic dusts; E:metals as vapours or dusts and
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F:miscellaneous. These categories have been used elsewhere for

grouping known or suspected asthmagens (Chan-Yeung and Lam,

1990). This procedure was carried out with the hygienists blind to the

corresponding information provided by the subject in the questionnaire.
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Methods used to eva1uate the occupatioual
sti •queCRID8J!'e

Two methods were used to evaluate the occupational

questionnaire, first an analysis of the reproducibility of the information

was assessed to evaluate intra-subject reliability (within subjects) and

inter-rater reliability (between hygienists) (see 8.1.1). Secondly, an

evaluation of its validity assuming hygienists are " gold standard" was

obtained by comparing self-reported exposures with those derived frOIn 2

industrial hygienists eva1uation working independently, as described in

section 7.3 above.

8.1 Reproducibility ofiDformatiOll from di1ferent sources

The concept of reliability lies in the ability of an instrument or a

taol to measure something in a reproducible and consistent fashion.

Intra-subject reliability, focussed on the reproducibilty of the

information given by the subjects, which is often the basis in all

community or population-based studies. Inter-rater reliability refers to

the agreement that 2 observers, representing our gold standard, can

offer.
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8.1.1 Within subJects: i.ntra-BUlVect reliability

Reproducibility of the information gathered in the occupational

questionnaire in terms ofjobs and exposure history was assessed in a

test-retest design. In this way, the stability of the questionnaire

information was examined. The objective was to verify to what extent

subjects were able ta report in a reproducible fashion their occupational

history as weIl as their occupational exposures ta potential asthmagens.

Subjects first answered the questionnaire on the occasion of the home

visits when their child was examined, and a subsample of those parents

or guardians who answered the adult questionnaire on that occasion

were re-contacted approximately 1 year latter to reanswer the

questionnaire. The sub-sample chosen ta evaluate the reproducibility of

the questionnaire was selected on the basis of subject's self-reported

exposure to organic fumes (no exposure, med-low exposure, high

exposure) on the first occasion when theyanswered the questionnaire.

Organic fumes was chosen because of the potential difficulty in

evaluating exposure to such contaminants. Organic solvents are often

part of other compounds, and, olfaction threshold level can he altered in

exposed workers making them less able to detect exposures (Kromhout,

1991).

AIl individuals reporting any current exposures ta organic fumes

(n=32), as weIl as a random sample of those working and reporting no

such exposure (n=271), were contacted by phone ta solicit their

participation. Amongst the subjects reporting current exposures, 10

were 10st ta foIlow-up and 4 refused tu participate. Those who agreed ta
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he interviewed (n=18 in the exposed group and 15 in the non-exposed

group) were visited at home and answered the occupationna1 section of

the questionnaire a second time. This procedure was undertaken

between March and June 1993.

Factors likely to influence reproducibility such as gender,

number of jobs, past versus more recent job, were exarnjned. The

reproducibility of each of the different elements of the work history

(name of company, type of industry, department, job title, description,

duration) was analysed separately as indicated below. Analyses

conducted to eva1uate intra-subject reliability are described below under

section 9.1.

8.1.2 Between hygieniBtB: inter-rater reliabilUy

The original intention was ta combine the findings by the two

hygienists. As a preHminary to this step, concordance between the 2

hygienists in estimating exposures based on the analysis of work history

was examined. The objective was to verify ta what extent hygienists

agreed in their evaluation of a subject's past and present exposures.

Inter-observer reliability of hygienists coding was aIso carried out to

verify factors likely ta influence reproducibility of coding, sach as

gender, and past versus more recentjobs.
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8.2 Validity

Content validity (whether the items represent adequately the

dimension and domain of interest) was evaluated as described in section

3.3.3 (Thorough search of the literature, questioning experts,

questionnaire sufficiently comprehensive and of an appropriate length

ta he practical). Criterion validity, the objective of this part of the study

was ta determine to what extent subjects were able ta report in a valid

manner their occupational exposures for all jobs held for more than 3

months eonsecutively. Relianee had to he plaeed on the subjectls work

history sinee no independent source such as company records ean he

eonsulted. However, other studies that have addressed that particular

issue coneluded that self-reported work histories were on the whole

satisfaetory (Baumgarten, 1983; Bourbonnais, 1988; Brisson, 1991).

To test the study hypothesis that "exposure information pertinent

to airway disease directly provided by the subject are as accurate

ref1.eetion of exposure as exposures derived indirectly from other

sources", self-reported exposures were compared to exposure

information generated from other sources estimates, based on the

analysis of the work history by 2 occupational hygienists, working

independently. Industrial hygienists eoding for exposure represented

the "gold standard" against which the comparison was made. The

expertise of the industrial hygienist includes recognition oi occupational

exposures likely to he encountered in a given job, and a job evaluation by

a hygienist is a common way of assessing occupational exposure in

eommunity-based studies. Factors such as number of jobs, past versus
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most recent job, likely to influence validity were aIso examjned. The

anaIysis was structured to examine concordance between self-reported

exposure and that derived from the anaIysis of work history by the

industriaI hygienists, looking at the effect of number ofjobs and latest vs

pastjobs.



•

•

60

Approacb to aua1ysis

9.1 Measures ofagreement used in the reliability analysis

Indices proposed for the quantification of reproducibility

(Nunally, 1970; Fleiss,1982; Kelsey, 1986; Streiner and Norman, 1989;

Aielon, 1990) were reviewed in Chapter 3.3.2. Those used in the analysis

of the intra-subject reliability and inter-rater reliability, were overall

agreement, the Kappa statistic and the alpha agreement parameter.

These results are reported in chapters Il and 12.

9.1.1 Overall agreement

Overall agreement or observed agreement was calculated ta

investigate reproducibility. This statistic was used in describe the

proportion classifed as having or not having the characteristic

according ta bath raters CKelsey, 1986). Overall agreement so calculated

does not take into account chance agreement.

9.1.2 CoIum'sKDppa.

The measure of the degree of nonrandom agreement between two

measurements of the same categorical variable was computed using the

Kappa statistic, whenever possible. (Lut, 1995; Fleiss,1981). This

statistic was used to describe the concordance of questionnaire

information reported by the 8ubject on the different items of the job and
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exp0 sure history. Concordance between hygienists (inter-rater

agreement) was also measured using the Kappa statistic. Feinstein's

guidelines were followed ta interpret the results with a value of Kappa

superior ta 0.40 considered as a moderate agreement. Cohen's kappa

was compared with the estimate of agreement (alpha agreement

parameter) .

9.1.3 Alpha agreementparanuder

The alpha agreement parameter was calculated ta describe the

agreement of questionnaire information and between hygienists

exposure evaluation. According ta Aickin (1991) this new estimation of

agreement provides a clearer view of the population characteristic of

"agreement for cause". In absence of other guïdelines, Feinstein's

guidelines were also applied to Aickin's alpha parameter.

9.2 Validity analysis

The validity analysis focused on criterion validity Le. the

agreement between self-reported information and, as the reference or

" gold standard", the information generated by the analysis of the work

history by 2 industrial hygienists. For the validity analysis, the

sensitivity, specificity and phi-coefficient were calcu1ated usmg self

reported exposure data and these indices were compared with those

obtained using the exposure data generated by each of the industrial

hygienist's evaluatioDS. These results are reported in chapter 13.
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9.2.1 SeIUIitivity

Sensitivity was calculated comparing results obtained by

industrial hygiene evaluation ("gold standard" against self-reported

exposures.

9.2.2 Specifidty

Specificity was calculated comparing results obtained by

industrial hygiene evaluation ("gold standard") against self-reported

exposures.

9.2.3 Phi-coefIicialt

As stated previously, phi-coefficient is a measure of correlation

derived from a two by two table. Phi-coefficient was calculated

comparing results obtained by industrial hygiene evaluation ("gold

standard") against self-reporting exposures.

9.3 Eftèct esfjmate& UsiDgcliftb:ent estimetes ofeaposure

Exposure response relationships were exarnined using logistic

regression for the two binary outcome (response) measures described in

section 5.2, namely current and ever asthma. The strength of exposure

response relationships using exposure generated from 3 sources was

then compared: i) exposure derived from questionnaire, ü) exposure

from each of two hygienists estimation (generating 3 different OR's,
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these results are presented in chapter 14). The analysis was conducted

separately for the two outcomes. Each logistic regression analysis took

into account the pertinent covariables, age, smoking, atopyand family

history of atopy as weIl as gender. The odds ratios derived from using

the 2 methods of assessing exposures were compared using the

GLMStat for Macintosh (copyright ©K.J. Beath 1994-6).

9.4 Synthesis

Different analyses are described, all of which allowed us ta

examjned intra-subject and inter-rater reliability and validity. These

include Kappa statistic, Aickin's alpha parameter and overall

agreement (refering to reliability assessment) and sensitivity, specificity

and phi-coefficient (refering ta validity assessment). Finally, analyses

concerning exposure response relationship are described.
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10.1 Personal cbaracteristics ofstudy subjects

Three hundred and thirty eight parents took part in the study, of

these, 126 were men and 212 were women. Only two questionnaires

were unusable, this very small number is explained by the fact that the

questionnaire, either self or researcher adrnjnistered was carefully

verified, and completed before the research team left the subjects home.

Their ages ranged fram 23 to 59 years; the highest percentage was

in the age stratum 30-39 (65% for men and women combined). The mean

age for men was 36.8 compared with 34.7 for women (see table 10.1.a and

IO.l.b). Amongst participants, 40.2% were current smokers, 44.4% for

men compared to 37.7% for women. 44.4% reported family history of

allergies and 42.3% reported atopy (see table 10.1.a).

Overall, 48.5% of parents worked in unskilled occupations, 29.3%

in semiskilled occupations and professional workers (eg physicians,

teachers, professors, etc.) constituted 28.1% of the sample. There was a

clear gender difference in the distribution of occupations. Men reported

more frequently being currently employed as a professional (54.0%)

compared in women (12.7%). Semi-skilled workers (technicians)

represented 36.5% of men in the sample, compared to 25.0% of women.

The remaining parents felt into the unskilled category, a category which

included 25.4% of men compared ta 62.1% of womeo. Thirty-five persons



Table 10.1 • Personal characttrlstlcs of Itudy subjeclS

•

Men Women Total
Nb % Nb % Nb %

• n= 126 100% 212 100% 338 100%

• current smokers 56 44.4% 80 37.7% 136 40.2%

• atopy 38 30.2% 105 49.5% 143 42.3%

• famlly hlstory of allergy 46 36.5% 104 49.1% 150 44.4%

• mean age (80) 36.8 (5.5) 34.7 (4.9)

• never worked 2 1.6% 33 15.6% 35 10.4%

• unskilled workers· 32 25.4% 132 62.3% 164 48.5%

• seml·skilled workers· 46 36.5% 53 25.0% 99 29.3%

• professlonal· 68 54.0% 27 12.7% 95 28.1%

• number of Jobs : average (80) 3.5 (2.1) 2.8 (1.8) 3.1 (2.0)

• number reportlng belng exposed (U) 44 34.9% 59 27.8% 103 30.5%
ln thelr current Job or most recent job

• accordlng to current or latest job
•• elther to solvents or other chemlcals or dusts or metals or other miscellaneous products as IIsted ln the questionnaire

•



•

Table 10.1 b Age distribution of study subjects

•

Men Women Total

n= % n= % n= %

20-29 6 5% 24 11% 30 9%
30-39 73 58% 147 69% 220 65%
40-49 43 34% 39 18% 82 24%
50-59 4 3% 2 1% 6 2 %

Total 126 100% 212 100% 338 100%
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reported no work history (2 men and 33 women). Men had also held

slightly more jobs than women (3.5 vs 2.8) and more men reported being

exposed to chemicals or dusts in their current job (34.9% vs 27.8%) (see

table 10.1.a).

10.2 PrevaleDœ Œ rep»rted asthma reJsteel symptoms and respiratory

history

Table 10.2 shows the distribution of asthma related symptoms

used In constructing the two outcome variables, current and ever

asthma. There were very few missing values. A greater proportion of

women than men reported symptoms more. These included wheezing or

whistling in their chest (16.7% (211126) vs 25.5% (54J212» being

breathless when wheezing (60% vs 66.7%), attack of shorthness of breath

at rest during the day (4% vs 12.3%), attack of shortness of breath

following a strenuous activity (21.4.0% vs 33.5%), attack of shortness of

breath at any time (6.3% vs 9%), attack of caughing (17.5% vs 40.6%),

trouble with breathing (15.1% vs 28%). Asthma was more often reported

in women than in men (men:4% compared to 15.6% for women) with

diagnosis of asthma confirmed by a doctor in 515 for men and 26'33 for

women.



Table 10.2 Prevalence of reported a.thma retated symptoms ln study sublects

Q# Queltlonl V.. No Missing Totl.
value

Men Women sub~total Men Women Sub~total Men Women Tolal

1 Have Vou had wheezfng or whlstllng in your 21 54 75 105 158 263 0 126 212 338
chest at any tlme ln the last 12 months?

% of total 22.2% 77.8%
gender specifie % 16.7% 25.5% 83.3% 74.5%

1.1 Have Vou been at ail breathless when the 12 34 46 8 17 25 3 20 51 74
wheezlng noise was present?

% of total 62.2% 33.8%
gender specifie % 60.0% 66.7% 40.0% 33.3%

3 Have Vou had an attack of shortness of breath 5 26 31 120 186 306 1 125 212 338
that came on durlng the day when Vou were
at rest at any tlme ln the last 12 months?

% of total 9.2% 90.5%
gender specifie % 4.0% 12.3% 96.0% 87.7%

4 Have you had an attaek of shortness of breath 27 71 98 99 141 240 0 126 212 338
that came on followlng strenuous actlvlty ?

% of total 29.0% 71.0%
gender specifie % 21.4% 33.5% 78.6% 66.5%

• •



Table 10.2 Prevalenee of reported a.thma related symptoms in study subjects

QI Question. v. No Mlsslng Tota.
value

Men Women Sub-total M., Women Sub-total Men Women Total

5 Have you been woken by an attack of shortness 8 19 27 118 193 311 0 126 212 338
of breath at any tlme ln the last 12 months?

% of total 8.0% 92.0%
gender specifie % 6.3% 9.0% 93.7"- 91.0"-

6 Have you been woken by an attack of coughlng 22 86 108 104 126 230 0 126 212 338
at any 'Ime ln the las' 12 months?

% of total 32.0% 68.0%
gender specifie % 17.5% 40.6% 82.5"- 69.4%

11 Do you ever have trouble wilh your brea'hlng? 19 59 78 107 152 259 1 126 211 338

% of total 23.'" 76.6%
gender specifie % 16.1% 28.0% 84.9% 72.0%

13 Have you ever had asthma? 5 33 38 121 179 300 0 126 212 338

% of total ".2% 88.8%
gender specifie % 4.0% 16.6% 96.0% 84.4%

13.1 Was It eonflrmed by a doetor? 5 26 31 0 5 5 2 5 31 38

% of total 81.6% 13.2%
gender specifie % 100% 83.9% 0.0% 16.1%

• •
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10.3 Characteristics œthe subgroups œsubjects who took part in the

study to assess the _ Œ e*l+œUre iDformatioD

providecl bythe quesficmnaïre.

Thirty-three parents were re-contacted for and agreed to

participate in the reproducibility study. Their age ranged from 26 to 54

years, with the highest percentage for the age strata 3().39 (58% for men

and women combined). The mean age for men was 39.4 compared to 36.3

for women (see tables 10.3.a, b).

Overall, 42.4% (14133) of these parents worked in unskilled

occupations, 18.2% (6133) in semiskilled occupations and professional

workers Ceg physicians, teachers, professors,...) constituted about 36%

(12133) of the sample. These parents reported having held 3.6 jobs on

average with men having held slightly more jobs than women (3.9 vs

3.1). Most men and women reported being exposed in their present or

most recent job : 85.7% (18121) and 91.7% (11112) respectively (see table

10.3.b).
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Table 10.3 a Age distribution of subgroup of subjeets
who took part in the study of

reproduetibility

•

Age Men Women Total

n= % n= Ok n= %

20-29 1 5% 1 8% 2 6%
30-39 10 48% 9 75% 19 58%
40-49 9 43% 2 17% 1 1 33°k
50-59 1 5% 0% 1 3%

Total 21 100% 12 100% 33 100%



•

Table 10.3 b Characteristics of the subgroups of subjecls who look part in the
study of reproduclbility of Information provided by questionnaire

Men Women Tota.

n= 21 12 33

Age: mean (50) 39,4 (5,4) 36,3 (4,6)

UnsklUed workers 8 6 14

Semi skllled workers 4 2 6

Professionals 8 4 12

Number of jobs in average (SO) 3,9 (2,1) 3,1 (2,3) 3,6 (2,2)

Number reportlng belng 18 1 1 29
exposed ln thelr current
or most recent job

•
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The results of the study of the reproducibility ofjob and exposure

history gathered in a test-retest design on 33 study subjects re-contacted

one year after mst administration are presented in this section. 1tems

included in the occupational questionnaire were grouped for analysis as

follows: job history (reproducibility of which was expressed as overall

concordance) sector of activity, work processes and exposure history

(reproducibility of which was expressed as intra-subject agreement,

using kappa statistic and Aickin's alpha parameter).

Il. 1 Overanconcordance ofiDformation onjob history

Information analysed for reproducibility in the job history

included company, department, job title, job description and duration for

each job held. Table Il.1 presents the results for overall agreement. For

this comparison, neither Kappa nor Aickin indices were computed,

because both examine the proportion of responses in two agreement cells

(presence/presence and absence/absence) in relation to the proportion of

responses in these cells which would he expected by chance, given the

marginal distributions. The nature of questions such as "what

companies did you work for? Le. not a question with ayes/no answer



Table 11.1 Overall concordance of information supplled by 33 subjectl

•

Men Women Total
(n=21) (n=12) (n=33)

• number of jobs reported 92 • 35 • 127 •
(tirst and second administration)

• number of jobs ln average 4.4 2.9

• number of concordances:
("rst and second administration) Nb % of 92 Nb % of 35 Nb % of 127

company name 66 71.7% 24 68.6% 90 70.9%

type of industry 67 72.80/0 25 71.4% 92 72.4%

department 48 52.2% 20 57.1% 68 53.5%

job tltle 65 70.7% 25 71.4% 90 70.9%

job description 62 67.4% 23 65.7% 85 66.9%

date at hire 58 63.0% 21 60.0% 79 62.2%

date at end of job 58 63.0% 23 65.70/0 81 63.8%

* Total number of companles reported in the tlrst and/or second administration of questionnaire.

•
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(dichotomous information) resulted in an absence/absence cell and any

resulting index being not meaningful.

The 33 subjects reported 127 different jobs (table Il.1). Men

reported on average slightly more jobs than the women (4.4 jobs versus

2.9). Thus the 21 men in the sample reported 92 different jobs in the first

and second administration of the questionnaire comparated with 35 for

the 12 women. The overall agreement ranged from 52.2 % to 72.8% for

men with the lowest percentage agreement for "department".

Concordance was the highest for "type of industry ". Similar results

were found for women, with overall agreement ranging from 57.1% tA:>

71.4% with lowest percentage agreement for" departments" (57.1%) and

highest percentage agreement for" companies" (71.4%) and "job title"

(71.4%).

The results are aIso presented graphica1ly (figures Il.1.1 ta Il.1.7

for men and Il.1.8 ta Il.1.14 for women) to indicate, for each subject,

bath concordance and discrepant areas. For example, results given in

table Il.1 show that the 21 men in the sample reported 66 concordant

company names out of a total 92 possibilities. Figure 11.1.1 indicates that

8 out of 21 (38.1%, workers 2,8,10, ...) reported exposures which were

100% concordant, for 5/21(23.8%) there was 1 discrepancy, for 6121

(28.6%) 2 discrepancies, while for 2121 (9.5%) there were more than 3

discrepancies. Among the 13 discrepancies, 8 occurred only in the

second administration of the questionnaire (eg the companies names

were only present in the second administration).
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Overall concordance in menls reports was less for departments

(5/21 were 100% concordant, figure Il.1.3) and work description (5121

were 100% concordant, figure Il.1.5). The concordances found for the

other components of the work history (type ofindustry, figure Il.1.2; job

titles, figure 11.1.4) were similar ta those reported for company names.

Concordance was particularly good for dates of hire and end of jobs

(14121 for bath were 100% concordant, figures Il.1.6 and 11.1.7

respectively). The discrepancies were not predominant in one

administration of questionnaire. For instance, discrepancies were

predominant in mst administration of the questionnaire for dates of

hire (5n of discrepancies) but were predominant in second

administration of questionnaire for dates of end (6n).

Concordance in reporting companies names in women showed a

slightly different pattern from that in men: 6 subjects out of 12 (50%)

were 100% concordant (figure Il.1.8). Distribution of discrepancies were

also slightly different: 4112 (33.3%) reported 1 discrepancy, while 2112

(16.7%) reported more than 3. Among the discrepancies, 40ccurred in

the mst administration of the questionnaire i.e. the company names

were only reported in the mst administration.

Less concordance was found about departments in womenJs

reports Conly 4112 were 100% concordant, figure Il.1.10). Other

components of work history showed as good or better concordance as in

reporting companies names (figures 11.1.9,11,12,13 and 14). More

information was reported in the first administration of the

questionnaire.
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11.2 _ Œ iDformation on sector Œ adivity and work

processes

Table 11.2 summarizes the results of the reproducibility analysis.

Those results represent pooled observations across sectors and

processes. This had ta be done because of the small numbers involved for

any one sector or process. Counting the pairs as if they were

independent is probably correct but could influence the real value of the

confidence interval. Those would possibly he wider than calculated.

Agreement was moderate for men and fair for women in rating

the sectors of activity Œ=O.47 for men and 0.39 for women). 1n

comparison, Aickin's alpha coefficient ranged from 0.76 to 0.89.

A majority ofboth men (11121) and women (7/12) reported they had

never worked in the sectors identified nor been involved in these work

processes. Agreement varied for men and women in rating work

processes (K = 0.45 for men and 0.39 for women). Aickin's alpha ranged

from 0.67 to 0.89 for men and women respectively. In this comparison

between the two measures of agreement, the alpha coefficient is likely to

he a better reflection of the true agreement than Kappa which misses

some of the agreement for cause captured by the alpha coefficient (see

section 3.3.2).



Table 11.2 Reproducibllity of Information on work proc•••••

.. ·::1:i.t<;:·id.ffii6fii.iU6,r::::lr/
. .. . .... ... . ... .... .. . . presençe absence i
;~r~'~1'AA}::c":1 : 1 ~

Men WOIMn Totll

·number of persons 21 12 33
·number of sectors of activity 13 13 13
·number of possible pairs 21 *13 12*13 33*13

1
9

1
11

1 1
2

1
6

1 1
11

1
17

17 246 0 148 7 394

• K 0.47 (.25, .69) 0.39 (.02, .76) 0.45 (.27, .63)

• Aickin's alpha: a 0.76 (.63, .88) 0.89 (.74, 1.04) 0.78 (.89, .88)

enumber of work processes 9 9 9
·number of possible pairs 9*21 9*12 9*13

1
12

1
17

1 1
1

1
3

1 1
12

1

14
16 154 0 104 6 259

• K 0.45 (.25, .65) 0.39 « 0, .92) 0.51 (.33, .69)

• Aickin's alpha: a 0.67 (.52, .81) 0.89 (.71, 1.01) 0.77 (.67, .88)

• •
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Il. 3 Test-retest reliability for seJl.reported exposuœ to recognised

occupational asthmageDs.

Reproducibility analysis of exposure information could only he

assessed for concordant jobs reported in the first and second

administration of the questionnaire. For men, 68 concordant jobs were

examjned, compared to 25 for women. Overall concordance, Cohenls

Kappa coefficient and Aickinls alpha index were computed for each

block of contaminants listed in the questionnaires (vapors/fumes,

chemical substances, organic dusts, inorganic dusts, metals, other

exposures), as described in the questionnaire. The small number of

subjects as weIl as the low frequency of reported exposures did not allow

analysis of each contaminant separately.

Overall concordance ranged from 0.63 to 0.91 for men and women

combined. Reported exposures by men were reasonably reproducible for

vaporslfumes, chemical substances, organic dusts, inorganic dusts (K

ranged from 0.42 to 0.66 see table Il.3) but was considerably lower for

metaIs and miscellaneous exposures (K= 0.21 and 0.15 respectively).

Women reported exposures in vaporslfumes, inorganic dusts and

miscelleneous exposures in an even more reproducible fashion (K= 0.91,

0.70 and 0.45 respectively). Not surprisingly, given its caracteristics, (see

section 3.3.2), Aickin's alpha index gave a more optimistic evaluation of

reproducibility for all these exposure categories in men and· women,

except miscelleneous exposures in men and chemicai substances in

women.



Table 11.3 Reproducibility of self reported exposures to recognlsed
occupational asthmagens

:>:·::n~tr~~r6"~"'jJmQ.9n.~::~
absence

:~ô~>::·,~mlijl"t)tiq",·~ presence b
.'. ':'. :.<:.:;.... '::<:,;::: absence d

Men

• number of concordant job names 68*
(flrst and second administration)

Vapo""ume. 1 ~3 1 398 1

Wonn

25**

1 ~ 1 1°6 1

Tobll

93

1 291 1 5
9
4 1

averall
K

• Alckin's alpha: a

Ch.mlcal lubltlnce.

averall
K

• Alckln's alpha: ex

•

0.75
0.42 (.19 t .66)
0.46 (.23 t .68)

1 : 1 5
3
7 1

0.93
0.66 (.39 t .93)
0.79 (.61, .96)

0.96
0.91 (.75, 1.07)
0.90 (.72, 1.07)

1 ~ 1 1

3

6 1

0.68
0.01 « Ot .40)
0.06 « Dt .77)

0.81
0.56 (.38, .74)
0.58 (.41, .76)

1 ~ 1 7

6

3 1

0.86
0.44 (.19,.70)
0.61 (.40, .81)

•



Table 11.3 Reproducibility of self reported expo.ur•• to recognised
occupatlonsl asthmagens
(contlnu.d..)

Organic du,ti

Overall
K

• Alckln's alpha: a

Inorg_nic dUits

Overall
K

• Alckln's alpha: a

Metal.

Overall
K

• Alckln's alpha: ex

•

Men

1 ~ 1 :2 1

0.94

0.47 (.02, .92)
0.76 (.52, 1.0)

1 16° 1 :5 1

0.81
0.48 (.25,.72)
0.55 (.33,.77)

1 : 1 5
6
6 1

0.85

0.21 « 0, .41)

0.46 « 0, .54)

Women

1 ~ 1 ;1 1

0.84

.06 «0, .04)
0.41 (.10, 1.0)

1 ~ 1 210 1

0.92
0.70 (.31, 1.09)
0.77 (.48, 1.0)

1 ~ 1 2°5 1

1.00

0.00

0.88 (.51, .88)

Totll

1 ~ 1 ;3 1

0.91

0.29 « 0, .64)
0.64 (.34, .93)

1 173 1 6
8
5 1

0.84
0.53 (.31, .75)
0.61 (.44, .80)

1 : 1 8
6
1 1

0.89

0.23 « 0, .56)
0.54 (.21, .88)

•



Table 11.3 Reproduclbllity of self reported exp08ure8 to recognlsed
occupatlonal a8thmagens
(contlnu.d..)

Men Wonn Total

1 1 1
MllCelleneoul

1
29

1
13

1 1
11

1
6

1
40 19

14 12 1 7 15 19

Overall 0.60 0.72 0.63
K 0.15 « 0, .39) 0.45 (.14, .76) 0.23 (.03, .43)

• Alckln's alpha: a 0.16 « 0, .41) 0.49 (.15, .83) 0.24 (.04•.45)

•

••

•

For calculatlon of K's, 68 jobs were taken Into account; 2 companles names were mlsslng, but ail other
Information was present glvlng then the posslblllty of evaluatlng concordance on 68 jobs.

For calculatlon of K's, 25 jobs were taken Into account; 1 company name was mlsslng, but ail other
Information was present glven then the posslblIIty of evaluatlng concordance on 25 jobs.

•
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lL3.1 Intra-BUbject agreeIIU!nt to ael/-reported ezpotIlIre ID J"f!COI/1IÏBed
occupationGlGlIt/amagenll in lateBtj06

Reproducibility of self-reported exposures in latest job was also

assessed. A total of 33 jobs were exarnined. Cohen's Kappa coefficient

and Aickin's alpha index were computed. The small number of subjects

as weil as the low frequency of reported exposures did not allow analysis

of each contamjnant separately, or of gender differences.

Overall concordance ranged from 0.64 to 0.94. Reported exposures

were reasonably reproducible for vaporslfumes, chemical substances,

inorganic dusts and metals (K ranged from 0.53 to 0.62; see table Il.3.1)

but was considerably lower for organic dusts and miscellaneous

exposures (K= 0.35 and 0.27 respectively). Aickin's alpha parameter was

higher than 0.50 for all categories, except miscelleneous exposures

(alpha=0.34).



• Tabl. 11.3.1 Reproduclbliity of Mlf reported .xpo.... to recognIAd
occupdonal .thmagena ln la.est Job

.1...................
p- ---...

w_ --p-c·) 1 Totel 1 1 Totel 1
2nd ........l ..... ....

w_

__
--.ne. (.) 1 Totel 1 1 TCâlI..... ....

• number of concord8nt co",...." nam..
(ftrat end MCOnd .....Inlahtlon)

33

D- lnorganic duats

...

-
6

[ill ŒJ
8 2

1 5

D:J DI]

" 7

...
.

3 1
CI] u:J

5 3
1 7

CD Cill
2 , 1

Overd
K (C 1)

Aickin's alpha (a)

0.79
0.58 (0.31 . 0 .85)
0.58 (0.30 • 0 .85)

0veraI
K

Aickin's alpha (a)

0.79
0.53 (0.24 • 0.82)
0.54 (0.25 • 0.83)

B- Chemlcal substMca
...

E· .......
...

...
2 1

ŒJ ŒJ
" 2

3 5

ŒJ [ill
15

... [TI ŒJ
2 2

12

ŒJ cm
17

Overd
K

Aictcin's alpha (a)

0.82
0.54 (0.23 • 0.85)
0.58 (0.23 • 0.88)

0veraI
K

Aickin'. alpha (a)

0.94
0.62 (0.15 • 1.09)
0.79 (0.49 • 1.09)

...
C- Organlc duata

0veraI
K

Aickin's alpha (a)

...

0.64
0.27 (-0.04 • 0.51)
0.34 (0.04 , O.,,)

.
e 3

DTI CD
7 5

3

u:J CD
• 5

...

ev.aI
K

Aickin'. 8Ipha (a)

0.91
0.35 (-0.22 • 0.82)
0.65 (0.25 • 1.06)

1
[IJ ŒJ

1 ,, 10

CI] cm
18

...

•
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ConconIanœbetwcenhygieDists in the codingof

eqilQSUl"eS

•

12.1 Inter-rater agreement oodiDgeq"OSUI'eS in 927 jobs reported by 121

men and 182 women

Before evaluating criterion validity (self-reported exposures

compared to the criterion used in this study, ie the hygienistls

evaluation), the concordance between the two hygienists themselves in

estimating exposure was assessed using the Kappa statistic and

Aickin's alpha index.

Concordance was first investigated product by product within

each category (Table 12.1 ). With a few exceptions, hygienist A assessed

more jobs to he at risk for exposures than hygienist B (number in cell

" c" always higher than in cell "b JI). Results varied within each

category. For category A:fumes at work, concordance between

hygienists was reasonable (moderate agreement) for 3 of the 7 products

listed, paint-vapors <K=O.52), glue Œ=O.43) and tars (K=O.52).

For category B (other chemicals not listed in A) concordance was

reaso~able for only 2 of the 8 products listed: dyes CK=O.S4) and

pharmaceutical products (K=O.88).



Tlble 12.1 Concordlnce belWHn 2 hyglenill. In codlng ••..-ur•• In 127 Joba
(IMn Ind women)

A· SoIvent.

Palnt Hardener Glue Reslns Plastics Tar. Benz_

n=927 ,.:H~·~
+ . + . + . + . + . + . +

HygltnJlt B .+~ CJillL]
~60 833

averall 0.85 0.89 0.93 0.91 0.84 0.86 0.87
K 0.52 (.46•.58) 0.t6 (.06•.26) 0.43 (.31 •.5S) 0.3S (.2S••45) 0.25 (.17•.32) 0.52 (.46•.58) 0.09 (.01•• 11)
a 0.69 (.64• .7S) 0.53 (.)9•.67) 0.81 (.7S•.87) 0.69 (.61•.77) 0.60 (.SI •.68) 0.72 (.67••77) 0.34 (.15, .53)

B· 0'" chemlcal. no' ln group ft (...... VIlPOUfl, mI.t. or du.'.)

Acld Baae Ammoniac Formaldehyde Oyes Insecticide. Phal'l'naCeutical Othe, chemical.

n=927 Hwienltt.A
+ . + . + . + . + . + . + . +

Hygl.nl.' 8 +~ ŒTILJ ~ ULULJ 8llik]~ EfŒt353 823 85 834 15 861

overall 0.83 0.82 0.86 0.69 0.93 0.91 0.98 0.7.

K 0.•7 (.09•.24) 0.04 < 0, .10) 0.20 (.12..2H) 0.04 «o..10) 0.54 (.45, .64) 0.11 (.Ol, .19) 0.88 (.82, .94) 0.06 (.02, .10)
a 0.43 (.l2, .55) 0.28 (.05, .51) 0.S4 (.4l, .64) 0.09 « 0, .22) 0.82 (.77, .88) 0.73 (.59, .81) no convergence 0.52 (.38, .66)

• •



Table 12.1

C· Org.nle du."

Concordlnce betw..... 2 hyglenla'. In codlng e.pœure. In 127 Job.
(men and wornen)
(contlnuecl...)

Flour Wood Coffee Feed Other duit,

n=927
..

~~Iat B ; .. u:L:rLl
. Uil:lliJ

..
~
C!!IlliJ

+

CLITI
C1LU!.U

·.:.HYâ~trA.··
+. +

CLI:.LJ
c=LIiliJ

overall
K
Cl

D· lnorpnlc du."

0.98
0.69 (.57•.81)
0.95 (.91 ••98)

Asbestol

0.97
0.49 (.33•.64)
0.87 (.82••93)

Flberglass

0.97
0.32 (.1 S••5)
0.90 (.83•.91)

Sllica

1.00
0.80 (.41.1.19)
0.99 (.96.1.02)

Pla.ter
Concrete cement

0.84

0.57 (.51 ••63)
0.76 (.71 ••81)

Carbon
Coll

Charooal
Other

Inorganlc du.',

HyO~~fA·

+
n=927

~vglenlat B

overail
K
Cl

•

..
..~
. C!LIlliJ

0.91
0.16 (.06•.25)
0.76 (.65•.88)

..

0.82

0.13 (.07•.19)
0.59 (.47•.70)

..
~
~

0.89
0.32 (.22•.42)
0.73 (.65••110)

+

~
C!!:IiliJ

0,92
0.19 (.07•.31)
0.80 (.69•.90)

u=r:=LJ
~

0.98
0.00 (0.0)
0.65 «o. 1.40)

0.89
0,27 (.18, .31)
0.64 (.55•.73)

•



Tabl. 12.1 Concordanc. lletwHn 2 hYllllnlai. In codlng IXpoIur•• In 127 Job.
(men and wom.n)
(contlnulCl...)

E· "."'1 •• v.pour. or du."
Aluminium Platlnium Nickel Chrome Cobalt Cadmium Iron Oth., me"',

n=927 Hyol~ltt A
... . ... ... . ... . ... . ... . ... . ...

Hygl.nlst B
...~~~~~~~• 61 862 1 926 66 858 86 836 7 918 47 877 47 855

overall 0.93 l.oo 0.93 0.91 0.99 0.95 0.94 0.91

K 0.02 «0, .08) .u 0.08 (0,.15) 0.08 (0, .IS) 0.36 «O•.73) 0.07 «0, .17) O."J (.JI•."S) 0."9 (.39•.58)
a 0.53 (.11, .95) 0.96 (.8S. 1.07) 0.17 (.60, .94) 0.75 (.59, .91) 0.96 (.90, 1.03) 0.78 (.60•.97) 0.85 (.79, .91) 0.71 (.73••80)

F· MIIe.II.MOU' .xpoIUNl

Pyrolysls Cigarette E)(cessive E)(ceasive
products amoke cold heat

n=927 Hyglenlat A
... - ... . ... . ...

Hygleni.t B +~ ~ ~ ~• 104 77' 148 765 ·41 848 96 781

overall 0.88 0.84 0.92 OJI8

K 0.41 (.34•.49) 0.20 (.12, .28) 0.10 (.01, .20) 0,34 (.2S, .44)
a 0.77 (.71. .83) 0.75 (.67, .84) 0.48 (.27•.69) 0.69 (.61, .76)

• •
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For category C (organic dusts), concordance was on the whole

satisfactory for 4 out of 5 dusts listed with K ranging from 0.49 for wood

dust to 0.8 for feed dust, but for coffee dust concordance was low K=0.32.

For category D (inorganic dusts) concordance between hygienists

was on the whole poor with values for K below 0.32 for all dusts listed.

Likewise for category E (metals) Kwas below 0.4 for 6 out of the 8 metaIs;

iron (K=O.43) and other metaIs (K=0.49) were the exception. The rating of

pyrolysis products generated a satisfactory K value (K =0.41) while all

others in the miscelleneous exposures section Ied ta poor values of K,

ranging from 0.10 ta 0.34.

Aickin's alpha index were aIways higher than the Kappa

coefficient. Nevertheless, even using this index, and the same

guidelines for interpretation as for Kappa coefficient paor agreement

was aIso found in category A, for benzene (alpha=0.34), and in category

B, for base and formaldehyde (alpha=O.28 and 0.09 respectively). No

convergence was reached within the criterion given in the program for

pharmaceutical products.

12.2 Inter-rater agreement fbr cM;. eq"OllUl'e in 421 jobs zepott.ed Ir
men ancI508jobs leported bywomen

Inter-rater agreement did not change substantially when

exposure estimates for jobs reported by men and jobs reported by women

were analysed separately (see tables 12.2 a and b). Resulta described in



Table 12.2 a Concordance between 2 hygleniltl ln codlng expolurel in the 421 jobl reported by men

A· SoIv,"'.

Palnt Hardener GkIe Resins Plastics Tart Benzene

n... 421 ···~fA

+ . + . + . + . + . + . +

Hyglenlst B +~ c:J::Lr:!QJ
~ 8t@i3 ~3" 368 90 30. 65 285

Ovefall 0.751 0.86 0.92 0.84 0.77 0.82 0.79
K 0.41 (.33 •.49) 0.21 (.œ•.3S) 0.47 (,34, .61) 0.33 (.22• .4S) 0.24 (.14•.33) 0.S8 (.SO•.~) 0.01 (<0, .20)
ex 0,52 (.46•.62) 0.55 (.40•.70) 0.84 (.76•.92) 0.59 (.48••10) 0.S3 (.41 •.65) 0.69 (.61 •.76) 0.20 (<O••42)

B· ott.., chemlcMI Mt ln group AC....... vlpOUfa. m.... or Mt.)

Acld Base Ammoniac Formaldehyde Oyes Insectldd.. Phanneceutlcal Other chemblls

" ... 421 Hyg~IA

+ . + . + . + . + . + . + . +

Hygieniste + 8t@i3 ~ 8t@i1 ~~75 317 78 329 31 372 50 366 5 397

Overall 0.80 0.79 0.84 0.62 0.91 0.88 0.99 0.72

K 0.24 (.IS••34) O.OS (-.03•. 13) 0.18 (.06..30) 0.02 «o..10) 0.38 (.23, .54) 0.12 (O•.23) 0.88 (.18•.98) 0.22 ("4••30)
(i 0.54 (.41 •.(6) 0.28 «o..S7) 0.46 (.29, .63) 0.06 «o..25) 0.1S (.64• .8S) 0.10 (.52•.89) 0.91 (.94.1.01) 0.52 (.41 ••51)

• •



Table 12.2 a Concordance between 2 hygieniBtB in coding expoBures in the 421 jobs reported by men
(conllnuecl...)

C·Orpnlcd....

Flow Wood Coffee Feed Other dusts

:~rA:"
+. ...

na421

HyglenillB

(NeraU
K
lX

+ . + . +

+~ ~ ~9 401 17 388 10 409

0.98 0.95 0.91

0.66 (.46•.85) 0.52 (.34•.69) 0.15 «O..40)
0.92 (.86•.94) 0.82 (.14••91) 0.82 (.62. 1.02)

c:::L:J:LJ
u=IillJ

1.00
0.67 (.06.1.27)
0.91 (.91. I.OJ)

CiLITI
~

0.81

0.40 (.30•.50)
0.68 (.59•.71)

D-1norpnIo duit.

Asbestos Flbefglass Sllica
Plaster

Concrete cement

Carbon
QJ8I

CharCOlI
Other

lnorganlc duste

na42t :~A"
... . + . ... . + . ...

Hygienil' B ... 5Hili ~~ 5tlit3~77 91 91 308 79 308 55 355 18 404

<NeraN 0.52 0.71 0.80 0.86 0.96 0.80
K 0.15 (.05, .24) 0.18 (.œ•.28) 0.30 (.20•.40) 0.21 (.09•.32) 0.00 (O•.01) 0.26 (.15•.38)
a .0.11 «o..15) O.SI (.J1•.65) 0.59 (.48•.(9) 0.70 (.56..83) 0.53 «o. 1.46) 0.49 (.31•.61)

• •



Table 12.2 a Concordance between 2 hygieniltl in coding expo8urea in the 421 Joba reported by men
(contlnued...)

E- .....1••• vapoun or duit.

Aluminium Platinlum Nickel Chrome Cobalt Cadmkln Iron Oltef metIJs

n..421 ~iènlit ~.
+ . + . + . + . + . + . + . +

Hyglenist B +~ ~ ~ ~~~~56 363 1 420 54 363 57 359 5 414 .... 374 42 355

OJerall 0.86 1.00 0.87 0.86 0.99 0.89 0.89 0.83
K 0.03 «0, .08) ... 0.08 (<0, ,18) 0.10 (.1,.11) 0.44 (.03•.85) 0.01 (<0, .11) 0.41 (.27•.55) 0.45 (.35, .55)
U 0.52 (.1, .95) 0.94 (.78.1.1) 0.66 (,44•.89) 0.51 (.21, .76) 0.95 (.87, 1.03) 0.66 (.40•.92) 0.75 (.fJ6, .92) O.,. (.41, .61)

F· MIec....ftIOUI ••poewa

Pyrofysis Cigarette Excessive Excessive
producls smoke cold heat

n..927 HYllenitt A
+ . + . + . +

Hygienist B +~ ~ ~78 291 33 388 30 360

Overall 0.80 0.92 0.87 0.86
K 0.42 (.32, ,52) ... 0.11 (-.03•.2S) 0.33 (.19•.47)
a 0.65 (.S6•.74) 0.65 «0.1.40) 0.36 (.Il, .61) 0,62 (.50•.13)

• •



Table 12.2.b

A- SoIvenl'

Concordance belween 2 hyglenil'. In codlng .xpolur••
in the 506 Jobs reported by wornen

Point Hardentr Glue Retana Plaltiel rarl Benzene

n=506 ;:<H_t.e'A,
+ . + . + . + . + . + . +

Hyglenlat B +~ ~ ~ ~ EEJk]~~28 ..28 30 ..62 26 ..86 18 478 39 ....9 55 427 18 ..78

Oversll 0.93 0.92 0.9" 0.96 0.91 0.88 0.9"
K 0.61 (.51, .11) 0.05 «o..11) 0.37 (.1", .S..) 0.29 (.08•.51) 0.23 (.10•.31) 0.32 (.21......) 0.03 (<0. <0)
a 0.82 (.76••88) 0.37 (<O••76) 0.78 (.68•.88) 0.76 (.63••89) 0.604 (.5, .78) 0.69 (.59•.80) ·0.24 <O. 2.12)

B- Olt.. chlmlc.l. nolln group A(II.... v.pour., mll'i or "Itl)

Acid Bue Ammoniac Fonnaldehyde Oyes Insecticides Pharmaceutical Other chemicaI.

n=506 ,~~.A
+ . + . + . + . + . + . + . +

Hygitnlet B ' +~ ~ ~ ~~~~"7 428 76 4t9 59 427 22 450 36 487 10 454 1 363

Overall 0.86 0.83 0.87 0.74 0.9S 0.93 0.98 0.99

K 0.05 (<O•• 15) 0,03 (<O•• 13) 0.22 (.08• .305) 0.07 (<O•.17) 0.65 (.054, .77) 0.09 (<0, .21) 0.88 (.82••94) 0.98 (.96.1.0)
a 0.22 «o..54) 0.24 (<O•.62) 0.61 (.47, .74) 0.16 (<O••33) 0.86 (.80•.92) 0.73 (.51 ••95) 0.97 (.94. 1.0) 0.98 (.96. 1.0)

• •



Tlble 12.2.b COncOrdince between 2 hyglenllts ln codlng ,xpolur••
ln the 506 jobs reported by women
(contlnulCl•••)

Feed Othe, duat,

.H~A
+. +

C- Organtc du."
Flour Wood Coff..

n=506
+ - + . +

Hvglenf.t B +~ EtEkl~t3 478 8 499 t7 483

Overall 0.97 0.99 0.97
K 0.71 (.61, .87) 0.25 «O•.64) 0.40 (.19, .62)
a 0.95 (.91,1.0) 0.94 (.83, 1.05) 0.93 (.88. 1.0)

1). lnorganlc du."

r.=:ï:ITI
~

1.00
1.00
0.97 (.92, 1.03)

0.87
0.67 (.59••74)

no convergera

Asbestos Flberglass SlIlca
Plaste,

Concrete cement

Carbon
Co8I

Charcoal
Othe,

Inorganlc du.t.

~~~13 493 4 602 14 489

0.96 0.99 0.91
... .010 (<0, .Ol)

0.66 «0, 1.76) 0.90 (.64,1.16) 0.31 «0, 1.6)

n=506
+ . + . +

Hygienllt B +~ ~ ~8 498 73 432 16 487

Overall 0.98 0.86 0.96
K .u 0.02 «0..06) 0.13 «o••31)
a 0.86 (,S. 1.2) 0.70 (.36. 1.04) 0.64 (.39,.89)

•

+
"YMniat~

+

•



Table 12.2.b Concordance betw..n 2 hygieni.ts in coding e.po.ures

in the 506 jobs reported by women
(contlnutcl...)

E- M,tal. 1. Vlpour. or du."

Aluminium Platlnlum Nickel Chrome Cobalt Cadmium Iron Other metll.

na506 :HYO~JIt.·~·· .•
+ . + . + . + . + . + . + . +

HVQlenlat B +~ ~ ~~~~~ EB:iId6 .98 o 506 11 .95 29 H7 2 60. 3 603 5 500 7 488

Overail 0.98 1.00 0.98 0.94 t.OO 0.99 0.99 0.91
K 0.01 «0.0) .... ... ... ... ... 0.28 (<O••11) 0.31 (.09•.64)
a 0.65 «o. 1.3S) 0.98 (.9. 1.0) 0.83 (.42. 1.24) 0.11 (.06. 1.36) 0.93 (.1~. 1.12) 0.91 (.69.1.14) 0.94 (.a4. 1.01) 0.83 (.11••94)

F- Mleceillneou. 'lPO.ure.

Pyrolysls Cigarette Excessive Excessive
products amoke cold heat

n=506 .Hyg~l.l·A

+ . + . + . +

Hyglenlit B +~ 5t@i3~26 479 17 488 49 437

Overall 0.95 0.77 0.96 0.90
K 0.01 (<0•• 19) 0.22 (.14,.30) 0.00 «0.0) 0.36 (.22• .S)
a 0.85 (.63, 1.01) 0.61 (.51•.11) 0.56 «o. 1.4) 0.11 (.61•.86)

• •
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section 12.1 and table 12.1 were similar to those in tables 12.2.a and b

except for few exposures listed below.

For menls jobs (see table 12.2.a) the K value increased slighty for

glue, tars, wood, pyrolysis product but decreased for paint, dyes,

pharmaceutical, flour, animal food and other organic dusts, iron and

other metals. The confidence interval of all those K's were within the

same range.

For womenls jobs (see table 12.2.b) the K value increased slightly

for paint, dyes, flour, coffee, animal food, other dusts but decreased for

glue, tars, wood, iron, other metals and pyrolysis products.

The same pattern was found for Aickin's alpha index. The

gender of the job holder seems to have little effect on the inter-rater

agreement.

12.3 Inter-rater agreement for codiDg st least «me exposure in wn jobs

(men and women combined)

This analysis was conducted because in other population-based

studies (Lebowitz,1977) an association was found between asthma and

asthma-like symptoms and occupational exposures defined in broad

exposure categories, similar to those used in this study. For this

analysis, therefore, concordance was examined by combining all the

results obtained for each product in the different categories (A,B,C,D

and E) into one column. For instance, whenever a hygienist coded a



Table 12.3

n=922

Concordance between 2 hygienists for coding the presence
of al least one exposure in 922 jobs

A- Solvent. B- Other chemlcala

HY.. ,'1 ::"" '::"t::'A":';-:"':"':",:·;, 'gen8 :'; >:,:,.' ,.
,-, , , ",~,,;:~ ... :.<::-::::: : -,:.' : -,- ,:: -,

+

c- Orpnlc du."

+
Hygieniste + 14

602

OveraU 0.86
K (C 1) 0.65 (.59•.71)

Alckin's alpha (a) 0.75 (.71•.80)

HyglenistB:,': +1 192 1 36 1
179 515

Overalt 0.77
K 0.43 (.37•.49)

Alckin's alpha (a) 0.57 (.51 •.63)

~~:~)' ~1 ~~~ 1 8'0
8
, 1

OVerall 0.87
K 0.69 (.63, .7S)

Aickin's alpha (ex) 0.76 (.72, .81)

D- Inorpnlc dUltl E- Metllii (vapour or dUit.)

Hyglenist A
+

HYlJIen~t !J ~ 1,5955 1 6:8 1 Hyglenist B
+

~ 1 :: 1 7
3
7
5
5 1

Overail 0.78
K 0.28 (.22, .34)

Aickin's alpha (a) 0.67 (.60, .74)

•

Overalt 0.90
K 0.52 (.44•.(0)

Alckln's alpha (a) 0.72 (.66•.78)

•
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participant as being exposed either to paint and/or varnish and/or

thinners and/or hardeners and/or glues and/or to any substances

included into the liA" category, this participant was assigned as exposed

ta category A.

The results of this analysis are shown in table 12.3. As expected,

this lead ta an increase of the Kappa statistic, with values above 0.4 in all

categories except inorganic dusts which still showed Iow agreement

CK=O.28) The Aickin's alpha index for all categories exceeded 0.5,

ranging from 0.57 to 0.76.

12.4 Inter-rater &gleement for coding e*l"'05UI.'e in the latestjob

This analysis was conducted because, on biological grounds,

exposure which precipitated asthma in the subjects studied is more

likely ta have been recent than remote. The results of this analysis are

presented in table 12.4 and are different from those in table 12.1 (ever

exposed). There was a very slight increase in the Kappa statistic for

some products, amongst which were glue, plastics, tars, tlour, wood,

other organic dusts, cobalt and iron. The Kappa statistic decreased for

paint, pharmaceutica1 and pyrolysis products.



T.bl. 12.4

A· SoIvent.

Concordance atw..n 2 hygl.nl.'. In •••1.....1"1 .xposure. In I....t job

Paint Hardener Glue Reslns Plastics Tira eenzene
n=303 '. tiYt~f~

+ . + . + . + . + . + . +

H~liI'B + 8t@i3 ~ ~ ~ 8HiW ~ ~36 232 16 275 15 278 15 273 ..2 2.... 33 238 15 285

Overall 0.85 0.92 0.94 0.93 0.84 0.87 0.88
K 0.47 (.34•.61) 0.15 (<O••35) 0.46 (.24•.68) 0.43 (.23, .62) 0.22 «o..36) 0.54 (.42, .66) 0.09 (<O••24)
a 0.67 (.56•.71) 0.54 (.27, .81) 0.83 (.72•.93) 0.75 (.63••81) 0.54 (.38••71) 0.13 (.64, .83) 0.35 (.01, .70)

8· Olher chernlcal. no' ln group A(P"" v.pour., mI.t. or du.',)
PhannI·

Acld Base Ammoniac Forrnaldehyde Oyes Insecticide. ceutical

n=303 HYO~lttA
+ . + . + . + . + . + . +

Hvgienl8t B +~ ~ ~ EHM3 ~ ~ ~37 251 45 248 34 251 68 196 .7 272 34 267 5 280

Overall 0.85 0.83 0.85 0.67 0.92 0.88 0.98
K 0.14 (.01 •.28) 0.09 «o..2(3) 0.20 (.04•.36) ·0.04 (<0, .(6) 0.37 (.18, .51) 0.04 (<O•.14) 0.87 (.75, .99)
a 0.45 (.22•.67) 0.40 (.12•.68) 0.44 (.23•.65) ·0.10 (<O••21) 0.72 (.59, .85) 0.57 (.16, .97) 0.97 (.93, 1.0)

• •



T.ble 12.4

Co O"lnie du."

Concordllnc:e .lW.n 2 hyglenllt. In ••tlmallng expoau... In IIt.t Job
(contlnued...)

Flour Wood Coff.. Feed ottte, duits

+
n=303

+
;.

+ +
.·.·:;>::·Hii.~f'~::\V:::H:?:>·· ..::{:.

+

H~latB

Cverall
K
a

+~
LLI:lliJ

0.98
0.80 (.66•.94)
0.96 (.91,1.0)

CLCLJ
~

0.98
0.49 (.14, .84)
0.80 (.80, 1.0)

~
o:II!!!J

0.96

0.32 (.05, .60)
0.90 (.78, 1.0)

ŒIL]
~

1.00
...

0.97 (.8',1.1)

t::MIIJ
~

0.8S
0.62 (.53, •, ..)
no convergence

D- lnorpnlc du...

Albestol Fiberglasa SIIIca
Pla.ter

Concret. cement

Carbon
Coll

ChircoaJ
Oth.,

inorganlc dUite

"=303
+ . + . +

~~I.tB +~ ~ ~25 276 56 240 27 266

Overan 0.92 0.81 0.91

K 0.13 (.05••21) 0.14 (.04, .24) 0.39 (.21, .51)
a 0.82 (.62. 1.02) 0.64 (.45••82) 0.86 (.76, .96)

•

':.:~:~:).

+

CLI:U
~

0.93
0.08 (<0, .214)
0.81 (.S5, 1.0)

+

ŒIL]
LLImJ

0.99

0.87 (.53. 1.0)

c::u::u
Œ:I1ill

0.91
0.28 (.09, ."8)
0.70 (.S"• .8S)

•



Tabl. 12.4 Concordance betw..n 2 hygl.nlst. In ••tl_tlng .xpo.u.... In .....t job
(contlnulCl...)

~
~

E- lIelil. 1. Vlpour. or du."
Aluminium Platlnlum

n=303
+ . +

HriMtnlit 8 +~ ~13 290 1 302

Overall 0.96 ••00

K
ex 0.7.5 (.18,1.0) 0.93 (.74, 1.0)

Nickel

+

c=t::ri:J
~

0.94
0.09 (<0, .265)
0.7' (.41,1.0)

Chrome

..):....f~O:: :):'<'
+

UI::LJ
~

0.9)

-0.01 (<0, .01)
0.31 (<0,1.6)

Cobalt

+

0.99
0.50 (.19, .81)
0.9.5 (.86, 1.04)

Cadmium

+

~
l::i!:IlliJ

0.96
0.13 (<0, .36)
0.86 (.66, 1.01)

Iron

+

Ci:IJ:J
~

0.97
0..51 (.24, .79)
0.89 (.79••98)

F-IIIIC11IIMOU' expoauN.

Pyrolysla Cigarette Excessive Excelliw
producta smoke cold h•••

n=303 :~~.A··.
+ . + . + . +

H~I.'B +~ ~ 59 ~33 256 40 258 18 278 38 248

Ov.rall 0.88 0.86 0.92 0.81

K 0.36 (.21 ••.52) 0.14 (0, .28) -0.03 «0, <0) 0,38 (.24, .51)
a 0.75 (.63, .86) 0.68 (.48, .88) -0.35 «0, 1.0) 0.14 (.62, .8S)

• •
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12.5 Inter-rater agJ:eement for coding at least Olle e*l"OSU1'e in the

Jatestjob

Concordance was analyzed in a similar way ta that described in

section 12.3 by combining aIl the results obtained in latest job for each

product of the different categories (A,B,C,D and E) into one column. For

instance, whenever an hygienist coded a participant as being exposed

either ta paint and/or varnish and/or thinners and/or hardeners and/or

glues and/or to any substances included into the "A" category, this

participant was assigned as an exposed persan to category A. Results

showed fairly good agreement for aIl categories (K >0.40) except for

inorganic dusts (K=O.23) (see table 12.5).

12.6 Analysis of inter-rater cIi1retences in oocIing ~XJ+osures in wn jobs

(men and women combined)

This analysis were conducted to investigate why hygienist A

coded more jobs at risk for exposure than hygienist B (number in ceU c

always higher than in cell b in table 12.6). One explanation might lie in

differences in the confidance (certainty) between hygienists in coding

exposure. Recall that the hygienists were asked ta assign a probability of

a subject having had exposure ta the contaminants included in the list

as follows: 1= possible: some persons in that particular workplace might

have been exposed; 2= definite exposure, over 50% probability that this

person in that particular workplace would have been exposed. One

explanation between hygienists differences could he that hygienist A



Table 12.5

n=303

Concordance between 2 hygienlsts ln codlng at least one expolure
ln the latest job

A- Solvent. B- ott••r eh.mlcal. c- Org_le du."

+

::i.";j1~ :1 :: 11~81
,HygleniStB

+

~I :: 11:81
'Hygi8ni"'À:<:/,": :' ':;'::,:' ,',' .::::. :,: ':, ",:: :.' ,,':/: :.:,:,:;";:.':; :::":::\:,:·::':::==::~~:,it:~:';::;,::[:'~::j1f.t,:::;:;: %:):n:.:~:::~:;>';-\:;j

+
~glehiStBi +1 59 1 14 1

- '- 62 168

Overall 0.79
K 0.46 (.36, .56)

Alckfnls alpha: Cl 0.65 (.56, .75)

Overall 0.75
K 0.44 (.34, .54)

Alckin's alpha: Cl 0.53 (.42•.62)

OveraU 0.84
K 0.62 (.52, .71)

Alckln's alpha: Cl no convergence

D- Inorgenle duatl E· Metall (v.pour or dUIII)

, :Hyglenist A
+

·Hyg~t B . :1 ~: 12~1 1

averall 0.78
K 0.23 (.13, .33)

Alcklnls alpha: Cl no convergence

•

+

HygIenlstB' ~I 1
8
8 12~71

averall 0.94
K 0.45 (.23•.(6)

Alcklnls alpha: Cl 0.90 (.80, .99)

•
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more often coded exposures "possible" than hygienist B. This was

investigated by exarnjnjng the results according ta level of certainty of

coding by the hygienist.

For example, for the presence of vapors, hygienist A and B were

concordant in 108 jobs out of 927, ie " a " cell of the two by two table (see

table 12.6). These concordances were analysed mst: they distributed

according ta the level of certainty of coding as follows; in 9 out of 1œ

concordances, both hygienists coded the exposure as being possible Oevel

1), and in 26 out of 108 concordances, hygienist's coded the exposure tD

vapors as being definite Oevel 2). However in 59 out of 108 concordances

they differed, with hygienist A coding the exposure as definite compared

to hygienist B who coded that exposure as possible. Next the

discordances were examined (ceU c), hygienist A coded the presence of

vapors for 121 jobs, as opposed ta hygienist B who for the same jobs didn't

code any exposure to vapors. These 121 discordances were distributed

according ta level of certainty as follows: 36 were coded by hygienist A as

possible and B5 were coded as definite. Furthermore from table 12.6 it

can he seen that hygienist A coded as definite exoosure to vapors, glue

and plastic in category A; formaldehyde and insecticides in category B;

wood and coffee in category C; fiberglass, silica, concrete and other

dusts in category D, platinum and iron in category E; and cold and heat

in category F, more olten than possible exposure.
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12.. ,,.,. diII codng up 827

Int.,....r differenc•• in cocling expoaure.
for 927 jobs (men and women)
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+ VAFO
::1

8- Oth. c:tI...fcII-.
not in group A
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FlOU
2
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• Table 12.8

,2.& •..- dift coctng .. 12'7

Intemlter dlfference. in codlng eXp08ure.
for 927 Jo.. (men and women)
(continued•••)

•

2

2

2

+
2

+
2

ASSE
2

& 3 2
CL] D:l

0 0 0
44

ŒJ (BiJ.,
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12.7 Analysis Œ inter-rater difreœnces in ooding ex.posures in latest

job (men and womencombined)

The same analysis Oevels of certaïnty)· was conducted on the latest

job reported by subjects. Results presented in table 12.7 show that

hygienist A coded as definite the following: exposure to vapors and

plastics in category A; ta aeid and formaldehyde in category B; ta wood,

coffee and other dusts in category C; ta asbestos, fiberglass, silica,

concrete and other dusts in category D, ta platinum and iron in category

E; and ta pyrolisis products as well as cold and heat in category F.

12.8 Synthesis

Concordance between 2 industrial hygienists in coding

occupational exposures in 927 jobs was investigated in terms of exposure

ta potential asthmagens. Agreement varied according to different

exposures, but was not influenced by gender or whether the coding

referred to the latest job only, or all jobs (see table 12.8). Agreement

reflected in Aickin's alpha was consistently better than retlected in the

Kappa statistic.



• Table 12.7 Interrate, dlfference. in cocling eXp08ure.
in the lat.81 job (men and women)

A- $olwen. B- 0 .... c:h.miale
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• Table 12.7 Interrater difference. in coding expoaure.
ln the late.t job (men and women)
(continued_.)

•
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• Lexique for Tables 12.& and 12.7

A- Solventa D-Inorganie dusta

VAPO
HARD
aLE
fB\J
PLAS
TARS
8ENZ

Vapours. paints
Hardener
Glue
Resins
Plastics
TaIS
Benzene

ASSE
F&4
SU
cne
QWl
IDUS

Asbestos
Fberglass
Silica
Plaster Conerele cement
Carbon. Coal. Charcoal
Other inorganic dusts

B- Other ehemicals E- Metals

AGIO Acid ALUM Aluminium
BASE Base PLAT Platinium
NJMO Ammoniac NICK Nickel
F<HJI Formaldehyde Q-R) Chrome
D'lES Oyes COBA Cobalt
NSE Insecticides CADM Cadmium
PHAR Pharmaceutical ~ Iron

c- Organie dusta F- Miacelleneous exposures

•

FLOU
V'JCX)[)

CXB)

FEED
oo..s

Flour
Wood
Coffee
Feed
Other dusts

PVR:>
aGA
COl.D
HEAT

Pyrolysis products
Cigarette smoke
Excessive cold
Excessive heat



Table 12.8 Concordance between 2 hygienis's in codlng occupationnalexposures
Summary Table

A· Soivent.
At least one

Paint Hardener GkJe Resi1 Plastics Tars Benzene exposure

Ali jobs K 0.52 0.16 0.43 0.35 0.25 0.52 0.09 0.85
Men's job K 0.41 0.21 0.47 0.33 0.24 0.58 0.08
Women's job K 0.67 0.05 0.37 0.29 0.23 0.32 -0.03
latest job K 0.47 0.15 0.46 0.43 0.51 0.54 0.09 0.46

Ali jobs (l 0.69 0.53 0.81 0.69 0.60 0.72 0.34 0.75
Men's job ex 0.52 0.55 0.84 0.59 0.53 0.69 0.20
Women's job u 0.82 0.37 0.78 0.76 0.64 0.69 -0.24
latest job ex 0.67 0.54 0.83 0.75 0.54 0.73 0.35 0.65

B· Othe, chemlclli.
Formai- Pharma- At least one

Acid Base Ammoniac dehyde Oyes Insecticides ceutical exposure

Ali jobs K 0.17 0.04 0.20 0.04 0.54 0.11 0.88 0.43
Men's job K 0.24 0.05 0.18 0.02 0.38 0.12 0.88
Women's job K 0.05 0.03 0.22 0.07 0.85 0.09 0.88
latest job K 0.14 0.09 0.20 -0.04 0.37 0.04 0.87 0.44

Ali jobs a 0.43 0.28 0.54 0.09 0.82 0.73 no convergence 0.57
Menis job a 0.54 0.28 0.46 0.06 0.75 0.70 0.97
Wornents job a 0.22 0.24 0.61 0.16 0.86 0.73 0.97
latest job a 0.45 0.40 0.44 -0.10 0.72 0.57 0.97 0.53

• •



Table 12.8 Concordance between 2hygienists ln codlng occupatlonnal exposurel
Summary Table
(eontlnutcl...)

c- Organle dUltl

At least one
Flour wood coffee Feed Other exposure

Ali jobs K 0.69 0.49 0.32 0.80 0.57 0.69
MenIs job K 0.66 0.52 0.15 0.67 0.40
Womenls job K 0.71 0.49 0.40 1.00 0.67
latest job K 0.78 0.49 0.32 . 0.62 0.62

Ali jobs lX 0.95 0.87 0.90 0.99 0.76 0.76
Men's job a 0.92 0.82 0.82 0.97 0.68
Womenls job u 0.95 0.94 0.93 0.97 no convergence
latest job lX 0.96 0.80 0.90 0.97 no convergence no convergence

D· lnorpnle dUits
At least one

Asbestos Fiberglass SMica Cement Charcoal Other exposure

Ali jobs K 0.16 0.13 0.32 0.19 0.00 0.27 0.28
Menis job K 0.15 0.18 0.30 0.21 0.00 0.26
Wornenls job K ... 0.02 0.18 ... ... -0.01
latest job K 0.13 0.14 0.39 0.08 ... 0.28 0.23

Ali jobs lX 0.76 0.59 0.73 0.80 0.65 0.64 0.67
Menis job a -0.11 0.51 0.59 0.70 0.53 0.49
Womenls )ob lX 0.86 0.70 0.64 0.66 0.90 0.37
lalest job lX 0.82 0.64 0.86 0.81 0.87 0.70 no convergence

• •



Table 12.8 Concordance between 2hygieniBtI ln codlng occupationnalexpolurel
Summary Table
(contlnued.•.)

E· Metal.
At least one

Aluminium Platiniurn Nickel Chrome Cobalt Cadmilm Iron Other exposure

Ali jobs K 0.02 ... 0.08 0.08 0.36 0.07 0.43 0.49 0.52
Men's job K 0.03 ... 0.08 .101 0.44 0.07 0.41 0.45
Wornen's job K -0.06 ... ... ... ... ... 0.28 0.37
latest job K ... ... 0.09 -0.01 -0.50 0.03 0.51 ... 0.45

Ali jobs Cl 0.53 0.96 0.77 0.75 0.96 0.78 0.85 0.71 0.52

Men's Job Cl 0.52 0.94 0.66 0.51 0.95 0.66 0.75 0.58
Wornen's job Cl 0.65 0.98 0.83 0.71 0.93 0.91 0.94 0.83
latest job Cl 0.75 0.93 0.71 0.37 0.95 0.86 0.89 0.90

F· MIICel1Ineou1
Pyrolisis Cigarette Excessive Excessive
product smoke cold heat

Ali jobs K 0.41 0.20 0.10 0.34

Men's Job K 0.42 ... 0.11 0.33
Wornen's job K 0.07 0.22 0.00 0.36
Latest job K 0.36 0.14 -0.03 0.38

Ali jobs Cl 0.77 0.75 0.48 0.69

Men's iob Cl 0.65 0.65 0.36 0.62
Warnen's job a 0.85 0.67 0.56 0.77

Latest job a 0.75 0.68 -0.35 0.74

• •



• Cbsmter 13

81

Comparisonofse)f.reported exposure

ÏDfOi l'.tionwith E*IMJSU1'e intœ l'udiond.erived

fromhygieaists eva1uationofjobhistory

•

13.1 Comparison ~ se)f.reportecl eq"OSUl."e with t!X}"'OSUI'e coded IF

hygieDistA

13.1.1 &posures ID individualproduet: 922jobB

Validity analysis, using as the criterion the coding by hygienist

A, lead ta fairly poor performances regarding sensitivity (see table

13.1.1). The highest values of sensitivity was found for cigarette smoke

exposure in the workplace (Sn=O.39) followed with wood dusts (Sn=O.35).

A sensitivity of 0.39 means that 39% of those in whom hygienist judged

them to he exposed ta cigarette smoke aIso reported it themselves.

Specificity however was high for all products (Sp>0.9) except for cigarette

smoke in the workplace (Sp=0.58). A specificity of 0.9 means that in 90%

of those whom hygienist judged not to he exposed, aIso reported no

exposure. Phi coefficients were for most product lower than 0.35 except

for pharmaceutical products and wood dust.



Table 13.1.1 Concordance belween self-reported exposures and .xposures
codecl by hyglenis' A for 922 jobs (men and women)

A· 5olvent.

Palnt Hardener Glue Resins Plastics Tars Benzene

n=922 :'Hy '(.nh~tA',', , g, ,.,
+ - + - + - + - + - + - +

,Self~repoded + L.!1.l..!!J
~ ~~ ~87 827 88 822 1&0 757 73 832

Sensltlvlty 0.14 0.04 0.23 0.07 0.05 0.07 0.04

spec"lcl~ 0.97 1.00 0.97 0.99 0.99 0.99 0.98
0.19 0.13 0.27 0.18 0.12 0.19 0.05

B- Other chemlc.l. not ln group A(g...., vapour., ml.'. or eIu.'.)
Acld Base Ammoniac Formaldehyde Oyes Insecticides Pharmaceutlcal

n=922 '::Hyglen'I,t '1.
+ - + - + . + - + - + - +

Self-reported ' + L..!tl...!LJ
~ ~~~~164 753 239 672 81 823 87 830 80 845

Sensltlvlty 0.15 0.04 0.11 0.04 0.11 0.02 0.21

speclflcl~ 0.97 0.99 0.98 1.00 0.99 1.00 1.00
0.20 0.10 0.17 0.14 0.22 0.08 0.43

• •



Tlble 13.1.1 Concordance between IIIf-reported expolurel Incl expolurel
coded br hrg1enlsl A for 922 Jobs (men Incl women)
(contlnu.d...)

c- Orpnlc du.t.

Flour Wood Coffee Feed Other dusts

n=922 ·:·Hygl.nl.r,A/:,
+ - + - + - + - +

Self-reported +~ ~ Et@i]~38 868 32 887 2 918 278 641

Sensltlvlty 0.21 0.35 0.03 0.00 0.01

speclflcl~ 0.99 0.98 1.00 1.00 1.00
0.34 0.38 0.09 0.00 0.09

D- lnorpnlc dUI'1
Carbon

Plaster Coal Other
Asbestos Flberglass Slilca Concrete cement Charcoal Inorganlc dusts

n=922 . 'Hygle"I•• ·' A."
+ - + . + - + . +

Self-reported +~ ~~ ~~92 827 175 739 119 794 20 901 98 773

Sensltlvlly 0.01 0.02 0.03 0.21 0.00 0.08

speclficl~ 1.00 0.99 0.99 0.99 1.00 0.95

0.04 0.07 0,09 0.33 0.00 0.03

• •



Table 13.1.1 Concordance between self-reported expolurel and expolurea
codad by hyglenll' A for 922 jobs (men and women)
(conllnu.d...)

E- M..... 1. VipOUI" or du.t.

Aluminium Platlnlum Nickel Chrome Cobalt Cadmium Iron

n=922 :·:.Hygijtn~, :AV/,,:,
... - ... - ... - ... - ... - ... - ...

S8If-r.p~rt.d. '+~ ~~~~~~54 869 1 919 86 830 86 830 9 911 47 872 55 848

SensltlvUy 0.11 0.00 0.03 0.03 0.00 0.02 0.17

speciflcl~ 1.00 1.00 1.00 1.00 1.00 1.00 O.DD
0.28 0.00 0.11 0.11 0.00 0.07 0.29

F- MlsoeIlIneouI.xpo....

Pyrolysls Cigarette Excessive excessive
products smoke cold heat

n=922 "Hyglen_. ,A '
... - ... - ... - ...

Hyglenl., B ... 1 26 1 20 1 1 66 13161

~44 844

Sensltlvlty 0.17 0.39 0.15 0.16

speciflcl~ 0.97 0.58 0.97 0.95
0.25 -0,03 0.15 0.16

• •
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13.1.2 &posure to al kaBt oneproduct: 922jobs

For this analysis the results obtained for all products in each

exposure category (A,B,C,D and E) were combined into a categorical

variable: exposed or not to category A, exposed or not to category B, etc.

Sensitivity ranged from 0.11 to 0.22 with the highest value for

inorganic dusts. By contrast, specificity was satisfactory with all values

higher than 0.95 (see table 13.1.2). Phi-coefficient were low (Phi <0.35)

for all categories of agents.

13.1.3 &potmres in lGtestj06

Analysis of results for the latest job showed a slight improvement

in sensitivities (see table 13.1.3). Sensitivity for wood dusts increased to

0.5, while values of sensitivity for glue, pharmaceutical products,

aluminium, iron, pyrolysis products and cigarette smoke were greater

than 0.30. Phi coefficients were higher than 0.35 for resins (category A: 1·

agentl7), pharmaceutical (category B: 1 agentJ7), flour and wood,

(category C: 2 agentsl5), aluminium, nickel, chrome, iron (category E: 4

agentsl7), pyrolysis product (category F: 1 agentJ4).

13.L4 At leaBt one espoaure in the laœtd,job

For this analysis, the results obtained for aIl products in each

exposure category (A,B,C,D and E) were combined into a categorical

variable: exposed or not to category A, exposed or not ta category B, etc.



Table 13.1.2

n=922

Concordance between self report of at least one exposure
and at least one exposure coded by hyglenlst A

A· Solvent.

+

Hyglenlst B + 1 2
6
•
3
• 1 5

3
8
2
3 1

Sensltlvlty 0.21
Specltlclty 0.95

~ 0.24

D· Inorganle du.ta

B· Other chemlC8l.

Hy(Jl,n~t:À,:::;:,<:':,:" :,'::::,.;, ..,
+

HyglênWt B ~ 1 ::9 1 51:3 1

Sensltlvlty 0.20
Speclflclty 0.97

@] 0.27

E· Metal. (vapour or du.ta)

c- Org.nle du.ta

+ •

!"IY~i,ijÂ + 1 33 1 15 1,,'co, . : 270: 60.

S.nsltlvity O. 11
Speclflclty 0.98

~ 0.18

,HygienJs' A

,Hyglenlst B
+

+ 1 159~ 1 6
2
•
9
3 1

Hyglenlst B
+ •

+ 1 ~: 1 7
1
9
1
9 1

•

Sensillvlty
Speclflclty

~

0.22
0.96
0.28

Sensltlvlty
Speclflclty

~

0.16
0.99

0.28

•



Table 13.1.3 Concordance between .elf reported e.polu" for latelt job
and ••pOIU" coded for latelt Job by hyglenllt A

0.11

0.97
0.10

+

Benzene

u::r:u
C1iIi!!J

0.11

0.99
0.25

Tars

+

CLIiJ
[ll]jill

0.08

0.99
0.19

Plastics

C!ILJ
[!illliJ

0.21

0.99
0.36

Resins

u=r=u
U!liill

0.39
0.94
0.32

GkJe

:' ... .'-~>HVèPmit:A, ,
+ - +. +

~
lliIlliJ

A· Solvent.

Paint Hardener

n=303
+ . +

,,~tf
+ Hi-HM~45 229 16 281

Sensitivity 0.29 0.16

speclfici~ 0.95 0.99
0.33 0.26

B· Other chemlcal. not ln group A(p,.s, vapours, mlsts or dust.)
f'tlm1œ.

Acid Base Ammoniac Forrnaldehyde Oyes Insecticides ceutical

n=303 ' ".~Y""Ôi"·A>
+ . + . + . + . + . + . +

,Self. +
~~~~~~45 250 36 251 72 227 24 273 34 266 15 280

Sensitivity 0.23 0.08 0.14 0.05 0.04 0.03 0.35

specific~ 0.96 0.98 0.96 1.00 0.98 0.99 1.00

0.27 0.15 0.16 0.20 0.04 0.07 0.57

• •



Table 13.1.3 Concordance between self reported e.posure for lat8st Job
and ,.polure codld for 18tl.t Job by hyglenllt A
(contlnued...)

·:HYâi~~tA:,.;::.·; ?.:; .{' :',,>.. '. .';.:. ..' .;,.:,'> .... ';.:'::. 'f ::':',: ·,:[à::,:..::;:'\:,,:'~'::;?[:,t~%::i~'(n:~ti
+. ...

c- Organlc dUltl

Flour Wood

n=303
... - ...

Self +~ ~17 278 4 287

Sensitivity 0.23 0.50

speCifiCil 0.99 0.97
0.35 0.39

Coffee

...

C!ILJ
C!illliJ

0.07
1.00
0.17

Feed

CQITI
ITIillJ

1.00

Other dusts

LL:I:LJ
Œili2!l

0.01
1.00
0.08

D- lnorlllnic dUit.
Carbon

Plaster CœJ Other
Asbestos Fiberglass Silica Concrete cement Charcoal inorganic dusts

n=303 'Hygieni8l:A .
... - + . ... - + . +

Self +~ ~~~~~26 276 60 238 35 264 18 275 4 299 25 249

Sensitivity 0.04 0.03 0.05 0.22 0.00 0.11

specifici~ 1.00 0.99 0.99 0.98 1.00 0.91
0.18 0.06 0.13 0.30 ... 0.01

• •



Table 13.1.3 Concordance between s.lf reportld exposure for latl.t Job
and Ixposure coded for latelt Job by hyglenllt A
(contlnued•.•)

E- Metal•••v~u... or duats

Aluminium Platinium Nickel Chrome Cobalt Cadmium Iron

n=303 ;:··::1:::.HYâf'~.t.·:A·<
+ . + . + . + . + . + . +

Self· +~ ~~~~~ Et@ij8 288 1 300 15 285 17 283 3 298 13 288 9 287

Sensitivity 0.38 0.00 0.17 0.15 0.00 0.07 0.31

sPecilic~ 0.99 0.99 1.00 1.00 0.99 1.00 0.99

0.51 0.00 0.40 0.38 -0.01 0.18 0.40

F· Mlsclllllneous exposu..

Pyrolysis Cigarette Excessive Excessive
products smoke cold heat

n=303 Hygl.ni'-A
+ . + . + . +

Self +
~~16 275 44 233

Sensitivity 0.31 0.36 0.11 0.17

speclflci~ 0.96 0.51 0.96 0.93

0.36 -0.09 0.09 0.14

• •
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Sensitivity ranged from 0.13 ta 0.32 with the highest value for

inorganic dusts. Specificity were also satisfactory with aIl values higher

than 0.90 (see table 13.1.4). Phi-coefficient for metaIs was 0.44, others

ranged from 0.18 to 0.30.

13.2 Comparison Œ ~reported e*l"05U1'e with exposure coded Ir

hygieoistB

13.2.1 AU exposures in 922jobs

Validity anaIysis, using as the criterion the coding by hygienist

B, lead to somewhat different results from those coded by hygienist A

(see table 13.2.1). VaIues of sensitivity were increased with the highest

values for concrete cement (Sn=0.55), followed by wood dusts (Sn=0.53),

glue (Sn=O.42), formaldehyde (Sn=O.42) and cigarette smoke CSn=0.42).

VaIues of specificity were also all higher than 0.95, except for exposure

ta cigarette smoke in the worplace. Phi-coefficients were higher than

0.35 for formaldehyde (0.59), dyes (0.35) and pharmaceutical (0.48) in

category B; tlour (0.37), wood (0.42) in category C.

For this analysis results obtained for aIl products in each

exposure category (A,B,C,D and E) were combined into a categorical

variable. Sensitivities ranged from 0.10 to 0.30 with highest value for



Table 13.1.4 Concordance between self-report of at least one expolurl
ln latl.t job versus thoN coded by hyglenlsl A ln lalest job

n=303

A- Solve"'. B- Other chemlcal. c- Orpnle du.ta

+ •

1 ~~ 11~1 1

0.13
0.96

0.18

Sensltivlty

Speclticlty

~

':19:'~"':~: +

"•. t-fyg'~"~t<:~:'L:
+

HyglenlStl) ~ 1 :: Il~4 1

Sensitlvlty 0.29

Speciflclty 0.96

~ 0.34

+

Hyglenlsl B + 1 ~~ 1118~ 1

Sensi11vl1y 0.29

Speciflcl1y 0.93

~ 0.30

D- Inorpnle du.ta E- Metal. (v.pour or du.ta)

Hyglenlst A
+

~tstB + 1 ~: 1 2
1:41

+

HygIenlstB + 1 1
8
8 1 2~41

Sensltlvlty

Speclflclty

~

0.32
0.92

0.31

Sensltlvity

Speclflclty

~

0.31

0.99

0.44

• •



Table 13.2.1 Concordance betw..n 8elf-reported exp08ure8 and ,xpo8ur••
coded by hygieni8t B for 922 job8 (men and women)

A- Solvents

Paint Hardener G~ ResirvJ Plastics lars Benzene

n=922 ·HYOWrilSfËl,· >: :.::'
+ ~ + ~ + ~ + ~ + ~ + .. +

Setf..reported +
~

1 14 31

~~
11 8

~31 883 1 19 858 43 867 41 866 102 801 60 845

Sensitivitv 0.17 O.Og 0.42 0.07 0.09 0.10 0.02

speciflci~ 0.96 0.99 0.97 0.99 0.99 0.99 0.98
0.18 0.17 0.34 0.11 0.13 0.20 0.00

B- Oltler chemlcal. not ln group A(p.e., v.pours, ml.t. or dUltl)

Acid Base Ammoniac Formaldehyde Oyes Insecticides Pharmaceutical

n=922 '.•,·HYgienistB',: .
+ .. + ~ + .. + .. + .. + .. +

Setf..reported .
+~ ~~

78 4

~~~42 833 22 885 39 850 107 804 38 866 8 909 45 860

Sensitivity 0.30 0.15 0.15 0.42 0.22 0.00 0.26

specHicl~ 0.97 0.99 0.97 1.00 0.99 0.99 1.00
0.30 0.19 0.14 0.59 0.35 -0.01 0.48

• •



Table 13.2.1 Concordance between self-reported exp08ures and exposures
coded by hygienilt B for 922 jobs (men and women)
(contlnulCl...)

c- Orpnlc du.t.

Floll' Wood Coffee Feed Other dusts

n=922 '::HYg~~lSf:a .
+ - + - + - + - +

Self-re~r1ed +~ ~ ~ EHitj~20 886 9 885 8 911 3 917 144 775

Sensitlvity 0.29 0.53 0.00 0.00 0.01

specifici~ 0.99 0.98 1.00 1.00 1.00
0.36 0.42 -0.01 0.00 0.08

D· lnorpnlc dUit.
Carbon

Plaster CœJ Other
Asbestos Fiberglass Sîtica Concrete cement Charcoal inorganic dusts

n=922 :',,::,> Hygienlst.B'

+ - + - + - + - +

Self..reported +~ ~~~ EBitj~10 909 22 892 33 880 5 891 1 920 40 831

Sensitivity 0.09 0.04 0.11 0.55 0.00 0.07

specifici~ 1.00 0.99 0.99 0.98 1.00 0.95
0.17 0.06 0.20 0.34 0.00 0.01

• •



Table 13.2.1 Concordance between .elt-reported expOlure. and exposure.
coded by hygleniat B for 922 jobs (men and women)
(contlnued...)

E- M.tala .a vapours or duata

Aluminium Platlnlum Nickel Chrome Cobalt Cadmium Iron

.... . ...::.ftYa~~"rf.t:..>

+ - +
n=922

SeQ"reported

+

+~
CLill!]

+

u=ITI
CLI!ill

+

u=cu
CLI!.ill

u=cu
CLlliIl

u=ITI
ŒI!ill

+

cu==u
Œ:li!!J

+

CLIill
cnIlliJ

Sensltlvity 0.00 - 0.00 0.00 0.00 0.00 0.12

specific~ 0.99 1.00 0.99 0.99 1.00 1.00 0.88
-0.01 - -0.01 -0.01 0.00 0.00 0.12

f- MllCeilaneoua .xposu....

Pyrolysis Cigarette Excessive Excessive
products smoke cold heat

n=922 ',.ffVgie~'~:', .
+ . + - + - +

Hyglenlst B +~ ~~39 837 24 864 42 816

Sensitivity 0.26 0.42 0.25 0.16

specifici~ 0.96 0.59 0.97 0.94

0.24 0.00 0.21 0.09

• •
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inorganic dusts; specificities were all over 0.90 (see table 13.2.2). AlI Phi

coefficients were inferior to 0.35 (ranged from 0.13 to 0.25).

13.2.3 AIl~ inlGteBtjob

Analysis of results for latest job showed an improvement in

values for sensitivity (see table 13.2.3). The highest value for sensitivity

was found for wood dusts (Sn=O.75) followed by glue CSn=0.60), pyrolysis

products (Sn=0.50), pharmaceutical products (Sn=O.44) and cigarette

smoke (Sn=O.40). Specificities were all over 0.90, except for exposure to

cigarette smoke in the workplace. Phi-coefficients ranged -0.06 to 0.66 for

pharmaceutical. Glue, in category A (0.35) and two types of organic

dusts in category C, flour (0.44) and wood (0.42) had values higher than

0.35.

13.2.4 At letuIt one erpot1Ure inlGteBtjob

For this analysis the results obtained for all product in each

exposure category (A,B,C,D and E) were combined into a categorical

variable: exposed or not ta category A, exposed or not ta category H, etc.

Values of sensitivity ranged from 0.15 ta 0.62 with highest value for

inorganic dusts. Specificities were all over 0.85, and phi-coefficients

were all below 0.35 (see table 13.2.4).



Table 13.2.2 Concordance between 8elf report of al least one exposure
and al least one exposure coded by hyglenlst B

n=922

A- Solvent.

Sensltlvlty
Speclflclty

~

+

+ 112
9
3
8 1 627~ 1

Sensltlvlty 0.10
Speciflclty 0.96

~ 0.13

~~~!,f!

c- Organlc dUI"

HyOleriÙlFB ~ 115
7
3
3 1 6~~ 1

Sensltlvlty 0.23
Speclflclty 0.94

~ 0.25

B- Other chemlCilI.

,'Hygl,hl.t\A:,:",
++

+ 1145~ 1 6
4
7
5
3 1

0.24
0.94
0.24

HyglenlstB

0- Inorpnlc dUit. E- Metall (v.pour or dUit.)

Hyglenlst A
+ .

Hyglenlsl B + 1 ~: 1 :918]
-,.;".,+- •

Hyg"l B ~ 1 ~: 1 :1~ 1

Sensltlvlty
Speclflclty

~

0.30
0.93
0.21

Sensltivlty
Speclflclty

~

0.14
0.98
0.23

• •



Table 13.2.3 Concordance betwlln self re,orted e.,olure for lalelt
job and a.,osuNs coded for lal••t job by hygl.nlll B

A· 5olvent.

Palnt Hardener Glue Resins Plastics Tars Benzene

n=303 ."HyglirllstB
+ - + - + . + - + - .. . ..

Self + 1 11 1 18 1 I±:@ij~~~~~9 288 4 274 12 284 15 282 28 266 23 269

Sensltivlty 0.31 0.26 0.60 0.20 0.12 0.18 0.00

speclflcl~ 0.93 0.99 0.94 0.99 0.99 0.99 0.98
0.27 0.34 0.36 0.27 0.17 0.31 -o,oe

B· Other chemlc.l. not ln group A(p.... vltpOur•• ml.t. or du.t.)

Acld Base Ammoniac Formaldehyde Oyes Insecticides Pharmaceutlcal

n=303 HyglenlatB .
+ - + - + . + - + - .. . ..

Self +~ ~~~~ I±:@ij~10 273 8 287 14 273 37 282 11 288 2 298 10 285

Sensltlvlty 0.33 0.20 0.22 0.05 0.21 0.00 0.44

speclflcl~ 0.96 0.98 0.96 0.99 0.99 0.99 1.00

0.25 0.20 0.19 0.13 0.31 -0.01 0.66

• •



Table 13.2.3 Concordance be.een self reported exposur. for lat.st
job and e.,osures coded for lat.st Job by hygienist B
(contlnued...)

C· Orpnlc dul'I

Flour Wood Coffee Feed Other dusts

n=303 ':·Hygle"iât·a.<',:·:' ,

+ - + .. + .. + .. +

Self. +~ ~~ EtIi@~10 285 1 290 3 298 o 302 55 2.7

Sensltlvlty 0.33 0.16 0.00 ... 0.00

speclflcl~ 0.99 0.91 0.99 1.00 1.00
0.44 0.42 -0.01 ... -0.03

D.. lnorpnlc dUI"
Plaster Cosi Other

Asbestos Flberglass Sillca Concrete cement Charcoal Inorganlc dusts

n=303 ,Hygl.n~tB .
+ - + - + .. + .. +

Self + EtIi@ t±@il~~~~2 300 6 292 8 291 o 293 o 303 9 265

Sensltlvlty 0.00 0.14 0.20 1.00 ... 0.10

speclflcl~ 1.00 0.99 0.99 0.97 1.00 0.90
0.00 0.16 0.30 0.31 ... 0.00

• •



Table 13.2.3 Concordance between self reported ,xpolure for Il''1'
job and expolurel coded for Il''1' job by hygl.nll' B
(contlnuld...)

E- M.'''••• vapour. or du.t.
Aluminium Platlnlum Nickel Chrome Cobalt Cadmium Iron

n=303 ',···'HYôieh.' $.
+ - + - + - + - + . + - +

$el" +~ B:EE~~~~ EEEiEo 296 o 301 1 299 1 299 1 300 1 300 6 291

Sensltlvlty ... ... 0.00 0.00 0.00 0.00 0.17

speclflcl~ 0.98 0.99 0.99 0.99 0.99 0.99 0.98
... ... -0.01 -0.01 0.00 0.00 0.14

F- Mlec:elIIneouI.xpo.....

Pyrolysls Cigarette Excessive Excessive
products smoke cold heat

n=303 ·::··:·:"~Ygl."ist· $..
+ - + - + - +

Sel' +~ f±ffiH~~7 272 3 167 6 286 14 263

Sensltlvlty 0.50 0.40 0.14 0.18

speCIfICI@ 0.94 0.53 0.96 0.92
0.34 -0.02 0.08 0.08

• •



Table 13.2.4 Concordance between self·report of at least one exposure ln latest
Job versus those coded by hyglenlst B ln latest Job

A· Solvents

Sensltlvlty 0.31

Speclflclty 0.90

~ 0.23

Sensltlvlty 0.32

Speclflcity 0.91

~ 0.28

.'·:~·,'""f.t~~;v:' ;,i
. ":Çl)il">lf!.;~'

~ ~. ,:.il, ~.J;~.·fi;J.,:1

C· Org.nle dusts

+ •

;~iiirii8t:,','~,i + 1 9 1 12 1
1 .i·~L; • 50 232

Sensltlvlty O. 15
Speclflclty 0.95

~ 0.16

~ 1 :~ 1 :1
0
0 1

Hygienlst B

B· Other chemlcals

Hyglenlst. ~':"
++

+ 1 ~: 1 22156 1
Hyglenlst B

D· Inorganlc dusts E· Meta.a (vapour or duats)

Hyglenlst A
+ -

Hyglenlst B + 1'---:-1 23555 1

'..:".

+

Hyglenlst B + 1 : 1 2:71
Sensltlvlty
Speclflclty

~

0.62
0.88
0.29

Sensltivlty

Speclflcity

~

0.38
0.97
0.30

• •
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Analysis ~ categories cL eKpO&U1'eS on which there was

djss.. eement.

•

Amongst the 303 subjects reporting a work history, hygienist A

assigned 194 persons into the ever-exposed category compared with 175

for hygienist Band 148 according tD self-reported exposures. The major

difference lies ïnto the complexity of exposures reported. Complex refers

to exposures to substances included in three categories or more.

Hygienist A reports more often complex exposures (1621194). The

corresponding findings for hygienist B (81/175) and self-report (351148)

(see table 13.3).

13.4 Synthesis

Concordance between industrial hygienists in coding

occupational exposures and self-reporting exposures was investigated.

A total of922 jobs reported by the subjects were analysed, each ofwhich

were assessed by 2 industrial hygienists working independently, for

exposure tD potential asthmagens. The actual or latest job held was

investigated (n=303) to veri.fy if concordances in coding contaminants

was similar compared tD those found in coding all jobs (n=922). Results

of all analysis performed are summarized in tables 13.5 a and b. Values

of sensitivity, specificity and phi-coefticients are presented.



• Table 13.3 Number of persons reporting or being coded as
ever exposed to different types of exposures

Types of Self-reporting Hygienist B Hygienist A

eXDOsures

A 18 12

B 25 1 1
C 9 16

0 22 4

E 4 3

AB 6 4 4

AC 4 3 1
AD 1 1
1E. 3 4
El; 5 34 17
ED 4 1
Œ 1 1

CD 1 1 9

CE 1

ABC 4 32 16

ABD 6 1 9

AŒ 2 3
ACD 7 3 3
N:E. 1 1

ADE 1 2

BD 1 1 7
BE 3 3
ASCO 2 4 58
~ 3 8 7
A9JE 5 7 17
ACDE 6

IDE 1 2 1

AB:OE 1 1 1 39

Total 148 175 194

•
A= Vapours - fumes
8= Others chemicals
C= Organic dusts

0= lnorganic dusts
E= Metals



Table 13.5 a Concordance between hyglenlst Aand self-reported exposure
Summary table

A- Solvent.
At least one

Ali Jobs (n=922) Palnt Hardener Glue Rasin Plastics Tars Benzene exposure

Sensltivlty 0.14 0.04 0.23 0.07 0.05 0.07 0.04 0.21
Speciflclty 0.97 1.00 0.97 0.99 0.99 0.99 0.98 0.95

I~ 0.19 0.13 0.27 0.18 0.12 0.19 0.05 0.24

Latest Job (n=303)

Sensitlvity 0.29 0.16 0.39 0.21 0.08 0.11 0.11 0.29
Speclflclty 0.95 0.99 0.94 0.99 0.99 0.99 0.97 0.93

~J 0.33 0.26 0.32 0.36 0.19 0.25 0.10 0.30

B- Other chemlcal.
Format- Phanna- At least one

Ali jobs (n=922) Acld Base Ammoniac dehide Oyes Insecticides ceutical exposure

Sensltlvlty 0.15 0.04 0.11 0.04 0.11 0.02 0.21 0.20
Speclflclty 0.97 0.99 0.98 1.00 0.99 1.00 1.00 0.97

~ 0.20 0.10 0.17 0.14 0.22 0.08 0.43 0.27

Lalest job (n=303)

Sensltlvlty 0.23 0.08 0.14 0.05 0.04 0.03 0.35 0.29
Speclflctly 0.96 0.98 0.96 1.00 0.98 0.99 1.00 0.96

r~l 0.27 0.15 0.16 0.20 0.04 0.07 0.57 0.34

• •



Table 13.5 a Concordance between hygienist A and self·reported exposure
Summary table
(eontlnued•.•)

c- Organle dUI'1

At least one
Ali jobs (n=922) Flour wood coffee Feed Other exposure

Sensltlvlty 0.21 0.35 0.03 0.00 0.01 0.11
Speclflclty 0.99 0.98 1.00 1.00 1.00 0.98

I~I 0.34 0.38 0.09 0.00 0.09 0.18

Latest Job (n=303)

Sensltlvity 0.23 0.50 0.07 ... 0.01 0.13
Speclflclty 0.99 0.97 1.00 1.00 1.00 0.96

r~J 0.35 0.39 0.17 ... 0.08 0.18

D- Inorganle dUI'1

At teast one
Ali jobs (n=922) Asbestos Flbergtass Sltlca Cement Charcoal Other exposure

Sensltlvlty 0.01 0.02 0.03 0.21 0.00 0.08 0.22
Speclflclty 1.00 0.99 0.99 0.99 1.00 0.95 0.96

r~ 0.04 0.07 0.09 0.33 0.00 0.03 0.28

Lalest job (n=303)

Sensltlvlty 0.04 0.03 0.05 0.22 0.00 0.11 0.32
Speclflclty 1.00 0.99 0.99 0.98 1.00 0.91 0.92

[~l 0.18 0.06 0.13 0.30 ... 0.01 0.31

• •



Table 13.5 a Concordance between hyglenlst A and self-reported exposure
Summary table
(contlnued•••)

E· Meta••
At least one

Ali Jobs (n=922) Aluminium Platlnlum Nickel Chrome Cobalt Cadmium Iron exposure

Sensltivlty 0.11 0.00 0.03 0.03 0.00 0.02 0.17 0.16
Speclflclty 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99

~ 0.28 0.00 0.11 0.11 0.00 0.07 0.29 0.28

Latest Job (n=3D3)

Sensltlvlty 0.38 0.00 0.17 0.15 0.00 0.07 0.31 0.31
Speclflclty 0.99 0.99 1.00 1.00 0.99 1.00 0.99 0.99

[~ 0.51 0.00 0.40 0.38 -0.01 0.18 0.40 0.44

F· Mllcelleneous
Cigarette Excessive Excessive

Ali jobs (n=922) Pyrolysls smoke cold heat

Sensltivlty 0.17 0.39 0.15 0.16
Speclflcity 0.97 0.58 0.97 0.95

1~1 0.25 -0.03 0.15 0.15

Latest Job (n=SOS)

SenslUvlty 0.31 0.36 0.11 0.17
5peclflclty 0.96 0.51 0.96 0.93

[4'1 0.36 -0.09 0.09 0.14

• •



Table13.5 b Concordance between hyglenlst Band self·reported exposure
Summary table

A· Solvent.
At least one

Ali jobs (n=922) Palnt Hardener Glue Resin Plastics Tars Benzene exposure

Sensitivity 0.17 0.09 0.42 0.07 0.09 0.10 0.02 0.24
Speclficity 0.96 0.99 0.97 0.99 0.99 0.99 0.98 0.94

r~l 0.18 0.17 0,34 0.11 0.13 0.20 0.00 0.24

Latest Job (n=303)

Sensitivlty 0.31 0.25 0.60 0.20 0.12 0.18 0.00 0.31

SpeCifiCltr 0.93 0.99 0.94 0.99 0.99 0.99 0.96 0.90
[~ 0.27 0.34 0.35 0.27 0.17 0.31 -0.06 0.23

B- Other ch.mlcals
Formai- Pharma- At least one

Ali Jobs (n=922) Acld Base Ammoniac dehyde Oyes Insecticides ceutical exposure

Sensltivity 0.30 0.15 0.15 0.42 0.22 0.00 0.26 0.23
Speciflcity 0.97 0.99 0.97 1.00 0.99 0.99 1.00 0.94

~ 0.30 0.19 0.14 0.59 0.35 -0.01 0.48 0.25

Lates' job (n=303)

Sensltlvlty 0.33 0.20 0.22 0.05 0.21 0.00 0.44 0.32

speClflCltr 0.95 0.98 0.96 0.99 0.99 0.99 1.00 0.91

~ 0.25 0.20 0.19 0.13 0.31 -0.01 0.66 0.28

• •



Table13.5 b Concordance between hyglenlsl Band self-reported exposure
Summary table
(continu.d.•.)

c- Orglnlc dusts
At least one

Ali jobs (n=922) Flour wood coffee Feed Other exposure

Sensltivlty 0.29 0.53 0.00 0.00 0.01 0.10
Speclficlty 0.99 0.98 1.00 1.00 1.00 0.96

I~l 0.36 0.42 -0.01 0.00 0.08 0.13

Latest job (n=303)

Sensitivity 0.33 0.75 0.00 ... 0.00 0.15

speClflCitr 0.99 0.97 0.99 1.00 1.00 0.95

[~ 0.44 0.42 -0.01 ... -0.03 0.16

D- Inorganic duata
At least one

Ali jobs (n=922) Asbestos Fiberglass SlIIca Cement Charcoal Other exposure

Sensitlvlty 0.09 0.04 0.11 0.55 0.00 0.07 0.30

Speclficlty 1.00 0.99 0.99 0.98 1.00 0.95 0.93

w>l 0.17 0.06 0.20 0.34 0.00 0.01 0.21

Lalesl Job (n=3D3)

Sensltlvlty 0.00 0.14 0.20 1.00 - 0.10 0.62

speC'fic,tr 1.00 0.99 0.99 0.97 1.00 0.90 0.88

r~ 0.00 0.15 0.30 0.31 - 0.00 0.29

• •



Table13.5 b Concordance between hyglenlst Band self·reported exposure
Summary table
(continued.••)

E- Metlls
At least one

Ali jobs (n=922) Aluminium Platlnlum Nickel Chrome Cobalt Cadmium Iron exposure

Sensltivity 0.00 ... 0.00 0.00 0.00 0.00 0.12 0.14
Speciflcity 0.99 1.00 0.99 0.99 1.00 1.00 0.98 0.98

[~ -0.01 ... -0.01 -0.01 0.00 0.00 0.12 0.23

Latest job (n=303)

Sensltivlty ... ... 0.00 0.00 0.00 0.00 0.17 0.38

speClflcltr 0.98 0.99 0.99 0.99 0.99 0.99 0.98 0.97

l~ ... ... -0.01 -0.01 0.00 0.00 0.14 0.30

F· Miscelleneous
Cigarette Excessive Excessive

Ali Jobs (n=922) Pyrolysls smoke cold heat

Sensitivity 0.26 0.42 0.25 0.16
Speciflcity 0.96 0.59 0.97 0.94

~ 0.24 0.00 0.21 0.09

Latest job (n=303)

Sensltlvlty 0.50 0.40 0.14 0.18

speClflcltr 0.94 0.53 0.96 0.92

[~ 0.34 -0.02 0.08 0.08

• •
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Comparisonofthe relationship for asthma with
esposureassessedin2ways: i)byse)f·report
and ii) byhygierrist

•

For these analyses, asthma was defined in two ways, current

asthma, and ever asthma. These two definitions were used because

recall is usually thought ta he better for recent than remote events,

whether symptoms (outcome) or exposure. The analyses were carried

out using the logistic regression procedure. Persona! characteristics

(gender, family history of allergies and atopyand smoking) were first

entered into the model on a priori grounds, followed by occupational

exposure. Different models are presented, all of which represent self

reported or exposures according to hygienist A or B, for each outcome

(current or ever), and each definition of exposure (current or ever). The

results for current asthma are presented in section 14.1 and for ever

asthma in section 14.2.

14.1 Current asthma

The definition ofasthma was based on answers ta 7 questions (see

section 2.3). A total of 69 subjects with current asthma were found in the

sample, giving a prevalence of 20.4% of current asthma(69/338).



•
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14.1.1 C1u:IracteriBtks ofBUbjects with and without currentaslluna

Women were predominantly represented in the group of current

asthmatics (73.9%) compared ta men (26.1%) and comparatively to the

group without current asthma (59.9% for women, 40.1%) for men). A

higher percentage of current asthmatics were current smokers (52.2%)

compared ta non-asthmatics (37.5%). Amongst the asthmatic group,

63.8% had family history of allergies, compared to 39.4% in the other

group. The asthmatic group aIso reported more often, although we are

dealing with very small numbers, having experienced chest tightness

or wheezing at work and had to change job because it afIected their

breathing (see table 14.1.1).

14.1.2 Distribution. ofe%JlOlllUY!B in CCIBeB ofcurrentatdhma tœeording 10
selfreporiand aecorrlbag to AygümiBtA and hygiaaütB

Amongst the subjects reporting a work history, hygienist A

assigned 36 persons into the ever-exposed category compared with 29 for

hygienist B and 30 according to self-reported exposures. The major

difference lies into the complexity of exposures reported. Complex refers

ta exposures to substances included in three categories or more.

Hygienist A reports more often complex exposures (31136). The

corresponding findings for hygienist B (1009) and self-report (6130) (see

table 14.1.2).



Table 14.1.1 Characteristies of subjeets with and without current Isthma

•

current asthma n= 69 wlthout current asthma n= 269

Nb % 01 69 Nb % 01269

Men 18 26.1% 108 40.1%

Women 51 73.9% 161 59.9%

Current smokers 36 52.2% 101 37.5%

Famlly hlstory of allergies 44 63.8% 106 39.4%

Age: mean (80) 36,3 (5,6) 37,1 (5,8)

Number reportlng belng exposed ln 22 31.9% 82 30.5%
their current or most rscent job

Number reportlng being ever exposed 31 44.9% 7 2.6%

Ever experienced chast tightness 17 24.6% 14 5.2%
or wheezing at work

Had to change job because their job 4 5.8% 8 3.0%
affected their breathlng

•



• Table 14.1.2 Distribution of exposures (ever by category)
according to self-report and according
to coding by hygienist A and B
of cases of current asthm.

Types of Self-reporting Hygienist B Hygienist A
exoosures

A 3 3
8 8
C 4

0 4

E
AB 2 1 1
AC 1 1
AD 2
/lE. 2
E[; 2 7 4
El) 1
EE
CD 1 1
CE
ABC 6 3
ABD 2 2
ABE
ACD 2
PŒ.
ADE
8:D 1 1
B:E 1
ASCO 1 13
ABCE 1 1 2
ABOE 2
KIE.
BD:
ABCOE 1 8

Total 30 29 36

• A= Vapours - fumes
B= Others chemicals
C= Organic dusts

0= Inorganic dusts
E= Matais
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14.L3 RelGtionahip of current GBthma and ever esposed ID fumes cr

chemicalB orduBts or metalB al work (sell-reported and hygieniBt
evaluation)

In the mst series of models, exposure was categorised into ever

or never exposed to any agent in any of the 5 categories examined (see

chapter 13). OR's show that current smoking, family history of allergies

and atopy were significant determinants in all 3 models (first model,

self-reported exposures; second model, hygienist A coding exposures;

third model, hygienist B coding exposures). Exposure ever to fumes cr

chemicals or dusts or metaIs was not significantly related to current

asthma whatever evaluation of exposures was incorporated into the

models (self-reporting vs hygienists evaluation). (see table 14.1.3.a).

Interaction terms for all these personal variables and exposure were

introduced into aIl 3 models (self-reported exposures, hygienist A,

hygienist B), and was significant only in the self-reported exposure

model suggesting a modifying effect of exposure amongst the atopic

subjects (see table 14.1.3 a). The interaction term was not significant in

the other models. Similar results, except for interaction term, that was

not significant under the self-reported current exposures were found for

current exposures (self-reported, and hygienists evaluations) into the

models. (see table 14.1.3 b).

14.1.4 RelGtioru1aip ofcurrentGlllIuna. anddiffeient fypetIof~

Current exposures, as weIl as ever exposures, were analysed by

categories (A,B,C.D and E) giving the oPPOrtunity to investigate the

different measures of the exposure-disease association. Important



Table 14.1.3 a Relatlonshlp of current asthma and ever exp08ld to fume.
or chemléals or dusts or metals at work

•

~urè. Variat>Ié$:.
.:'. '. ., .:i.,,:: . .::.. :.: :." ::;:; ... ' ' .. :::-".::,,'."':;'';.'.:....... :.,:,':" ;.:: ..,: ". :.... ;.. ' •.. ,.:: '::,'::::;'. :....;

. •. 'Vàliiêt:ofth,·Offand·è5%'Or·undér.::·: ..•. :u;:·:;." .:...:..............:.......................... :.... :::........:...:.::;:::-:::::;:!'::;:,::::::. ';.:::.:

Self·reportino Hvoienist A evaluation Hvgienist B evaluation

OR CI OR CI OR Cl

MOdel without Interaction
'" ,. .

Ever exposed gender 1.5 (0.8 1 2.9) 1.4 (0.8 • 2.8) 1.4 (0.7 • 2.7)
current smoker 2.1 (1.2 , 3.7)* 2.1 (1.2 , 3.6)* 2.1 (1.2 1 3.6)*
family hlstory 2.1 (1.2 , 3.7)* 2.1 (1.2 • 3.8)* 2.2 (1.2 t 3.9)*
atopy 3.3 (1.8 1 6.0)* 3.3 (1.8 1 6.0)* 3.3 (1.8 • 6.0)-
exposed 1.1 (0.6 1 2.0) 0.9 (0.5 , 1.6) 0.8 (0.4 • 1.4)

Model' wlth Interaction

Ever exposed gender 1.5 (0.8 , 2.9) 1.4 (0.7 • 2.6) 1.3 (0.7 • 2.6)
eurrent smoker 2.2 (1.2 , 4.0)· 2.1 (1.2 • 3.7)- 2.1 (1.2 , 3.7)-
famUy hlstory 2.0 (1.1 1 3.7)- 2.1 (1.2 , 3.8)- 2.2 (1.2 , 3.9)-
atopy 1.9 (0.9 , 4.0) 2.1 (0.9 1 4.7) 2.2 (1.0 t 4.7)
exposed 0.5 (0.2 1 1.3) 0.5 (0.2 , 1.2) 0.4 (0.2 , 1.1)
atopy·exposed 1.9 (1.2 ,14.4)- 1.3 (0.8 , 8.8) 1.1 (0.8 • 8.4)

* slgnifieant at 0.5% level

•



Table 14.1.3 b Relationshlp of eurrent .sthma and eurrent exposu.r.
to fumes or ehemleals or dusts or metals at work

•

1 " "":Ntrj,:\'~I;U"A";;;>th":::'::"" J~:':"~~'1~,â~?~j·ifl'~~ZtÇ,\:.;)1":;.';~~"':";<'i~~.';~_Exposure Variables " .. ,.1\::i:-~:~·:V,'_.$:Qt. , ..Qft,"~:.~.~ ..~~Q IMn..!ll\;~:.~:';"':·':C:j~~S;:·~:· ..1I . Si

Self-reporting Hyglenlst A evaluation Hyglenlst B evaluatlon

OR CI OR CI OR CI

Model wlthout Interaction,

Current exposure gender 1.5 (0.8 , 2.8) 1.4 (0.8 , 2.7) 1.5 (0.8 , 2.8)
current smoker 2.1 (1.2 , 3.6)* 2.1 (1.2 , 3.7)* 2.2 (1.2 , 3.0)*
family hlstory 2.1 (1.2 , 3.8)* 2.2 (1.2 , 3.9)* 2.2 (1.2 1 3.9)*
atopy 3.3 (1.8 1 6.0)* 3.3 (1.8 , 6.0)* 3.3 (1.8 1 5.9)*
exposed 1.0 (0.5 1 3.8) 0.6 (0.3 1 1.1) 0.5 (0.3 1 1.0)

Model wlth interaction

Current exposure gender 1.5 (0.8 1 2.8) 1.4 (0.7 1 2.8) 1.4 (0.7 1 2.7)
current smoker 2.1 (1.2 1 3.7)* 2.1 (1.2 1 3.7)* 2.1 (1.2 1 3.8)*
family history 2.1 (1.2 , 3.8)* 2.2 (1.2 , 3.9)* 2.2 (1.2 1 4.0)*
atopy 2.8 (1.4 1 5.6)* 2.6 (1.3 1 5.3)* 2.7 (1.4 1 5.3)*
exposed 0.7 (0.2 • 2.0) 0.4 (0.1 , 1.1) 0.3 (0.1 , 1.0)
atopy·exposed 1.25 (0.3 , 4.6) 0.8 (0.2 t 3.0) 0.7 (0.2 t 2.8)

* signlflcant at 0.5% level

•
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covariates, such as gender, current smoking family history of allergies

and atopy were again incorporated into the logîstic model on a priori

grounds.

Current smoking, family history of allergies and atopy were all

significant covariables. However, there was no statistically significant

relationship between current asthma and self-reported/current

exposure, nor with either hygienist's coding of current exposure (see

table 14.1.4). Values of the OR's and 95% confidence interval for self

reported exposures were comparable to those generated by the hygienist

A's coding of exposure, al1 the coefficients being in the same direction

(OR< or > 1) and with similar confidence interval. However, OR's and

confidence intervals generated by the hygienist B's coding of exposures

were different in direction for other chemicals and for inorganic dusts

(see table 14.1.4).

Similar results were obtained when exposure was defined in

terms of" ever exposed " ta category A, B,C, D and E. Thus there was no

statistically significant relationship between current asthma and ever

exposure, whether self-reported or with either hygienist's coding of ever

exposed. In this analysis also, aIl values of the coefficients and 95%

confidence interval for self-reported exposures were comparable in

direction and confidence intervals to those generated by hygienist A' s

coding of ever exposures, but not for those generated by hygienist B's

coding of exposures. For instance, for current category D exposures

(inorganic dusts), an OR under the self...reporting model was 0.9, under



Tlble 14.1.4 Relatlonship of current asthma and dlfferent kind of expolure.

Current ••thma: n:l:338 (69 ..c......, 269 "non c......)

Variables
: ·:.··:·:····.:·· .•.:·V..iijè.::Qf··thê::aA'••âH~.··Q~~·.ç~} ..~F::):·::.:\.·::··:i:?·::C.F·;:(·.;;::::::;:r:.;i{:i:::::?·:::·:j:~.!~t1j~;:Exposure·.·

Self-reDortina Hvoienlst A evatuation Hvolenlst B evatuatlon

OR CI OR CI OR CI

Current exposure Gender 1.4 (0.7 , 2.8) 1.5 (0.8 , 2.9) 1.6 (0.8 , 3.1)
Current smoker 2.1 (1.2 , 3.7)* 2.2 (1.2 , 3.8)* 2.1 (1.2 , 3.7)*
Family history 2.1 (1.2 t 3.7)* 2.2 (1.2 • 4.0)* 2.1 (1.2 • 3.8)*
Atopy 3.3 (1.8 , 6.0)* 3.3 (1.7 , 5.6)* 3.2 (1.7 t 5.8)*
A: Solvents 0.7 (0.2 • 2.1) 0.7 (0.2 t 2.1) 0.7 (0.2 , 2.0)
B: Other chemlcals 1.3 (0.6 t 3.0) 1.8 (0.5 t 6.3) 0.7 (0.3 • 1.7)
C: Organle dusts 0.9 (0.3 , 3.1) 0.5 (0.2 t 1.6) 0.6 (0.2 , 1.5)
0: Inorganie dusts 0.9 (0.3 • 2.5) 0.9 (0.3 , 2.5) 2.9 (0.4 , 21.9)
E: Metals 1.1 (0.2 • 6.7) 0.5 (0.1 • 2.6) 0.0 (0 + @9 )

Everexposed Gender 1.5 (0.7 • 2.9) 1.5 (0.7 • 3.0) 1.4 (0.7 • 2.9)
Current smoker 2.1 (1.2 • 3.8)* 2.0 (1.2 • 3.6)· 2.1 (1.2 • 3.6)*
Famlly history 2.1 (1.2 t 3.7)* 2.1 (1.2 t 3.8)· 2.2 (1.2 , 3.9)·
Atopy 3.3 (1.8 , 5.9)* 3.3 (1.8 t 6.0)- 3.4 (1.8 , 6.2)*
A: Solvents 1.0 (0.5 , 2.3) 1.2 (0.4 , 3.8) 1.2 (0.5 , 2.7)
B: Other chemleals 1.6 (0.8 • 3.3) 1.3 (0.4 , 4.6) 0.7 (0.3 , 1.7)
C: Organle dusts 1.0 (0.4 • 2.5) 0.8 (0.3 , 2.1) 1.1 (0.5 t 2.3)
0: Inorganie dusts 1.0 (0.4 t 2.1) 0.8 (0.3 , 1.9) 2.5 (0.7 , 9.2)
E: Metals 0.6 (0.1 • 2.4) 0.9 (0.4 • 2.1) 0.3 (0.1 , 1.2)

* slgnlflcant at 0.5% level

• •
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the hygienist "Ali 0.91 and under hygienist "Bu, 2.9. Nevertheless, none

ofthose ORis were significant (see table 14.1.4 b).

14.2 Ever aat:hma

A total of 31 cases of confirmed diagnosed asthma was found in

the sample, 5 men and 26 women.

14.2.1 Characterüdics ofCGlletl ofever G1111unD.

Mean age of the 31 cases was 33.9 years (4.4), with men older in

average than women (37.4 vs 33.3). Almost 50% of cases were eurrent

smokers and more than 70% had a family history of allergies (22131) and

atopy (25131) (see table 14.2.1 a). Almost 70% of the cases reported being

exposed in their aetual or latest job to fumes or chemieals or dusts or

metals at work. More than 50% (17fJl) of the cases was diagnosed as

chilhood asthma, while others were diagnosed during their working life

(see table 14.2.Lb). The exposure pattern at time of onset of asthma for

those who were diagnosed during their working life is presented in table

14.2.1.b. A majority of them reported exposures, or were identified as

being exposed by hygienists.



• Table 14.2.1 a Characterides of cases of eve....thma

•

without ever asthma
ever asthma according to MD diagnosis

n= 31 n= 307

Men 5 16% 121 39.4%

Women 26 84% 186 60.6%

Current smokers 15 48% 122 39.7%

Family history 22 71% 128 41.7%

Atopy 25 81% 118 38.4%

Mean age (SO) 33,4 (4,5) 37,3 (5,8)

Number reporting being exposed 21 68% 83 27.0%
in their current or most recent job

Number reporting being ever exposed 22 71% 120 39.1%

Ever experienced chest tightness 10 32% 21 6.8%

Had to change job because their job 3 10% 9 2.9%
affected their breathing



Table 14.2.1 b Exposure paUern of 14 cas.s of dlagnos.d asthm.
(adulthood asthma)

Case' Age al lime

of studv

Age at onset Worklng

when onsel?

.. ··>e··:·::::·>·::·:)·':;<:j";.i··::·:t'·"·:«::::.::::':::If.t:()::\ZZU~:~:_:ill:{:::::·:::t:·:X{: ..?: •.. '::

i·~V==:· 7~:~I~:~~I:::C:~ii

F

A-B-C-D-F A-BeC

A-B-C-F A-S-e

- -
SC B

F

SC B

A-B-C-D-F SC

1 34.0 23 Y
2 34.6 28 Y
3 35.2 35 Y
4 36.2 29 N
5 31.6 22 V
6 31.1 25 N

7 28.1 26 Y
8 35.1 21 Y
9 40.0 20 Y
10 39.7 24 Y
1 1 32.2 18 Y
12 34.6 29 Y
13 39.5 34 Y
14 37.2 22 N

Be

A-B-C-D-E-F

sc
A-B-c-e

B-F
A-F
[).f

F

A

o
B

o
C

D-F

•

A= Vapours - fumes
B= Olhers chemlcals

c= Organic dusts
0= Inorganlc dusts

E= Metals
F= Mlscellaneous

•
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14.2.2 Relationship of ever asthma. and ever ezpœed ID fumes or

chemicalB or duBts or metals al work (Bell-reporled and hygienist

evaluationJ

As was done for current asthma, in the first series of models,

exposure was categorised into ever or never exposed with each agent in

any of the 5 categories examjned (see sections 7.2 and 14.1.3). OR's show

that atopy was a significant determinant in all 3 models (first model,

self-reported exposures; second model, hygienist A coding exposures;

third model, hygienist B coding exposures) as in all3 models of curreent

asthma. Exposure was categorised as ever ta fumes or chemicals or

dusts or metaIs, and again ever asthma was significantly related to ever

exposed but only in the self-reported exposure model. Ever asthma was

not significantly related ta either hygienists evaluation of exposures (see

table 14.2.2).

14.2.3 RelationBhip ofever GIIII&ma andever e:qJOfIed to dîtren:nt types of
BIÙJBtGlICeB

Ever exposures was analysed by categories (A,B,C.D and E)

giving the oPPOrtunity to investigate the different measures of the

exposure-disease association. Important covariates, such as gender,

age, family history of allergies and atopy were incorporated into the

logistic model (see table 14.2.3). The values of coefficients for age and

atopy were aIl in the sarne ranges for each model (self-reporting

exposures, hygienist A evaluation, hygienist B evaluation). Family



Table 14.2.2

Eve, asthma: n= 31

Relallonshlp of ever asthma and ever exposed to fumes
or chemlcals or dusts or metals al work

Exposure
,

Variabtes
" : "·:i"''':\';tPt!.l1t~;I~MY()f;')~\''\\I~ "I:i\' .;1' t;~"d;' ': r-%D';l,!'.l!t~--i!\.J ;-;,I~fl:t"Ol,'~'~'''~'' ~~;""'\i'iTJ:'/Y1~," '~"""l ' ,,~.I('f'!' ,.•a.:: "'OR~ ", 95' .~,-,.~ ...~.......... ,,:,.:.(\.r:,'.'~:," \ "',,' :"..:, ,,>1}""'/'\-;..:"'.'.~,_:,. :~~~':~i_,.".~ ..I" ;,In ~ > ••~' •• ~ ••• :Y~,"'~NP!~'~;:;'~_:i~:cl.';.H;"·~~Jt/;{'i-t'i~t;!-~~;f.'·'l

Hvaienlst A evaluation

OR CI

Hvalenlst B evaluatlon

OR Cl

•

Madel wlthout Interaction

Everexposed gender 3.4 (1.2 , 9.8)* 2.4 (0.9 1 6.7) 2.4 (0.9 1 6.7)
eurrent smoker 2.1 (0.9 1 4.7) 1.7 (0.8 1 3.5) 1.7 (0.8 1 3.5)
famlly hlstory 2.0 (0.8 1 4.9) 2.3 (1.0 1 5.4)* 2.3 (1.0 1 5.4)*
atopy 5.5 (2.1 1 14.4)* 5.1 (2.0 1 13.1)* 5.1 (2.0 1 13.0)*
exposed 4.8 (2.0 1 11.6)* 1.0 (0.4 1 2.1) 1.0 (0.4 1 2.1)

• slgnifleant at 0.5% level

•
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history of allergies was not significant in one model (self-reporting) but

was significant in the 2 others models. Self-reported exposure to

inorganic dusts (E) yielded a significant odds-ratio of 6.71. This result

must be interpretated with caution given the small number of cases.



Table 14.2.3

Ever .l'hm.: n= 31

Relatlonshlp of ever asthma and ever exposed
to dlfferent types of substances

•

, , , \'.m~~ ;~fW'~i~ê8ijmatèdORi~~~~.,(r95~ ,~!r~';.t .nt1~'t'" ,..~: t~""j! "".4~?'4~mf~~1
Exposure Variables "CrU" er;""'~i"';;:""Y ,; v,'," ". ~.., .b.. _, ,..,' .' " ', , ',' ,....~.", ,-,} ~'t).-, ~,.,. ... ,_ "_._d~;.L~_i.{., ~ 't ...,~t{~.\~lW;~;.\:

Self-reoortlna Hvolenlst A evaluation Hvaienist B evaluatlon

OR CI OR CI OR CI

Everexposed Gender 2.0 (0.6 • 6.9) 1.8 (0.6 • 5.8) 1.6 (0.5 1 5.1)
Current smoker 0.9 (0.8 1 1.0) 0.9 (0.8 , 1.0) 0.9 (0.8 1 1.9)
Family hlstory 2.3 (0.9 , 5.6) 2.5 (1.1 1 6.1)- 2.5 (1.1 , 5.9)-
Atopy 5.6 (2.0 , 15.5)- 5.6 (2.1 • 14.5)- 5.3 (2.0 1 13.7)-
A: Solvants 0.5 (0.2 1 1.8) 0.6 (0.1 1 2.9) 0.9 (0.4 • 2.1)
B: Othér chemlcals 1.6 (0.6 , 4.2) 1.2 (0.2 1 6.6) 1.3 (0.4 • 4.1)
C: Organic dusts 1.0 (0.3 1 4.0) 0.5 (0.1 1 1.9) 0.6 (0.2 1 1.8)
0: Inorganic dusts 6.7 (2.5 , 18.2)- 2.9 (0.8 1 11.1) 0.3 (0.0 • 3.8)
E: Matafs 0.3 (0.0 1 4.1) 0.7 (0.2 1 2.7) 1.5 (0.2 • 9.1)

• slgnlfieant at 0.5% levai

•
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•

15.1 General comments.

Before considering the implications of the results found in this

study, it is important to consider potential sources of bias, of which the

most important are selection of study population, and information

(differential across the comparison groups).

15.2 Potential source ofbias.

15.2.1 Selection ofllludypopulation.

The ideal population for a study such as this would have been a

randomly selected sample of a general population of Montreal, weighted

towards younger adults early into their working career when jobs starts

and changes are more likely to occur. The study population for the

present study, essentially a convenience sample, even though

population-based, cannot he considered representative of the adult

population in Montreal sinee children (and indirectly their families)

were recruited either for being a case or a non-case. Thus adults with a

family or persona! history of allergies as well as atopic individuals are

likely ta he overrepresented in the study sample. This bias should he kept

in mind while interpreting the relationship of exposure to asthma-like

outcomes particularly in analysing the performance of men and women
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separately because of the small numbers (section 15.5). However for the

other parts of the study, this sample represents a reasonable one in

which to assess reproducibility of questionnaire information and

hygienist coding. The faet that the sample contains a greater than

average proportion of asthmatics or atopic persons should not inherently

affect reproducibility and inter-rater issues per se. One way in which it

could conceivably affect the assessement is if atopic or asthmatic

subjects knowning their own status would try ta minimise or avoid

exposures while carrying out their job. This might have resulted in

overestimating of exposures by hygienists, who were blind to the status

of the subject.

15.2.2 Methods ofobtabting i71/brmGtion

The procedure of administration of questionnaire was changed

during the survey. During the first study year, the questionnaire was

self-administered, while for the second study year, it was administered

by an interviewer (see section 6.3). This change in procedures could have

resulted in a better quality of information for the second year of the

survey. However the results of the intra-subjeet reliability analysis,

specifical1y the analysis of discrepancies (figures 1 ta 14, see section ) do

not suggest that this occurred. There is no clear evidence that one type of

administration (self-administered vs administered) resulted in more

reliable information.
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15.2.3 Potential fôr recall bias

In studies, such as this one, which rely on the recalling and

reporting of long-past events, recall bias could operate amongst the

symptomatic subjects. One could thus argue that asthmatic subjects are

more likely ta recall their past and present exposures because of their

health problem. To address this issue, results from the reproducibility

study were analysed according the health status of the parents who were

stratified according to the definition in section 5.2 as current asthma or

note In this analysis, values of Kappa coefficients were comparable in

the two groups (see table 15.2.3) and where there were differences, the

highest values were in the nonsymptomatic and not in the symptomatic

group. This analysis therefore provides no evidence that recall bias

operated in this study to exagerate exposure-response relationships,

indeed if anything it operated ta minimise them..

15.2.4 Sample Bize

Sample size is usually thought in terms of maxirnizing precision

of the effect estimate of the study in other words to obtain precise and

confident generalizatioDS about the situation in a population, or to obtain

statistica1 significance when associations are tested. Calculations of

sample size require suppositions and decisions. Firstly the incidence

rate of the disease must he known or estimated. Also, a decision must be



Table 15.2.3

33 parents, 93 Jobs

Reproduclbliity of self reported axposures
to recognlzed occupatlonnal .sthmagens

accordlng to health status of sUbJecta

•

'1/': '
Subjects' 'Wlthl)üt!fj~~;:ÎI~ffi~it': "S~b" ébiitw' 'h~:jYm~1ij~~:~Exposure categories .

. ..... H ••<L.y ,P ... " .... < 1.. j . ,'~ .H. _., .. Jt.JnL~

K= (Col.) K= (Col.)

A: Solvents 0.66 (.33 t .98) 0.48 (.05 , .91)

B: Other chemicals 0.47 (.08 t .86) 0.45 (.16 , .74)

C: Organtc dusts 0.37 « 0 t .82) ...... •

0: Inorganlc dusts 0.51 (.14 , .88) 0.51 (.24, .78)

E: Metals 0.65 (.02 t 1.27) 0.35 «0 t .76)

• "nll to small to altow calculation

•
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specified made on how precise the effect estimates must he and the level

of confidence level required for the study in question. In other words,

what "margin of error" will he accepted, and what risk is ta he taken

that the actual error is larger than this margine When the incidence

rate of two populations are compared, the rate in one of the population

must he known or a reasonable estimate must he available, and the

magnitude of the difference that the investigators wishes ta detect as

weIl as the significance levei and the power of the test must he specified.

Abramson (1984) underlines the importance of achieving a balance

between the ideal and the practical as follows: "the objectives and design

of the study must he taken into account, and (SdG italic) consideration

must he given ta time constraints and availability of resources, insofar

as they may affect sample size".

Calculation of sample size in reliability studies using indices

such as those used in the present study, is not straightforward and the

goal as indicated above, is not ta obtain statistical significance but ta

improve precision of the effect estimates. Nevertheless to give a sense of

the effect of sample size on the precision of Kappa, different scenarios

were examined. In the present research, the reproducibility study was

undertaken using a sample of 33 parents generating 93 jobs for which

the dichotomous status of exposedlnon-exposed for each of 5 broad

categories of asthmagenic agents (solvents, other chemicals, etc. see

section 7.2) was examined, giving 465 answers. The overall agreement

was 86% and the Kappa coefficient 0.50 (0.40, 0.60). A first scenario

evaluated the impact of increasing the number of parents and jobs ta 50
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(giving 150 jobs and 750 answers) on the precision of the Kappa. Given

the same overall agreement of 86%, but with 50 parents, the value of

Kappa would he 0.49 (0.40, 0.56). In other words, the increase in

precision would he very slight. In fact the optimal gain in precision

seems to have been achieved in the first 30 cases and adding al more do

not improve substantially precision. A second scenario was then

examined namely that by increasing the number of parents from 30 1:0

50, the overall agreement would he increased from 86 to 90% under this

assumption, the Kappa coefficient would he increased from 0.50 to 0.63

(0.55, 0.71). Likewise, in a third scenario, the sample was increased up

to 100 subjects (giving 300 jobs and 1500 answers) and overall agreement

was again set at 90%, Kappa coefficient increased up to 0.80 (0.76, 0.84).

Thus, the gain in precision given by increasing only the number of

subjects appears to he slight, if the overall agreement does not increase

as weIl.

15.3 Reproducibilityofquestionnaire iDformation for e1ieitiDge*l"'OSUl"e

bistory for coDUDUDity base El studies: comparison with publjsbed

data.

15.3.1 WorillaiBtory

In the present study, the concordance analysis in 33 subjects

showed good agreement for most components of work history for bath
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men and women (% overall agreement ranged from 53.5 ta 70.9% see

table Il.1.1). The findings in several reports are relevant to the present

studyand are discussed below. The present results concord with those

found by Rona and Mosbech (1989) who examined the validity and

repeatability of self-reported occupational and industrial history was

based on a sample of 72 cancer patients (age ranged from 25 ta 65 years)

in different countries who were randomly allocated to different testing

procedures: self-administered versus self-adrninistered, self-

administered versus adrninistered, or adrninistered versus

administered. They found that between 61.5% and 69.2%, depending on

the type of procedures, gave the same number of occupations on bath

occasions. In that study, almost half of the patients were currently

unemployed and only 14% of the patients recorded 3 jobs or more. This

differs from the population in the present study, which was constituded

not of patients, but of healthy younger adults, 64% (21fJ3) of whom

reported 3 jobs or more. In spite of these differences, the results of

Rona's and Mosbech's studyagree with the present present studyand

support the present study hypothesis on the usefulness of self-reported

exposure information.

In another study, Bourbonnais et al (1988) examined the validity

ofwork history, by comparing the information furnished by the workers

with that derived from the company's registers. They showed that the

number ofjobs held, the time elapsed since the beginning of the job to the

time of the report, and the level of education of the subjects were all

determinants of the vqlidity of the occupational questionnaire
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regarding work history. In spite of this, they finally concluded that

workers themselves can provide valid information, especially when it

pertains ta job titles and time events related ta their main job. In the

present study, no validation against company records was possible.

Nevertheless, the reproducibility for current and past jobs can he

considered as evidence in support of self reporting work history as a

useful source of information in community-based study, as weIl as being

obviously a necessary prerequisite for validity.

In a third report relevant ta the present study Baumgarten et al

(1983) showed that overall results indicated a satisfactory concordance

between interview and company records, but persons reporting many

jobs were more likely to err than those reporting few jobs. Their findings

are not unexpected since number ofjobs, as weIl as distance in time and

level of education would aIso affect reproducibility.

Brisson et ai (1991) in a study tD validate occupationaI histories

obtained by interview with female workers also found similar results. 1n

this study, information obtained from interview was compared ta

information registered in separate public and union records. Factors

likely ta influence interview validity were lapse of time, number of jobs

held, age, number of years worked, education and ethnicity.

The small sample size for the reproducibility study in the present

study (n=33 workers reporting 92 jobs) did not allow tD a formai analysis

of number of the effect of the jobs held, time elapsed and level of

education as potential determinants for reproducibility as was done in
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the studies quoted above (Bourbonnais et al (1988), Baumgarten et al

(1983) and Brisson et al (1991». Nevertheless, the results obtained in

figures 1 ta 14 (see section 11.1) do at least give a sense of the effect of the

number of jobs held. Thus, concordance in reporting job titles were

perfect in 1003 subjects, even though 7/16 had had more than 3 jobs.

Also, the 33 subjects who participated into the reproducibility study had

had on average more education than the other 338 subjects in the study

population.

15.3.2 Work procetltJeB

In the present study, questionnaire information was aIso sought

on work processess and sectors of activity which could generate

exposures pertinent into the genesis of asthma and asthma..like

outcomes. Subject were asked ta indicate whether they had worked in

particular sectors of activity or work processes. Thus a subject who

indicated yes ta a work process, but omitted to include that job in the

work history allowed the investigator ta identify an inaccuracy in the

work history. The list of work processes may also have been of help ta

subjects in their recall. Results for men and women combined showed

overall fair agreement (K=O.45 for sectors of activity and 0.51 for work

processes); and with little evidence for gender differences (see table II.2).

The present results show somewhat better agreement than that reported

in a retrospective study of validation of work histories carried out by

Bond et al (1988). 734 respondents chemical workers who had one or

more years of service at a Texas production facility and who were

followed from 1940 through 1980 were interviewed by telephone. The
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validation of the information obtained by interview was made against

employee's documented work history records maintained by the

company. Results indicate that respondents recaIled 48.4% of aIl work

area assignments and only 2.6% of chemical or physical agents.

Respondents (the subject himself, or, if he was deceased or otherwise

incapacitated, a spouse, an off-spring, a sibling, another relative, or a

friend) were prompted to list chemical exposures they ever worked with.

At no time did the interviewers suggest specific agents. According to the

authors, the low percentage for agents encountered in the work place is

surprising given that the employees in that facility were appraised

repeatedly as part of their safety training, on the materials with w hich

they worked.

15.3.3 &posure hiBIoFy

In the present study, reasonably good intra-rater reliability for

self-reported exposures to potential asthmagens was aIso found for most

of the 5 exposure categories based. on Kappa coefficients and Aickin's

alpha index. Also results showed that overall concordance for all jobs

ranged from 0.81 ta 0.91 for men and women combined, compared to

Kappa statistic which varied from 0.23 to 0.56. Exposures reported by

men were reasonably reproducible for vaporslfumes, chemical

substances, organic dusts, inorganic dusts (K ranged from 0.42 to 0.66

see table 11.3) but reproducibility was considerably lower for metaIs and

miscellaneous exposures (K= 0.21 and 0.15 respectively). Women

reported exposures ta vaporslfumes, inorganic dusts and miscelleneous

exposures in a much more reproducible fasmon (K= 0.91 , 0.70 and .45
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respectively). Comparable results, with higher values, were found for

Aickinls alpha. Nevertheless, interpretation of the analysis of men's

and women's performance separately must he done with caution given

the small numbers of subjects reporting exposures.

Current or most recent job was investigated to evaluate if time

and number of jobs held could have influenced recall. A simple

comparison of K's and Aickin1s alpha, obtained for the whole work

history (n=92 jobs) against current or Most recent job (n=33) was made.

Given the small sample size for current or most recent job, it was not

possible ta calculate gender specifie K's and Aickinls alpha. Overall

concordance ranged from 0.27 to 0.62. Reported exposures were

reasonably reproducible for vaporslfumes, chemical substances,

inorganic dusts and metals (K ranged from 0.54 to 0.62; see table 11.3.1)

but was considerably lower for organic dusts and miscellaneous

exposures (K= 0.35 and 0.27 respectively). Aickin's alpha indeces were

higher than 0.40 for all categories, except for miscelleneous exposures

(alpha=0.34, see table 11.3.1). Results of current or latest job must he

interpretated with caution, given the small numhers involved.

In interpreting the significance of the K statistic an important

issue is raised in a paper by Chinn and Burney (1987). These authors

point out that K, which attempts ta measure the proportion of agreement

in symptom score that is "real" agreement is dependent upon the

prevalence of what is measured. It is therefore important ta interpret

values of K in relation ta standard error and CI, because K value can he

low when the prevalence is low, even if absolute repeatability is
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extremely good. In the present study, Aickin's alpha seemed to

overcome this problem. For instance when the K value was very low, eg

for organic dust K=0.47, even though overall agreement was good (0.94),

the agreement based on Aickin's alpha seemed to ret1ect more

accurately the reality (alpha=O.76). No reference was found in the

literature on the effect of low prevalence on Aickin's alpha.

Van Der Gulden et al (1993) aIso evaluated the repeatability of self

reported data on occupational exposure to 8 specifie compounds, and

found fairly good agreement. The sample consisted of 469 cases

diagnosed with prostate cancer and 1872 referents aged 49-87 years. The

questions used to elicit this information were as follows: "Have you~

worked with... or been exposed to ... in your job?" This differs from the

present study where s.çh job was evaluated separately, and

reproducibility was investigated analysing information sought for each

job. Van Der Gulden et al (1993) found no substantial influence of age or

socio-economic status, or of case or referent status on the reproducibility

of self-reported exposures. The percentages of agreement calculated in

Van Der Gulden study for asbestos and dust were in the same order of

magnitude as those found by Holmes and Garshick (1991) (60%

concordance and 44% respectively) and are comparable ta those round in

the present study ( K=o.4S for inorganic dusts and 0.47 for organic

dusts). The authors concluded that self-reported exposure data appear to

he sufficient for epidemiological studies when objective information on

occupational exposure is not available. Note that exposures relevant to

cancer are usually those which occurred at least m years aga and were
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sustained over time compared to those relevant to asthma and asthma

like conditions for which recent exposures are more pertinent.

15.4 Inter-rater agreement 1br e&posIII'eS es' jmates besed 011

industrial hygiene coding

15..4.1 AUjobB recorded

In the present study, inter-rater agreement was calculated,

product by product, first using Kappa coefficient then Aickin's index for

all jobs reported. The results showed good agreement for a number of

agents (see section 12.1). Aickin's index indicated stronger agreement,

compared to Kappa coefficient, except for benzene, base and

formaldehyde, for which there was poor agreement whatever coefficient

or index used. AlI these products except benzene, are quite common in

industry. Of interest is a study of Benke et al (1997), discussed in more

detail later, which also found poor inter-rater reliability for benzene

(K=O.19) and formaldehyde Œ=O.16). No gender difference was observed

in inter-rater agreement for coding exposure in ail jobs recorded in the

present study; in other words hygienists did not seem to code men's or

women's jobs differently (see section 12.2), even though they were not

blind to gender. Regrouping substances within categories and analysing

reliability by categories, instead of by specific agent, yielded increments

for aIl values of Kappa and Aickin's alpha, suggesting that the broader

the category, the more likely are the raters ta agree.
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15.4.2 Currentormostrecentjob

Analysing reliability for current or most recent job, for each agent

did not lead ta tangible improvement for Kappa coefficients or Aickin's

alpha index for inter-rater agreement. However, analysing current or

most recent job within categories of agent and analysing reliability by

categories did lead ta slight improvement of all Kappa coefficients,

except for inorganic dusts. Similar results were found using Aickin's

alpha index. Concordance between hygienists agreement in evaluating

exposures in past compared with current or most recent job was not

clifferent, suggesting that time (present versus more distant job) did not

affect the present results in this particular sample of Montreal adults

aged 23 to 59, in which the earliest jobs reported were in the 1950's and

early 1960's, compared ta some of the studies cited earlier where the

subjects were older presumably starting mst jobs in the 1930's and

1940's.

15.4.3 Inter-rater dif(eren,cefl

Further analysis of inter-rater differences showed that the

patterns of exposure complexity reported by the two hygienists were

clifferent. Hygienist A not only assessed more jobs as involving definite

exposure (over 50% probability that this person would have been exposed)

ta different substances in categories A,B,C,D,E and F in aIl jobs recorded

in work history but also reported complex exposures more often. Such

inter-rater differences would result in misclassification of exposure.

The 2 industrial hygienists, had bath had experience in the Montreal
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area, but hygienist Bis was shorter and therefore perhaps ref1.ected less

familiarity with the additional sources usually used by industrial

hygienists in the areas in which they work. Similar important inter

rater differences have been found in other studies, and these are

discussed below.

In a community-based case-control study of glioma, a team of

three experienced industrial hygïenists and two occupational health

physicians formed the expert panel which was responsible for coding

the exposures of the study participants (Benke et al, 1997). Results

showed low inter-rater reliability, measured with Kappa statistic, for the

presence of exposure for the 199 jobs randomly selected from a glioma

case-control study, in which prevalence of exposure was low, ranging

from -0.001 (prevalence of aconitrile of 0.2%) to 0.64 (prevalence of cutting

fluids of 8.1%). The authors aIso noted that the Kappa statistic tended in

he lower when there were large differences between raters in reported

prevalence of exposure. Intra-rater reliability was good, raging from

0.46 for physician to 0.73 for hygienist. These results are in concordance

with those found in the present study, except for intra-rater reliability of

"expert raters", which was not assessed in our study. The authors

argue that the use of experts for studies with low prevalence of exposure

may not he a satisfactory method of retrospective assessment of

exposures. The issue of unequal prevalences reported by different raters

aIso raises the question of whether the Kappa statistic is suited in these

types of binary decisions, where the main reason for the disagreement

may he the different thresholds used by the diff'erent raters. It suggests
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that in such studies efforts shouId he made tD record exposure, not on a

binary scale, but on a four or five point probability scale. Even then

Kappa might still have tD he adjusted for unequal thresholds by the 2

raters.

Another example of the consequences of inter-rater variability

can he round in a study conducted to evaluate radiographie changes in a

group of 331 chrysotile miners and millers exposed tD low asbestos dust

concentration (Cordier et al, 1984 ) A prevalence of 2.1% for small

irregular opacities of grade 1/0 or more and 2 ta 7% for pleural changes

was round by pooling the results of 4 readers who provided similar

ratings. The corresponding prevalences were respectively 24.0% and

8.8% according to a fifth reader whose results were analysed separately.

No association between exposure indices and radiological changes as

ascertained by the fust four readers was found whereas the analysis of

the fifth reader's showed statistica1 association between small opacities

and average level of exposure. In other words, data generated by

different readers led tD different conclusions. The authors did not

express an opinion as ta whether this fifth reader was "wrong". It

seems unlikely, however that misclassification couId explain tota1ly the

very different findings in particular the exposure response

relationships.

An argument can he made that more than one view of a

phenomenon is useful in understanding its complexity. In this example

of miners and millers, the 4 readers may have viewed the study

mandate from a clinical perspective with case-detection in mind, while
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the fifth may have viewed the study mandate in the context of

prevention. Broader definitions of disease, not necessarily those which

would attract a clinical diagnosis, are often used in the investigation of

exposure-response relationship which are important in setting

appropriate exposure standards for prevention. In other words, both

types of reading could be right, but for different purposes. In the present

study, not ooly the experience of the raters could he an important factor

accounting for inter-rater differences, but also their interpretation of

their mandate (why the data was being gathered and what use would he

made of their exposure estimates). Hygienists may aIso use different

thresholds ("clinical" versus "epidemiologicU
) in evaluating exposures

from job histories, the former resulting a more conservative coding than

the latter.

15.5 Hygieuists job industry analysis and questionnaire œpœted

exposure assessment: vaIidity anaIysis, their relationship jo

asthma·1ike outcomes

15.5.1 Validity antJlysis

Validity analysis, taking as the criterion (or ngold standard")

hygienist AIs evaluation of past and current exposures, led tD poor

values of sensitivities and phi-coefticients but not for specificities which

were all over 90%. Regrouping substances within categories and

analysing validity of self-reported exposures for past and current jobs

did not lead tD any improvement. Those results agree with those
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reported in a study by Ahlborg et al (1990) that subjects know SQme Qf

the specific agents with which theyare working, but that sbrinking the

data into one category, tends to Irdilute ll the information.

Validity analysis using as the criterion (or "gold standard")

hygienist Bis evaluation yielded higher values of sensitivity for all jobs,

also for current or most recent job, indicating that sensitivity varies with

the " gold standard " or criterion used. Hygienist B coded overall fewer

exposures than hygienist A, the exposures coded were more likely ta

concord with the subject's self-reported history of exposures. Values of

sensitivity, specificity and phi-coefficient were however still very low

when these analyses were conducted using categories of exposure.

Other authors have drawn attention ta the extent of inter-rater

differences in exposure assessments by experts. For instance, the study

of Benke et al (1997), already referred ta, aimed to assess the validity and

repeatability of industrial hygiene panel ratings in a community-based

study. The authors concluded that "clearly, the reported prevalence of

exposure by the raters has a highly significant effect upon the validity of

expert panels ta retrospectively assess the occupational exposure tD

chemicals in community-based studies ".

Different results were found in other studies. Rosenstock et al

(1984) found higher sensitivity (of about 75%) and specificity (of about

70%) for self completed questionnaire compared with hygienist

assessment of exposures based on work history analysis. The source of

their material was an occupational clinic data base. The positive
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predictive value was 83% for exposures in the current jobs, when using

as criterion estimates made by an occupationnal hygienist. The authors

concluded that despite some limitations found in their study Cstudy

population was highly selected, industrial hygienist assessment was not

completely independent from health questionnaire content), "health

history information can he feasibly obtained in a self-afministered

format, and that such information has validity in that it correlates with

a separate assessment of work exposures and correctly identifies groups

of workers with known high and low hazardous exposures. However it

may he less easy te assess cumulative lifetime exposure, usually the

focus of interest in occupational studies particularly for chronic

conditions."

In the present study, self-reported ever asthma was significantly

related to self reported ever exposure ta any of the 5 categories of

asthmagens analysed and a modifying effect was shown amongst atopic

subjects. where as no such relationships was shown te ever exposure

assessed by either of the hygienists (see tables 14.2.2 and 14.2.3).

Investigation inta the relationship of other outcomes, including current

asthma and ever asthma tD exposure was however essentially negative

for exposure defined by categories (yeslno ta fumes and vapors; yeslno tD

ather chemicals; yeslno ta organic dusts, etc). Nevertheless, values of

the coefficients and their confidence interval using self-reported

exposures were, for most part in the same direction (and with similar

confidence intervals) en those based on exposures by hygienists,
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concordance being better for hygienist A than for hygienist B. However,

once again, caution is advised in interpreting results in the present

study. First, small numbers were involved in most models so that large

differences in coefficients can he seen if 1 or 2 observations were

changed, and second, since this sample is biased in favor of atopy, the

results of asthma-exposure relationship cannot he generalised to all

Montreal adults.

The present study results concord with those found by Hsairi et al

(1992). Their analysis addressed the question of whether certain

persona! characteristics influenced the perception by workers of their

exposure tn dusts or fumes in a large sample of 6803 men and 6765

women non-manual workers. Their analysis aIso showed that self

reported exposure was related ta respiratory symptoms for both sexes

after adjusment for age, smoking habits, and educational level. They

aIso found that the strength of association between both estimates of

exposure and estimates based on a job exposure matrix (JEM) did not

vary according to whether the outcome was asthma (defined as a

positive answer to Have you ever had attack of breathlessness with

wheezing? ), wheezing or dyspnoea.

The present study results aIso agree with severaI other

community-based studies in different countries, in which significant

associations were round between wheezing and self reported exposures

ta fumes and vapours, in communities exposures with exposure rates

lower than in this study Œecklake, 1992).
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The results of our study are therefore encouraging. They are

consistent with the study hypothesis in that self reported exposures

performed comparably to (and apparently better than) exposures coded

by hygienïst in demonstrating exposure response relationship. Indeed it

could he argued that given the modest number of observations in the

present study (338 subjects generating 92:l jobs) the findings imply a

considerably better performance by self reported exposures in detecting

exposure-response relationships than exposures assessed by hygienists.

Thus significant relationships might weIl have been present for all

exposures if the number of observations had been larger, as in the study

of Hsairi (1992). Given the present studyand its exposure profile, the

exposure information pertinent to airway disease provided directly by

the suhject was as accurate a reflexion of exposure as were exposures

derived indirectly from other sources. In the present study, the other

sources were 2 industrial hygienists both with experience in the

Montreal area, but one for a shorter period than the other, and therefore

perhaps less familiar with the additional sources usually used by

industrial hygienists. These include health department records,

company and union sources and other general industrial hygiene

expertise.
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basis for public health planning; all have emphasized the importance of

exarnjnjng the contribution of environmental exposures. The overall

goal of the research reported in the thesis was to develop and validate an

instrument to measure occupational exposures in epidemiologic

research in general population (as opposed to workforce based) studies of

airway disease. Estimates of prevalence of occupational asthma based

on workplace studies are likely ta lead tD an underestimation of both its

cumulative incidence and its prevalence because ofhealth selection and

turnover due ta asthmatic symptoms. Community-based studies avoid

those bias, giving the opportunity tD estimate more adequately the

associations between workplace exposures and asthma and asthma-like

symptoms. Such an instrument was expected to he useful in community

or population-based studies designed 1) tD estimate the importance of

occupational exposures in the genesis of airway disease (including

asthma and asthma-like conditions) in populations- and ü) to investigate

the role of multiple exposures. To he useful, this instrument needed to

adequately estimate outcomelexposure relationship ta lead eventually to

better control of exposure. The questionnaire, developed, pre-tested and

validated in this study seems ta he a promising tool to gather exposure

information in a context of community-based studies of asthma and

asthma-like conditions. The results found in this very specifie

population are consistent with the study hypothesis stating that

exposure information pertinent to airway disease provided directly by

the subject performed comparably ta the hygienist evaluation in

demonstrating exposure response relationship. Statistically significant
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relationship might weIl have been present if the study population had

been larger.

15.7 Areasforfurtherresearch

One important methodological issue of this study was ta compare

2 measures of agreement Kappa and Aickin's alpha. Aickin's alpha

seems to be an interesting index of concordance (see results in chapters

12 and 13), probably less dependent upon the prevalence of what is

measured, than the Kappa statistic. More research is needed ta evaluate

it's performance in studies with low prevalence of the characteristic

studied.

The health questionnaire used in this study was the one

sponsored by the International Union Against Tuberculosis and Lund

Diseases (IUATLD) as the Bronchial Symptoms Questionnaire and

tested in international studies (Burney et al,1989). A French version of

this questionnaire has aIso been developed (Perdrizet,1984;

Neukirch,1990). The main disadvantage of tms questionnaire is the lack

of information about age of onset of asthma or asthma-like conditions,

except for medical diagnosis of asthma. If links are tD he made with

exposures encountered in the work-place, a questionnaire should he

used which will provide this.



•
•

•

•

•

•

•

116

References

Abramson JH. Survey methods in community medicine, an

introduction to epidemiological and evaluative studies, Third

edition, Churchill Livingstone, 1988.

Aickin M. Maximum Likelihood estimation of agreement in the

constant predictive probability model, and its relation to Cohen's

Kappa. Biometrics 1990; 46: 293-302.

Ahlborg GA. Validity of exposure data obtained by questionnaire.

Two examples from occupational reproductive studies. Scand J Wk

Environ IDth 1990; 16:284-8.

Armstrong BK, White E, Saracci R. Principles of Exposure

Measurement in Epidemiology. Oxford Medical Publications,

Oxford University Press, Oxford, U.K, 1992.

Baumgarten M, Oseasohn R. Studies on occupational health: A

critique JOM 1980; 22(3):171-176.

Baumgarten M, Siemiatycki, Gibbs G. Validity of work histories

obtained by interview for epidemiologic purposes. Am J Epi 1983;

118:583-591.

•
• Becklake M., Chronic airtlow limitations: Its relationship to work

in dusty occupations. Chest 1985; 88:608-617.



•

•

117

• Becklake MR. Occupational pollution. Chest; 1989a, 96:3738-378S.

• Becklake MR, Occupational exposures: evidence for a causal

association with chronic obstructive pulmonary disease. Am Rev

Respir Dis 1989b; 140:S85-S91.

• Becklake MR, Epidemiology and surveillance. Chest 1990; 98:1658

173S.

• Becklake MR, The workrelatedness of Airways Dysfunction,

Proceedings of the 9th International Symposium on Epidemiology in

Occupational Health, 8eptember 23-25, 1992.

• Becklake MR, Ernst P, Chan-Yeug M, Manfreda M, Dimich-Ward

H, Sears MR, Siersted H. The burden of airway disease attributable

ta work exposures in Canada. Am J Respir Crit Care Med

1996:153;4(p+2).

• Benke G, Sim M, Forbes A, Salzberg M., Retrospective assessment

of occupational exposure ta chemicals in community-based studies:

validity and repeatability of industrial hygiene panel ratings. Int J

Epidemioll997; 26:635-642.

• Bond G, Bodner KM, Sabel W, Shellengerger ReJ, Flores GR.

Validation of work histories obtained from interviews. Am J

Epidemiol 1988; 128:343-351.

• Bourbonnais R, Meyer F, Thériault G. Validity of self-reported work

history. Br J Ind Med 1988, 45:29-32.



•

•

U8

• Brisson C, Vézina M, Bernard P-M, Gingras S. Validity of

occupational histories obtained by interview with female workers.

Am J Ind Med, 1991; 19:523-530.

• Burney PGJ, Laitinen LA, Perrizet S, HuckaufH, et aL Validity and

repeatability of the IUATLD (1984) Bronchial 8ymptoms

Questionnaire: an international comparison. Eur Resp J 1989;

2:940-945.

• Chan-Yeung M., Lam S. Occupational asthma. Chest 1990; 98:148S

1628.

• Chan-Yeung M., Malo J-L. Occupational asthma. NEJM 1995; 333:

107-18.

• Chinn S, Burney P. On measuring repeatability of data from self

adrnjnjstered questionnaires. lot J Epidemioll987; 16:121-127.

• Cohen J. A coefficient of agreement for nominal seales. Educ.

Psychol. Meas. 1960; 20:37-46.

• Cordier S, Thériault G, Provencher S. Radiographie changes in a

group of chrysotile miners and millers exposed to low asbestos dust

concentrations. Br J Ind Med 1984; 41: 384-388.

• Cronbaeh LJ, Gleser Ge, Nanda H, Rajaratnam N. The

dependability of behavioral measurements: Theory of

generalizability for scores and profiles. 1972, Wiley New York.



•
119

• de Haan W, Comparison of the US job exposure matrix with the

Dutch field investigation findings. NIPG-TNO Leiden Wageningen

1989

• Demissie K, Ernst P, Gray-Donald K, Joseph L. UsuaI dietary salt

intake and asthma in children: a case-control study, Thorax 1996;

51:59-63.

• Eisen EA. HeaIthy worker effect in morbidity studies. Med Lav 1995;

86,2:125-138.

• Ernst P, Demissie K, Joseph L, Locher U, Becklake MR.

Socioeconomic status and indicators of asthma in children. Am J

Respir Crit Care Med 1995; 152:570-575.

• Fleiss JL., Statistical methods for rates and proportions, Second

edition, New York: J. Wileyand Sons, 1981.

• Fletcher C, Peto R, The natura! history of chromc airflow

obstruction. British Med J 1977; 1:1645-1648.

• Gérin M, Siemiatycki J, Kemper, Bégin D.

occupationalexposure histories in epidemiologic

studies. JOM 1985; 27:420-426.

Obtajnjng

case-control

•

• Goldberg MS, Siemiatycki J, Gérin M. Inter-rater agreement in

assessing occupationa! exposure in a case-eontrol study. Br J Ind

Med 1986; 43:667-76.



•

•

120

• Gordis L, Assuring the quality of questionnaire data in

epidemiologic research. Am. J Epi 1979; 109:21-24.

• Heederik D, Pouwels H, Kromhout H, Krom.hout D, Chronic non

specific lung disease and occupational exposures estimated by

means of a job exposure matrix - The Zutphen Study. !nt J Epi 1989;

18:32-389.

• Heederick D., Epidemiological studies of the relationship between

occupational exposures and chronic non-specific lung disease.

1990, PhD thesis, Wageningen University.

• Hill AB. The environment and disease: association or causation.

Proc Roy Soc Med 1965; 58: 295-300.

• Hinds MW, Kolonel LN, Lec J. Application ofa job exposure matrix

ta a case-control study of lung cancer. J Nat Cancer Inst 1985;

75:193-19.7

• Hoar SK, Morrison AS, Cole P, Silverman DT. An occupational

linkage system for the study of occupational carcinogens. JOM

1980; 22:722-726.

• Hoar SK., Job exposure matrix methodology. J Clin Toncol 1983;

21:9-26.

• Holmes E, Garschick E. The reproducibility of the self-report of

occupational exposure in asbestos and dust. J Occup Med 1991; 33:

134-138.



•

•

121

• Hsairi M, Fauffinann F, Chavance M, Brochard P. Personal factors

related ta the perception of occupational exposure: an application of

a Job Exposure Matrix. !nt J Epidemiol 1992; 21: 972...980.

• Joffe M., Validity of exposure data derived from interviews with

workers, 23rd International Congress on Occupational Health

• Kauffinan F, Drouet D, Lellouch J, Brille D. Occupational exposure

and 12-year spirometric changes among Paris area workers. Br J

Ind Med 1982; 39: 221-232.

• Kelsey JL, Thompson WD, Evans As. Methods in observational

epidemiology, New York, Oxford University Press, 1986.

• Kobayaski S. Different aspects ofoccupational asthma in Japan. In:

Frazier CA (Ed.) Occupational asthma. New York, Van Nostrand

Reinhold, 1980: 229-244.

• Korn RJ, Dockery DW, Speizer FE, Ware JH, Ferris BG.

Occupational exposures and chronic respiratory symptoms - a

population based study. Am Rev Respir Dis 1987; 136:296-304.

• Kromhout H, Oostendorp Y, Heederik D, Boleij JSM. Agreement

between qualitative exposure estimates and quantitative exposure

measurements. Am J Ind Med 1987; 12:551...562.

• Kromhout H, Heederik D. Performance of two general job-exposure

matrices in a study of lung cancer morbidity in the Zutphen cohort.

Am J Epidemiol1992; 136: 698-711.



•

•

122

• Kromhout H. From eyeballing ta statistica1 modelling, methods for

assessment of occupational exposure. Ph D thesis, 1994.

Wageningen University.

• Krzyzanowski M, Jedrychowski W, Wysocki M. Occupational

exposures and changes in pulmonary function over 13 years among

residents ofCracow. Br J Ind Med 1988; 45: 747-754.

• Krzyzanowski M, Kauffmann F, The relation of respiratory

symptoms and ventilatory function to moderate occupational

exposure in a general population. Results from the French PAARC

Study among 16000 adults. IntJ Epidemioll988; 17: 397-406.

• Landis JR, Koch GG. The measurement of observer agreement for

categorical data. Biometries 1977; 33: 159-174.

• Last JM., A dictionnary of Epidemiology, Oxford University Press,

1995.

• Lebowitz MD, Occupational exposures in relation tn

symptomatology and lung function in a community population, Env

Res, 1977;104:5!}.67.

• Malo J-L, Compensation for occupational asthma in Québec, Chest,

1990;98:236S-24OS.

• McDonald C, Surveillance of work-related and occupational

respiratory disease in the United Kingdom: the Sword project, 23e

Congrès de Médecine du Travail, Montréal, 1990.



•

•

123

• Miettinen OS. Theoretical epidemiology, Principles of occurrence

research in Medicine. New York, J. Wileu and Sons, 1985.

• Neultirch F., Mise au point d'un questionnaire -version courte et

version longue- sur l'asthme, 1990

• Nunally J. Psychometrie theory, Second edition New York,

McGraw-Hill, 1978.

• Osterman JW, Brochu Danièle, Thériault G, Reaves lA.

Evaluation of the ATS Respiratory Disease Questionnaire among

French-speaking Silicon Carbide Workers. Can J Public Health

1990:81; 66-72.

• Oxman AD, Muir nCF, Shannon HS, Stock SR, Lange ET.

Occupational dust exposure and chronic obstructive pulmonary

disease. A systematic overview of the evidence. Am Rev Respir Dis

1983; 148:38-48.

• Pannett B, Coggon D, Asheson RED. A job exposure matrix for use

in population based studies in England and Wales. Br J Ind Med

1985; 42:777-783.

• Perdrizet S., Version originale française du questionnaire IUAT,

1984.

• Quanjer PhH, HeIms P, Bjure J, Gaultier C. Standardization of

lung function tests in paediatrics. Europ Respir J 1989; 2(Suppl

4):1218-.



•

•

124

• Rona RJ, Mosbech J. Validity and repeatability of self-reported

occupational and industrial history from patients in EEC countries.

Int J Epi 1989; 18:674-679

• Rosenstock L, Logerfo J, Heywer VJ, Carter WB. Development and

validation of a self-adrninistered occupational health history

questionnaire. JOM 1984; 26:50-54

• Rothman KJ. Modern Epidemiology. Little Brown and Company,

1986.

• Salvaggio J (ed.) Occupational and environmental respiratory

disease in NIAID task force report: asthma and other allergie

disease. Washington DC.: USA Department of health, Education

and Welfare, 1979.

• Scott WA. Reliability of content analysis: the case of nominal scale

coding. Public Opinion Quartely 1955; 19: 321-325..

• Siemiatycki J, Day NE, Fabry J et al. Discovering carcinogens in

the occupational environment: a novel epidemiologic approach.

JNCI 1981; 66:217..225

• Siemiatycki J, Richardson L, Gérin M, Goldberg M, Dewar R, Désy

M, Campbell S, Wacholder S. Associations between several sites of

cancer and nine organic dusts: results from an hypothesis

generating case-control study in Montreal, 1979-1983. Am J

EpidemiolI986; 123: 235..249.



•

•

125

• Siemiatycki J, Dewar R, Richardson L. Costs and statisticalpower

associated with five methods of collecting occupation exposure

information for population based case-control studies. Am J Epi

1989; 130:123&1246

• Soeken KL, Prescatt PA. Issues in the use of Kappa to estimate

reliability. Med Care 1986; 24: 733-741.

• Streiner DL, Norman GR. Health measurement scales. A practical

guide to their development and use. Oxford University Press, 1989.

• Van Der Guilden JWJ, Jansen IW, Verbeek ALM, Kolk JJ.

Repeatability of self-reported data on occupational exposure ta

particulat compounds. Int J Epidemioll993; 22: 284-287.

• Wigle D, Summary of LeDe National workshop on asthma,

Chronic Disease in Canada, Research reports, Ottawa, 1988.

• Wilkins R, Census data on poverty in the Montréal Métropolitain

area, 1981. Joint committee of the Research Group "Surfacing the

poor" and the DSC Montreal General Hospital, 1985



•

•

•

Appendix 1



•
ApPENDIX

Using Ile ij) for the observcd frcquc:ncy in the ccII ~l the intcrsc~tio.nof t~c ith ro\V ~nd jth column.
and rcplacing a subscript by + lo indiate summaUon, the log-hkehhood as

. [etC/(in]
L = L II(;+)ln p,(i) + 1: II(+j)ln l'r(j) + L ll(ij)ln 1 - u + -s- ,

\Yherc d(ij) is the Kronecker delta and P,. Pro and s arc as defined in the body of the anicJe. Lelling
A = "'1: dU, j)n(ij), and n -= n(++) be the sampJe size, we have

dL A - 11«1 - a)S + cr)--da (1 - a)«(f - o)s + a)·

dL lJ(m+) Acrp.Cm) [,,(0+) Aap,(O)]
dp,(m) = p,(m) - s« 1 - o)s + a) - p,(O) - s« 1 - a)s + cr) .

n( 1 - s)

Thcrc is, ofcourse, a corrcsponding dcrivativc with rcs(lf.'Ct 10 /I,(m) lhat is the symmctric \'crsion of
the latter equation. Nole thal p,(O) is taken to be~ function of the other p,urs.

For the second deriv:uivcs, we first have

dZL
daz == (1 - a)«1 - cr)s + al"

For subsequent computations, it is convcnient to define

I-a
T =-- ,.- =---...;."---

a' S«I-a)s+a)"

and note that substitulion of the ML cslÎmatcs yields dR/da - (II/A':. We an then obtain the
reJativeJy simple expressions: .

da~~~(i) - -A[Pr(i) - Pr(O)J(~r·
d'ZL n(i+) 11(0+) ,... ..

dp,{i)'Z - - Pr(i)l - p,(O)1 + A(2sT + 1)' ·[Pr{l) - P..(O»-.

dZL n(O+) '%. • •

dp,(Odp,(j) = - p,(O)z + A(2sT + 1) V [P..(I) - Pr(O»[p,.U) - Pr(O)j.

dPr(~2~c( il 1: -UR + A(2sT + 1) V:[p,(i) - p,(O)J[Pr(i) - Pr(O)],

dP,(~~rU} - -AR + A(2sT+ I)V:[Pr(i) - Pr(O}J(p,U) - Pr(O)].

Lening r denolc the number of rows in lhe table. thcrc: arc altogether 2r - 1 p:aramclers. ilnd ahus
computation of the ..llriilnc:c estimait: for the cr eslimillor involvcS invening il (2r - 2) x (2r - 1)
miltrix.

•

•
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RESPXRA'1'ORY IlEALTB S'ftJDY

QUESTXONNAIRE ID

Interviewer

Name Date LU LU LU
First name day month year

TO ANSWER THE QUESTIONS PLEASE CHOOSE THE APPROPRXATE BOX, IF YOU
ARE UNSURE OF THE ANSeR PLEASE CHOOSE • NO·

Wheeze and tightness in the chest

IF NO, GO TO QUESTION 2, IF 'YES':

1.1 Have you been at a11 breathless when
the wheezing noise was present?

1. Have you had wheezing or whistling in
your chest at any time in the last
12 months?

•• 2.

1.2 Have you had this wheezinq or
whistlinq when you did ~ have
a cold?

Have you woken up with a feeling of
tightness in your chest or difficulty
in breathing at any time in the last,
12 months?

NO 0 YES 0

-.

NO 0 YES 0

NO 0 YES 0

NO 0 YESO

NO 0 YESO

Shortness of breath

3.

4.

5.

Have you had an attack of shortness of NO 0 YES 0
breath that came on during the day when
you were at rest at Any time in the last
12 months?

Have you had an attack of shortness of NO 0 YES 0
breath that came on fo11owing strenuous
activity at Any time in the last 12 months?

Have you been woken by an attack of NO 0 YES 0
shortness of breath at any time in the
last 12 months?

Cough and Phlegm from the chest

6. Have you been woken by an attack of
coughinq at Any time in the last 12 months?

NO o YESo

•



•
7.

8.

Do you usually cough flrst thing in the
morning in wlnter?

00 you usually cough dur1ng the day, or
at night, in the winter?

NO

NO

o

o

YES

YES

o
o

•

IF NO, GO TC QUESTION 9, IF 'YES':

8.1 00 you cough like thls on Most days
for as much as 3 months each year?

9. 00 you usually bring up Any phlegm from
your chest flrst th1ng in the morning
in the winter?

10. 00 you usua11y bring up Any phelgm trom
your chest during the day, or at night,
in the winter?

IF NO, GO Ta QUESTION 11, IF 'YES':

10.1 Do you bring up phleqm like this
on Most days for as much as 3
months each year?

Breathing

Il. Do you ever have trouble with your
breathing?

IF NO, GO TC QUESTION 12, IF 'YES':

Il.1 Do you have this trouble

NO 0 YES 0
NO 0 YES 0

NO 0 YES 0

;

NO 0 YES 0

NO 0 YES 0

TICK ONE
BOX ONLY

A)

B)

C)

continuously, so that your breathing
is never quite right?

repeated1y, but it always gets
completely better?

only rarely?

10

20

3D

12. Are you disabled trom walkinq by a
condition other than heart or lunq disease?

NO 0 YES o
IF 'YES': 12.0 STATE CONDITION

AND "GO '1'0 QUESTION 13-.-------

IF 'NO':

".

12.1 Are you troubled by shortness of
breath when hurryinq on level qround
or walkinq up a slight hill?

".

NO 0 YES 0



• IF NO, GO 'l'O QUESTION 13, IF 'YES':

12.1.1 Do you get short of breath
walk~nq with other people
of your own age on level
ground?

NO 0 YES 0

. IF NO, GO 'l'O QUESTION 13. IF TES :

Asthma

12.1.1.1 Do you have to stop
for breath when
walking at your own
pace on level ground?

NO o YES o

•

13. Have yeu ever had asthma?

IF 'NO' GO TO QUESTION 14, IF 'YES':

13.1 Was this conf~rmed by a doctor?

13.2 How old were you when you had
yeur first attack?

13.3 How old were you when you had your
MOst recent attack of asthma?

NO 0 YES 0

NO 0 YES 0

LLJ
years

LLJ
years

13.4. 1-6 Wh~ch months of the year do
usually have attacks of asthma?

13.4.1 January/February? NO 0 YES 0
13.4.2 March/April? NO 0 YES 0
13.4.3 May/June? NO D YES 0
13.4.4 July/Auqust? NO 0 YES D
13.4.5 September/October? NO 0 YES D
13.4.6 November/December? NO 0 YES 0

13.5 Have you had an attack of asthma NO 0 YES 0in the last 12 months?

IF 'NO', GO 'l'O QUESTION 13.6. IF 'YES':

•
.~.. '

:.,1" .. -:: •



• 13.5.1 How many attacks of asthma have
you had ~n the last 12 months? LU

number

,"

13.6 Are you currently taking Any medications NO 0 YES 0
(including inhalers, aeroso1s or
tab1ets) for asthma?

Other conditions

NO 0 TES 0
NO 0 TES 0

NO D YES 0
-,

LU

•

14. Do you have any nasal allergies
including 'hay fever'?

15. Have you ever had eczema or any
kind of skin allergy?

16. Are you allergie to insect stings?

IF 'NO', GO TC QUESTION 17. IF YES:

16.1 Which insectes)? ••.•••.•..••.••••••••

16.2. 1-3 What kind of reaction do you have?

16.2.1 breathing difficulty, feelinq
faint, nausea or fever?

16.2.2 redness, itching or swelling
at the site of the sting?

16.2.3 other (please specify) ••••••.•.

NO

NO

NO

o
o

o

TES

TES

TES

o

o
o

17. Have you ever had Any difficulty with your
breathing after taking Medications?

IF ' NO', GO TC QUESTION 18, IF YES:

17.1 Which medication(s)? .••.••....••••••.•

NO 0 YES 0

B
Tour parents' smoking

18. Did your father ever smoke
reqularly during your childhood?

NO 0 YES 0
DON'T
DOW

o - ."

•



• 19. Did your mother ever smoke reqularly
during your ehildhood?

IF •NO', GO TO QUESTION 20, IF YES:

19.1 When your mother was'pregnant (in
particular with you), did she

A) stop smoking before pregnancy?

B) eut down or stop smoking during
pregnancy?

C) smoke as usual durinq preqnancy?

D) don't know

DON'T
KNOW

NO 0 YES 0 0

TIeK ONE
BOX ONLY

10

2 0

3D

40

More about yourself

20. When were you born?
day month year

21. What country were you born in? ................ 1

• 22. Are you male or female? Male 0 Female 0
23. How Many brothers do or did you have?

number

IF '00', GO TO QUESTION 24, OTBERWISE:
HUMBER

23.1 How Many older brothers?

23.2 How Many younger brothers?

23.3 How many of your brothers ever had
asthma?

23.4 How Many of your other brothers had ..
eezema, skin or nasal allerqy or
'hay fever'? o. °

24. How Many sisters do or dld you have?
nUJDber

IF •00', GO TO QUESTION 25, OTHERWISE:

•



• 24.1 How Many older s~sters?

24.2 How Many younger sisters?

24.3 How Many of your sisters ever had
asthma?

24.4 How Many of your other sisters had
eczema, skin or nasal allergy or
Ihay fever l ?

NUMBER

25. Did your mother ever NO D YES D DONIT KNOW 0have asthma?

26. C~d your mother ever have NO 0 YES 0 DON'T KNOW 0eczema, skin or nasal
a11ergy or 'hay fever'?

~.

27. Did your father ever have NO 0 YES 0 DON'T KNOW 0asthma?

28. Did your father ever have NO 0 YES 0 DON'T KNOW 0eczema, skin or nasal
a11ergy or 'hay fever'?

29. Cid you regularly share NO 0 YES 0 DON'T KNOW 0your bedroom with Any
older children before the• age of 5 years?

30. Did you go to a school NO YES DON'T KNOW0 0 0or day care with other
children before the age
of 5 years?

31. Did you have a serious NO 0 YES 0 DON'T KNOw 0respiratory infection
before the age of 5 years?

32. When you were a child did you keep
Any of the fol1owing pets?

NO YES
32.1 cats 0 0
32.2 dogs 0 0
32.3 horses 0 0
32.4 birds 0 0

•



NO YE5

•

•

32.5 guinea pigs

32.6 hamsters

32.7 mice

32.8 rats

32.9 rabbits

32.10 gerbi1s

32.11 ferrets

32.12others (please specify) •••.•.••••••.••..•

33. When you are near animaIs (e.g. cats, dogs,
horses), near feathers (including pillows,
quilts or duvets) or in a dusty part of
the house, do you~

33.1 start to cough?

33.2 start to wheeze?

33.3 get a feeling of tightness
in your chest?

33.4 start to feel short of breath?

33.5 get a runny or a stuffy nose
or start to sneeze?

33.6 get itchy or watery eyes?

o
o
o
o
o
o
o
o

NO

o
o
o
o

o
o

o
o
o
o
o
o
o
o

YES

o
o
o
o

o
D

Trees, grass, shrubs, flowers or pollens

34. 1-6 When you are near trees, grass or flowers,
or when there is a lot of pollen about,
do you~

34.1 start to cough?

34.2 start ta wheeze?

34.3 get a feeling of tightness
in your chest?

34.4 start ta feel short of breath?

NO YE5

o 0
o 0
o 0

o 0

•



HO YES

• 34.5 qet a runny or a stuffy nose
or start to sneeze?

34.6 qet itchy or watery eyes?

o

o
D

o
:IF ' NO', GO TC QUEST:ION 35, :IF •US' TC ANY OF THE ABOYE:

34.7 1-4 Which time of year does this happen?

NO YES
34.7.1 Winter

34.7.2 Sprinq

34.7.3 Summer

34.7.4 Autumn

o
o
o
o

o
D
o
o

Smoking

35. Have you ever smoked for as long as
a year ? NO 0 YES 0

•
('YES' means at Ieast 20 packs of
cigarettes or 12 oz. (360 grams) of
tobacco in a 1ifetime, or at least
one cigarette per day or one cigar
a week for one year)

IF 'NO', GO TC QUESTION 36, IF 'YES':

35.1 How old were you when you started smoking?
years

35.2 00 you now smoke (as of ~
month ago)?

IF 'NO', GO TO QUEST:ION 35.3, IF 'YES':

35.2. 1-4 How much do you ~ smoke
on average?

35.2.1 number of cigarettes
per day?

35.2.2 number of cigarellos
per day?

35.2.3 number of cigars
per day?

NO o YES 0

-.



•
35.2.4 pipe tobaceo in

A) ounces/week
or

B) grams/week

35.3 Have you stopped or eut down
smoking?

NO o YES o
IF 'NO', GO TC QUESTION 35.4, IF 'YES':

NO 0 YES 0

35.3.2.1 number of eigarettes/day

35.3.2.2 number of cigarellos/day

35.3.2.3 number of eigars/day

35.3.2.4 pipe tobaeeo in
A) ounees/week

or
B) grams/week

L..L...J
years

HUMBER

L..L...J

oYESoNO

35.3.1 How old were you when you
stopped or eut down smoking?

35.3.2. 1-4 On average of the entire
time you smoked (before you
stopped or eut down),how
much did you smoke?

35.4 Do you or did you inhale the smoke?

36. Have you been reqularly exposed to tobacco
smoke in the last 12 months? ('Regular1y'
means on Most days or nights)

•
IF 'NO', GO TC QUESTION 37, IF 'YES':

36.1 Not countinq yourself, how Many people
in your household smoke regularly?

36.2 Do people regularly smoke in the
room where you work?

N°OYESD

36.3 How Many hours per week are you exposed
to other people's tobaceo smoke?

HOURS

••



•
37. Are you a full-time student?

IF 'YES', GO TO QUESTION 37.7, IF NO:

37.1 At what age did you complete
full-time education?

37.2 Are you currently employed or
self-employed?

NO 0 YES 0

~

years

NO 0 YES 0

IF 'YES', GO TO QUESTION 37.3, IF

37.2.1 Are you currently looking
for a job?

'NO' :

NO 0 YES 0

•

37.3 What is or was your current or most
recent job? (Be as precise as possible)

37.4 Are you

A) a manager working for an employer?

B) a foreman or supervisor workinq for
an employer?

C) working for an employer, but neither
a manager, supervisor or foreman?

0) self-employed?

! 1

TIeK ONE
BOX ONLY

1 0
2 0

3 0
4 0

NO 0 YES 0

37.5 ooes qoing to work ever make
your chest tlght or wheezy?

37.6 Have you ever had ta change or
leave your job because it affected
your breathing?

IF 'NO', GO TC QUESTION 37.7, IF 'YES':

NO o YES o

37.6.1 What was this job? (Be as precise as possible)

...... ., .
37.7 Have you ever worked in a job which

exposed you ta vapours, ga5, dust
or fumes?

NO o YES o

10

•



•
IF 'NO', GO TC QUESTION 38, IF 'YES':

37.7.1 What was this job? (Be as precise as possib1e)

37.7.2 Have you ever experienced a
serious exposure to vapour,
qas or fumes at work that
lead you to need urqent
Medical therapy?

IF 'NO', GO TC QUESTION 38, IF 'YES':

NO o YES o

•

37.7.3 What was this job?
(Mark same 0 if this is the job reported in

question 37.7.1)
Describe this job:

Il

• '~~&~~1F~II:/~t:~'~.."
,-·.:X~I
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38. EMPLOYMENT HISTORY

Job t 1

Name of company _

Type of industry _

Department _

Job tit1e, _

Short job description, _

Year began: 19 Year ended: 19 __

Job , 2

Kame of company _

Type of industry _

Department, _

Job tit1e. _

Short job descript.ion, _

• Year began: 19 __ Year ended: 19 __

Job • 3

Kame of company _

Type of industry _

Department, _

Job tit1e _

Short job description, _

Year began: 19 __ Year ended: 19----
12

.'



•
Job 1 4

Name of company--------------------------
Type of industry _

Department _

Job title _

Short job description _

Job t 6

Name 0 f company--------------------------
Type of industry _

Department. _

Job title----------------------------------
Short job description~ ___

.'
Year began: 19 __ Year ended: 19 __

13
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39. Have you worked at any of the following jobs?

• Please check ( ) which jobs you have done and for how long.

•

LIST OF JOaS YES NO Job , Less than 2-5 5 years
1 year years or more

bakery

food processinq

foundry

sawmilling

mininq

carpentry

leather industry

pharmaceutical industry

detergent production

printinq industry

laboratory work

chemica.l industry

handling laboratory
animaIs

16
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40. Have you ever used the following work procedures?

• Please check
long.

( ) which procedures you have used and for how

•

•

LIST OF JOaS YE5 NO Job 1 Less than 2-5 5 years
1 year years or more

auto body shop

spray painting

sprayinq of insulating
material

fl.our m.i11.inq

weldinq

soldering -

sandpapering and
varnishinq of wooden
floors

electrop1atinq

handlinq and shippinq

17



• 41. OCCUPATIONAL EXPOSURES

In the next pages there are lists of agents or exposures that you
May have encountered in your work. Please indicate YES or NO if
you have been exposed to Any of these agents or exposures, and,
if 50, of what intensity you think the exposure was: lov, medium
or high intensity. Also you are asked to specify whether these
exposures occurred occasionnally or reqularly (please circle).

Example: A worker is currently employed in construction and has
occasional low exposure to asbestos. In the employment history
this current job was his(her) job t 1. Previous work in a ship
yard (which was his{her) job t 2) regularly exposed him to high
levels of asbestose

Exposures Exposed. Job , Frequency Intensity

Asbestos N CV 1 ~ reg ~1 M H

G) ---------
[r!V ®N ~ Occ L M

---------
N Y Occ reg L M H

•
Legend:

N = no
y = yes

Occ = occasionnally
Reg = reqularly

L = low
M = medium
H = high

18
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•

A. HAVE Y~U EVER BEEK EXPOSED Ta FUMES AT WOIUt?

Please check this list of exposures. If you have been exposed
please circle TES and complete the relevant section: if not
exposed, please circle NO and proceed to the next list •

Exposures Exposed Job t Frequency Intensity

Paint, N Y Occ reg L M H
varnish, ---------thinners N Y Occ reg L M H

---------
N Y Occ reg L M H

Hardeners N Y Ccc reg L M H

---------
N Y Ccc reg L M H

---------
N Y Ccc reg L M H

Glues N Y Ccc reg L M H
---------

N Y Ccc reg L M H
---------

N Y Occ reg L M H

Resins, epoxy N Y Occ reg L M H
accelerators ---------

N Y Occ reg L M H

---------
N Y Occ reg L M H

Benzene, N Y Occ reg L M H
toluene, ---------xylene, N Y Occ reg L M H
degreasers, ---------
turpentine N Y Occ reg L M H

Plastic, N Y Occ reg L M H
polyurethane, ---------
polystYrene N Y Occ reg L M H

---------
N Y Occ reg L M H

Tar, rubber, N Y Occ reg L M H
gazoline, ---------
petrochemical N Y Occ reg L M H
products ---------

N Y Occ reg L M H

Other( specify N Y Occ reg L M H
if known)

•

Leqend N = no
y - yes

Occ - occasionnally
Reg - reqularly

. ,

L • low
M - medium
H - high

. _.; -,-'C"--•-. ... -• .,.-

.. ;~ :~~{~~ti /

19
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•

B. HAVE YOU EVER BEEN EXPOSED Ta CBEMlCALS AT WOU .,

Please check this list of exposures. If you have been exposed
please circle YES and complete the relevant section; if not
exposed, please circle NO and proceed to the next list •

Exposures Exposed Job , Frequenc:y Intensity

Acids N Y Occ reg L M H
---------

N Y Occ reg L M H
---------

N Y Occ reg L M H

Alkal.i N Y Occ reg L M H
(caustics) ---------

N Y Occ reg L M H

---------
N Y Occ reg L M H

Ammonia N Y Occ reg L M H

---------
N Y Occ reg L M H

---------
N Y Occ reg L M H

Pharmaceuti- N Y Occ reg L M H
cal.s (manu- ---------
factured N Y Occ reg L M H
drugs ---------

N Y Occ reg L M H

Formaldehyde N Y Occ reg L M H
---------

N Y Occ reg L M H

---------
N Y Occ reg L M H

Dyes N Y Occ reg L M H

---------
N Y Occ reg L M H

---------
N Y Occ reg L M H

Insecticides N Y Occ reg L M H

---------
N Y Occ reg L M H

---------
N Y Occ reg L M H

"..

Legencl N = no
y = yes

Occ - occasionnally
Reg - reqularly

L - low
M = medium
H = high

.'

..

••
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C. HAVE Y~U EVER BEEN EXPOSED TC ORGANIC DUSTS AT WOU?

Please check this list of exposures. If yeu have been exposed
please circle YES and complete the relevant section; if Dot
exposed, please circle NO and proeeed to the next liste

Exposures Expesed Job • Frequency Xntensity

Grain or N Y Occ reg L M H
flour ---------

N Y Oec reg L M H

---------
N Y Occ reg L M H

Wood dust: N Y Ccc reg L M H
specify types ---------· ............ N Y Occ reg L M H·............ ---------·............ N Y Occ reg L M H

Fur dust N Y Occ reg L M H

---------
N Y Ccc reg L M H

---------
N Y Ccc reg L M H

Coffee dust N Y Ccc reg L M H

---------
N Y Oee reg L M H

---------
N Y Ccc reg L M H

Animal food N Y Ccc reg L M H

---------
N Y Ccc reg L M H

---------
N Y Ccc reg L M H

Legend: N = no
N = no

Ccc = occasionnally
Reg = regularly

L = low
M = medium
H = high
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D. BAVE Y~U EVER BEEN EXPOSE» Ta XNORGANXC DUSTS AT WOU?

Please check this list of exposures. If you have been exposed
please circle YE5 and complete the relevant section; if not
exposed,please circle NO and proceed to the next list •

Exposures Exposed Job • Frequency Intensity

Asbestos N Y Ccc reg L M H
---------

N Y Ccc reg L M H
---------

N Y Ccc reg L M H

Fiberglass N Y Ccc reg L M H
---------

N Y Ccc reg L M H
---------

N Y Ccc reg L M H

Siliea N Y Ccc reg L M H
(e.g. sand, ---------
brick, sand- N Y Ccc reg L M H
blasting) ---------

N Y Ccc reg L M H

Construction N Y Ccc reg L M H
site dust ---------
(e.g. cement, N Y Ccc reg L M H
concrete, ---------
plaster) N Y Ccc reg L M H

Coal dust N Y Ccc reg L M H
---------

N Y Ccc reg L M H

---------
N Y Ccc reg L M H

Cther dust N Y Ccc reg L M H
Specify: ---------·............ N Y Ccc reg L M H·............ ---------·............ N Y Ccc reg L M H

Legend: N = no
y = yes

Ccc - occasionnally
Reg - regularly

L = low
M = medium
H = high

22
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E. HAVE YOU EVER BEEN EXPOSED TC FUMES OR DUST FROM METALS OR
METAL COMPOUNDS (SALTS) AT WOU?

P1ease check th~s 1~st of exposures. If you have been exposed
p1ease circ1e YES and comp1ete the relevant sect~on; ~f not
exposed, please c~rcle NO and proceed to the next l~st •

Exposures Exposed Job • Frequency Zntens~ty

Aluminum N Y Occ req L M H

---------
N Y acc reg L M H

---------
N Y acc reg L M H

Platinum N Y acc reg L M H

---------
N Y acc reg L M H

---------
N Y Occ reg L M H

Nickel N Y acc reg L M H

---------
N Y acc reg L M H

---------
N Y acc reg L M H

Chromium N y Occ reg L M H

---------
N Y Occ reg L M H

---------
N Y acc reg L M H

Cobalt N Y Occ reg L M H

---------
N Y acc reg L M H

---------
N Y Occ reg L M H

Cadmi.um N y Occ reg L M H

---------
N Y acc reg L M H

---------
N Y Occ reg L M H

Iron N Y Occ reg L M H

---------
N Y Occ reg L M H

---------
N Y Occ reg L M H

Legend: N • no
y = yes

Occ - occas~onnAlly

Reg K reqularly
L - low
M & medium
H = high

•
23



F. MXSCELLEANEOUS

Please check this list of exposures. If you have been exposed
please circle YES and complete the relevant section; if not
exposed, please circle NO •

Exposures Exposed Job , Frequency Xntensity

Smoke from N Y ace reg L M H
combustion: ---------
e.g. diesel N Y ace reg L M H
engine, fire- ---------
fighters, N Y ace reg L M H
incinerators

Cigarette N Y ace reg L M H
smoke in work ---------
place N Y ace reg L M H
(passive ---------
smok.ing) N Y acc reg L M H

Excess cold N Y acc reg L M H

---------
N Y ace reg L M H

---------
N Y acc reg L M H

Exeess heat N Y ace reg L M H

---------
N Y ace reg L M H

---------
N Y ace reg L M H

•

• Legend: N = no
y =·yes

ace = oecasionnally
Reg = regularly

L = low
M medium
H = high

•
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29-sep-93 Group .~ exposures: vapours Paqe 1

aIl exposed jobs listed

Standardized job title Original job titie giveD by subject

[E5ode ] [Job_nell) [Job titie] [ID] VAPO lfAID GLUE RESI PLAS rus BElZ
!l !2 !J !4 1:.5 A6 AS

------ --- -----------
1 aide-liaqonnier aide-Ilaqonnier 507082001
2 ajust_BeCan ajusteur teeanique 507171001 11 21 22
3 archeoloque arcbeoloqie 112062001 22 12 22 12 12 12
4 ass/recb I1fRS assistante de recbercbe 311112000 21 11 11 11
5 assellbl 5attr asselbleur 309192001 11 11
6 âsseùCbross asselbleuse 308152000 21 21 21 11
7 asseabl-elect 514031000 21 12 11
8 asseabClunet asse.bleur 114OUOOO 22 li 12 12 21
9 assellbl-œtal 104181001 11 11 11 li 11

10 asseùCserr 510212000 il 11 11 11 11
11 assellbl-skido assellbleur 313041001 21 21 21 11 11 11 11
12 bardeau- asphalte 104111001 12 22
13 bartender bartender 511152000

• 14 cables teleph 504261000 il 21 11
15 cariste alillt cariste 513227001 21 11 21
16 cariste-brass operateur chariot elevateur 313011001 21 11 21
17 cbauffeür 304211001 21 21 21
18 chauffeur calionneur livreur 515221001 21 21 21
19 chauffeur chauffeur 304211001 21 21 21
20 cbauffeur chauffeur 506082001 21 21 21
21 chauffeur chauffeur 307202001 21 21 21
22 cbauffeur chauffeur 50607100121 21 21
23 chauffeur chauffeur 304211001 21 21 21
24 chauffeur chauffeur 513227001 21 21 21
25 chauffeur chauffeur 501192001 21 21 21
26 chauffeur cbauffeur (statiOMYeJlt) 506131001 22 21 21
li chauffeur chauffeur d'autobus 506071001 21 21 21
28 chauffeur chauffeur d'autobus 507191001 21 21 21
29 chauffeur cbauffeur d'autobus 504252001 21 21 21
30 chauffeur cbauffeur de caaion ll2091001 21 21 21
31 chauffeur chauffeur de camon 507041001 21 21 21
31 chauffeur chauffeur de caaion 507041001 2l 2l 21
32 chauffeur cbauffeur de camon 514031001 21 21 21
33 chauffeur cbauffeur de calion 514031001 21 21 21
34 chauffeur cbauffeur de camon 514031001 21 21 21
35 chauffeur chauffeur de caaiOD 5140310012l 21 21
36 chauffeur cbauffeur de cauon 310011001 21 21 21
37 chauffeur chauffeur de cuion et aecanicien 112091001 22 21 21
38 chauffeur chauffeur de taIi 312101001 21 21 21
39 chauffeur chauffeur journalier 104111001 21 21 21
40 chauffeur cbauffeure 507041000 21 21 21
41 chauffeur livreur 306122001 2l 2l 21
42 chauffeur livreur 504261001 21 21 21
43 chauffeur livreur 504252001 21 2l 21
44 chauffeur livreur 504261001 21 21 21
45 chauffeur livreur 513101001 22 21 21

• 46 chauffeur livreur 513101001 22 21 21
47 chauffeur livreur 513101001 22 21 21
48 chauffeur livreur 504261001 12
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29-5ep-93 Group Aexposures: vapours Page 2
aU exposed jobs listed

Standardized job title original job title given by SlIbject

iE_code] [Job_nell] [Job tiUe] [ID] V!PO If!RD GLUE RESIf PUS T}.RS BElZ
Al !2 !3 !4 AS !6 AB-- ------------ ---_.._--

49 chauffeur transport callÏonneur 306071001 21 21 21
50 ciaenteuse cilenteuse 5131nOOO 22 11 21 11 11 11 12
51 ciIIenteuse ecbantilloMeuse 313182000 22 22
52 coiffeuse aide 311102000 21 11 11
53 coiffeuse aide-coiffeuse 313091000 21 li li
54 coiffeuse assistante coiffeuse 313032000 21 11 11
55 coiffeuse assistante-coiffeuse 504252000 21 li 11
56 coiffeuse assistante-coiffeuse 504252000 21 11 11
57 coiffeuse coiffeuse 107212000 21 11 11
58 coiffeuse coiffeuse 107n2000 21 11 11
59 coiffeuse coiffeuse 107212000 21 11 11
60 coiffeuse coiffeuse 107212000 21 11 11
61 coiffeuse coiffeuse 504252000 21 11 11
62 coiffeuse coiffeuse 107212000 21 11 11

e 63 coiffeuse coiffeuse 508202000 21 11 11
64 coiffeuse coiffeuse 313212000 21 11 il
65 coiffeuse coiffeuse 313212000 21 11 11
66 coiffeuse coiffeuse 313212000 21 11 il
67 coiffeuse coiffeuse 313212000 21 11 11
68 COIIII~S_laq ca.is 106072000
69 conclerge concierge 309232001 21 21 11 11
70 concierge concierge 309232000 21 21 11 11
71 concierge entreteneur de batillent 314121001 21 21 11 11
72 contre let contr~laitre 514101001 22 22 22 12 12
73 coordonn coordonnatrice 511091000 21 21
74 coupeur_ar~ coupeur al'arc 314251001
75 coupeur CUIr coupeur 509121001 21 11 21 11 11 11 12
76 couturiër couturier 115172000
77 couturiere couturiere 509192000
78 couturiere couturiere 510112000
79 couturiere CQUturiere 110132001
80 couturiere couturiere 109211000
80 couturiere couturiere 109211000
81 couturiere couturiere 109111000
82 couturiere couturiere 109111000
83 couturiere couturiere 514011000
84 couturiere couturiere 314291000
85 couturiere couturiere 501021000
86 couturiere couturiere 314291000
87 couturiere couturieR llS162000
88 couturiere couturiere 509192000
89 couturiere couturiere 509121000
90 couturiere couturiere 510111000
91 couturiere couturieR 509172000
92 couturiere operatrice de .cIline a coudre 508161000
93 couturiere operatrice de lac:bine a coudre 508161000
94 couturiere operatrice de lacbine a coudre 313091000

• 95 couturiere operatrice de lachine a coudre 114052000 .
96 couturiere opentrice de lachine a coudre 501102000
97 crustaces 104031000



•
29-Sep-93 Croup J.. exposures: vapours Paqe 3

ail exposed jobs listed

Standardized job ti tle Original job title given by subject

[E_code} [Job_ne..} [Job titlel [IDI VAPO JI!ID GWE RESI PUS TAIS BEIrZ
Al Al !3 U AS !6 A8---..-_------

97 crustaces 104031001 21
98 cuisinier 3UlO2000 21
99 cuisinier 112062000 21

100 cuisinier 104121000 21
101 cuisinier aide feainin 306091000 21
102 cuisinier cuisinier 509192001 21
103 cuisinier cuisinier 509172001 21
104 cuisinier cuisinier 509192001 21
105 cuisinier cuisinier 514101000 21
106 cuisinier cuisinier 110112000 21
107 cuisinier cuisinier 110112000 21
108 cuisinier cuisinier 110112000 21
109 cuisinier cuisinier 514101000 21
110 cuisinier cuisinier 510212001 21

• III cuisinier cuisinier 110232000 21
112 cuisinier cuisinier 110132001 21
113 cuisinier cuisinier 509172001 21
114 cuisinier cuisinier 314071001 21
115 cuisinier cuisinier 514011000 21
116 cuisinier cu!s~~er / plonqeur 509192001 21
117 cuisinier CUlslruere 314071000 21
118 cuisinier cuisiniere 514031000 21
119 cuisiniere aide cuisiniere 112062000 21
120 cuisiniere aide-alilentaire 313091000 21
121 cuisiniere aide-cuisiDier 311102001 21
122 cuisiniere serveuse aide-<:Uisiniere 314221000 21
123 deboss/peintre 107212001 22 22 22 21 22 12
124 deboss/peintre qerant 313061001 22 22 22 21 22 12
125 dentiste assistante dentaire 512211000 21 21
126 direct)apr directrice de finition 306091000 22 21 11 11
127 ebeniste ebeniste 306232001 22 12 22 22 12 12
128 electricien apprentis electricien 106152001 21 22 12 12
129 electricien electricien 115172001 21 22 12 12
130 electricien electricien 108061001 21 22 12 12
131 electricien electro IlE!CaDicien 513101001 21 22 12 12
132 electroplast electroplast 308172001
133 ellbaUeur l!IIballeur 310051000 22
134 eaballeur eJPaquetteuse de eqq roUs 313112000 22
135 enseiqnant enseignant 314121001 22 12 22 22 12 12
136 entre-lenaq entretien leDaqer 115101001 21 11 21
137 entre-aenaq entretien .nager 112071000 21 11 21
138 entre-aenaq entretien .enaqer quart cie travail du soir 513202000 21 11 21
139 entre-lleDaq prepose al'entretien 312211001 21 li 2l
140 entre-lenaq prepose a l'entretien 1eDaq!r 115101001 21 11 21
141 entre-aenaq prepose al'entretien 1eJlaC)er 313091001 21 11 2l
142 entre-lenaq prepose a l'entretien leIliCJer 514172001 21 li 21
143 entre-aenag trieuse et entretien EJaqer 314121000 21 li 21

• 144 entre_enag entretien leDaqer 511192000 21 il 21
145 entre_aenaq entretien EDaqer 110132001 21 li 21
146 entre_enaq entretien lI!IIaqer 109121001 21 il 21



•
29-5ep-93 Group }. exposures: vapours Paqe 4

aU exposed jobs listed

Standardized job title Original job title given by subject

[E_codej [Job_n~l [Job title} [ID] V!PO lIARD GWE RESK PLAS fARS BElfZ
Al Al B !4 AS A6 A8------ - --------

147 entre_œnaq entretien aenaqer 109121000 21 li 21
148 entre lenaq entretien aenaqer 513101000 21 11 21
149 entre':œnaq entretien aenaqer 313231000 21 li 21
150 entre_llenaq entretien leJlaqer 508102000 21 li 21
151 entre Denag oU\Tier d'entretien qeneral 314071001 21 li 21
152 entrepr_const 109211001 22 22 21 22 21 22 12
153 entrepr_const 113062001
154 entrepr const 511152001 21 li 21 li 21 21 li
155 entrepr-const 513111001 22 22 21 22 21 22 12
156 esthetiëienne 304211000 li li 11 li
157 estheticienne estbeticienne 511132000 11 li 11 11
158 estheticienne estbeticienne 511132000 11 11 11 11
159 estbeticienne estbeticienne 511132000 11 li 11 li
160 estheticienne estbeticienne 511132000 li li 11 11

• 161 estheticienne estbeticieJlDe 511132000 11 11 11 11
162 estheticienne proprietaire estbeticienne 51li32000 11 11 11 11
163 eUquetteuse etiquetteuse 310222000 21
164 graveur 309232001 21 11 11
165 ~lIpr~Deur 313041000 21 21 11 11
166 llprIeur apprenti-pressier 312042001 22 11 12 12
167 içriœur illPriBeUr 511152001 22 11 12 12
168 ~lpr~leur içrilleur 109191000 22 21 21 21 12
169 lçnaeur relieur 105202001 21 21 11 11
170 infirliere 112022001
171 infiraiere aide-infiniere 307071000
172 infimiere infiraiere 312012000
173 infinliere infiniere 107011000
174 infimiere infiraiere 3U082ooo
175 infiflliere infiniere 312082000
176 infimiere infiniere 312012000
177 infiraiere intimere 307192000
178 infiraiere infiniere 512112000
179 infirtliere infimere 314021000
180 infimiere inf.iI'lliere 314021000
181 infiflliere infiniere 312151000
182 infimiere infimere 312151000
183 infiflliere intiniere 312151000
184 infiraiere infiniere 312102000
185 infinùere infiniere auxiliaire 307041000
186 infiraiere infiraiere auxiliaire 307041000
187 infiraiere infiniere auxiliaire 307041000
188 infiraiere infiraiere auxiliaire 114011000
189 infinlÎere infiniere auxiliaire 107022000
190 infimiere infiraiere auxiliaire 309222000
191 infimere infimere auxiliaire 505071000
192 infimiere iDfiraiere auxiliaire 505071000
193 infimere intiniere autilliare 307041000

•• 194 infiraiere infilaiere en .edecine et cbirurqie 312151000
195 infintiere infimere eD ailieu scolaire 312151000
196 infimiere infimere etudiante 5l2ll2000



•
29-Sep-93 Group A exposures: vapours Page 5

aU exposed jobs listed

standardized job title Original job title given by subject

[E_code} [Job_DellI [Job titleI [IDI VAPO II!RD GLUE RES/( PLAS TARS BElIZ
Al 1:2 !3 !4 AS A6 AS

----- ---~----

197 ïngenieur ingenieur 507151001 11
193 inspect aliat cadre inspecteur des viandes 504211001
199 i nspect-œta! inspecteur contre-œitre 514101001 21 li 21 11 21 11 11
200 inspect-letal inspecteur controle de qualite 509152001 21 21 21 21 21 11
201 inspect-ylast/aet inspecteur controle de qualite 514101001 21 11 21 11 21 11 11
202 instruct arts instructeur de etiers 114151000 22 22 22 12
203 journl aèro 510212001 21 21 21 21 21 11
204 journl-aqric cueilleur 514241000
20S )ournl-agric travailleur agricole 112062001
206 journCalillt journalier 104031001 21
206 journl-aliat journalier 104031000 21
207 journCalïlt journal!er 114122001 21
20S )ournl-aliat JOurnallere 504211000 21
209 journl-alilt journaliere 313051000 21

• 210 journl-ali lit o~ge qenera! 113101000 21
211 journCalilt ouvrIer 507221001 21
212 journl-autoD journalier 3130Uool 11 li 11 21
213 journCbrass journalier conducteur de chariot elevateur 113062001 21 21
214 jouml)uand 113101000 21
215 journl buand journaliere 106152000 21
216 journl-buand ouvrier 507221001 21
2L7 journ(cartn journalier 11405200L il 21 11
218 JOurnl cbaus 514031000 22 22 22 11 12 12
219 journ(chaus 109211001 22 22 22 11 12 12
220 journl chaus journaliere 114052000 22 22 22 11 12 12
221 journ(const 305012001 21 11 21 11 21 21 11
222 )Ournl const journalier 30607100121 11 21 11 21 21 11
223 journCconst journalier 511091001 21 11 21 11 21 21 11
224 journl-const ouvrier llOll2000 21 11 21 11 21 21 11
225 journrconst ouvrier specialise en excavation 313041001
226 journl-disqu prepose 505061001 22 22
227 journ(disqu prepose 50S061001 22 22
228 )Ournl_encre llS162001 11 21
229 journl entre journalier 307192001 22 12 22 12 21 22
230 journl-entrp 309232001
231 journCfourn journalier 113062001 22 12 22 12 21 22
232 journl-lletai 307121000 11 11 11 11 11

233 journrletal 514172001 il il 11 11 11

234 :journ(lIetal journalier 114122001 22 12
235 JOurnl letal journaliere 314071000 11 11 11 11 11
236 journl-lletai llanoeuvre 505061001 11 11 11 11 li
237 journl-leubl journalier 501192001 21 11 21 21 11 11
238 journi-lleubi ouvrier qeneral 115101001 21 11 21 21 11 11
239 journrnetto 112071001 22 22

240 journl-netto 506131000 22 22

241 journ(papir 510212001 21
242 ]OUrn1..Jba11l 514031000

• 243 journl.Jlhana joumalier 307121000
244 journl.J>lacq ouvrier 314121001 22 12

245 journl.J>last 514172001 21 11 21
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29-sep-93 GrOUp Aexposures: vapours Page 6
aIl exposed jobs listed

Standardized job titie Original job title given by subject

fE_code] [Job_new] [Job title} [ml VAPO IJ.W) GLUE RESH PIJ.5 TUS BElfZ
Al !2 !3 A4 AS A6 AI----_._--

246 journlJlOape journllier 314071001 11 11 11 11 11
247 'journl_tabac journalier 313041001
2-18 J0urnl textl 514031000
249 journl-textl 511261000
250 journl-textl 114181001
251 journrtextl qeneral 508232000
252 journl-textl ouvrier 309212000
253 journ(textl ouvrier a tout faire 513031000
254 Journl textl separateur 109131000
255 journl-teItl travailleuse generale 514211000
256 journl-tr. pub journalier 113091001 11
257 journ(tr.pub journalier 314251001 11 22
258 JOllrnl tr. pub JOurnalier 5070nOOl 11
259 journCtr .pub journalier 511132001 11

• 260 journl-vene ouvrier travail a la chaine 314261001 11
261 journl-vitrx journalier 114052001 21 11 11
262 IIachinfste IIachiniste 314291001 il 21 22
263 lachiniste lachiniste 314291001 11 21 22
264 œcbiniste lIac!Jiniste 510192001 11 21 22
265 aachiniste lachiniste 314291001 11 21 22
266 œcan aeron aecanicien 108061001 2l 21 21 21 21 11
267 lleCa(aspir leCanicien 513101001 22 21 21 11 12
268 IleCan auto 110202001 22 11 21 22 12
269 lleCan- autOI ecanicien 512151001 22 11 21 22 12
270 lleCan-autOI IeCanicien autaobile 5Ot252001 22 11 21 22 12
271 aecan-autol JeCanicien d'auto 101061001 22 11 21 22 12
272 œca(bicy 312211001 22 12 21 21 21 22 12
273 lleCan char~lev 304102001 21 21 11
274 mecan-chauf IleCanicien 106011001 22 21
275 aecan=equip 501192001 22
276 IleCan_equip IeCaDicien chariot elevateur 304102001 21 21 11
277 leCan_equ~p teeanicien d'entretien 506131001 22 11 22
278 œcan_equlp reparateur appareils GestebJer 510192001 22 22 12
279 leCan fixes 507041001 22 12 22 12 21 22
280 œcan-fixes IleCanicien 314251001 22 12 22 12 21 22
281 lecan-.etai lecanicien 304102001 11 11 11 11 11
282 Decan.)lagu IleCanicien plaqueur 301172001 22 12
283 ledecm 112022001
284 Dedecin lledecin 112022000
285 ledecin Il!decin 112022001
286 Dedecin BedeciD 112022000
287 lledecin Il!decin 112022000
288 Dedecin Dedecin 112022000
289 lledecin lledecin 315261000
290 Dede<:in lledecin 315261000
291 lledecin Iledecin 315061000
292 Dedecin Edecin 112022000

• 293 ledecin ledecin 315261001
294 lIedecin Edecin 112022001
295 ledecin ledecin 112022001
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29-sep-93 Group Jo. expo5ures: vapours Page 7

aIl exposed jobs listed

Standardized job titie Original job title given by subject

[E_code] [Job_neli] [Job titlel [ml VAPO II!RD GIDE RESI PLAS TARS BElZ
Al A2 il !4 AS A6 AS------ -- --- -------

296 Dedecin Bedecin 315261001
297 ledecin ledecin 112022001
298 Dedecin Dedecin 112022001
299 ledecin Jedecin 112022001
300 Dedecin Jedecin 315261001
301 ledecin lledecin 112022001
302 Dedecin l!edecin a telpS partiel 315261001
303 lledecin lledecin generaliste 315261000
304 Dedecin pediatre 315061000
305 Bedecin pediatre 315061001
306 Dedecin pediatre 315061000
307 Ile<fecin pediatre 315061001
308 Dedecin resident 315061001
308 .edecin resident 315061001

• 309 Dedecin resident 315061001
310 ledecin resident 315061001
311 IIenuisier const aide-EDuisier 511091001 22 22 21 12
312 aenuisier-constr lenuisier 31412100122 22 21 12
313 IIenuisier-lleubi 508192001 22 12 22 22 12 12
314 llenuisier-lleubi fabricant de cadre 109231001 22 12 22 22 12
315 menuisier- meubl sableur et confection 109121001 22 12 22 22 12 12
316 lenuisie(verre 114052001 12 12 21
317 llOuleur 513111001 22 12 22 11 12 12
318 lOuleur lOuleur 31304100122 12 22 11 12 12
319 operat alilt operateur de aachine 514011000 21
320 operat-ali.t operateur de lachine 110061000 21
321 operatnrass operateur 507221001 21
322 operat-chiaq operateur et ajusteur de liqne 313091001
323 operat-cuir operateur 309041000 21 11 21 11 11 11 12
324 opera(cuir operateur 513111001 22 22 22 11 12
325 operat_fondr operateur 313041001 22 12 22 11 12 12
326 operat fouer operateur 501202000 21 11 21 11 11 11 12
327 operat:iIpri1 operatrice de caaera electronique 306091000 21 11 11 11
328 operat lacb operatrice de nebine 311102000 21 21 21 11
329 operat':lIetal operateur .513WOOl21 21 21 11 11 22 11
330 operat IetaI operateur 507ll100111 il 11 11 11
331 operat:.eubles operatrice de aacbine 501192000 21 il 21 21 il 11
332 operat_leubles operatrice de Echine 501192000 21 il 21 21 il 11
333 operatJllast operateur de aacJIine 309192001 21 il 21 il 21 11 11
334 operatJlOIpe operateur de poapes 507041001
335 operat_soul operatrice de aacJIine 313172000 22 22 22 11 12 12
336 operat_tabac operatrice 313191000 11 11
337 operat_text fileuse W132000 11
338 operat_textl operateur 309041000 11
339 operat_textl operateur 501202000 11
340 operat textl operateur 309041000 11
341 operat)extl operateur 313091001 11

• 342 operat_textl operateur 310051000 11
343 operat_textl operateur 309041000 11
344 operat_texti operateur de tachine 509152000 il
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a11 expose<! jobs listed

Standardized job title oriqinal job title qiven by subject

[E_code] [Job_DewI [Job titleJ [ml VAro BARD GIDE RFSI PL!S TARS BElZ
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345 operat_textl operateur de aachine 309192000 11
346 operat textl operateur de lachine 508092001 11
347 operat)extl operateur de aacbine 110232000 11
348 operat_textl operateur de uchine 510111000 11
349 operat teltl operateur de aacbiJle 510111000 11
350 opera(textl operateur de uchine 110071001 11
351 operat_texU operateur de aachine 510111001 11
352 operat textl operateur de .acbine 509121000 11
353 operat)exU operatrice 514241000 11
354 operat_textl operatrice 514241000 11
355 operat_texU operatrice 108021000 11
356 operat_textl operatrice 101021000 11
357 operat_textl operatrice de aacbine 108061000 11
358 operat_textl operatrice de uebines 306122000 11

• 359 operat texU tisseusse 314291000
360 patissler patissier 509121001
361 patissier patissier 509121001
362 patissier patissiere 313032000
363 peintre artiste peintre 511511000 22 22 11 12
364 peintre peintre 509172001 22 22 2l 22 2l 22 12
365 peintre peintre 114122001 22 22 21 22 12
366 peintre peintre 504221001 22 22 21 22 2l 22 12
367 plieuse buand plieuse de vetelent 313182000 11 11
368 ploabier plolbier 11412200122 22 12 22
369 plongeur operateur de lave-vaisselle 313041001 11
370 polycopiste polycopiste 313031001 22
371 prepose_autol 510212001 21 21 2l
372 prepose_autol prepose au pieces et colptoir 513101001 11 11 11 n
373 prepose_statn prepose au statiODneleDt 515221001 21 21 21
374 prepose_textl preposee aux collandes 513022000 11 11
375 presseur_textl 511261001 11 11
376 presseur_textl presseur 109211001 11 11
377 presseur_textl presseur 109211001 11 li
378 presseur textl presseur 109131001 11 11
379 presseur_texU presseur 109131001 11 11
380 presseur textl presseur 109131001 Il Il
381 presseur_textl presseur 109131001 11 11
382 presseur_textl presseur 511261001 Il 11
383 presseur texu presseur 511261001 11 11
384 presseur')extl presseur 511261001 11 11
385 presseur teIU presseuse 501161000 11 11
386 secretaire . secretaire de direction 5W52000 21
387 secretaire secretaire et teneur de livre 509051000 21
388 soudeur 510212001 11 11 11 11 11
389 soudeur 510212001 11 11 11 11 11
390 soudeur aide-soudear 114052001
391 soudeur asselblaqe d'equipelent forestier 511132001 11 11 11 11 li

• 392 soudeur soudeur 5W3200111 11 11 11 11
393 soudeur soudeur 5W3200111 11 11 11 11
394 soudeur soudeur 30607100111 11 11 11 11
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395 soudeur soudeur 511132001 11 11 11 11 11 11 11
396 soudeur soudeur 510212001 11 11 11 11 11
397 soudeur soudeur 510212001 li 11 11 il il
398 soutireur brass soutireur 313081001
399 spinner œtal tourne~ de .etaI "spinneur" 506082001 11 11 11 11
400 super(textl supervtseur 309212000 21
401 technic aq:»..nt technique 314192000 21
402 technic aviseur tecJmique Bi-energie 512191001 2l
403 technic elect technicien en electro-ceratique 307071001 11
404 technic)quip technicien 306241001 22
405 tecbnic equip technicien 306241001 22
406 technic- equip technicien 306241001 22
407 tecbnic.:equip technicien 306241001 22
408 technic_gen.civ technicien de laboratoire 50727100112 12

• 409 tech labo aide laboratoire 106032000 li
410 techiiic lent! technicien liU51000 11 12
411 tecbnic'=phan teduùcienne en laboratoire 513101000
412 technic"photo technicien 507281001 11
413 technic"photo technicien 507281001 11
414 technic"photo technicien 507211001 12
415 technic"pboto tecbnicienDe en illpression 507281000 il
416 technic"photo technicienne en ilpression 507211000 11
417 tisseur_textl tisseur 314261001
418 valet valet 3œ021001 11
419 vendeuse textl vendeuse 504221000
420 vendeus(textl vendeuse 507221000

•
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[E}:cdej [Jcb)le'ij [Jcb titIe] [ml ACIDaAS:Al!lJPœrDTESIEPllARCBCIIE!
81 82 8] 84 85 86 87 lx Bl-rae--------1 aide-va~er aide-vaqom:ier 5D7082l101 21

2 ar.s:_EC2lI arJSteur leCaJliCfJ! 507171001 li Il Jadtiae oil mtitives
] ard:eo!ogoJe ardIeologie 112062001
< ass/recb œs assistme de redlerdIe ]1ll12O:IO il 11 il il 11
5 asseIbl filttr asseIbleur 31191921lO1 il 11 liE Cast
6 asssbn:ross assSliease ]08152000
7 !SSSl-elect 514031CGO il 22 cyan.salts(l/l) ,2nC1(2/2)
8 assemflllJlet asseJtJlear 114011000 11 plastic Idditives
9 assSl-Etal 104111001 il il il 11 11 se! 1Jn.~:ll!tal proCucts

10 asseIbl-set! 51lf2l2CGO il 11 11 il il se! lJll.~:ll!tal ptOèlI:ts•• 11 !SSedl(stido assemlear 31JG41001 11 11 11 11 11 se! UI1.~:1ebl~12 bardeau-~te 104181001
13 barteDè!r ba.'1:8Ide! 511152000 11 11 D~
H ables teleœ 504261* 21
15 cariste atm cariste 5132270111 11 21
16 o ....iste-brass operatellr dIa..'"Ïot elmtellr 313C81CCI 21
17 cIIalIffeiir 304211001 21
18 dlauff~ caaiameur Umar 515mOOI 21 21
19 cIIalIffeue dlaaffeur JlM211101 li
20 dlauffeur dlauffeur 506012001 li
21 cIlaIffeur dlauffear 3072021101 21
22 c!lauffeur c:!Iauffeur 506OnoOI li
23 cbautfeue cIlauffear J04211001 21
2< dIallffecr chiUffeur 513227OQ1 21
25 cAautfeur cIlaaffeur 508192001 21
26 chauffeur chauffeur (stati~t) 5061ll001 li
27 cbaaffeur cIlauffear d'lItobIs 506011001 21
28 dlauffecr dlauff!lll' d'Illtot:l:s 5Oml00l li
29 cIIalIffeur dlatIffear d'aatoi:lIs SlM252001 21
30 chauffeur dlauffear de cui.oa 112091001 21
11 cbauffear cllaaffear de coWIID 507lMlOOi 21
31 c:i:a'.:ffeur chauffeur de CDÏCIl 507lMlooi li
12 cbauffear cllauffear de Cllion 514031001 21
]] chauffe'Jr chiUffeur de CDÏOll 514031001 Z1
34 cbautfeur cIliuffear de calion 514031001 21
]5 c:!Iauffeue cbIllffeur de CDÎca 514031001 li
36 cbauffeur ciftffear de Cllion 310011001 21
37 c!lauffear cbauffeur de CllÎIIl et IICIIIÏCÏea 112091001 21
3& cbautfeur œaatfc de t:ui 312101001 n
39 c:!IaufCeur dliuffear jauRalier 104181001 21
<0 cbauffeur . cllaaff.e 507lMlOOO 21
U cIlauffeur livreur 3G61mal n
42 cbauffeur limar SlMltlOOI 21
43 dlauffea!' limar 504252GG1 n
te cllauffeur limar 504ltloo1 21

."~
<5 cflauffl!ll! livreur 513101DGI 21 n fiDDtides,OJ,In,CO,pIlosq
46 cballffear limar 513101001 21 21 nacrides,03,1:I2,01,pbosg
<7 c!lauffeur limar 51JlOIDDl 21 n !lllltides,Ol,In,CO,~
48 c!lauffeur Umar SNltlool 11 11 21 11
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<9 dlauffeur ~CDiDJœZr 306071001 21
sc cÏJellteQse cÏElt.euse 5lJl2laml 12 il il Tet:aIryli."lJf~,mes
51 ciJentellse edJantillOllllellSe JlJ182l1Ol1
52 coiffeuse ail!! 311102000 il 21 11 Zl n pmœes,l!!terçeIlts
53 coiff~ aià!-aliffellSe 3l3C910G0 11 21 li 2! 21 pmUl!S,deUrqeats
s.; coiffeuse assistante coiffeE/! ll3lll200a 11 Zl 11 n Zl pm~,det!rgellts

55 cci!fe!l5t! iJSSistallte-œiffease 504252llOO 11 2! li 21 2! perf1lIes,œtmjelts
56 cciffeuse assistalltMoiffease 504252C00 11 2l 11 21 21 ~,èete!qDtS
57 cci!!e'.:se ariffease 11!7212GOO 11 Zl il 2l 21 !Je!f1lleS,~
sa coiffeuse cciff!llSe lC7212COG 11 Zl 11 2l 2l per!.s,ceterçe!lts
59 ccJffeuse coiffeuse 107212000 il 2! li 21 21 perfaIes,~

• 60 coiffeuse cciffeuse 1000020oo 11 21 11 21 2l pm.s,deterçellts
61 cciffell5e cciffease 504252000 11 2! li 21 2l perf1lIes,èet!!gmts
62 coiffeuse cciffease 107212000 11 21 11 21 Zl pm.s,~~ts

63 cciffeuse cciffense 508202000 11 21 li 21 2! ~,~
e< coiffeuse coiffease 11l212OOC 11 21 11 21 21 per!.s,de~
65 cciffeuse coiffeuse 3ll212OGO il 2! il 21 21 perf1lIes,detergelts
66 coiffeuse cciff!llSe 11l212CCO 11 2l 11 21 21 perf.s,~
67 cciffellSe coiffeuse 313212000 li 2! 11 21 21 perfœ!S,~
6S ~-8j a:.is lC6l172COC 11 21
69 CO::Cle.~e cœcierçe 3C92l2C01 11 21 21 21 cfete:qents
7D Cl*:~erqe CCIICimje 309232000 il 21 21 21 det!rgeDts
11 CClIClerqe entntellsr de IBtilent 3lCl2lOCl 11 21 21 21 deterqerts
72 amtre let c:mtre1litre 51ClOl001 2Z 22 il 11 21 22 drim,stabilizers,~

n cccrdŒ:: œcrdarmatriœ 511091000 21
7< cœpear-~ cœpear a l'an: 314251001
75 coupeur_CUIr 0JIp!Ir 5G9InOCl 12 22
76 cœtlIrier ClllItarier 115172DOO
77 cœturie.~ coabI!im 5G9192OGO
78 cœturiere euatlrien 5101..
79 coaturiere ccatlriere llOU2CGl
80 coaturiere c:oatIriere 109211000
8C cœturie.~ œablrim 11l9211llGG
81 CDIItlIl"iere coatIriere I09W.
82 cœturiere œablriere 1001llllCO
83 coutariere alItIriere 5l~I1Dl1l1

8' coatlriere coaturiere 3142!I0c0
85 c:aatariere allbriere 5OI021l1OO
86 ccuturiere ccatlriere 314291l1CO
81 ceaturiere coatIrien llSl6200lJ
88 couturiere cœtriere 5lI9192OGO
89 ceaturiere . camrien SD9121DOl1
90 ccuturiere coatItiere 51GlllOOC
91 cœturiere COIItIriere SD9172Ol1O
92 ccuturiere cperatriœ cl! ldine 1 a.!re 5CIl61aœ
93 ceut1Iriere opentrice de .me 1 ca.Ire 5"1'1.

• 94 couturiere operatrice de Btine 1 coEe 31JG91oea
95 œatDriere operatrice de .me 1 cœtre 1140Sla
% cœt1Iriere opmtrice de .we a c:cCe 50110_
97 crustaces 10000Jl11l1O
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97 crustaces 104113lDOl 21
98 cuisinier 3111D2000 11 22 21 per!.e5, deterçents
gCJ cuisiaier 112OE2000 II 22 21 perf1lleS,~

lce cuisirjer ICUncCO 11 22 21 perf.e5, dete!çents
101 C'Jisiaier lÎee felÎ.llÏD 3C€091000 11 22 21 perf1lll!S, èet!rqeIIts
lC2 cuisinier cuisinier 5Il9l'2COl 11 22 21 perfEt, ~ents
103 cuisinier ClÛSÎDÎer 509112001 li 22 2l perf1lle5, èet!rq!llts
104 cuisinier cuisinier 5G91t2COl 11 22 21 perf~, deterqents
Hl5 C'JisiDier ClÛSiDier 514101000 11 22 21 perftllll!S, det!rgeIts
lC6 cuisinier cuiswer 110112CO(l li 22 21 per!~, l!ete!qeIlts
107 C'JisiDier cuisinier 110112000 li 22 21 perfllleS,~

• Ica cuisinier cuisinier llCll2COO li 22 21 perflEO, ~et!!qents
109 cuisinier ClÛSwer 514101000 Il 22 2l pe!flll!S, dete:qmts
1lC cuisinier cuisinier 510212001 11 22 21 pen.s, detmJe!1ts
III C'JisiJlier ClÙSwer ilO2J2000 il 22 2l pl!rfllleS, lleterqeats
112 cuisinier cuisinier 110132CGl 11 22 21 perf~, deterqents
113 e:uisillÏer cuisiDier 5091TillOl 11 22 21 perf1lle5, èeterlJmts
114 cuisinier cuisinier 314071001 11 22 21 perf.es, Get!rqents
115 cuisillÏer cuisiDier 5140ilooo 11 22 21 perfaes, de~
116 cuisinier cuisinier 1 plcmqeqr 5G9192C01 11 22 21 pm.s, det!rqeDts
117 cuisillÏer cuisilliere ll4071000 li 22 21 perfllleS,~
118 cuisinier cuisinier! 514031llCO li 22 21 perr.s, l!eterqents
m cuisinere aièe ClÙSÏDÎm il2G62OOO 11 22 2l p!rflIIeS,~
l2C cuisiniere aide-aliJentaire 3lJC91CCC 11 22 21 perf~, deterqents
121 cuisiniere aide-cuisiDier 311102C01 il 22 21 perflll!S, deterqents
122 cuisinier! servease aïèe-CllisWert! 3U221l1CO li 22 21 perf~,deterqents

123 de!loss/peintre 107212001 2l li 21 21 addithes:driers,stabiliz
124 detœ5tpeintre qmnt llJe6]ool 21 11 21 21 Idditives:driers,sbbiliz
125 dentiste assistante deDtaire 512211IlOO 21 21 21 21 letly1letAacryùte,B2C2
126 dL'lCt ÏIDr direct:rict de finitie:! JC6G91COO li 11 li 21 cmme
127 e!lelUste· ebeniste ~Z32l101 21 21
128 electricieü apprentis electricien 106152tlO1 22 22 flms
129 electricien electricim 115172001 Ü 22 flllJ!S
ne electricien electricitrl 101061801 22 22 flms
m electricil!ll eleetrc JeCUieia 513101001 22 22 Oms
132 electrcplast electraplast lCUnaol 22 22 12 12 12 cpnide,fladllnUs,li ,SIl
133 œallear eàlleur nOO51OOO 21 21 detergmts
134 eÈa1lear elplqlett!lse de egq rells 3UII_ 21 21 ~
135 enseignant enseiglllllt 314121101 21 21
136 entre-1ena9 mtretien leftIqer llS1010GI 21 21 21 11 det!rqents
ln l!II~1!IlIlj stretis ....,er 112C71000 n n 21 il ~
138 entr!-tellaq entretim lenalJer qurt de tnnil dl 5U2C2GGO 21 21 21 11 detergents
139 eutre-1IImlJ prepcse 1 l'eltretill 312211001 21 21 21 11 àetIrqBts
14C entre-ll!Daq {nPDSe 1 l'mt!ttien.. llSlCIDCl 21 21 21 11 det!r!ents
lU eatre-1eIIIlJ prep:lSe 1 l'eltretiea l!IIl]er mOnGOl 21 21 21 11 ~
142 entrHenaq PRfIllS! 1 l'mtretim.. 514172GG1 21 21 21 11 ==• 143 l!IItr~tenaq triecse et eltretiea -.r JlU21000 21 21 21 11
144 entre_IDI entretien.. 5llU2GGO 21 21 2l 11 ~
145 entre_Ena9 entretien ll!!Iager 11DU2001 21 2l 2l 11 ~
146 eJltre_Ena9 entretien le!IIl}el' 111'121001 21 21 21 11 detergents
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147 entte_BeJJaq l!IItretil!ll ll!IIIq!r 109121000 21 21 21 11 detm;ellts
Ha entre_EaC! entretien Ilmjer 513101000 21 21 21 11 detmjents
149 entre_E!la9 entretien lIenaCJer 31321100c 21 21 21 11 deterqe:lts
lSC entre_EIaq entretien Ealjer 508lO2CCO 21 21 21 11 deterqe!lts
151 entre_El!3lJ cuvrier d'entretien qe!leral 314071001 21 21 21 11

:U~àriers,stabiliz152 entrepr_COIlSt 109211001 11 21 li
15] entrepr œr.st 113062001 21
154 enttepr_const 511152001 11 21 li lise. cbeliols
155~ alors: 513111001 11 2 21 ~tiftS:driers ,stabiliz
156 esthetiëienne lC4211llCO 11 11 11 11 perfas,~ts
157 estheticieDDe estœticienœ 51lIJao 11 11 11 il perf1llleS,dete!qsts

• lsa estbeticienne estIIeticienne 5111320CO 11 11 11 11 perf.-s,~
159 est!letiCÏeJIDl! estheticieme 511132000 li 11 11 11 ~1lII!S,~ts
16e estIleticienne est!Ieticiemle 5ll1l2OC0 11 11 11 11 perf~,deterqents

161 estheticil!llDl! estheticieme 511132000 11 li 11 11 pm1lll!S,~
162 est!Ieticiemle ~I!!taire estbeticielllle 5ll1l2000 11 11 li 11 perf.es,~ents
16J etiquetteuse etiqaetteuse 31D222lIOO 21
164 graveur 3119232001 22 22 cya.'I.sal tsr1/1J,!llC1r2/21
165 ~~ 3lJDmOO li 11 11 21 additiws:driers,stabilli
166 lçrtll!Ur ap(.Rnti-pressier 312042001 12 12 21 21 otœe,pIlcto cllelical
167 ÏJFrill!lll' ÏlFiI!ar 511152001 U 12 21 21 azoœ,pboto claical
168 ÎlDrÏleU! œrÏB!' lMUlllGO 21 11
169 iIimeur rellear 105202001 11 11 11 21 additives:driers,stabiliz
170 infimere 112022101 21 21 21 22 21 acetmle,isoptcpfl alccbol
171 infiraiere ai.infiniere J070nOOO 21 21 21 22 21 utone,ïsarroFYl iJaIIlol
172 infirliere infirliere 312012000 21 21 21 22 21 aœtœe,iscprcpyl alc:ollol
17J intimere infiniere 107011110O 21 21 21 22 21 acet:œe,iscJFrupfl iJalbol
174 infirliere infirlim 31201_ 21 21 21 22 21 aœtœe,isoprcpyll1c:01lol
175 infirliere miniere 312012l1OO 21 21 21 22 21 aœtone,ïsarroFYI iJedIoI
176 infiraiere infiraiere 3l2mcœ 21 21 21 22 21 aœbme,isqnpyl alcdlol
In intiraiere inCirmere 30m2000 21 21 21 22 21 aœtoœ,iSOIfCF11 iJalbol
178 infimiere infiniere 5l2l121lC1O 21 21 21 22 21 aœtœe,iscpnJpyl I1c:01lo1
179 intimere infiniere 314D21DDO 21 21 21 22 21 aœtoœ,fsal:ruFyl iJcœal
18C infirliere infimiere 3l4021GClO 21 21 21 22 21 Iœtœe,ïsqraprl Ilcdlol
IB1 mimere infirIiere 3l2lS1000 21 21 21 22 21 atane,isoIr'aPJl iJalbol
182 infimiere infimiere 3121511lCG 21 21 21 22 21 aœtœe,~l alœllol
lB] intiraiere infirliere Jl2lS100ll 21 21 21 22 21 acetane,~l iJcœal
184 infimere infirtim 31210_ 21 21 21 22 21 aœtœe,isqRpyllltdcl
185 intiniere infiniereaariliaire JD7D4IDOO Zl 21 21 22 21 atDœ,Ï5aIItIPrllltdcl
186 infirliere infimim lIIi.liaire lG7041CGC 21 21 21 22 21 aœtaIIe,isaInIrIl ùcdlal
187 infiniere infirmere mililire 307041aaa 11 21 21 22 21 atane,isaFrIlIlYl l1ca1lal
188 itfimere . inCirliere auiliaire lICUIIGC 21 21 21 22 21 atale,isopnlpyl alCàlol
189 infirliere intimer! miliaire 107022llOlt 21 21 21 22 21 atDne,~l aIcœal
190 infimere infimm -maire m222œo 21 21 21 22 21 aœtœe,isa(Rpflllcœcl
191 infirliere infirIiere milime SOst71l1OO 21 21 21 22 21 atane,iqraprlllcallai
192 infirliere infirIiere aailiaire 5050710GG 21 21 21 22 21 aœtœe,isoproprl alcallol..
193 infiniere Ù!finiere -miare 3D704lDOO Zl 21 n 22 21 DtaDe,~lllcullol•• 194 infiniere intirliere l!II l!decùIe et cii.mqie 3121510G0 21 21 21 22 21 aœtœe,isapnlp'fl Ilcalllll
195 infirmere infirliere el1 Iili. scolaire 312151* 11 Zl 21 22 21 aœtoœ,ÏSGI'RFfl ilcullol
196 infiniere intimm etldiante 5121120GC 21 21 21 22 21 aœtone,isapnlpri aIcdlal
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191 illIt!IIim- iDJeaim 5G71Sl001 11 CO.lIlx.SOI
198 i!:sœct aliJt cad!e insœcteur des rianëes 5C4211COl 21
199 ir.sPert)etal impecteai- contrHaitre 51UDIDt11 II 11 11 11 11
200 inspect Etal illSpeCte!lr coatrole de ~ite 509152001 21 2! il 11 11 Il 2! fiuorides.ozane,102,Co
201 ;nspec(p!ast/let ÎDSpeCteur coatrole de ~ite SlUOl001 11 11 11 II 21 stabilizers.foaiDq igeftt
2lI2 l.1lStt1ICt arts îr.str1Icteur de Etiers llC15l000 11 21
m jœmI am 510212001 21 21 11 li 11 li 21 aJItioridaIlts,plasticizers
2D4 ]œrn(aqr~c cueilleur 514241000 22
205 jœml a9I'lC travailleur agricole 112062001 22
2C6 jœmfalirt: jcu!Baller lc.40nOOI n 21 n dleIical presemtiYl!S
2G6 joum(alfIt jœrDalier HI4G31000 2! 21 21 dlm:al FftSH'Rtives

• 207 jormù_al~ joamalier 11412200! 21 21 21 d!elieal prese:ntiYl!S
2lI3 )CXlrn! al lIt jœœliere 504211000 21 21 21 dlelica1 preservatives
lOS ]otJmfallit jo1l!IIaliere J1j05100c 2! 21 21 àlBical presemtiYl!S
210 joofll(alist ~qeœra! 113101000 21 dlesical preservatives
211 joomlalnt. ouvner 507221001 21 21 21 d!elical presemtiYl!S
212 jourDl)lltlD jourœlÎer 313041001 11
213 joarnIJlrass joarnaller am.ctear de c:Ilariot el!V' 1lJ062l101 21 21 21 feœntatiOll:cm.EtIIane
2H • 1 waM 1lJ101000 2! 2l detergeDts,per!lIIeS)O'JlIIl_
m jcamlbfmd jœmaliere 106152000 21 21 det!rqelts,perf1lll!5
216 jouml waM ouvrier 501221001 2l 21 detfrgents.perCUleS
217 .oarn(cartn journalier 114052lI01 12 21
218 loorn(cnaus 514031000 12 12 12 12 siliCDlll!S
219 jouml c!la1lS 109211001 12 12 12 12 silicœes
2211 jClIrDl-dlaus joana.liere 114052000 12 12 12 12 siliCDlll!S
m jclll1l(ccast 30S012GG1 li 21 21 IÎSC. dlelieals
222 p:rnl const jCIImalier 3D601IOOl 11 21 21 aise. d!elicals
223 jctIml ccast jcmalier 511091oo1 li 21 21 lise. c!leIieals
224 journl-coast ouvrier llDll2000 11 2l 21 aise. dlaiœ.ls
225 iOllrDfccast ouvrier specialise el nantie. 313041001 l2 elpl05iftS fllleS,OO

jœrnr)isqJ
. -

225 prepl5e 505061001 12 11 21 iIItiaridiDts,plasticizers
211 ~_di~ prtpose SO!i061lKll 12 11 21 IltiClidlllts,pllSticizm
228 journl etae 115162001 21 li vues,l)RiSeS,aJltiorillut
229 jœnfeDtre jcmalier 107192001 22 21 11 03 ,CO,cll!llÎllJ llJeIIt5
nQ jouml_œUp 309232001
2Jl ~Joam jouœlier 113062001 22 21 li Ol,CO,clHliIq lÇBIts
232 )CXlrn1 Etal JDn21000 11 11 li li 11 IOI,CyiIIide,sadiUl aitnt
2J3 jClIml-Etal 514172001 11 11 11 11 11 lOI,cyuide,sadiUl aitnt
2J( joom(Etal ~ier- 114122001 22 22 12 22
2J5 ]OUIlllEtal jaurDalien 3l407l000 11 11 11 11 li 1Or,cyu.ide,sadiUl aitnt
236 jourDl Etal laJIOellm 505061001 11 li 11 11 li KOr,cyuide, sadi1ll Ditri
237 journl=_l . jaarlalier- 501192001 21 2l
238 jœmLEllbl ouvrier g!II!ril 115101001 21 21
2J9 journl netto 112071001 II 12 21 ltetergeIts
240 jO!ll'll(netto !i06UlOOO 21 12 21 detft9!Ilb
lU ~,;apir 510212001 2l

• 242 == 5140Jlaoc 11 22 li par!UIeS.œlanats
20 jomalier lDn21000 11 22 11 perfUleS,CDIlX'lllt
244 ~Jllacq amier 114121001 22 22 12 12 22 1Ir.cr-ide.SllIÜlII aitrat
m jaurnlJllast 51(172001 11 11 11 21 utiaridlllts,labriar.s



•
29-Seç-:1] GrooF BeJlXISURS: Geœn! dlesiœls Paqe 6

al! ezpcsed jdIs listed

staMardized orilJill!1 jab titIe lJÏftIl :y ~ject
job titIe

(:_COl!e1 [Job_Iie'i] [Job tiUeI [ml AODl!ASZAII!!OfCRIlIlYESJlSëFlARŒ1falF!
81 82 83 M B5 B6 B7 ex 8x-llale
--------

m ioamllXlçe joonalier 314071001 11 11 11 il 11 flL1Crièes ,0],S02,m,M
247 ~ l-tabac jœmalier ]13041001 11 11
248 ~)ext1 5141n1000 11 11
ln jœrn! teItl 51I251000 11 11
250 journ(ter..l 114111001 11 11
251 J3lm! tati qmeral S05n2000 11 11
252 journl textl ouvrier 309212110O 11 11
253 journl-teItl cmrier a tout faire 513031000 li
25~ journ(textl separateur l09UlOOO 11
255 jœrnl_tertl tmaille:se qeDeR!e 514211000 11
256 journl_tr.pIb joarnalier 11)091001 11 n 11

•• 257 joornl_tr•pub joamalier m251oo1 11 21 11
258 jœrnl tr.pm jœrmlier 507n41001 11 21 11
m jocrn(tr.~ jœmalier 511132001 li 21 11
ZEe ~-~ omier trmil a la c!laïae JIC261001 li 21 ~,sodi1ll,potas.c:artxlIIllt
251 )OUIlll V1trl jcmDalier 114D52001 11 11 silver aitnte,ziac chlor
262 Ed1inIste lildliJIiste 3U291001 n 11 adititiws:petrol_ w(o
26] uc:hinlste I2dtillim m291oo1 21 11 dfitives:petroleuJ sulfa
264 JaClûniste JaChiIliste 510192001 21 11 dïffereat additives
265 lIiIclûniste IaChiniste 314291001 21 II Cu:rilJUts
266 ll!Cal1 aeron JeCaIlicien IDlOilOOI 21 21 11 11 11 11
267 aeca(aspir aecaniciell 513101001 22 22 Utiles
268 ll!CillI auto 110202001 22 11 11 il 22 driers,futtiaq aqests
26, lleca1\-autœ Il!QIlÏcieIl 51ll51001 22 li 11 11 22 drïers,flittilllJ ...ts
270 :ecilD-allta! E3IIÏciea a1ltcldlîle 504252001 22 11 11 11 22 driers,flattillj Ilj8ts
271 aecaJl-autœ aecaJlÏciell cl'auto 10S061001 22 11 11 Il 22 cfriers,flittilllJ ageats
zn zecan)icy 312281001 22 11 2l li 22 mers,f1lttÏ11lJ llj8ts
zn llecaJl char-elev 304102001 21 11 il
274 zecan-c!lauf II!CUicitll 106011001 12 12 22 Jisœll.eoas:cle.rs,et
275 l:eca(eqJ~ç 508192001 11 11 11 22 driers,fllttïaq 19!Ilts
276 Iecalt~P teearJicien cudot tlevatelr 304102llO1 21 11 11
2n lecaJl_eqa~p Jeœiciell cl'eatrerJetl 506131001 22 li 22 03 ,fllD'ides,J02,CO,P!œq
278 ll!Cill eqwp [f(lWtear IpIlIRils Gestet:ner 51D192001 21
279 lecaD-files 507OC1001 22 21 11 03,al,cleuillq ageats
2!C lII!C3Jl-fileS JeCUiciel 1142510CI 22 21 11 0],Ol,clellilq 19l!IIts
281 aecaJl-r..a1 IeCUÏcien 304102001 11 11 11 li
2!2 aeeanJlaqu aecaaicien plilpeUr ]08172001 22 22 12 12 22 cyeille,fluorabontes,Ii
283 Jedecin ll2022ltII1 11 11 II 22 il alcobol,tricUORtkne
28( aedecin ledecill 112022000 11 11 11 22 11 alcallol,trichl~
285 Il!decin ledecin 112022DCI1 11 11 11 22 il alcalloJ.,triœ1on~

286 aedeciD "ill 112022!100 li 11 11 22 li alc:abol,trichlor~
287 Jedecin . Iedecin 112D22DlIO 11 11 11 22 il I.1cllfIol,trîœ1aretaaœ
288 aedeciD lelIecia 112022000 11 il li 22 11 alcallol,trichl~
289 Il!decin Iedecill 3152'1100 11 11 11 22 11 alcallol,tricUaretaIne
290 aedeciD tedecia 3l5HlOOO li 11 11 22 11 alcœol,trichlaretllDe
291 Il!decin ledecin 31S0611OO 11 11 11 22 11 alaMI,tric:llcntme

• 292 Jedecin tedecia 112022000 11 11 Il 22 11 alcœol,trichlaret!Wle
293 Il!decin Iedecin 3M1DOl 11 11 il 22 il alaMI,tric:llarltUDe
29( aeœcin lelIecia li2022001 li 11 li 22 11 I1ca1101,trichl~

295 Iedeci.n Iedecin ll2D22D01 11 11 11 22 11 alcdlol,tricüantUlle
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2~:cç-93 ::~p B~res: GeDera1 è:ericals Paqe 7
aH exposed jcbs listed

staJxfardfzed Ori;iDal job titi! qIV!Il hy Sllbject
jo!: :itle

(E_rode] [Job_new] [Jcb titIe) [ml ~.cm BAS! AJIIfO FlR![ CTES lISE FIIAR œ CImI
BI Bl BJ M B5 B6 B1 8x 8x-naII!
--------

296 Iedecin ledecin 315261001 11 11 11 22 11 alallkll,trich10retbaœ
~7 aedecin lIedecia 112022001 11 11 Il 22 11 alcohol,tridl!orethaDe
298 Il!decin Iedecin ll2n22001 11 11 11 22 11 alOlllol, tricllloret!laJle
m llefecin ledecin 112022001 11 11 II 22 11 alalllo!,tric!:loRthaae
330 eecin Edecin 3152fil001 11 11 II 22 11 alOlllol,tricllloretMJle
3ill !edecin lIt!decia 112022001 Il 11 11 22 11 alCDhol,trichlORthaae
302 ledecin -*cin a telpi par-Je1 3152fil001 11 11 11 22 11 alOlllo1, tridllarethane
3G3 lledecin zedecin qeœraliste 3152610G0 11 11 11 22 11 alailoi ,tridllof!Wœ
304 ledecin pediatre 315061000 11 11 11 22 11 alcœol,tridllore~
305 !!edecia pl!tiatre 315061001 11 11 11 22 11 alcolloI,tridllorethœ
306 ledecin pediatre 3l506111OO 11 11 11 22 11 alcallol,tridlloreUane

••••
3G7 aedecin pediatre 315061001 11 11 11 22 11 alcaèol,tridlloretllaae
308 Il!decin resident 315061001 11 11 il 22 11 alcollol,tricb.lore~
JOB lIedecin residellt 315061001 11 11 11 22 Il alalllol,tridlloretllue
309 ledecin resident JlSD61DOI 11 11 11 22 11 alcollol,tricb.lOf!tb
lUI ledecin residetlt 315061001 Il 11 11 22 11 alcaèol,tri010Rt!IaDe
m lIl!.'llÜSier co.'lSt ai~ier 511091001 21 21
312 ~eŒIisier-constr !emisier 314121001 21 21
m ll!l:IIÎSier-ml 508192001 21 21
lU lIemisier-EbI CabriC2l1t de cadre 109231001 21 21
315 lIemisier-.Jbl sableur et c:œfectioo 109121001 21 21
316 aeœlisier:Verre 114052001 11
m aleur 513111001 11 12 11 22 lb,SCI,CO,~~ suIfi
318 IOCII!!ll' !OUlear 313041001 Il 12 11 22 KOX,Slt,CO,hy:Iroqm sulfi
m cperat dut cperatelI! de JadtiJll! 514011000 11 œterql!Dts
)20 operat alir. operateur de aJll! 110061000 11
321 operaÙrass operatear 507221001 11 11 11 11 C02,Iet!lane
322 operat-chimq oper1œf et ajusteur de lilJDl! 313091001 21 21 21 soaps,(tosJ:tates,silicate
J2J oœrafcuir oœrateur JC9041DOO 12 22 11 tetrlhyd!Ofll!1ll,vms
J2( oPera(cuir oPerateur 513111001 12 12 12 12 siliClllleS
325 aperat}arxlr opmtear 3130411101 11 12 12 22 Ilr,SOI,CO,1lydrocJen sulfi
126 operat Courr operateur 5ll!202OOO 12 22 Il ~fllRll,vms
127 oœran_il opmtriœ de cam electrœique 3Il6CI91ooo 21 21 12 12 11 11 pctasslill I1l11ÏlIlII sulfat
328 oPerat-Eèt operatrice de ladliae 311102000
329 operat_Etal operateur 511111001 11 11 11 sedia! silicate,Ji9lleSite
))0 operat Etal operateur SOnll001 11 11 11 li
m operat-E'Jhles operatrice de lidtiae 501192000 21 21
Jl2 operat_1I!!lbles operatrice de udliae 508192000 21 21
m operat"plast openteur de Iidliae 309192001 II 11 11 11 11
JJ4 operatJICIlll! cpmteurde~ 507G41001 12 12 12 21 12 Cl COIpllIIIÈS
)35 operat_sou! operatrice de lidtine ll3I72000 12 12 12 12 siliClllleS
336 opera! abac - operatrice 313191000 II 11 11
337 operat_tert filease 113132000 11 11 soluble ud ail dfitiws

.' )J8 operat}extl opmmr J09C41000 11 11 seI.Ie _ oïl Idditiwes
339 opmt tertl operat!l1r 501202000 11 Il soluble ud ail idltitiws
34Q cperat_tertl opmmr lG9041DOO 11 11 seImie l1li oU Idditiwes•• lU opmt_tertl open- JU091001 11 11 soluble ud ail dlitiws
342 operatJertI operateur llOGSlOOO 11 11 soImie _ oU Idl!itives
)n opent tertl opentmr lO9041ooo 11 11 soluble ud oilllilitiws
344 opmt tertl opmtm de ucIùIIe 509152000 11 11 scI.!e Ill! oilldditiftS
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21-5ep-93 Crœp BerpJSUres: General dll!licals ~ B
aH ex;œed jcbs listed

StaDdardized ertqiDal jcb :lUe glftll by S!lbjef:t
j:lC titIe

lE_cedel [Jcb_nE'li] [Job titIeI [ml ACIDI!ASEAlllKJFCIl!IlYESIlSEF!lARŒ!œ!
BI 82 83 B4 85 ll6 87 III 1ll-1laJe
--------

145 cpe."3t_tertl cpenteur de Jadlile :J0919iOOO 11 li sclllbie aM oil mtives
](6 operat_terJ operateIr de lIilChiœ 508092001 11 11 11 soluble mi oil dfitives
J47 oomt tert1 oœrateIr de sdùœ 110232000 11 li sclcb!e mi oil alititives
3CS oPent-tertl oPerate'Jr de Edliœ 510111000 Il l! solllhie alkf oil d1itives
149 operat_textl cperateIr de scWe 510111000 il 11 sohtle iIIIè cil additives
35Cl operat tertl operateur de lIilChiœ 110011001 11 11 soluble mi oil ad.1itives
351 operat tertl ooerateIr de ldiœ 5HllllOOl 11 11 solzle iIIIè cil iIliiitives
352 operat_terJ oPerateur de mille 509121000 11 11 soluble alkf oil ad:fiti'leS
353 ope."3t_tert! operatrice 514241000 li il so!1lble ud oi! ilàiitives
354 O(:frat_tertl operatrice 5l42CIOOO 11 11 solcble aM oil aMitives
355 operat tert! operatriœ IO!021000 il 11 sclllbie ml cil armtives

• 356 operat tertl operatrice 108021000 11 11 solllble mi oi! adjfti'leS
m cperat-tertI ooeratriœ de JaChÏae 108061000 11 11 scl1lble am cil ilàiitives
J5a operat_tertl oPeratrice de JaC!lines 306I22OO'J 11 II soIlIble alkf oil ad:lftives
j59 ~t_tertI tisseusse 1142S1COO 11 11 solllble ml cil wtives
360 pc1:rssrer patissier 509121001 11 11
361 patissier patissier 509121101 II 11
362 patissier patissiere ]13032000 11 11
~J pe~ntre artiste Deintre 511511000 11 11 21 li Il qlyœls mi dcietes
3~ peIntre peintre • 509172001 Il 2! 2! à1itives:driers ,stabiliz
]65 Fântre peintre 114122001 II 2l 2l alilitives:driers,stabiliz
366 peintre peintre 5IM221001 11 2! 2! dfi:ives:driers,stabiliz
367 plieuse !luaJXf plieuse cie vetelellt JlJllmo
368 plCDbier plllllbier UU22001 22 li 22 101
)69 plœ;ear cpentear de la9Hlisselle 313041001 11 11 Il deUrqeats
]70 pllyt:apiste 101yaJ(liste 11J0I1001 21 2! O],m,clNJlÏII9 aqeIIts
J7l oreoose aatlm 510212001 21
372 Preiœe-autœ prflŒe lUI piea!S et cœptoir 5lJlOlOOl 11
37l preplSe_statn prepose au stationneent 515221101 2l
m prepose_tml (lltpCl5ee auI c::œuldes 5llD22000 D
375 prl!SSftr_terJ. 511261101
]75 presseur tertl presseur l09nIOOl
ln presseur teItl presseur l092UOOl
na presserJr terJ. presseur 109131001
]19 pressearJextl pressear l09lJ1DOl
]80 presseur_ter..! pressear 109U1oo1
3Bl pnsseur_terU pressear 109131001
]82 presse'Jr tertl pressear 5112611101
m presseur terJ. (:RSSeIr 511261001
38C pressl!'J(textl pnssear 51US1DOl
385 presseur tertl presseISe soamlkJO
386 secretaire secretaire lie diRCtiœ 5111S2000 21 11 O],m,cleuill9 Iq!Dts
Ja7 secretaire secretaire et teBr de lim 509051000 21 il 03 ,CD,c:lHlÎIIJ IIp!IIts
383 soadeur 51D21200! 22 Il 11 11 22 nllClrides,03,!o2,CO,P105lJ
389 SOllàell! 510212001 22 11 11 11 22 ?lllDrides,03,1)2,C'O,Pl!DSq
m sœdeur aide-saud!ur llCD52OO1 21 11 21 nllClrides,O],102,al,pIIasq

• 391 SOlX!m asseIbllge d't.qaÏp!I!It !Cl!l!StÎer 511132001 22 Il 11 11 22 FIUDrldes,03,I!2,CD,pàcslJ
392 sœdeur sœcImr 511112001 22 11 11 12 22 Fluorides,OJ,102,CO,P105lJ
39] soŒelI! SCII!ear 5lill2001 22 Il Il li 22 F1UDrldes,03,J:I2,CO,pbDslJ
]94 soudeur sœd!ar 30607loo1 22 li Il 11 22 rIuarides,03,102,al,P!œ9
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29-5ep-93 Grœp BelpClSUl'es: GeDeraI ômcals Paqe 9
aH expcsed jrbs lisbld

S'".a!aroized CriqilliÙ job title qivm t'y sdJjett
jo:; titIe

[~_cOOel [Jcb_nev] [Job titIe] [m] ACID BASE A.~ f(R! lltES lISE F1Ltll aB CIE!
BI 82 B3 Be B5 B6 B7 Br 8l-llDe
--------

m ~r sœIeur 51113ml 22 il il il 22 03,J:l2,CD,~

395 sa;:!eo.;r SClUderJI' 510212001 22 11 11 11 22 Flllorides,03,5:l2,CO,p!osg
m scOOetz ~ 510212001 22 11 Il 12 22 fllllrides ,0),502,en,pIniç
m sœ:irl!'.lr trass ~jre:r 3ll01l001 11 22 C02 frtll (emDtatioo
399 spim!er létal toam!Ir de Etal~ 506D82Ol11 il il il 11
<cc supe!"vJertl suœ!Yiseur 309212GCO D
~Cl tecimic aqèDt tedlBique nm2000 li 11 03,en,clealÛ.nlJ lqeftt
~C2 tedl:lic aviseu!' tecIlnique !!i-e!lerqie 512191001 21 U OJ,CO,cleaninq aqents
m technic e1ect tecMicien en electro-œmique 3G7071oo1 11 11 11
~C~ tedl:lic-eauiD tedlnicien 3C6241001 21 11 additives
405 technic-eâuio tedlJliciell 3%241001 li 11 aOOitives

• 4C6 ~(e4uip t.."CIlnicien 3C62ClOCl 21 11 additives
407 t!cl!nic ea:UO teàJlicien :rofi2ClCOI 21 11 additiftS
~C8 tedl!Ii(qën.êiv tedIIlicien de 1abDr3toL.-e 5C7271CCI 12
409 :ed1 labo aide laboratoire 1~3ZOOO 11 U 11 22
';1C tedLruc lent1 tedlnicien liCl51COQ il il il 21
411 tedlniCjtaB techniciesme en laboratoire Sl3lQlllOll Il il il 22
U2 tecb.'1ic Moto tedIIlicien 5012BlCOl 21 21 12 12 li 21 see Job sbeet ni - ne
m tedlrJÏc}:fioUl technicien 507281001 n n 12 12 Il n see Job slleet m - m
m tecb.,ic Moto tedIIlicil!!l 507281001 21 21 12 12 li li see Job sIleet m - m
US tedlnic}:fIoto tedlnicienne en i~on 507281000 21 21 12 12 II Zl se! Job slleet 412 - 4lfi
<lé tecbnic Moto tedIIlicil!lllle en iJpressicn 501281000 21 21 12 12 li 21 see Job sbeet m - m
417 tisseu(textl tisseur 3142611101 11 11
ua valet valet 309021001 22 11 detm;ents
m ~e textl veII!euse 5e42210c0
42C veooeus(tertl vendeuse 507221000 P

e·
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Jj-Seç-9J Group C~: CrqaDic clIsts Paqe l
aIl expcseà jdls listed

stamar:fized Original jcè titIe qÏl!II cr sèject
job titIe

[E_code] [Jcb_ne"il [Jcb titiel [ml nœ lIIlIl œiO ml! Œl!S lDlS
cr a CJ C4 ex ex·llDe--- -- -- -- -- --

1 aiëe-waqc:l.'lier aide-vaqormier 5C7082CCI
2 ajas:_ECalI ajQstear II!CaIliqae 5Q7171DOI
l mheolog'.:e ard!eologie 112062001 21 21 soi! Œst
< ass/ret:b IJRS assistante de recberdIe 311112000
5 èlSSelbl filttr èlSSelbl~ 3C9l'20Gl
E assemfbrcss assœIl!'J5e 108152GOO 2l aatml rairs, fibres
7 asseml-elect 514031000
8 assElènanet asseIblear UC0810l10
9 èlSSelbl-Etal 104111001

10 èlSSelbCse!! 510212COO•• 11 assElèfsiido asseIblear JlJOUOOI
12 bardeau-as;&lte I04lliGOl 21 piper, tertile dust
13 bar+~ barte!der 511152000 li
14 tables telepb 5G42610G0
15 caristealilt cariste 513227001 11 dEt,fsplre(fresil , decay.food)
16 cariste-brass operateur cIlariot elmtear JllC8100l 12 dIst frlIIllcps, yeast, IÙt
17 chauffeUr 304211001
18 chauffeur caaiomlear livreur 515221001 21 plilllt dIIst
19 chauffeur cbauffear 304lliOOl
2G chauffeur chauffeur 506082001
21 cbauffeur cbauffear 307202001
22 d!auffeur dliIlffear 506071001
21 chauffeur cbaatfear 304211DOI
2e dIauffeur dliIlffeur 513221001
25 dJauffeur eœ.ffear 5Dl192001
26 d!a'Jffeur chauffeur (stati~t) 506131001
21 cbauffeur dlaaffsr d'autas 506071001
23 d!auffeur chauffeur d'ilItaIlus SOn91001
29 cbauffeur dlallfear d'aatoI:E 5D42520Dl
la chauffeur cnauffeur de CDÏœ 112091001
11 cbaufrear dlalffear de œicm 507lMlDOI
31 dIau(feur dliIlf(eur de caÎœ 5071141001 2! plutctst
32 cbauffeur camfear de caon 514t31oal 21 at/spn{fresll' my.food)
J) chauffeur c!lauffeur de cWlIIl 514031001
14 cIlauffeur c!lJuffear de CDÎClI 51COllool 21 teltiledi:st
35 c!!au(feur c!lauf(ear de c:uiœ 514031001
36 chauffEr c!lalIffear de CllÎClI 310011001 21 tatile dJIst
J7 chauffeur c!lmf(eur de CllÎIIl ft IeCDiciea 112091OO1 21 plut llIst
38 cbauf(eur dlRffear de tui 3121011101
39 dliIlffeur chauffeur jaurulier lOUSlOOI
co eœ.tfeur cllaaffmre 507041000
Cl cbauffeur Umar 306122001
Cl cbautrear Umar 504261001
0 cbaaffeur Umar SG4252OG1
CC cbaatfeur lintllr 504261001

• C5 cbauffeur Umar 5ll1DlOOI
46 eœ.tfeur li.. S1JlD1DOl
C1 cbavffear Uvmr 51J1011lG1 ....
48 cbauffear limK 504261001 ..
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~H~) Crv.:p:: aposures: Cr9Uie~ ?aqe 2
al! !X!XlSl'd jcbs listed

StaMardized OrigiDal jab titie 9ÏveD ~ Sl:bject
job title

[E cede! (Jobjle'i) [Job titIe} [III] nœ lm COSO mIl tO!S c.œs
Cl Cl C3 C4 ex CX-DilE

--- -- -- -- -- --
49 chauffeur t."a:ISp%t cWCllIleur Jt601lC01
50 ci!entel:se cileDtease 5lJl21CCG li 11 22 lsther dllst
51 ciJentease edlantillar.neuse )13182000
52 coiffe'JSe aide 311102000 21 Mir,stiD,dudruff
53 coiffeuse aide-coiffease 313091000 21 Ilair,skin,daI!druf!
54 coiffeuse assistmte c:ciffeuse mOl2000 21 llair,sDD,dIIIdru!f
55 coiffeuse assistante-coiffeuse 504252GOC 21 Ilair,skin ,dar.druff
56 coiffe'JSe iISS~iffel:Se 504252000 21 bair,stia,dudmf
57 a1iffeuse coiffeuse 107212llOO 21 lWr,skin,daDdraff
sa coiffellSe œiffease 107212000 21 bair,stiD,dIIIIruff
59 a1iffeuse coiffeuse 107212000 21 Mir,D,da!ldruff•• sn coiffeuse coiffease lO72UOOO 21 stin œ1ls, bioloqic aterial
61 coiffeuse coiffeuse 504252000 21 sOn œlls, bioloqic Mterial
62 coiffeuse coiffease lO7212OOQ 21 stin œ1ls, biologie Iiltend
61 coiffeuse coiffeuse 5C82iJ2000 21 sOn œlls, bioloqic MUria!.
64 aliffeuse coiffeuse 3U212003 21 stin œlls, biologie Iilterial
65 coiffeuse coiffeuse 1112120CO 21 ski!! œlls, bioll11Jic Mterial
66 aliffeuse coiffeuse JU212000 21 stin œUs, biollllJic Iilzial
67 coiffeuse coiffeuse 1112120c0 21 skin œ1ls, biollllJic MUria!
ES amis Eaq coms UI6al2CGO 21 21 b!ir,fur,dIlst: ntes,snD
69 COllCierçe CODCierqe lO9mOOI 21 IIllIseboldjbaildinq clast
70 COŒieIlje COIcierqe lfl92l2000 21 Ilcuse!lcld/bUildilq dlIst
71 CŒcie.~e l!!Itretellear de biltilent ll4121001 21 IIllIseboldjtaildinq èIst
12 allltre let colJtre-Eitre 514nIOOl
7J COOl'llcŒ! cocrda:matrice 51lG91CGO 21 ~c dIIsts, aic:rocrçanisls
74 c:lQPl!Ur art coapear a l'm: 314251001
75 couœur-cuir CDapl!lZ!' 5C9121CGl 11 11 22 letber dlIst
76 CQubri-er cœturier 115172000 21 collai, jute, al, lie dust
TI ~iere cœtIriere sa9192CGG 21 c:attan, ~, iIOO1, llieD dust
7! ccuturiere cœtariere 510112000 21 c:attoe, jute, al, liB èl:st
79 cœturiere CDIIbItiere llOllZflOl 21 cottœ, jute, al, linell dast
so caabriere ccutmiere l092UOOO 21 ccttcn, ~, al, liB dlzst
80 couturiere caatariere 1"211000 21 c:attœ, j1te, voo1, linen dast
81 ccuturiere couturiere 109111000 21 ccttœ, jute, al, liDI!Il dIlSt
82 cœtllriere caatari~"e l09l1lllGC 21 œttœ, jIte, vool, liDell dIIst
81 couturiere couturiere 514011000 21 cottœ, jute, al, liB dIlSt
@4 cœtllriere ccatariere 314291l1GC 21 œttœ, j1te, al, liDen dast
S5 CCl:turiere omariere SDa021000 21 c:attœ, jute, al, !iaeI œt
86 coaturiere alIItIriere llnmoa 21 c:attan, ~, al, men cIast
rI couturiere ccututiere 115162000 . 21 ccttaI, jute, al, liJeI dIlst
88 coubIriere coabIriere sm"_ 21 cottœ, jIte, al, liDen dast:
89 ccuturiere ccuturiere 50912lOOO 21 c:attœ, jute, al, liB dIlst
go couturiere cœtIriere sIcmeoo 21 c:attan, ~, Dl, line dust
91 coaturiere ccutmere 509172flCO 21 ccttcn, jute, al, 1_ dlSt
92 cooturiere operatrice de Btûne Il cœIre 5CIl61l1CG 21 c:attan, jate, vool, liDen dast
91 ccaturiere operatrice de lId1iDe li t'IDlIdre 508161000 21 ccttIII, jute, al, 1iDm dust

• 94 cœturiere opmtrice de lài:Ie Il CUIIIre 3llG91llCG 21 cottaa, jale, llUOl, 1ÎII!r1 dIIst
95 cœbIriere operatrice cie -me 1 CCIIdre 114G52000 21 ccttIII, jute, al, liJeD dlSt
% ccuturiere operatrice de B:biDe Il a.!n SGl102CCO n c:ottœ, jJte, voo1, lineD dIIst
lJ7 mstaces 104031000 21 amsol f!aI crustaœIIs



•
3~..q:-93 Croup C erposures: Or9Wc W.s Paqe ]

aIl e.çcsed jdls limd

StaDdardîzed Original jOO titIe 9lvell b'[ ~ject
job titIe

[E_CIX!ej (Job_Ile'a'J [Job titlej [ml fl.Œ lilŒ cnso FEED ŒUS ŒllS
Cl. Cl C3 C4 ex ex*!IDl!-------

97 crustaces 104031001 21 aerasol f.."llI c:rustaI:t!aDs
g; cuisinier 311102000 21 21 21 dast,'splre{fRSll , kay.fa)
99 cuisinier 112062CCO 21 21 21 dast/spcre(fresIl , c!ec:ay.fOOl!)

100 cuisi1lier 104121000 21 21 21 dœitfspl[e{fRSll , lIecay.food)
101 cuisinier aiëefl!linin 306091CCO 21 21 21 dastfstme(fresll , deay.food)
102 cuisi1lier CllÏSi1lier 509192001 21 21 21 astispare(fresll , my.food)
103 cuisinier cuisinier 5419172001 21 21 21 ëast/spcre(fresb , èecay.food)
104 cuisiJtier cuisinier 509192001 21 21 21 œstIspore(fresl , my.food)
105 cuisinier cuisinier 5IUOl000 21 21 21 clIIst/spcre(fresb , èq.food)
106 cuisi1lier cuisi1lier llOll2OlIlI 21 21 21 rEt/spn(fRSll , decay.food)
107 cuisinie! cuisinier llOlUOGC 21 21 21 dast/spare(fresb , èeay.food)

• 108 cuisinier cuisinier 1101UOOO 21 21 21 dllSt/spore{fresl , my.faad)
109 cuisinier cuisi1lier 514101000 21 21 21 clast/spore(fresll , èq.food)
ua cuisinier cuisinier 5102l2OQ1 21 21 21 dIISt/spn(fresll , decay.faad}
111 cuisinier cuisiJùer llomaeo 21 21 21 clastfspore(Cresb i decay.food)
112 cuisinier cuisinier 1l01J2001 21 21 21 ~~spl[e{fresIl , day.food)
1lJ cuisinier œisinier 5091mcl21 21 21 dlstjspare(fresIl , èecay.food)
lU cuisinier cuisinier 3140710111 21 21 '21 dISt/spJre{fresil , decay.food)
US cuisinier cuisinier 514011000 21 21 21 èlstfspare(fresb , ëecay.Cood)
116 cuisirjer ~er/F1~ 509192001 21 21 21 œst,fspn(fresll , my.food}
117 cuisinier CIIlSuuere 314071000 21 21 21 dIst/spare( f..resfl , decay.food)
ua cuisinier cuisiniere 514031000 21 21 21 liIst/spore( fresJl , da)'. food)
119 œisiniere aide cuisinieR 112062CG8 21 21 21 clast/spare(fresIl , èecay.food)
120 c:uisiniere aide-ililelrtaire 3IJn91000 21 21 21 dEt/spn(fnsIl , my.fcad)
121 cuisiniere aide-caisillier 311102GG1 21 21 21 èIst/spare(fresb , èecay.food)
122 cuisiniere servease aide-olisiniere 31C22l000 21 21 II œst,fspcft(fresll , deay.food)
123 detxlss/peintl'e 101212CC11
124 èeOOssfpeintre gerant 313061001
125 dentiste assistante dentaire 5122l1GOC II clast frai dl!!ltal enaE1
U6 direct . directrice de finition 3_1000 21 pip!f' dIISt,leatMr,fa=rîc-lIPC
121 ebeniste ebelIiste 306232GG1 22
ua e1ectricien ~ tlectricien 1061521101
129 electricien electricien 11517*1
130 e1ectricien elect:ricien 1_1001
m elect!icien electro JeCanicien 513101101
132 e1ectroplast electraplast 341172001
133 sUeur eIbl11ear nGOslCGG 21 21 dIst frai food Iilterî.al
m _!leur ~ lie elJJ roUs 3ml_ 21 21 liIst frai food llterial
135 enseiqna!lt enseilJlWlt lUl2lGGI 22
136 entre-eaq streti.. l!IIlJ!r 115101001 n holIsetJDld,Ibaildill1 dust
137 entrMenaq entretien lI!IIalJer 1l2C7100C 21 "ld/blilèinq dust
138 eJItte-1Il!IIaq entreti.. lIIIiIIjIer quart de tnnil 51320211OO 21 IlDIIse!lcldJllaildillj dust
139 ent:re-lenaq prepose 1 l'entretien 3122IIDal 21 -.Id/blildin9 dIst
140 enm-1l!IIIlJ prepose 1 l'stretil!ll BIlJ!!!' 115101001 21 IlDasebDldjbaildill1 c!lIst
lU entrHenaq ll'epDSe 1 l'entretien -.r 313G9IGOI 21 IIaIseIlDld,OOllÜllg dlISt
142 entre-1lM] prepase 1 1'lItntil!ll~ 51Unool 21 IlDIlsebaldjbWdill1 dust

••• 143 entrHenaq triease et eJItretien 1eIlIlJtt' 31C121DCO 21 "'ld,/lllil1Üllg dm
1« entre_œœq !ltretÏea I!IIIJ!I 511192ClOO 21 !lDllseIlo1dJ1laildiJ9 dust
145 entre_EDaq entretien lI:lIalJer 110132001 n --ld/!llill!inq dII5t
146 entre_EDaq entretien l!!IaIJer 109U1GGl 21 bDIseIIold/lllildinq dII5t
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1~7 ctre_Enaq entretien Jenaqer ID9121000 21 boasebolè/blildinq dust
1?8 entre_Enaç entretienle!!alJl!!' 5l3101aot1 21 IIoIIsebcld/btildi..ooç èIIst
1?9 e::t."e_Enaq entretien le!:acje!' ]132]IDOO 21 bœsebolè/btilfuç èust
15C ent:e_Enaç entretil!!! Jenaqer 5O&l02llCC 21 bouseboldjbrildinq èust
151 ent."e_eaq ouvrier d'el:tretie:I çene..ral ]14011001 21 Iloaseboldjbrildinç à1Ist
152 ent:repr_cœst 1092110CI 21 11 IlDuseIIoldjbaildinq Cast
153 entrer._CCIISt 113G62001 22 22 ~Idjbailèillq dl:st
154 ect:rep!'_ccmt 5lll52CC1 21 11 bllIIseIlDId/bllilèinq dust
155 entrepr CCIISt 513111001 21 11 !lDlIsel!clèjbuildiDj d!:st
lSé esthetiCienne 304211DOO 2l bair, siù:l, dal:draff
i57 est!leticienne estœticielllle 511132000 21 !Iair, skift, èaŒraff

e· 158 estJleticie:u:e estheticienne 51llJ20CO 21 bair, skin, danèraff
m est!leticienne estheticie. 5l1ll2000 21 !lair, stiD, daŒraff
lEIl estbeticienne esttleticienne 511132CCO 2l bair, skiD, dmfruff
161 est!leticiElllle estI:eticie. 511132000 21 Ilair, slÏJI, daJI!!uf!
162 estlleticiwe proprietaire estheticiemIe 5lll3211OO 21 1Iair, Wn, éal:d."1Iff
163 etiquette!l5e etiqçettellse 3l0222il1lO 21 oottoa, ~, woel, li111!11 dast
164 graveur 309232GCl
HiS imlriœar m041000 21 paper, leather,fme dlIst
166 ï.DriJear ~ti-pressie!' 112C42OGI 21 piper dast
167 iÈiJeur ~ Sl1l52001 21 piper èust...
168 1l:JrlleU!' lRlIelr ID919l0CC 21 ootton dlst
169

.' .
reïil!!lr 105202001 21 Piper,leat!ler,fabric dustuurueur

l7e infirliere 112022001 21 bioloqic Et.,aicroc:qanisas••
17l intimere ai.infiraim )1I7071DOO 21 biologie8t.,Ii~ ••
172 iltfiraiere infiniere 112082DGO 21 bioloqic .t. ,lieraorqanisas••
m intimere intiniere 107011DOO 21 biologieEt.,Ii~ ••
114 intiniere infiniere 312082OGO 21 bioloqic Iilt. ,lieraorqanisas••
115 i1:fi raiere inIiraiere 312082000 21 bioloqie Iilt.,IÏ~ ••
176 infiraiere Ï!lfirliere 312012IlOO 21 bioloqie Iilt. ,lÏeraorqanisas••
In intimere infiniere 307192000 II biologie Iilt. ,aicraDqiJlÏSlS••
118 Ï!lfiraiere infirliere 512112CGC 21 biolOlJie Iilt.,lÏc:roorganîsIs••
119 infmiere infmiere JUll2l000 21 biologie lit.,aicraDqiJlÏSlS••
180 infiniere infiraiere ncC21aec 21 bioloqic .t.,aic:roorganîsls••
151 inIimiere inIiniere 312151000 21 biolOlJie Iilt. ,lÏcraDqiJlÏSIS••
182 infimere infiraiere 1121510c0 21 bioloqic Iilt. ,lÏeraorqanisas••
183 infirliere infiniere Jl2151l1l1O 21 biolOlJic Iilt. ,lÏcraDqiJlÏSIS••
184 infirliere infirliere 1121020c0 21 bioloqic .t.,IÏeraarçarti.sE••
185 Ï!lCiŒere infiniere .wmre 307041000 21 biolOlJic Et. ,lÏcraDqiJlÏSIS••
186 infiraiere infiraiere miliaire lO7h111CG 21 bioloqie.t.,~ ••
1&7 infiŒere inIiraiere miliaire 307041l1ltO 21 biolOlJÎe lit. ,aieraarçarti.sE••
188 infiraiere infÎlliereaazilliire 1l40l1DGO 21 bioloqie Iilt. ,lÏc:roorganîsIs••
189 intimiere infiniere miliaire 107U22GOlJ II biolOlJie Iilt.,~ ••
1ge infiraiere infiniere lIIiliaire 3C9222GGO 21 lliolOl)ie Iilt. ,lÏcr1lIlr1IIIisIs••
191 infirliere infiniere milWre 505071000 21 biologie lit. ,licraDqiJlÏSlS••
192 infirliere infiraim miliaire 505071000 21 lliolO9Ïe .t.,lÏc:roorganîsIs••

• 193 infiniere infiraiertlllillim 307041000 21 biolOlJie 1it.,lÏcraDqiJlÏSIS•• .
m infirliere infiraim ml!decine et cbÏr1Irqie lUISII1Ct1 21 bioloqic Et.,lÏc:roorganîsIs••
195 infimeR infirliere en lilis sculiire 3l2l5l1OD 21 bio10lJie Iilt. ,lÏcraDqiJlÏSIS••
196 infirlie..re infirwiere ebl!iante 51211_ 21 lliolOl)ic Iilt. ,1Ïeraarçarti.sE••
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197 ir..çe:tieur imIenieu: 507151001
198 inspect aliJt cadre inspecteur des vimles 50421lllttl n biolOlJic Eterial:spms,flL'l:)i
199 insœct-Etal insœctear t'tIIltre-lait:'e 5l41GICCI
200 iœPe-=CEtal insPecte:r c:œtrole de qJalite 509152001
m iospec(plzst/let iœpecteur c:aatro!e de qr..'a!ite 514101001 11 orgaJlÏl: fillers
202 ïns-...ruct ar..s instruc+'~ de Etiers 114151000 n
203 jœml_aëro 51Q212OO1
m ~-agr~ ClIeillear 514241DOO n n biologie Eterial,(XIl1en, jate
205 )OUlJl1_aqnr: travaillmr a;riœle 112062!lQl 2l 2l biolOl)ic uterial,(XIllea,JUte
2116 journl_alilt joarnalier 104031001 n ~spn(fresll , l5ecay.faod]
2ti5 jouml ali!t jœrzIalier 104031000 21 ll:st/spore(fresh , deeay.foodl

• 207 ~_al~.t jœrnager 114122001n 22
2Q; journl_al!~ )OUlIIi1liere 5lJ421l000 li 21 2l tllst frœ food Dterial
209 joornl_alilt jomaliere lllOS1ooo 2l 21 21 aercsol frœ mstaœaDs
210 jaurnl al~t ~qeaeral mIOlooo 2l 21 li iK'OI5Ols fml Cl'JStJceiJIs
m jC::nl(alilt aavner 50722l0012! 21 21 amlSllls frœ crustaœms
212 journl ir.:tœ jœœlier JlJlK100I
m ~cuml brass jcunIalier ccà:telIr de chariet el 113062001 2l 21 dlzst fIel Ilops, ysst, ultJ _

2l( jocrnl !xwtt 113101000 2! cottœ,lilll!ll,wol,biolOl)Îc lat
215 ';c:I!IlCbam! journaliere 106152000 21 ccttcD,lilll!ll,liIlCI,bio!oqic stJ _

216 journlJXlm! CllM'Îer S0722lool II cottCII,liam,wol,bioloqic Dt
217 journl_C3rtn jcmmlier 114052001 21 piper cmst
218 J(73111_d1a:ls 5lC031ooo 11 22 lsther,œllulase,tertile ll:st
219 ~œrnl c:!Iaus 109211001 11 22 leaUler,celllÙose,tertile œstJ _

22l) jcmol_chaus journalier! IlC052000 11 22 lsther,cellulase,tertile d:lst
221 joarnl_CCIISt J0501~1 21 11 IlcllseIIDId/blilldiaq dllst
222 joornl alllSt jourDalier 306011001 II 11 !Iausehold/l7Jildiag ltJst
22J joarnl_c:onst joarnalier 511091001 n 11 liIst frai plm Eterial
224 jourDl alllSt OLtvrier 110112000 21 11 haasetlold/bUil:tiag~
225 joarnl-const oavriet speciilise en elCavr..ion 313041001
226 jouml)isqu prepose 505061001
227 .aczrnJ disqu FlepJSe SD5lIfil001
~-na en::re 115162001 Il camstirch

229 jœrnl entre jQarnalier 307192Ol11 11 21 cqWc dllst,lÎ~
230 j(QIu(eotq: 3G9212l101
2Jl ~ foarn joarnalier 113062001 11 n lqa!IÏc dIIst,lÎc:raorqanÏSI
232 jounll-lIfta! 30n21000
m j:x:ml=lifta! 51U72l101
23{ jcmn!ta! ~ier 114122001
235 joum(:w joIJruliert 3l4D71000
236 jcmolllfW JUOelI'Ire 505061001
237 jouml=Rl journalier 508192001 2!
238 . ml nI ouvrier geaeral 115101001 21
239 J:œ)etto monOOl 22 biolOlJir: llterial ,lIiItml fibr
240 journlnetto S06lJ1000 22 biolOlJic Iiteriai,lIitlni fibr
2U loum(papir 51Q212OO1 II paper et

• m JaczrnJ.J'lara 5140310l10 11
2C3 joumljlhaI1 ~ier 3Dn21000 U
244 joarnl-P1acq OIlYfler 314121001
245 jœmlj:last 514172001
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m jœrn!.JXl!lI:e joanalier mOnOOI
m 'Cll!lÙ tabac iOO!lBlier ll3041COI 12 tobacco, pape!~

~ -
24S p:rn!_œr..! 5HO]lDOO 22 cottœ,wol,nu,sisal, jute
m jœrnl textl 511261000 22 cottml,wol,lliI,jate sisal
250 pJml-textl 114151001 22 cottoll,wool,au, i'Jte
m 'ouml-textl qeneral 5OrntOOO 22 ccttca, jute, \.œl, lÏJletl dustJ _

252 jœml ter..! ouvrier )09212OOll 22 cottœ, jute, vaal, lilll!llet
m jc::ml_textl cmier a tout faire mOllllOO 22 cottca, jute, \.œI, lillell d:st
m p:ml_tertl separateur 109IJ1000 22 cotton, JUte, wool, liB ltlst
255 jœrnl tertl tnnill!'J5e qeamle 51421100G 22 cottca, jute, 1IDC1, IÎJlell d!lst
256 jœrn!-tr.pub joumalier 113091001 22 oal:door ~,hiologic utfrial
257 ~)r.pIb ~ier 114251001 22 aatIblr lEt,biologie EUrial
253 pmi!_tr.pub )Q'Jl1Iillier 5G70UOO1 22 oal:door ct.:st,biolOl)ic uteriill
259 jœrnl tr.pz: joanalier 5W12001 22 aat::blr dast,biologic Eterial
260 jœml-verre l7.Mier travail a la c!laiœ 3lC261001
261 jour'..1-vitrI joarnalier 1140S2OlI1
m minfste DaC!1illiste 3lC291OOI
26) Edlin.i.ste Edliciste 314291001
26t l2C!Iiniste Œb.iDÎSte 51D192001
2ES racltiwb! Badtiliste 314291001 22 21 gniD dlIst, lites, spcres
266 llecaD aeroa leCiIÜ:iea 108061001
267 ll!Ca!I)spir II!C3!lÏcien SmOl001
268 DecaD auUJ 110202001
2611 1eCa.'1-aatol JeCa!l.Ïcit!ll 512151001
270 lleCaIl-autaz IeaIlÏciea autœol:ile 504252001
271 leCaII-aatDI teeanicien d'aato 10U61001
272 m:a(bicy 112281001
m leCall cbar-elev ]04102001
27< RecaD-c:hauf leeaa.iciea 106011oo1 22 ~ld/Mildi~ et
275 leca(~p 508192001
276 lecaD_eq.l~p Il!CaJliciea dliriot e1evate.lr 3D4102001
ln 1eCaII_~p EaJÙciea d'entretien S06Ulool
27B :ecao_equlp reprateur çpareils cestetDer 510192001 21 cqiDÏc liJst,li~
m lI!C2Il fixes 507lMIDl11 11 Zl cqWc dIst,lÎcrucqWsa
2&0 aecan-fires JeCiIlÏciea m251001 11 21 oquic liJst,licrocquiSl
2Bl 1eCëIJ1-Jeta! EaJÙcien 304102001
2!2 DecanJùaqJ secanicil!ll plaqJeuI' 30Sl72001
283 Il!declJl 112022lllI1 22 biollllJic lit. ,1ÎcmJr92!1ÎSE••
284 ledeciD IeleciD 112022OllO 22 biolagic ut.,licrocquis1s••
285 Il!decin I!decin 112022lllI1 22 !liollllJic Iit.,lÎcrocqiJIÏSIs••
286 ledecin Jedecil 112022000 22 biolagie ut. ,lÏcrocqiJIÏSIs••
2S7 Iedecin I!decin 112022lIlIlI 22 biolOlJÏc lit. ,1ÎcmJr92!1ÎSE••
2BB ledeciD Jedecil 112022000 22 bialagicut.,IÏ~ ••
289 ll!lIecin lI!lIecîn 315261000 22 bialagie lit. ,1ÎcmJr92!1ÎSE••
290 ledecin Jedecic 315261000 22 biolagic lit. ,lÏcroargiIlÏSIS••
291 Il!decin I!decin 3l5061ooo 22 biologie lit. ,lÎcraorguiSE••
292 lIedecic ll!lIecia 112022000 22 biolagic 1It.,lÏcraquiSIS••
29J Iedecin lelIecin J15~laol 22 !lialOlJie .t.,lÎcrocqiJIÏSIs••
29< Jedecia ll!lIecia 112022001 22 biolagic ut.,lÎcroarguiSlS••
295 Il!decîn I!decin ll2ll22llll1 22 biolOlJie .t.,lÎcrocqiJIÏSIs••
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215 medecin !edecin 315251001 22 Iüoloqic lit.,!icroorqmisls••
297 ledecin Il!decin 112022001 22 bioloqie Et. ,aicroorqanisE••
293 lle'Jecin Iledecill 112022001 22 bioloqi: 1it.,!Î~ ••
299 Il!decîn Il!decin Im22001 22 biologie Et. ,lÎcroorqanisE••
300 ledecin ledecill 315251001 22 biologie lit. ,licrool"gillÏS!!S••
301 ledecin II!decÏ!l 112022001 22 biologie Et. ,lÎc:roarfl.'tÏSIS••
]02 Iledecin aedecill a tesps partiel 315261001 22 Iüoloqie Iit.,licroof9illÏz••
JO! Iedecin ll!Ifecin generaliste 315261DOO 22 biolo;ie Et.,IÎ~ ••
JOC Iledecin pediatre 315061000 22 biologie Iat.,lÎcroo~s!zs .•
]05 Il!decin pediatre 315061001 22 hioloqic Et. ,licroorqanisE••
]06 !edecin pediatre 315061000 22 hioloqic lit. ,:icroof9illiz••

• ]07 Il!decin pediatre 315061001 22 bioloqic Et. ,aicroorqanisE••
]()! lledecin resideat 115061001 22 biologie Iit.,Ii~ ••
JOS Edel:in resident 315061001 22 biologie Et.,Ii~ ••
JO; aedecin resideDt 315061001 22 biolCC)ic lIi:.,Ii~ .•
m Jedecin resident 315061001 22 biologie Et.,IÎ~ ••
J!l lemisier coast aiœ-ewsier 5l1091001 22
m E:llÎSier-canstr lmIÎsier 314121001 22
lB !enuisier-1EUb1 50811f2001 22
J1( !emUsier-lI!ll!ll Cabriœt lie cadre 109231001 22
315 lIelIUÎsier-lI!'m Si!ùe!lr et coafectiQG 109121001 22
Ils lIemisieüerre 11(052001 2I
m wear 513111001
118 wellr 1OU1e'Jf 313041001
m operat_atiJt operateur de Edûne 5140UDœ
J20 operat alilt openteur lie Rdliœ 11ll'J61ooo 2l I1Ist fra: œts mi raisins
321 oœrafbrass operateur 507221001 11 11 dast mm bops, yeast, Blt
]22 oPerat-clrilq operateur et ajaste'Jr de lî9De 313091001 22 eazyI!S
]2] oœrafCllir opentear ~1000 11 11 22 sti!fems,œrt,felt,!lezp
m oPera(c:uir opentem' 511II1001 11 22 leitl1er ct.Ist,œllulase,tenile
]25 operatJœfr opmtellr 313041001 IBtber,œllulcse,teItile dast
326 operat CCJJrI' operateur 505202000 11 11 22 leatller llIst,corl,felt,hesp
]27 opera(ilFfi• operatrice de caRn e1ectroniqae 306091000
328 opent EC± operitrite lie udriœ 3111D2OOQ n Datural fibre œst
329 opera(etal operateur 513111oo1
330 operat_Etal operateur 507111001
331 operat_lI!llbles opentrict lie udriœ SOS192tJOi1 2I
3J2 operat EUbles ap!ntrite lie AcI1iœ 501192000 21
m operat..Jlli!St opentm de mille 309lt2001 li Of9Dic fiUm
m operatJlOIIle operateur de plIIIleS 507041001
m op!Rt soul operatrice de a:ltile 31J172lMJO 22 leither llIst,cellulose,tertile
1J6 operattabilc cpmtriœ 1lJ19l000 22 tdlIcal, piper dlIst
337 operat tert fileuse 113132000 21 cottlII, jate, 1ilIOl, lilIeII l1Ist
na cpera(tatl cpmtem" 309GC1000 21 CIllttcI, jute, al, 1i1!1l dllst . ~...
m operat_tertl op!Rtem' 508202000 2l cottlII, jate, wol, li.. 41st
140 opmt tertl opmta 3094l41000 21 œttcD, jute, al, li. dllst

• m opera(textl openteur 313091001 2l cottlII, jute, 1ilIOl, li.. cllst
].C2 cperat_textl opmteur 1I005l0G0 21 cottllI, jute, al, 1_ dast
14l operat tertl opentm 3D9lMI000 2l cottœ, jute, vool, lÎIIIII cllst
344 cpera(tertl opmtear de mi. 509152000 21 œttcD, jute, al, liIl!Il àst
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3(; operat_terJ operateJr de Ddùœ ]09192000 21 cottoa, jute, VlXI!, liB ct.:st
14é cperatJfItl cuerate'Jr de scb.iae SOm92l101 li ccttca, jute, lIOOl. IÏDell èllst
m ~rat_ter~ oPerate!:r cie lid1iœ l102J2000 21 cot"..aa, ~, wool, liDell ctJs:
j48 cperat_tfItl ClIe!ate'Jr de JaCbiDe 510mcoo li ccttcII, jute, llllOl, liDell è!ist
l49 operat textl oPerateur de lUC!ûœ 510111ooo 2! cotton, jute, wool, liDell li:st
350 cpera(textI cperate'Jr de Ddüœ U0C71001 li ccttca, jute, llllOl, lie àust
]51 operat_teIt! operateur de lidùœ 51011100l 21 cottlln, jute, iIlIOl, liB llIst
352 operat textI cpera~ de Dd1iDe 5C9l21000 li ccttca, jcte, lIOCI, 1_ dl:st
m opera(tfIt! ~tnœ 51(2(1000 Z! cottœ, jute, iIlIOl, liB Œst
354 operat_textI operatrice 514241000 21 ccttca, jute, Dl, liB d1lst
3i5 operat_tW-l ~triœ 10s021000 21 cottaD, jute, iIlIOI, liB Œ

• 356 cperat_t.ert:l oœntrice 101021000 li ccttca, 'jute, llllOl,~ dl:st
J57 operat_texU oPeratrice de uchiœ 10S061ooo 2! co~.3, jute, vool, !lB Œst
358 operatJfItl operatrice èe IlIdülll!S 306122000 21 ccttœ, jllte, llllOl, liB dust
3i~ operat ter'-l tisseasse 3lC291000 21 cottca, jute, vool, liB Œs:
lé{) patissier patissier 5C91211lO1 21 21 spiœ,iIl)t8tieat{a:rts•• }dllst
351 patissier patissier 509121001 21 2! spiœ, iDgred.ieJlt(JrJts••}~
362 patissie:r patissiere 313012000 21 21 spice,ÏlrJœÜeat{II!Its•• }c!llst
363 peintre artiste peintre 511511000
36<4 peintre peintre 509172l101 21
365 peiDtre peintre 1Hl22001
366 peintre peintre 5442211101 21
357 plil!'JSe œaM plieuse de vete5eDt 31ll!2DOO 22 ~.ile lt:st,l:io!ogic: :atHial
168 pllllbieë pl_ier 1U122l101 11
]6=} plœqe:r operateur de lave-vaisselle 313041001 11
370 polfCOFiste polycopiste 313081001 21 orqanic ltIst,liaoorganisa
37l prepose_auto!: 5102!2OO1
372 preplSe_aatœ prepose au pieces et COIptDir 513101001
m preplSe statn prepJSt au mtiOllDeleftt 515221001
174 pr~(tfItl preposee aar CXlIlIilÈ 51302m 21 ccttca, jute, lICel, li II!!II dllst
m presseur_teltl 5Il251001 21 c:ottœ, jute, wol, lie et
]76 presseur textl pressear 1092ll1lO1 21 ccttœ, jute, al, liB d:lst
317 presseu(textl presseur 109211001 2! cottoI, jute, wol, li.. cilst
318 pr1!SSe'Jl'_tfItl presseur 11191J1ool 21 ccttœ, jute, al, 1_ èIlst
m presseur}ertl presseur 109111oo1 21 cottoI, jute, lIII01, liB Œst
~O presseur textl presseur 109111001 21 ccttaI, jute, woI, liB èIIst
181 -tml presseur 1091311101 21 cottoI, )Qtt, IlOO1, liB œstpreS5elJr-
182 presseurJelt1 pressm 511261001 21 ccttaI, jute, _l, 1iJe1 dllst
18] presseur tertl presseur 5112511101 21 cottaII, ~, vooI, lilll!lŒst
]84 pressell(textl presseur 511261001 21 ccttaI, jute, wol, lie dIlst
395 presseur terJ presseuse 5O!16100G 2! cottaa, jute, al, li.. ciIst
386 secretaiÏe secretaire de direction 5Wsmo 22 argeic dIst,li~
197 secretaire secretaire et teneur de livre 5lI9OSl000 22 aqui: lilst,lÏcr'lIDqIIIÏSI
]88 saadeGr 51DZl2lIOl
18~ sœdeur 510212001
39D saadeGr aidHuudeit 114052001.•.-
m soudeur asseblaqe d'~lBIIt forestier 511l32D01
192 SUlISeur SlIIdear 5l1l.l2lll1
m soodeur saudeur 51Ul2OO1
J94 saadeGr sod!ar 1060nDOI
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195 S(1.!deur saade!lr 511112001
196 soudeur soa:fevr 510212001
117 soudeur sœde'Jr 5HI212OO1
J98 scutirear br3ss SClrtirellr llJOS1001 12 li d1:st frmI hcps, yeast, barley
199 spinœr Ëtal toarDeur de !etzl -SPillllM" 506082001
<CC suœ.."V wU superviseur J~212oo0 12 tert.ile c!ust
m teèh.'Iië agent tedlniqae 1lmZUOll Z2 21 orqanic G (lise)
<C2 tecbr.ic avisear tedlIIique Bi-eIlerqie 512191001 li 21 crqWc éust (1Îsc)
401 teellrjc elect tdnicien en !lectrlXeRliqae J070noOI
<C< tedt!ic-eauil) ted1.'Iicien JC(j14loo1
m tecb.'IÏc)ÎllÏp teeblIicien 306241001

• <Dé tedlnic eqvip tedlnici!ll JCfi14looi
<07 technic-equip tedtnicien 1116241001
<CS tecIlrJ(qen.civ tedlnicie!l de laboratoire 507271001 li li soil dust
409 tecll la!xl aide laboratDire Il16DJZUOlI li
4lC tedm:ic lenU tedl!licien 114151000
m tedlnicj:ilm tecMicil!ll!le en lallDnt:Dire 5lJlDl000 li
m tedlnic œcto tecllDicien 5072Uooi
m tecbnic~t:D tedlnicien 5117281001
m tedlnicJi'ctc tecllDicien 507281001
m technicJIIotD tecllnicieJllle en i~ion SOi28I000
m tedlnicjtlotc tedlnicienne en ilpressiCll 5G7281llOO
417 tisseur_textl tissm il4261001 22 CIlttCll, jute, lIllCI, liB dllst
418 valet valet 309021001 21 tertile dast,bioloqic laterial
m veaèease tertl ftlI!ease 504221000 21 textile dcst
m vecèease-tertl v~ 507221000 21 tatile éust

•
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1 aid~e aièe-B]Œ:nier 507082001 21
2 ajast_1eCan ajast!llr IeCaniqae 5D71711101 12
] arclleolog!le m:beolOCJÏe 112052001 22 11 li m:mtiClll ckIst
4 ass/red1 ms ilSSistaDte èe ràrcI'.e 111112000 11 il li 11 li lise. iaqaJlic dusts
5 asseJlb1 fiattr asseIblell!' 31]9192001 li 11 11 li aise. ir.orqanic dasts
6 assl!lbfl:ross asseElease 308152000
7 asseIbl-elect 5140llCCO 11
8 assemC1uœt mœle!!!' 114llUOOO 11 il IÏSC. iacrqalic dusts
9 3SSl!Ibl-Etal 10U81001 il aïsc. ÙC!q!nÏc c!IIsts

le asseIb(mr 510212000 11 aise. imrqmc dusts

• 11 asss!lfslido assableur Jl3l1UlIOI il 11
12 ba..."l!e311-as;talte 10418100112 12 12 12 i:crqa::.ic pît;ll!!lts
1) barte:xfer barteI:der 51U52000
14 cables teleœ 5C4261OGO li aïsc. ÎIIO!Ça!1Ïc èasts
15 cariste aIât cariste 513227001
16 orîste-brus operateur dIa..'ict e1mtear 113081001
17 d:allffeür 304211001 21 11 li 21 21 catdccr dust
18 dlaaffe!r l3IÎcrm!ll!' livreur 5152nCCI21 li 21 21 21 outA!car dast
19 dlaaff!!l! dlallffeur 304211001 21 il 2l li li œtdcar dcst
2() dlaaffeur c:hauffeur 506082001 21 11 li li 21 aut:door ll!st
21 c!lauffe'Jr dlauffeur 107202001 21 il 2l 21 il outdoar dust
22 c:!Iauffeur c!laaffl!'JI' 50607100121 11 21 2! 2! oatdœr ltJst
23 cIlauffe'Jr dlallffeur 11l4211CllI 21 11 21 21 21 outdDar dcst
24 cl!aaffer.:r dlauffeur 51)22700121 Il li 2! 21 aatdœr li:st
25 cIla:Iffl!'J! dlauffl!llI' 501192001 21 11 21 21 21 cutdDcr tmst
26 c:haaffe'Jr cbaaffeur (stitiOllll!llt!llt) 5061J1DOI 21 il 21 21 21 œtdœrœst
27 cIlauffeur dlaaffl!llI' d'Iatcbas 50E071001 21 11 21 21 21 oatdDcr dust
zg c!Iallffeur dla:1ffeur d'ilItabJs SOn9lDOl21 11 21 21 21 autm ltst
29 d!auffe'Jr cIlauffellI' d'IŒtdIIls 504252001 21 11 21 21 21 oatIiDcr dust
10 c:l:auffeur d!a'J!feur de cWOII 112091001 21 11 22 21 21 act:door œst
31 cIla!Iffeur cIlauffeur de c:uiCl 507Q.Cl00l 21 il 21 21 li œtœor dllst
31 chauffeur cbauffeur de cu.i0ll 507041001 21 11 21 21 21 œbbJr œst
)2 cIlauffear cbauffellI' de cuiœ 514131001 21 il 21 21 21 oatdDar dIlst
13 chauffeur dl.iuffeur de CDÎlII 514031001 21 11 21 21 21 autmŒ
14 chauffeur dlaaffm de cuiCl 514t111001 21 11 21 21 21 outdoar dIlst
3S chauffegr dlauffmr de cWOII 51C031OO1 21 11 21 n 21 autm ltJst
16 d!auffeur dlaaffm de cuiCl UooilOOl21 11 21 21 21 catdDar œt
37 c!mIffeur dliuffear de euiOll et .:œcïen ll2091OO1 21 11 21 21 21 aut:Ioor li:st
l8 dlauffeur cbauffm de tui j12101001 21 11 li 21 2! outdDcr dust
39 c!:a'JfferJI' c:hiuffear jounalier 1GU&1OOl 21 11 22 21 21 aatœor Œst
40 chauffeur cWffeme 507041000 21 11 21 2l 21 oatdDar dust
41 cllauffear livrmr 306122GG1 n 11 n 21 n ClItdDcJr dIst
42 cIlauffellI' limur 5042filOOl 21 11 21 2l 21 œtdDor dllst
0 ctJauffeur limar saC2S2OG1 n 11 n n n CIItdDar dIst
44 cIlauffear limur 504261001 21 11 21 21 21 outdaar dast

• CS dlauffear limE' SU10111Gl n 11 21 21 21 CIItdacr c!Ist
46 cIlauffear limur 511101OO1 21 11 21 21 21 aatdaDr dllst
47 dlauffear limE' 5131GICGl n 11 n n 21 ClItdœr dIst
ca dlauffeur limur 504261001 21 11 21 21 21 catàr dllst
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(9 dlauffeu!' tnr:spc:t calÎOlmeur 3116071001 2l 11 21 21 21 cutèccr dust
50 cill!..'!teuse ciJenteuse mInOOO
51 ciEnLouse edwttillœleuse 31Jl82COO 11 2J
52 coiffeuse aille 3111021lOO
53 œiffeuse aide-cciffeuse 3lJQ91llGC
5< coiffeuse assista.."te coiffeuse JlJ032000
55 œiffeuse assistante-coiffeuse S042S20CC
56 coiffeuse assi.stantKl:liffeuse 504252000
57 œiffeuse coiffease lC72l2000
58 coiffeuse coiffeuse 107212Ol10
59 coiffeuse coiffeuse 10721_

• 60 coiffeuse coiffeuse m1l2000
El œiffeuse coiffeuse S04252000
62 coiffeuse coiffeuse 1012l2OOO
E3 cciffeuse coüfease SOB2C2000
6< coiffeuse coiffeuse Jl3212000
e5 coiffeuse coiffease 3132J2OOO
66 coiffeuse coiffeuse JU21200tI
e7 coiffeuse coiffeuse l1J2120CO
68 ~-Eq c.is 106072000
69 CC!lClerqe coccierqe 3Q!232C01 21
10 co~erqe c:oecierge 3092J2OOlJ 21
71 CŒClerqe entretenellr de biltilellt 314121001 21
72 lDItre !et ccatrHaitre 514101001 11 !ist. îJmqUÏc cmsts
13 COO!'dc.Ïn coa..~t:dœ 51l091OGG 11 21
74 cœpeur-~ coapear a l'arc 314251001 11
15 coupeI1!' CUl!' ceapear 5C'InOtll
16 couturiër COlItlIrier 115172000 21
n ccuturïl!:'! COlIbIriere 50919280ll 21
18 couturiere eaatlriere 510112000 21
79 cœbrie.~ coaturim 1101321101 Z1
83 couturiere COIbIriere mm. Z1
80 couturil!:'! coabIriere l09llicac Z1
81 couturiere cœtIriere 109111000 21
82 couturiere OlItIriere 109111"0 21
83 cœtlJriete COIIturiere Sl4DUOOO 21
84 cœturiere ccat:ltiere Jl4~lcac n
85 couturiere COIt1Iriere 5OD21DOO II
86 CllUbIriere cœtIriere 1142!111CC1 Z1
87 coutlIriere eaatlIriere 1151Ul1OO n
88 ccubriere COIIt1Iriere 509192llllG 21
89 coutlIriere caatlriere 509InOOO n
90 ccutariere coatItiere 510lUCGG 21
91 caaturiere COIbIriere 5D9172l1OO 21
92 cœturiere opmtrice de lICWe a ClIIIdre SOllilGOO 21
93 caaturiere apentriœ de -'iDe a ClIDe 5OI16UOO n

•• 94 ccutarie.~ opmtriœ c!e BiiDe a cm!re ll3C91CGG 21
95 coatariere apentriœ de B:liDe a COIdre mos_ n
96 couturiere cpmtriœ de B:ÛII! Il c:'œ!re 5lI1102Gctl 21
97 mstaces 104031000
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97 C!1IStaces 104031001
98 cuisL'Iier 31llQ2000
99 cuisinier 112C620CC

laG Cllisinier lQ4121DOO
ICI cuisbier aidefeWi: lC60910CO
102 cuisinier cuisinier 509192001
103 cuisinier œisinier 509172001
10( c:nisicier cuisinier 509192001
1CS cuisinier œisinier 514101000
IG6 cuisinier cuisinier 110112000
lC7 cuisL1ie: cuisi:ûer 110U2000
108 cuisinier cuisinier 110U2000
109 cuisinier cvisinier 5mOl000
110 cuisinier cuisinier 510212001
111 cuisicie: cuisinier llC2l2Ct1O
112 cuisi:ûer œisinier 110lJ2001
llJ cuisÏJ1ie: cuisinier 509172COI
114 cuisinier cuisinier 314071001
115 cuisinier cuisinier 5ICOUIlGO
lU cuisinier cuisinier 1plollJl!ll[' 509l92001
117 cuisir.ie: cuisw!.re 314071000
ua cuisinier cuisiniere 514031000
119 cuisiniere aide cuisinim mtl62000
120 cuisiniere aide-alilentaire 313091000
121 cuiswere aide-clÎSinier 3lUOZOOI
122 cuis iniere serveuse aide-cuisiniere 314221000
123 èelxlss/peintre 107212001 U 11 11 21 talc,calci. ca..'1lOCate,clays
124 èeboss/peintre qmat 3lJ061001 11 11 11 21 talc,calcilll C!!IIOIBte,clays
125 d€ltiste assistallte d!lltaire 51221100ll 21
126 direct ÏIF diRcttice de finition 306091000 11
127 ebcisiè ebeniste ~2l2OGI 21
128 electricien ~ electricien UI61S2OO1
129 electricien electricien ll5l72œl
130 electricien electricien 1_1001
1J1 electricien electro IeC!lÙcie!1 513101001
132 electnlFlast electroplast 308172001
133 eIba.lleur eIbal1l!1l!' 31CC51CGt
134 !Iballt!Ql' ~de~ralls 31J112000
US e!lSeÏljlIant !!I5eÏqIIIlIt 314121llGl 21
136 entrHenalJ enttetiell leMlJ!r llSlltl001 21 n 21
137 entrHen!Ç entretim~ ll2071GCG 21 21 21
138 entrHe2q entretiell l!DIlJ!l' qmt lie tmail lta 50 513202aOlt 21 21 n
139 entre-lenaq prepose a l'e!ltrttïm 312281llGl 21 21 21
140 entrHeœlJ prepose a l'mtRtien lerIICJl!t 115101001 n 21 21
Hl entre-1e!I!CJ prepose a l'eIItretïen leIIIl}!r 313O!10Dl 21 21 21
142 entre-1eIla1 prepI5e al'entrttïell le!IIlJ!r 514172001 21 n 21
143 entre-lenaq trie15e et entretien lIeIIIl}U llC121GCG 21 21 21
144 entre_1eIIi!9 entretiell lIellI9!f 51ill2OOll 21 21 21
145 entre_Enaq entretiel! l!llaIJe! 111l1l2Cll1 n 21 21
146 entre_E!laCI entretien ll!IIilJU l"l21CGl 21 n 21
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m e:ltre_Eaç entretien Ie.'!aq!!' 109121000 21 21 21
Ha e:t.'1!_EI:aq entretiE!!l~ 513101000 21 21 21
1(9 e!:t:e_Eaq ent!etiE!!l JI!!lalje:' l1l2l10CU 21 21 21
156 entte_E%lilÇ entretie!l Eaqer 508102000 21 21 21
151 e!!t.'1!_EIaÇ oavrier d'entretien çefle..~ Jl4071l1nl 21 n 21
152 en~_~ 1D92UOCl11 21 n 21 21 cœsbctill.'! c!ust
m en~_ccnst lllli62001 22 22 22 22 22 CCIlSt:rŒtica «!Dst
15-; e!!t:epr_CC!lSt 511152001 11 21 n 21 21 Cll:lStructiœ èust
155 ent:epr CCIlSt 513111001 Il 21 n 21 21 alIIStr.x:tiCII dr:st
156 esthetiëiœe lCC2UCCC
157 estbeticie!lœ estbeticie!'Jle SlilllOOO
158 estlJeticie::z:e estItetici!!!l!!t! 5lill2COO

e· 159 estJleticie!!lle ~ci!Me Slill200G
lEO estbetici!!I:Ie esthetiCemle 5W32COO
161 es+Jleticie::ne estIIeticie!!!le 5lill2000
lt2 estbeticiœe proprietaire estbeticie!llle 51l1l2DOC
163 etiquetteuse etiquettease 310222000 n
16( qraVelr 3092l2DOl il
165 iJprœa- 1111141000 11
lEE iç:"iJeur a~ti-pressi!!' 3l2042CCl
167 apriBr .iJear 5111521101
lES ~~ ~ 109191000 11
169 Ilpfaear relieur 105202001 11
170 infirlie..'1! 112022DCl
171 infilliere aide-infiraiere 307071000
172 ë!iniere infirliere ll2Ca20DO
173 inCirliere infÎlliere 107011000
174 in!ü,ie.."e i!l!1.."'Iiere moa2Gl1C
175 intimere infiniere 31208_
176 infimere Wirlie..'l! 312112000
177 intimere miniere 301192000
178 ÏJ!firliere in!1.."'Iiere 512l12CCO
179 inflmere infimiere 314021000
lac infi.~ere infi."Iiere llC021llOC
181 inCimere infimiere 312151000
181 in!irliere infimere J12l51GOO
183 ilIfirtiere infimiere 3UlSlDOn
W infimere in!imere 1121C211CD
lBS inCimere infiniere auiliairt 307041000
186 infi.'l.Ïere infirliere -.iliaire lC7041CCG
187 infirtiere infiniere aariliairt 3[17041000
188 in!ini!."e infL'tiere lIIIiliaire llCoalGGO
189 intimere infiniere aarililiR 107022000
19C infiniere infirliere auilWre 3"222C00
191 infirtiere infiniere aai1ilÎR 505071000
192 infL"Iiere infinim lIIIililire 5G5071GGO

e lCJ3 infirtiere infiniere auillim 3mc1ooo
194 infiniere infinim !!ft I!decine et cliœqie 312151fJtIG
lCJS inCirtiere infiniere !D lUi. scolaire 312151000
196 infi."Iiere infirliere eblfiante 512112CCC
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~~zed joI: titIe OrigiDil jcb title giW!ll Dy subject
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Dl D2 D3 c.; Ils Cl Cl-l!ale

--- -- -- -- -- -- --
197 inqeci~ inqenieur SC7151C01 22 22 aine, emvaticn dust
198 ~_allit cadre inspecteur des riantes 5042110111
199 .insDect Etal ~ ca:ltre-laitre 514101001 il il Il lise. ümqa:ûc dusts
200 iDSPect- E21 11lSpecter.lr CllDtmle de q'Ji!ite m15200111 11 !! lise. illOrqanïc ltolsts
201 i:~Jlas:~et illS~.e'Jr COIItrole de lJ1Ùite 51(101001 11 11 11 :Wc. illOrqmc Œsts
,02 i arts iIstrlx:teIr de !etiers UClS1000 12 12 21 21 iJIcrqiIüc piÇlellts
20l pJOl1 am 510212001 11 Il 11 lise. i~: œsts
204 joarnl~aqric cueilleur 5142moa 21
205 )C7.ll'IÙ:agric travailleo,:r agricole 112062001 2l
2116 joarnl a1iIt jaurnalier 104031001
2G6 joumCaliJ: jœœlier 1IX031000

• 237 .oarnl-aliJt -aarnali U4122001
J'-al' ~:e208 ]CIlII1Il ~ 5042l1DOO

209 journl-alilt joarnaliere 3130511)00
2IG jœruCalu: ~qeœnl 113101000
2ll joarr[alÏlt CRMur 507221001
212 journl-auto!! j:Imlalier 313IXIOOI li
nJ journl-brass journalier~ de œariat dente U3l162OOl
214 . l-iJcand 113101000 21
215 =-iJIand ~ere 11l6152OOlJ 21
216 jcJ.:rnl-t-mt::I auvner 507221001 21
217 jaan(cann journalier U4052Ol11
218 pmù cha'JS 5lC031000
219 joarn(dJallS l09211DOl
220 jœrul-c!1a1!S jœœliere llC052000
221 jo'.rrn(cœst )05012001 11 21 21 21 21 alII5tIuctiœ d!lst
222 journl_coos: jœmalier 30607loo1 li 21 21 2l II c:œstmc:+-Jœ ltst
22) jcurnl CCIISt jcaraalier 511091001 il 21 21 21 21 alIStr1I:tiœ dust
m jœrnl-const ouvrier 110112000 11 21 II 2l 2l COIStlllctiœ ciJst
m jcurnfCCIISt ouvrier specialise eIl ezeantiœ 113041001 22 22 22 c:œstN:tiœ d!lst
226 journl-diSlF prepose 505!I61l101 11 11 IÎse. illOf9Uic llJsts
227 journ(disqu prepcse S0506lool il 11 1Ï5C. iaquic dusts
228 jœrnl elae 115162OO1 11
229 journfentre jœIBlier 307192001 12 22 12 21 t'CIIStm:tiOll dzt
233 jcmn!)I1:rp ]09232001
231 journIJoum joarDalier l13Gé2001 12 22 12 21 re!nctorybrictdust
232 )OIJIIll Etal 3117121000 Il IIÏsc:. iJIX9IIÛC: Œsts
m jouml-Eta! 514172001 11 lise. iaquic: ltJsts
m ~=Etal ~ier 114122001
235 purn!._Etal jourDaliere 314071000 11 aïsc. iaquic lt:sts
2J6 jœrD!Etal JaIlCIel1Yr'e 505OfilooI 11 lise. iDar9UÏc cilsts
237 jounll-ebl jaumalier 508192001 21
DB journ!)ellbl OIMier geaml 115101001 21
239 ]OUIIl1_œtto 112071001 11
240 joarnl netto ~lJlOOO 11
2U journ(papir 511)212001

• 242 jourDlJlhm 514031000 li lise. illl!1JlllÎc dusts
m jœnlljiIan jaurœli!C 3l17121ooo 11 Ilisc:. iDeJrqUic ctJsts
244 joarnlJlI~ ouvrier JIC121001
245 jœnllJÙast 514172001 11
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StaOOar:lized )oC ti:le crigiDa1 jcè titIe giftD by sabject

(:_œdeJ (JotUIeiJ [Jà1 titIe} [IDJ m~ Pm SI!J mrc Ci!A1 !DlJS ID:JS
Dl D2 Dl D4 D5 III 1lI'"2Ie

------- -- -- -- --
245 joornlJlOIIPe j:mDa!ier Jl(Q1lQQl 11 J!s::. imrqmic ~.s
m jœr:1!. tabac journalier !1J341001
m JOJruC~J Sl4GJll1OO II
249 joarnCtertl 51126100ll 21
250 ~-terJ 114l!l00! II
251 jœol-textl qeœral 508232000 Zl
252 journ!-terJ ouvrier 3G9212000 II
25J journ(textl auvrier a tout faire 5lJ1I310ll0 21
25( p.lrtl! textl sepante'Jr IG9mOOO 21
m joarnftextl travailleuse geœrale 514211000 21
255 jouml-tr.~ jouœlier 11Jt191oo! 11 11
257 joarn(tr•pail -oarnali 314251001 11 11e, 258 pmI1 tr.~ ~~ 50700.00111 Il
2S9 joornftr .PIb jœrnalier 5ll1J2OO1 11 11
260 jœrul-verre oc'lrier tmai1 a la c:baiDe JH26!oo! 2l 2! qlêSS~
261 '01lrIÙ-rit:rx joarDaller 114052001 22 qlass dlIst
~2 ~infste saOiJüste 314291001 12 21 ibnsives œ:st
263 scl1iAiste I3dtiJüste m291oo1 12 2l atnsift!S dust
26< 2!lïDÎsf'.e uc!üIIiste 51G192OO1 12 21 abnsi1eS ciIst
2E5 JadrlDiste Jac!liDiste m291oo1 12 21 abAsift!S dust
256 let:aIl aer.lD aecaDiCÏl!I1 108061oo! il 11 11 atnsiYeS ltJSt
267 leCal1)spir IeCaDÎCÎen SlJlOIlJlll
268 lIecao alIto 110202001 21 11 II 2l atlnsives œ:st
2E9 1leCaIl-autel I!CaIlÏciell 512151001 21 li 11 2! abnsi11!S àl:st
27[1 1Iec211-a'JtO!l e:miciea iUtaIllCile 5Q(2S2D01 21 11 11 2! ibnsives œ:st
27l l:eC3II- auto! IeCUiciea d'auto 103061001 21 li li 21 ab:isives dust
272 leca(bicy 312281001 11 ibnsiYeS œ:st
27J JleCaII cllar-e.lev 304102001 11 11 abnsiYeSœst
274 aecan-c:!lauf Iec:m.!CÏl!I1 l060mOI22 21 11 21 refrac:torybrictli:st
215 œcaJI-equip 508l92OOi 11 11 abrasi11!S dm
276 lIet:a1l~e;r.tiF secaaiciea cllariot eIentear 3OUG2D01 II il ibnsives ciIst
217 lIeCaII~equiD II!CIIÏcim d'elltretim 5061Jl04l1 11 li 21 21 lJllSS èllst
278 ~eca(equip repantmr appmils GestetDer 510192001 li li 21
219 ll!C'aD fixes 507041001 12 22 12 2l remctc!ybtictdust
280 lIecan-fires Ieœi:iea 3142S100l 12 22 12 2! rtfnctary brict èt
281 !l!C!D-letaI JeCalicietl 304102(lQ1 11 Ibrasives dnst
282 aet:allJlaqu ae:mieiea plllJ.lellr 308172001
283 1l!decll1 ll20mGl
284 Iede::in lelI!ciII ll2OUOOO
285 ledecin l!deciJI U2022001
286 aedecio Jeiecin 112022000
287 ledecin ledeciu wauaoo
288 Ifdecin It!deciD li2022000
289 Iedecin Iedecin JIS~lOOl1

29G ~edeciD l!deciD l15261000
291 Iedecin l!'Jecin 3lS061ooo.", 292 aede::in aedecia il2G22OGO
293 Iedeci.n ~ JIS2UDOl
294 ledecin aedeciII 112022001
295 lI!decin Iedecin 112022031



•
"'>i~L: '

::;~.-.:.
-,..;,- .-r-

-- ....
~........ _.
-'-, .. - .. -

.- .. ~.. .:'";..::j."-~:;.:' ...

'!~i:~":

.-.·.··:Jii.··: .
-~ ..~....~~::t:-~:~.~ ~:~~ :Ji':.~···

.... ::" -

.'...
:~ :~.

-.~
_ .....

.-:,,--' .. -;

.-

29-Sep-93 Croop DE!Zpos'.Jrl!S: lDOrgaDÏC dusts Paqe 7
aU exposai jdIs lisUd

StaJdar:lized je!: title Orfl}ÏDil job title gi'ft!ll br S'J!Iject

(~_cœeJ [Jcb_De'ë] [Job titlej [ID] ASBE ml S!LI COIC œ.~ m!J5 mllS
Dl 112 Dl ~ CS DI DI-naE----- -- -- -- -- --

296 !!edecin aedecin 3!52S1001
291 Il!decin ll!!feciJI 112022001
m lledecin lIecleciD 112022001
299 Jedecil'J Il!decin 112:1mU
300 !ede::in !edeciD 3152S1OQ1
Jal ledecir. eecin 112022001
Jal medeciD le'Jecill a teçs partiel 3152S1001
J03 ledecin le'Jecin~e 31526100:J
31)( !ledeciD pediatre 315061000
305 Iedecin pediatre 3150'1001
30S ledecin pediatre 315061000

• J01 I!!decin pediatre Jl50610Ql
30! !edeciD residen: 315061001
308 Iedecin residellt 3l5061ooi
3M lledecÎD resident 315061001
Jl3 ledecin residellt 315061001
3!! lleœisier ClIISt aidHellrisier 511091001 12 Il 21 zr
m Ier.IlÎsier-c:l!S"..r lelIllÏsier ml2l001 12 11 21 21
313 lleD!.Iisier-ul 508192001 2!
314 lIenuisier-1E'.:bl fabricant de cadre 109231001 2!
315 Jlewisier-ml sahleur et CllIIfectiQII 1119121001 2!
316 Jlewisie(verre 1140S2001
Jl7 muleur 513111001 22 11 11 abrasiteS dust:
m Dœ1eur mulear 313041001 22 11 11 abrasives cbt
m operat alilt operateur de Eœine 514OUlIOlJ
320 operat-alilt operate:r de IadliDe 110061000
ln operat-llrass opentear 501221DOI
322 operaÙIÜ1q apmtm et ajasteIr de Hp 313091001
J2) operaÙlÙr apentear JOIJ04I00G
J24 opera(Olir operatear 5l31l1oo1
325 opentJOIIir opmteur 3lJlI4!OOI 22 il 11 ab!isives œt
326 operat fœrr opent:ear 508202000
327 OI:era(ilpriA operatrice de c.ra electrtmiqae 3_1000
328 operat_Ech apentrice lie adùDe 311l02OOO
329 operat_Etal operatellr 513111oo1
330 operat Etal apenteur 507111001 Il Ibnsives ltJst
131 opera(....Jbles operatrice de ladIile 5G8192OOO 21
332 operat_E'Jbles operatrice de ladtine 508192000 21
3J3 operat.Jlast operateur de uchile 309192001 11 11 11 lise. i~c ltJsts
m operatjXIIIle open_ de pœpes 507041001
m operat_sou! apeRtrice de lidùlle 31J172000
m operat)abac opentrice 313191100
337 cperat teIt fileuse 11J1J2000 21
338 opera(textl operatl!llf ]""1000 21
339 operat)ertl CIfl!Rte'Jr soa202OlIO 2!
34G operat_textl apenteR mMlOGO n

• 3U operat_tertl opentelr 313091001 21
342 operat_tertl opertteIIr 310051000 n
3U operat)ert1 apentear ]MQUOOO 21
30{4 operat_tertl awmtear lie aàiœ SMI5mO 21
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2lf-Ser-~3 Gro.:p :> exposcres: llIOrgani:: cts..s Paqe B
aIl expcsed jcbs listed

StaJWnlized job title OrigiE! jo!: title giYel ty subject

[E_coèej [JOO}leij [JclJ title} [Ie} ASa! mi SILI cœc ca~ !OOS ID13
Cl C2 D3 D4 CS !lx CX-me----- -- -- -- -- --

)4; opera:)ert! aperaœ:r de !2Chiae )09192000 21
!46 operat textl operateur lie Jadline 50809ml 2l
3<7 opera:=ter..!. opmtmr de udtiJIe 113232000 21
)48 operat tertl aperateur:lellildlÙle SlU1100D 2l
m oçera(teItl aperaterJr de lldIiae 51O!l!000 2!
35D operat_terJ operateur :le lIiIdline 1100710111 2l
351 operat ter..! operatl'Jrdeut!Uœ 510111001 21
352 operat_textl opera~ :le lDine 509121000 21
353 ~t textl opmtrice 514241000 2!
354 operat terJ operatrice 514241000 21
]55 operat_terJ operatrice 105021000 2l
356 operat terJ operatrice 11)8021000 il• ]57 opera(tert1 operatrice de sad!ine 108061000 2!
358 operat_textl operatrice lie Idines 306l22OOO 21
]59 operat ter..l tisse:sse 314291000 2!
3611 patissier patissier 509U1001
351 patissier patissier 509121001
362 patÎSSier patissiere 3l3l132000
153 peintre arti~..e peintre 5IISllOOO
164 peintre peiAtre 509172001 11 21 21 21 21 i~c piqlSts, abrasives
365 peintre peiDtre 11412200111 11 11 i lIQl"9iBÏc pi9ItDts, abrisives
lE6 peintre œiItre 504221001 11 21 2l 21 Ü ÏJmÇID.i.c pilJ!2llts, abrasives
]67 pl ie.:se b.lmt plierJSe de 't'!teItnt 313182000 11
368 pl~ier plœbier 114l22OOl 11 22 il 21
169 ploqJr operateur de l~fiisselle mOUOOl
370 polYCOFiste polycopiste 313081001 11 21 21
J7! prepose_autO!! 510212001 21 21 2! 21 œtlblr cmt
m prepose_MOI prepe iIII pietes et cœptoir 5UI01DOI 11
J7J presœe stItD prepose lU stiti--.t 515221001 21 21 2! 21 Olltlloor cmt
J74 -textl preposee au~ 513022000 21prepDSe-
]75 presser.rr tertl 511261001 2!
376 presseur_textl rnssear IIJ9211001 21
3n presseur_tertl pressl!'.!l 109211001 21
378 presseur_textl presse 1"131001 21
379 presseur)ertl presseur 1091J1ool 2!
3aD Frl!SSeUr_textl presseur 109131001 21
38! FresserJrJext1 presseur lG91J1DOI 21
382 presseur_teItl pressear 511261001 21
m presseur_tertl FR5Sf'Jf 511261001 21
]84 presseur)ertl pnssear 511261001 21
]85 presseur tertl pœsease 50&161000 21
]86 secretaire secmairt lie direction 51llS_ il 21
387 secretaire seaeœre et teamr cie lim 50905IOOO li 21
]88 SOldeur 510zmDlll 11 11
389 sœdeur 510212001 11 11 11
390 sadm ai.... 114052ltlll 11 11 11

e· ]91 soudeur IS5eIbIIgt d'!lJlÏpelMt Coiestier 511132001 11 11 11
392 SOldeur sœIear 5lW200122 22 21
393 SOJdeur semeur 511132l101 II 11 II
394 soudeur SOldeur lll6ll1lDDI 11 Il 11
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aIl expcsed jcbs lIsted
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[E_code] [Jcb_nev] [Job titie] [IDI ASSE mi sm cœc C'H,I_~ mcs IDl'5
Dl 112 Dl n.; os !lx I!l~

--- -- -- -- -- -- --
m socde:r SO'J~ 51!l32OO1 il il 2! 2! abrasives It.:st
396 soodeur soœfeur 510212001 11 11 11
397 soudeur Sl7":deoJr SlG212OO1 22 22 21
m soatirevr mss sautireur m081001 11
l~11 spimer Étal to!lrDl!U de !etal lspilllle'Jla 506082001
4CC supe."Vfert.1 superviSŒ' lC9212COO Il
m tedlnië agent technique 314192000 11 21
4C2 tedl!lic msear tedlniçue Si-enerqie SI1191C0111 21
403 teè'Jlic elect tàiciell eIl elect:re-œmiqae 307071001 11 li U 11 :cise. ÏJl:rqaJÜc d::sts
4C4 tedl!Ii(equip tedl.,icien lC62UOOI
405 technic_equip tedlnicien 11l62Uool
<Cé tedlnic ecu Î:l tecbnicil!!1 lC624lUlll• m tecllnic-equip tedlnicien 1M241001
<ca t.edl.'li(çen.civ tedmicien de labmtoire 51172711101 11 11 lise. L~ic dusts
<cs teO. labo aide lilbcratcire 1~J2CCO 11 Ei5C. i~c èllsts
UO tedl!ilc le!ltl teœrücien 114151Coo 11 11 11 lise. iJ:.crqanic easts
m tedlIIicJhm tedlIliciellll! eD laba!atoire 5UlOlllOO 11 lise. iaqmic dnsts
U2 tedmÎCJ*'tc tedmicil!!1 507281001
m tedmicJbato tedUlicien 507211001
m tecb.'lic œcto tedlIIicien 5(17281001
m technicjiloto tecMicien!le en ÎlpreSsÎorl 5072S1DOD
m tedmic Dbcto tedJnicil!lllle E!I:~œ sonnooo
<17 tisselI(teItl tisseur 314261001 11
m valet valet JC9C1IOOl 2)
m YeIXiease textl vendeuse 504221000 21
m ver.èeuse)extl vendeuse S072210CO

•
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3~Sep-93 Gm:p EeIpOSllres: lfetals Page l
al! exposed jobs listed

StaMard!zed OrigiDa! jab titIe qÏven :y sabject
job title

[:_ccèeJ [Jcb}!ev} [Job titi!] [ID} A!JJl FT.A'1' lIa CIRO cœA CAIX ID Œ! œT
El !2 E3 [4 ES [6 rI Er [r-1IiDe

----------l aide-vagonnier aide-wqomûer 547082001
2 ajust)EC2Il ajmeur IeCaDiqJe 5071TIOO1 12 12 12 12 12 YirÏœs 2etaIs CI'll!l allays
3 arc!leologt:e aràleologie 112052OO1
4 ass/!ed1)JilS assisbllte èe redlml:e 111112000 11 m1CllS Il!Ws fra:: illlcys
5 asseIbl œUr asseIbleur 30919211111 22 22 Pb,Sb,As,SIl
6 asseIbft:ross assSllease 30815_
7 asseIIbl-elect 5141111llOO li 22 22 Fb,Sb,As,SIl
8 assEI!lnaœt assaear mOnDOO 11
9 assaIll-Etal lU41810111 11 11 li 11 11 va.oioas Etals fn:I alloys

le asseIbl-ser:' 510212000 11 11 11 11 21 va.oicas Etals fn:I alloys•• 11 assedlCskidc ilSse!bleur 11104100111 11 11 11 n va.~CtlS JetaIs mm aHays
12 ba.~-~te 1041UCCI
13 bartemer bartemer 511152000
14 cables Wept SC4261CGO
15 cariste alilt cariste 5U227001
16 ca.'"ÏSt!-mss operateur dla..'"Ïct elmtear lUC8100l
17 dlauffœr 3n42l1001
18 dlauffeur caiDllDelIr livreur 515221001
19 cllauffear cllauffear 304211001
20 chauffeur c!li"..cCeur 5060S2OO1
21 dlauffeur cMaffear 307202001
22 c!lauffen-f c:!lauffellr 506Q7IOO1
23 cJlauffeur dlauffear 3n4211001
2~ c!lauffeur c!lauffeur S11227001
25 chauffeur cIIalIffear 508192001
26 c:!laafff'JI' dlauffeur (mtiOllll!l!llt) 5061ll001 21
27 dlauffeur d1auffear d'aatabIs _71001
25 Oa1lCCeur chauffl!'.lr d'mtœls SOm1ool n
29 cbauffeur d1auffear d'aatabIs 50425ml11
30 c!lauffl!'Jr cllautreur de cWCII 112091001
Ji cbauCfeur cllalffRr de Cllion 547041001
JI c!lautCI!'Jr chi!lfCeur de eu.i0ll 507041001
32 cllauffeur dlatffear de eaicm 51CD31001
n chaufff'Jr ~feur lie eu.iCII 514031001
34 cIlauffeur dlaafCear de eaion 5140)1001
35 chauffeur cllauffeur lie CDÏOIl SlC03l001
36 dlauCfear ciDtrear de caion )10011001
37 chauffl!'Jr c!lmffeur de CDÏCII et Il!œicis 112091001
36 cbaurCeur ctliafC_ de tui 3111D1DOI
)'1 chauffeur chmffeur jaunIlier 104111001
40 dlauffeur ·dlaaff_e 507041000
U dlauffeur Umar lOfi122CG1
42 dlauffear limlr 5042611101
Cl cbaa!fea!' Umar 5G4252GG1
44 dlauffear limar 5042'11101.: 45 dlauffeur Umar Sl31GIllGl 21
46 dlauffear livrear S11IDII101 21
47 dlauffeur lima! S131011lG1 21
U cbauffevr livrear 504261001
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--- -- -- -- -- -- -- -- --
49 chauffeur transport ealÏonnear J06OllDOI
sc cilelIteuse ciJellteuse 51l121CCC 11 11 Eta1s·twed,plated leth!!
51 cîJe!lUuse ecbantillormellSe 3l3182DOQ 11 11 11 11 lia ,Be,Pb,0,Vd,Zr,l'4,1b
52 coiffeuse aide JlllC2COO 11
5J coiffeuse aide-coiffease JU091000 11
s.; coiffeuse assistallte coiffeuse 313032GCO il
:; coiffeuse ~e-aliffease S04252000 11
56 coiffeuse assistalltH:oiffease 5042520aO 11
51 coHfeuse coiffeuse lO72l2llOO il
58 coiffeuse coiffeuse 1072120CC 11
:9 coHfease coiffeuse 107212000 11..... 6C coiffeuse coiffeuse 107212000 11
61 coiffeuse coiffeuse 5M25lOOO il
62 coiffeuse coiffeuse ID72l2llCO 11
63 coiffeuse coiffeuse 5082112000 11
64 coiffeuse coiffeuse 11J212000 11
65 coiffeuse coiffeuse JlJ2l2lIOO 11
66 coiffeuse coiffeuse 111212CCC 11
67 coiffeuse coifCease l1J2l2OOO 11
68 ~S_Bl a.is 10607_
69 ccr-c1e!'qe cœcierçe lC92320Cl
10 conc~erge concierge 309232l1OO
11 l.Vd:lerçe entretenear Ce œtilelIt nU21CG1
72 contre let COIItrHaitre 5IU01001 22 22 Pb,Of,re,In,~,CIJ

13 coc."'èoM coorëoImatriœ 511091CtlG
14 cœpeur-~ coupeur al'arc 314251001 22 22 22 11 22 22 Pb,~,~,fi,~,~,Vd,~,Ib.

15 l."CIIItIl!U!' ClIl!' ~ 509121001 11 11 cr
16 coutariër cœtlIrier llS172l1l1O
n couturiere cout1Irim 509mOCO
78 couturiere couturiere 5101l2llO0
79 couturiere œaturiere 110132001
8!1 coutlIriere caablriere 109211000
ac cœtu:iere cœturim l~211GGO

81 couturiere coatIIriere 109111000
82 couturiere C'DIIbIriere 10!1110c0
83 coutariere eaat1Iriere 514011000
84 ccuturiere cœtIriere llCmOCO
85 couturiere cautlIriere SOID21DOO
86 couturim cœta!iere 3142'1100
87 couturiere CllIrt1Iriere 115111_
sa couturiere coatariere 5G!U2GGO
89 couturiere cuablriere S09l21l1OO
90 cœturiere coaturiere 510111.
'Jl couturiere cautlIriere 5091moG
92 coaturim opmtriœ de -me a a.!re 5Clmaoa
93 couturiere operatrice de .aine i caae 5œ1610ll0

•••• 94 couturiere opmtriCl! de mine a came 11lC91GCG
95 couturiere opentrice de .aine a caàe 114DS2lIllO
96 O'.lUbrriere opmtriœ de mine a cmfre 5CllG2GCG
97 crustaces 11140310011
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97 crustaces 104031001
lia cuisiI'i~ llllC2COO
99 ca.isinier U2l162l1OO

lCC cuisin.i~ 10U210fl0
101 cuisinier ai:Se fe.ini.'l 3061191000
102 OlÎsinier cuisini~ 509192001
10l cuisinier cuisinier 509172001
104 C'lIÏsioier cuisinier 509192001
105 cuisinier cuisinier 514101000
IDe cuisinier cuisüâ~ UCll2COfl
107 cuisinier cuisinier 1l0l12OOll

• lCS cuisinier cuisinier U0112000
109 cuisinier cuisinier 514101oot1
m cuisitie: cuisinier 51C2l2OC1
11l cuisinier cuisinier U0232Ol1O
112 cuisinier cuisinier 110132001
llJ cuisinier Cllisinier 509172001
114 cuisi:ùer cuisinier 3l4C7lCCI
115 cuisinier cuisinier 514011000
116 cuisinier cuisinier 1 plOllCJ!lII' 509192001
117 cuisinier cuisiniere 3l407l00:J
118 cuisinier cuisiniere 5140JlCOC
119 CIlisiniere aide cuisiniere 112062l1OO
120 cuisiniere aide-aliJentaire ll109100c
121 cuis.iciere aide-œisinier 311102OO1
122 cuisiniere serveuse aïœ-aisiniere 114221DCC
123 èeOOss/peintre lC72l2œ112 21 21 11 22 12 Fb,IiJ,IIII,Tl ,lIl,Vd,SII
124 l!etxlss/peintre qennt 31lO61ool 12 12 12 11 22 12 ~,~,~,~,~,~,Vè,~,~

125 èentiste assistallt! dellbire 512211000 li Ecury
126 direct iJDr directrice de finitiOll JG6G91CCO 11 11 II ~,Pb,Sb

127 ebeniste' ebeI1iste JlI62J2lI01
128 electricien apsnntis electricien lC6152CGl 11 11 22 ~,Sll,Aq,~

129 elect:ricien eltctricis 115172œ111 11 22 FII,SD,Ag,CU
ne electriciE!:l elect:ricien lC1061COI 11 II 22 FII,Sll,Aq,~

131 elect:ricien electro -wciea 51310100111 11 22 Fb,SD,Aq,CU
131 electrœlast elŒtrcplast 3C8172CCl 21 22 12 Or,li,Ft,Aq,All
133 eIballeUr !Iballeur 3100510011
lJ.< eà.lleur l!IIp1qI!ttœse de egq reUs llJll2DCG
135 enseignant !!lSeÏgJlaDt 314121001
136 entre-lenaq l!IIt!etiell lI!ftIlJe!' 1151UCOI
lJ7 entre-IeJlag entretien leIIIlJ!r W071DOO
138 entre-1eDaq entretiell ll!Ifaqer quart de trmil 51321_
m entre-Ienaq prepose al'entretien 312211001
140 entre-ll!naq prepose 1 l'elItrrtim lI!lIIger 1151ClCOI
141 entre-Ie!2q prepose 1 l'elltretiell lIIlIfJer' 3DD91DOI
142 entre-leDaq prepose 1 l'ent!etien lI!lIIger 51C172ClGI

• 143 entre-eag trieuse et ettm:ien l!IlilJer J141210l1l1
14-4 entre_ElIaIJ ent!etiell l!DIljer 51ll92OCO
145 l!!Itte_ElIaCJ entretien l!!IJger llDU2CGl
146 entre_ElIaq entretierl leIIager lC912lllGl
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147 entre_EllatJ e.o:tretien eaqer 109121BOl1
148 entre_Enaq entretien 1I!!Iaq!!' 5131OlCCO
149 entre_Enaq entretien EIaqer 3U2310CO
15C ent.'"l!_E!'.aç entretien~ 5C8lO2COll
151 !!!Itre EI:aa CUiI'ier d'entretien çenem Jl4071COI
152 entrent- ccést 11l9211COl 11 11 11 11 21 22 Fb,%lI,!fd,Co,
153 entrePr~ctllSt li3662oo1 12 12 12 22 Ü C'JttiD; tordI,paints,Pb
15-; entrepr_cœ:st 511152001 li li 11 21 li Fb
155 entrepr COIISt 513111001 li 11 11 li 21 22 Pb,IlI,Ii,Co,
156 estbetiëie.'l!l! lC4211CCO
157 estJleticienne estIleticie.'llle 5llIJ2000

• 158 estheticil!!llle estJleticienne 5111320c0
159 estJleticie.'IIle estIleticierme 511132000
lee estlleticienne estIleticienne 5lllJ20oo
161 esthetici~ estIIeticienne S1l132l1OO
162 estbeticienne proprietaire estIIeticienne 5111320CO
161 etiquetteuse etiquettease JlD222000
164 graveur 309232001 22 li 11 Fb,Z!I,Aq,Be,ClI,Sb
165 i%priE:r Jl3C41000 11 li li ClI,FII,Sb
lE6 iJpriIeur apprenti-pressil!!' 312042001
167 .ilE!llr iJFri.ear Slll52001
168 imrileUl' i~iBr 1091910c0 11 11
169 i!Ùrizeur relieIIr 105202001 11 11 11 CII,Fb,Sb
170 illfi!liere 112022001
171 wimere aide-infirmere 107071000
172 infÎ!lÎere il'lfimere 312082000
171 infirmere wiœiere 107011000
174 infirtiere infimere 312082000
175 i.rlfirliere inCimere 312012000
176 infirtiere infimere m1l82OCO
In infirliere infiniere 107192OC0
178 irlirtiere mimere 5121120CC
179 infiniere infimiere 314021000
180 il!!Î!lÎere infimere llCC210GO
181 infimere infimeR 112151000
182 infinim mimere 312l51OCC
183 infirtiere intimere 312151000
184 ilIfi!liere intimere 1121D2GClI
185 infimere illfiœere auiliaire 307041000
186 infimere infiniere miliaire 3D7041GCG
m infirliere infimere aariliaire 107041D
188 infimere infirwiere auililire 114081000
la9 infiniere infil'liere miliaire 107022OllO
190 infirliere intirliere lllililire 30922_
191 intimere intimere aaililire 5D5071DOO
192 infirtiere infil'Iiere lIIiliaire 505071CCO

• 193 intimere infiniere auilliare 307041000
194 intimere infirliere eJI I!decine et c.tim!ie 3121510CC
195 intimere infiniere en liliea scolaire Jl2lS1DOO
196 infirtiere infil'liere etldîete 512112OCO
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197 iIxJenieur iDJenieur 50n51001 22 n otbers leta1s in ore
198 icspect aUat cadre inspettear des viandes sc.<mCCI
199 illsœcÙebl illSpl!CtelIr CCIltre-ait:re 514101Cill 11 li li li Il Fb,Sb,SII,Aq,Bi ,cu ,ZIl,As,"I
200 iasPect-Etal iaspecte'Jr CQfttrole de ~ite 509152001 11 il II 11 11 11 P'J,llq,ln,ti,C1,la,fd,Ib,Sn
201 illSpec(plast/Jet iaspecte'Jr COfttrole de qJa1ite 5lUOlOOl 11 11 11 11 11 Pb,ZJI ,Ba
232 ÏJlStŒt arts ÎllStl1IcteIIr de letiers 1141S1llOO 11 11 11 11
2G! jooml aira 510212001 11 11 li 11 11 ~,IIa,01,ZD,Be,ti,Hq

234 ~-aqric cueilleur 514241000
205 jœrn(agric travailleur aqric::lle 112062001
236 journl_alm joarnalier 1040311rol
206 jOlJrnl_aUlt jcmalier iQ4D31000
237 °oornl alM ~er 114122001••• lOS ~)lia: jœrDalleR 504211000
2119 journl_aliJt jœrnaliere m051DOl1
2I!> jc7.lrnl_alÏlt ~ge geœra1 IUI01000
ID joarntalitt OUVrIer 507221001
212 jœml_i!l1tal jœnIalier 1ll04l001
213 journlJRS joar:œlier amb:teur de c3ariot el 11311621101
214 jcmnltKImt 113101000
215 joarnnlUaM jouœliere ID6lS2000
216 journlJmm ouvrier 50722l00l
217 ~ cartn jœrnalier 1140Sm1
218 jauml-d1atls mG31000
219 journl dlaœ 109211001
220 journ(d1atls jcKlmaliere 114052000
221 jc1.."1Ù_ccast :JCSOl2001 11 li 11 21 11 RI
222 )OUIlll COlIS: jœnalÏer 3G6G71001 11 11 11 2l 11 Pb
22J jouml_coast jœrulier 511091001 11 11 11 21 11 RI
224 jcmnl COIISt oumer 110112000 11 li 11 li 11 Pb
225 jœrnfCOllSt ouvrier specialisf en excmtion 313041001
226 ° l-dï prepI5e 505a61oo1 li 11 Pb,ZJl ,Ba
zn ~-~ prepose 505061001 11 11 Pb,%n,Ba
228 jorJrnlësae 115162001 11 11 11 11 21 Pb,'i,Hq,~,ZD,~~

229 jœrntentre journalier JD7l92l101
230 jouml_eatrp 309232001
231 joarn!. faurn joarnalier ll3lI62l1l11
232 jœrnl)etal ]07121000 11 11 11 11
m jorJrnl Etal 51Cl72001 Il 11 11 11
23( ~=Etal jœœlier 11'122001 12 Pb
235 JOUml_Etal )OUlJaliere 3l4G71DOO Il 11 II 11
236 jooml Etal aarœtvre 505061001 11 11 11 11
237 jœrntEllbl jaumalier 501192001
235 joorn!_EUb1 auvrier~ 115101001
2J9 jouml_aetta 112071001
240 joarnl_netto 5Hl3laoo
zn joaml..,Papir 510212001

• 242 joarnl~ 514031.. 2() journljlbarl jœmalier lOn21DOO
244 jc1lmlJllacq D!I'Iti~ 114121001 12 RI
2(5 jounl1"p1ast 514172001 11
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Criqfnal job :itle qi.YeIl by sWl~

[Job titIe] (Ill] !!Ji! fW' 1Il:X CIIRO CŒlA cmr ID lIŒl' le'
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il il il il 11 !n,se,As,Sb,Pb,Zr,Jb,Ba
22 Pb,Ol,SD

12 12 12 12 Cc,id,lII,
12 12 12 12 CO,id,lI,
U 12 12 12 variaas alloys:C'u,Vd,'.!I,i
12 12 12 12 variaas illays,tools:Co,Vtl,11
11 11 11 11 nriotlS Jetals
11 21 22 11 21 Pb,SIl,Sb,
12 12 22 22 2l Pb,
12 12 21 21 21 Ietal otitles:Pb,Cd,re
12 12 21 22 n lI!tIl arides:Pb,OI,Fe
12 12 L2 22 21 aeaI oIitles:Pb,OI,Fe
11 2l 22 il 2l JetaI crides:IIb,ZJl,1i
21 21 21 21 Jetil oIitles:Pb,ZD,1:S
il 22 12 ml in SllCt/asll:As,Vd
21 21 21 21 12 Jetai oIitles:Pb,b,1:S
2l 2l 21 2l Jeta! criàes:lb,la,1i
12 12 22 22

11 11 11
12 pIJ

•

•

246 jœnl_1lO!pe
2(1 journ! tabac
248 jœrnCtextl
2C9 jœrnnerJ
~ joarn(textl
m )CX:rnl textl
252 joarnftextl
25] jœmCter...l
2:4 joarn(textl
m p.:mttertl
256 joarnl tt.pub
257 journl-tr.pm
258 joarnftt.pab
m f.x1rn(tr.1d:

2
2
6
60
1
~-~
r-'" Ylm

2E2 IadünIste
263 !2Chiniste
26~ laClûniste
265 Jad!iniste
2E6 Ill!C3JU'erctl
267 lecan aspir
268 JeCaIl-auto
269 lecaD-autœ
270 ll!Can-a1lttll
m Ilecan-autal
272 llI!CaJ1)icy
m Ilecan cbar-elev
274 1lt'l:3II-chaut
275 leca(~p
276 JeCaIl eqaiP
m lIecan-equip
278 1eCall-equ.iP
m lIecan-files
280 ll!Can-fixes
281 lecan-Etal
282 lecan;IaqJ
283 ledec:ln
284 ledecin
285 ledecin
2S6 lledeciD
287 le'.fecin
288 ledecio
289 ledecin
290 ledecio
291 Il!decïn
292 ledecia
293 ledecin
294 ledecin
295 Iedeci.n

jcuœ.lier
ÏO'.!l!Iillier

genera1
ouvrier
cmrier a toc: faire
separateur
travailleuse geeen!e
joarmlier
jœmalier
journalier
joumaIier
CIlM'ier travail a la dJaine
joumalier
JaC!liaiste
aacbiJliste
ladIiniste
RChiDiste
II!CIJÙcis
aecuicis

lecaaiciea
IeCallicien aatcmli.le
aecaDiciell d'ilrtQ

Ill!C3Jliciea

JeCaJliciea dlIriot e1mtm
lecaniciea d'eatRtÏea
reparatear appareils cestetlK

IeCanicien
IeCaJlicieIl
lecuiciell plilp!ellr

aedecill
Iedecin
ledecin
-.iecin
"in
Il!decin
aedecin
Iedecin
aedecin
ledecin
aedecill
Il!decin

Jl4071OO1 11
ll3041DOl
5HD31000
511261000
llel8l00L
503232000
309212000
5lJ31!OOO
109LJ10DO
5H211DOO
WOnDOL
JUmOOl
50704100L
511132001
314261001
lUOS2OO1
314291001 12
314291001 12
SU192t10112
314291001 12
ID!œlool 11
5IJI01OO1 11
110202001_12
512151001 12
5042521101 12
108061001 12
11228100111
304102001
100111001 11
501192001
304102001
506131001 12
5LOL92OO1
507OC1001
Jl425100L
3lK1D2001 11
]051nœl
112t1Ul1OL
112022OlIO
11202200L
112022000
ll20unM
il2022OlIO
l152'10D0
Jl5261000
3L5061DOO
112Onaoo
315261DOI
112022D01
112022lI01

il li 11 11 11 Fb,Eq,IID,'l'i,C'J,ZJl,Vd
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.~ codel [Jcb_nevl (JcO titiel [ml AUlX PrAT lIt' CIilO CDiIA aœ ID !lET lE!'l_ •
El El El te ES f.6 rJ Ex Ex-llilII!--- -- -- -- -- -- -- -- --296 Jedecin I!!decin J15261D:ll

297 :edecia !t!decia 112022001
298 Il!decin Il!decin ll2D22001m lIedecin ledecin 112022001m Il!decin Ielfecin J15261001
JO! lledecin sedecin 112022001
3l}2 Il!decin Il!decin a teI(ls partiel 315261001
303 :l:edecin ledecin CJl!III!raliste 315261000m Il!decin pediatre 315061000
305 aedecin pediatre 315061001
J06 Il!decin pediatre 315061l1M
3117 sedecia pediatre J1506100i• 308 Jedecin resident J15061001
305 lIedecin residellt 315061001
309 Il!decin resident 315061001
310 lIedeciD residellt 315061001
3ll EellUÎsier œIISt aide-lenuisier 511G91001 21 21 21 ,1 Fb,CU,As,D:Jm llenuisier-CllIIStr lemisier 114111oo1 2! 2! 21 21 Pb,Ol,As,Bqm Ier.llisier-leUlll 508192001
314 lemisier-IE'JbI fabricant cie cadre ID923100l
315 I!elIUÏsier-EIlbl sableur et caarectioa ID9121001
315 lenuisie(verre 114D52001m lIlII1eur 5IJlJ1D0112 il 22 22 Pb,ln,CII,Sb,1e318 lOUleur wear 3mc100112 Il 22 22 Pb,b,Cl,Sb,Be319 operatatiJt operateur de Iadti.œ 514011000
32tl operat alilt operateur de udliœ 110061000m operaOrass operateur 507221001
322 operaÙ!lÎlq operateur et ajusteu cie liqœ 31J091001
323 operaÙuir operateur 309041000 il
324 operat-cuir opeRUlIr 511111001
J25 opent fOlldr operateur 31304100112 il 22 22 Pb,zn,t'a,Sb,1e326 operat fourt' operaUllr 508202000 11
327 opera(iJFrÏl operatrice de c.n e1!Ctroniqae 306091000
328 operat .ch operatrice cie Jadlille 3111D2000 11 Il 11 21 il CO,id,In,i329 operat_Etal operateur 511111001 11 11 11 21 11 Pb,Sb,IIe,CO,i,V,Ilno operat Etal open~ • sonUOO111 Il il 11
III opera(II!!lbles opentnce cie udliœ 508192000m operat__les

operatrice de ucMlIe soamooo
m operi!t"plast openUllr cie adtiae 309192001 11 11 11 11 11 Pb,Zn,Itil
Jl4 operatJlC!Pe operateur de palpeS 507041001 11 Al} CCIpOllÈ115 operat_saal operatrice cie Edtiœ 313172000
J36 operat_tabac operatrice 31J191llOO
337 opent_tert fileuse 113132000
338 opent tertl operateur 309lMlOOO
3)9 opentJertl openteur 501202000
]4(1 operat tertl operatellr 3MlMlDGO.' lU opera(tert1 operateur 1130910DI
342 operat tertl operatetr 31OO510l10
343 opent tertl openteur JlI9lMlllOG
m opentJert1 operatear cie liICline 509152000
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HS operat)extl operateur de liICftine 309192000
]45 opera~ teltl operateur de JaChiIle 508!192001
H1 opera(textl operateur de EChine 110232000
m operat_ter.! opntear de lidlille 5lG!lIOOO
H9 operat textl operateur de liIdIine Sl011100ll
]50 opera(ter-J operateur de adûlle IIli07100!
351 operat)extl operatear de lildlÏJIe 510WDOl
152 operat_ter-J apentm de &Chille 503121000
]S3 operat_tertl operatrice 514241000
m operat}ettl operatrice 514241000
m operat_textl operatrice 10M21000

• ]56 operat}ertl operatrice 10S021OOO
357 operat_textl operatrice de liIChiœ 1~061000

]5S operatJl!tÜ operatrice de ucIlilll!5 ]06122000
359 operat text1 tisseasse 314291000
]~ patissfer patissfer 509121001
361 patissier patissier 509121001
]62 patissier patissiere 1130J2000
J6J peintre a..'tiste oeinttl! 511511000 li 11 li Ctl,%D,All,Al ,Aq
J6( peintre peillt:re' 509172001. 11 11 11 Il 21 22 Pb,Jetal orides:Zn,1In
365 peintre peintre 114l22OO1 11 11 Il 11 U 11 Pb,ZIl,Jb
]56 peintre peintre 50422100111 11 11 11 21 21 Pll,etal OIÎdI!s:cr,Zn,1tI
367 plieuse buaM plieuse de veteIe!It 313182000
368 plœbier pICllbfer IH122001 22 22 22 Pll,As,SD
369 plo.'lqeUr operateur de lave-vaisselle 3lJ041ool
J1[i polyccpiste polycopiste 113Dal001
371 prep!5e_au 510212001
m prep:JSe_autœI prepose aIII pieœs et cœptoir 5111111001
373 prepose_statn prepose av stitiD!lllele.'lt S15221DOl
314 prepose}ertl preposee auI cœuates m022000
375 presseur_textl 511261001
376 ~_tertl presseur 109211001
3n presseur_tertl presse 109211001
]75 presseurJertl pressm 109131001
379 presseur_textl presseur 100lJlOOl
]80 presseur tert'J presseur 109131001
J81 presseu(tertl presseur 1091311101
332 presseur_tertl presseur 511261001
)8J presseur_tertJ. pressar 511261001
lB( presseur tertl. presseIlr 511261001
385 pressear-textl pressease 508161000
386 secretaire secretlire de lIiactiCII 511152000
3&7 secretaire secretaire et t!Il!ar de livre 509051000
388 soudeur 510212001 12 12 12 11 22 22 Pb,Bq,lII,fi ,OI,b,VcI,III,Itl.
389 SOGIeur 5102l2OO112 12 12 11 22 22 Pb,~,b,fi,~,~,W,b,Jb.

390 soudeur aiclHaatJeur 114052001 11 12 Pb,~,III,fi,OI,b,V~,III,1tl•• 391 soéur assSlllJe d'eqUs-nt forestier 5WJ200112 12 12 11 22 22 PbI~,b,fi,~,~,W,b,~.

392 saudel1r SC'JdIm Sl1l32OO1 12 12 12 11 22 22 Pb,~,III,ti,~,b,Vd,III,~.

393 soudeur SOIIfeIr 5WJ2OO112 12 12 11 22 22 Pb,~,~,ri,~,~,W,b,~.

]94 sœœ.:r saudeur 3060nOOl12 12 12 11 22 22 Pb,~,III,tif~,~,Vd,III,Itl.
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--- -- -- -- -- -- -- -- --
m soudeur soudeur 5lill200112 12 12 II 12 12 ~,~,~,fi,~,~,Vd,~,~
]35 SO'Jde'Jr soudeur 510212001 12 12 12 11 22 22 ~,~,~,ti,~,~,Vd,~,~.

J97 SOlIfear SOldeur 5102l2OO112 12 12 II 22 22 ~,~,~,ri,~,~,W,'~,~.
]9a soutirl!'.lr brus soutirl!'Jr mDalOOI
399 spin.'lef'_lëtal ~ de Etal ·spir.near- 506082001 II 11 11 II
<cc suœrv tertl supemsear Jn212llGC
401 tedmië aqent tedlnique 314192000
<C2 tedl!Iic a~ tedniqae Bi-ec~e 512191COl
403 tedlnic elect tecftl1icien en el~qae 307071001 11 11 11 11
<1l4 tecft::.ic-eauiD tedlnicien JC62UCCl
<05 technic)qllÎp tedll1icien 336241001

• <Cé tecbnic equip tedmicien JlI6mCOI
<07 techni(equip tednicien 306241001
<QS tedlnic_qen.civ tedmicien de lablratoi.?'! 5C7ffiCGl
<09 tech lato aide lablntoire 1060]2000
ua tedl.Ïic lenU tedlnicien 114151000
Hl tedlni(pllaœ tednicienne en laboratlJire 51J1lJl000
m tedlnic Moto tedmicien sonnacl
m ted1nicj.lloto technicien 507281001
m tecbnic.Jiloto teœnicien sonnOGI
m tecllnicjiIoto tedlnicienne en illnssion 507281000
416 tedlnic moto tedlnicierme en ilpreSSiCll S07281CGC
m tisseur:tertl tisseur J1C261001
m valet valet lG9G2lCOl
419 vendeuse tertl vemease 5M2210lJ0
m vendeus(tertl vendeuse 507221000

•
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---
1 ai:le-wagor..'lier ai~ec SQ7082001 21 22 22
2 iljcst_lECaI1 arJSteur aecaniqce 5Q7lnOeUlI
J ardleolog'Je arc!leoloqie 112062001 22
~ ass/redl IIIlS assistante de redlerdle 3111l.2OOO 11
:: assaOl Iilttr asseIblear 309192001 11J

6 assSlfbross asseIbleuse 308152000
7 asseab(elect 5140nC01J
8 asseIilflunet asseIblear 114481000
9 asseIbl-Eta1 10U81CCl11

le assetIb1-se.'"!' SI0212GCO 11

• 11 asseIbl-slido asseIilleur mOOOOl11
12 ba."Iieaa-as;mlte lcunCOI
13 barte.'Xfer barterder 5U152l1OO 22
H cables telepb se426mc
15 cariste aliJt cariste 513227001 22
lE cariste-brass operateur dlarict elevatear ]U081CCI 12 12
17 cbauffeW 304211001 21
18 dlauffeur cEOIllleu!' livreur 515221001 21 21
19 cIlautfeur cbauffeur 304211001 21
ln chauffeur chal:ffeur 506ll32OO1 21
21 cIlaufCeur dlauffear 307202lI01 21
22 c:!IauHeur dlauffeur 506G7l00121
2J cbauCfear dlautrear ]04211001 Zl
2< chauffeur c!lauf(l!'Jr' 513227001 21
25 c!lauffeur cbauffear 501l92D01 21 Zl
26 dlaufCeur c:!Iëuffevr (stiti....t) 506131001 21
27 cbauffeor dlauffear lS'autabIs .7100121
la challlfeur dliUffeur d'autabls SOmloo121
29 c!laufCeur dlauff.. d'aItlà!; 504252001 21
]Q c:ili';IHeur chauffm de c:aJiœ 112091001 21
31 cbaufCear dlauffear de cuion 507041001 21
31 chauffeur dlilIffeur de cuiœ 501041001 21
32 cbauffear dlauffear lie caion 514031001 21
n d1auffeur c!liuffeur de c:aiœ 514031001 21
3< c!lauCCear dlaaffear de CilÏon 514031001 21
35 chauffeur c:!Iauffeur de œiœ 5140nool 21
36 cbauffeur dlaaffear lie caion 31001100121
37 dlauffeur dliuffeur de œioa et I!CIlliciea 112091001 21
38 cIlauffear dla1ffear lie tm 312101001 Zl 21
39 c.iau(feur dlau(feur jauœlier 1041&1001 21
40 cbaatfeur <iatffee 507041DOO 21
H cbauffeur livreur 3G6122001 21
42 cbauffear limar S042Qool21
(] cbauffeu:' livreur 504252l1Cli 21
44 cllaaffear limar 5042000121•• 45 dlauffear livmr 51l1DIOClI 21
46 dlaaffear livra' 51JID1001 21
47 chauffeur limar 51l1Claai 21
48 dlauffeur limar 504261001 21
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49 cbautfeur transpJrt caaionnear 3DQ71001 21
5ll ciJentease ciJenteuse 513U1CCO
51 ciEnteuse ecbantiJ10!lIleUSe 313112000
52 coiffeuse aide Jll102CGO 21
53 coiffeuse aïde-coifCease m091000 21
s.; coiffeuse assista!lte œiffease 3l3CJ2llGO 21
55 coiffeuse assisWlte-c:oiffeuse 504252000 21
56 coüfeuse assistante-i:oiffeuse 504252000 21 ..
57 coiffeuse coiffeuse IB7212000 21 ".

58 coiffeuse coiffeuse 10721_ 21
59 coiffeuse coiffeœe 1072l211OO 21
60 coüfeuse coüfeuse 107212coe 21

• 61 coiffeuse coiffeuse 504252000 21
62 coiffeuse coiffeuse 107212000 21
63 coiffeuse coifCeœe 508202000 21
64 coiffeuse coiffeuse JU212ilCO 21
65 coiffeuse coiffease JD212000 21
66 coiffeuse coiffeuse JU21200c 21
67 coiffeuse coiffeuse JD2l2OOO 21
68 ~S_1Bq ca.is 106072ctlO
69 COllClerqe amcierqe 3lI!2J2001 21
70 corx:~~ cœrierqe 309232000 21
71 COllCleI'qe l!!Itreteneur de batiJe!!t Jl412lctll 21
72 contre let contrHaitre 514101001
73 c:oordoiI coo..~triœ Sll091GCO 11 21
74 coupeur arc c:oupear al'are 314251ltOl 12 12
75 coupeur-cuir c:œpeur 509121001
76 coaturiër coatIIrier llS172a 21
77 couturiere coutlIriere 509192000 21
78 couturiere CDUtlrieR 510112000 Zl
79 cœtl!riere coabIriere 110132001 Zl
80 c:œturiere coatlIrieR 1"211000 Zl
80 cœturiere CIlIltlIriere 109211GGG 21
81 couturieR coatariere 109111000 Zl
82 cooturiere coatIriere 109111110G 21
83 couturieR COlibIrieR 514011000 21
84 cooturiere l"DIrturiere l1C2!lcoe 21
85 couturiere coat1Itiere 5a0210t10 Zl
86 cœturiere t'OIbIriere 3142910G0 21
87 couturieR coatIri«e 115162OOl1 21
8a couturiere COIIbIriere 5G9192GGC 21
89 couturiere COItIriere 509121000 21
90 CCIIturiere cœtIriere 510111000 21
91 œuturiere coutariere 509172003 21
92 cœturiere operatrice de Bline a caI!re 501161000 21
93 couturiere operatrice lie lICÜ11e a caâ'e 5OI1611JOl1 21

• 94 cœbriere operatrice de 8tliDe a cm!re 3lJC91llGO 21
95 coaturiere OII!Rtrice lie 8CliDe acoRe 114052000 Zl
96 coaturiere operatrice de ..me a t'IlII!re SOII0_ 21
97 cnsUœs 104031000
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97 crustaces 10C031OOi 22
98 cuisi.'lier Jll102oo0 21 22
99 cuisinier 112062000 21 22

lCC cuisinier 104121000 21 22
131 cuisinier ai:2efe.inin 3l16ll91000 21 22
10Z cuisinier cuisinier 5119192C10121 22
l:1l cuisinier cuisinier ~17200l 21 22
lO~ cuisinier cuisinier 5119192CCln 22
ID5 cuisinier cuisinier 5141ltlOOO 21 22
lC6 cuisinier cuisinier ll0ll2060 21 22
137 cuisinier cuisinier 1l01l2OO0 21 22-- Ica cuisi'lier cuisillÏer 110112000 21 22
109 cuisinier cuisllier 514101000 21 22
110 cuisinier cuisinier 51021200121 22
111 cuisinier cuisinier 11023200021 22
112 cuisillÏer cuisinier l10132CGln 22
m cuisinier cuisinier 509172001 21 22
114 cuisinier cuisinier llCmool21 22
115 cuisinier cuisinier 514011000 21 22
Ilé cuisil'ier cuisi:rier 1 plc.'l9~ 50919200121 22
ll1 cuisinier cuisiniere 314071000 21 22
118 cuisinier cuisiniere 51403100021 22
119 cuisi'liere aide cuisiniere 112n62000 21 22
120 cui3inie...-e aide-aliEtai..-e 31309100021 22
121 cuisiniere aide-cDisinier 311102001 21 22
122 cuisiniere 5e.?Vl!U5e aide-aüsi:tiere m221000 21 22
123 de!xlss/peL'"tre ID7212OO112
124 êetxlsstpeint!'! gerant 313061001 12
125 dentiste assistante dentaire 5122l1ooo
126 direct iD' direct!iœ de fmtion JGfi091000
127 ebeniste' ebeni.ste 306232001
128 electricien aDlr'!!ltis electricil!!l 106152001 12
129 electriciell elêctricien 115172001 12
ne electricieI: electricien 10106100112
131 electricien electro ECaDicien 5131DlOOI12
132 electroplast elect!eplast 1081720CI
133 sUeur eàllear 310051000 21
no; ealleur l!IIpiIqŒtteuse de eqq raUs 113182000 21
us enseignant ensei,.,ant 314121001
Il6 ent."HeMq entretien lI!!Iiljer ll5101CCI 21
137 entre-leJlaq entretien le!lalJer 112l1711JOl1 21
1)8 entre-lenaq entretien leIIIIJer quart de t!mil du soir 5U202000 21

139 elltrHe!:a9 prepose a l'entretiet 312281001 21
140 enm.1elIaq prepose al'entretien Eiger 115101001 21
lU entre-lellaq FRPJ5e a l'entr!tiet l!Mger JlJa91001 21

•
142 entre-ll!llag ~ a l'elI~en lelIage! 514172081 21
143 enttHel2lj triease et entretien JI!IliIgef 314121DOO 21
144 ent!'!_1l!IlaC1 entretien~ 5lill2000 21
145 !."lm_'E!aCJ entretien ElIageI' 110132t01 21
HE e.'ltre_EIIaCJ entretien leDage! 18121001 21
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147 e.':tre_1I!1lalJ entretien leIlagl!r 109121000 21
148 entre_EJaq ertretien leCaqer 513101cctl 21
Hg e:ltre_eaq entretien 1eIIaql'.!' 3lJ231GCG 21
1511 ent.~ E1aeJ entretien 1elIage!' 5C8102OCO 21
151 er.tr(E.'IaÇ ouvrier d'entretien qenera1 Jl4071DOI 21
152 entreor CIl.'lSt 1ll!21lGOl 11
153 e.'ltz-eP(cor:st 11306200112 22
154 entrepr_CO!lSt 51ll52CGl11 22
155 entrepr_const 51JlllllOl 11
156 estheticil!!l!!e JC.4211CGO
157 estbeticienne est:beticie!!lle 5ll1J2000 21

tt.
158 estheticienne estJIeticiemIe 51ll3211CC 21
159 estbeticie.'me ~cienne 511132000 21
160 estheticienne estJleticime 51U32CGO 21
161 estheticienne estAeticieme 511132l1OO 21
162 estbeticie!!lle pruprîetaire estbeticienne 5lill2CGO 21
163 etiquettease etiqgettease 310222OllO
164 çraveur J09212001
165 ilprileUr 3lJlI4lOllO
1E6 iD"ilell!" a~ti-pressier 112042GG1
167 i.peiJear ilFriJear 51l152OD1
168 imrilell! iJptiJear 109191000
169 iiPrileUr relieur 105202OD1
l7e intimere 112022001
171 intimere aide-intiniere 307171000
172 infinie-~ infiniere 3l2082000
173 infiraiere iJ:finiere 1070110110
174

. ,. . infimere 3121112.1ll.ln1ere
175 infirlÎere intiniere 3l2012ODO
176 infirlie-.-e infiœere 3l2012eco
In iriiniere infimiere 30m2llOO
178 infiniere i.'lfinim 5l2ll2GGO
179 infiniere intiniere 314021000
180 infirliere infimm 314021000
181 infiniere infiœere 312151000
182 infirlim infini!.."! 312151CGCl
lB3 ÏJ'lirliere intimere 312151000
184 infL"Iiere infinim 3121C2GGG
185 infiniere intiraiere BIiliaire 307041000
116 infirliere infi."Iim llriliaire lG7a4111CG
187 infiniere infiniere lIIiliaire 3D7U41ooo
188 infimere infiniere auxiliaire 1l4011CCG
1&9 intirliere miniere lIIiliaire ID7D22lIOlI
190 infirliere infirliere llriliaire J09222eGC
Hl intimere iIlfiniere miliaire 505611000

(1
192 infirliere iDfirliere 1IIIiliai.re 505G71etC
193 miniere intiraiere BIilliare 3D7lM10D0
m infirliere infirlim eIll!llecine et dlirIrgie 312151.
195 infirliere iDfiniere en Iilill scolaire 3001000
196 infiniere infirliere etldilllte 51lli2GCO
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197 ~eur inJenic 507151001 12 12
198 insœct aU.t cadre insœctear des riEdes 504211001 21
193 ir:spec(Etal i1spect.eai- contre-Eitre 5lUOlOOl
200 imip!Ct Etal illS(ll!CtelIr c:œtrole lie q.Wite 509152001
201 imipec(plasttmet inspe:tellr c:aat:role :te Il.!alite 514101001 12
202 i!struct arts instructeur de Etiers 114151000 12
203 journ! aëro 510212001
211< }OIIrn(agr~c cueilleur 514241000 21 21
205 jouml_agnc tnvailleI! agricole 112062001 li 21
206 joarnl alilt jœmlier ItM03100l 21 21
2% journ(aliIt jœrœlier l04lJJlooo 2! 21-.: 207 joarnl ali.t ~er 114122001 21
209 )OUm!)1in )CXIlDiÙiere 504211000 li
2lI9 journl_ali.t jœnaliere 313051DOO 21
210 jœrnl alir. C7JVRl)e qeœral lBI01000 22
2ll joarnl)lilt oavrier 501221001 21
212 jocrnl_aUta!l jœnalier 3l30Uool 22
213 joarnlJ:rass jœrr.alier CODb:t:ear de œiot elevatelr 11!062Ol11 21 21
214 jœrnl)lual lBIDlooo 2!
215 journl_tœœ journaliere 106152IlOO 21
216 jaurnl_buaOO aavrier 507221001 2!
nt ~-~ joarnalier lU052001
na journl_ClIa!lS 511031000 12
m journl_cbaas 10921100112
220 journl_c!la'.lS jœmaliere 114052000 12
221 journl_const ]05012UllI 11 22
222 journl_c:œst jcunIalier J06G71001 li 22
223 joarnl_co.'lSt joarnalier 5110910111 11 22
22( journl COIlSt aavtier llDII2000 11 22
225 joarn(COllSt .ouvrier specialise en mavation mOUDOl22 22
226 journl_disqu prepose 505061001 22
227 ~_disqu ~ 505061001 22
228 jaurnl_erx:re 115162OO1
229 journl_entre journalier J07192001 11 21
210 journl_eatrp 309232001 21
lJ1 joarnlJourn joarnalier 1131162001 11 21
232 joornl_Etal 3G7121ooo 11
2]3 jcmnl_Etal 5Ul72001li
m ~_Etal ~er 114122001
235 joornl_Etal JOUrJIi1iere 11cmDOO Il
236 jcmnl_Etal auaeam 50506100111
237 journl_lI!lbl joaraIlier 508192001
23S joaml ml cuvrier~ 115101001
239 jauml)etto 112071001 21
240 journ1_œtto SMl3lDOO

-
. 2C1 ~JllIpir 510212001

242 joarnlJ*aB 514031000
m jœml.ftm jœnilier ]07121000
2H joarnl-Placg lIIYrier 3141210111
m jœmlJllast 514172001

'"
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246 joarnl..JXllPe joumùier m071l1lJl11
241 . 'tzbac jaumalier 313(141001 12 11pmll-m joarnl_tex:1 SUOllDOll
24'1 jOllml teI:1 511261000
253 joornl=tutl 114181001
251 p.mtl_teI'"-l geœral 503232000
252 jœrnl ter.! ouvrier J09212DOO
253 pJnl!-ter.l oavrier a tout faire 513GlIOOO
254 journner-.! separateIIr 109131000
255 journl-tutl tmailleoa qeaenle 514111000
256 joarn(tr.pI!l jœclalier ill091l1lJl II 22 22

- 257 p.lm(tr•pub jarmIalier 311251001 11 22 22
258 joornl tr.pIb joaœlier 507lI41OOi II 22 22
259 journl-cr•pub joamalier 51ill2001 11 22 22
26D

==~
amier truill a la dIair.e 314261001 21 21

261 joama1ier 114052001 12
262 EdlÎJÙste ~e 31429100111
263 Ilachiniste IIadliniste 314291001 il
264 EChi.rtiste ECIûniste 51D192œl Il
265 lIac:hiniste IaChiniste llC291001 Il
266 leCaII aero!1 IeCaIlÏcien 10106100111
267 meca(aspir llecanicien 5lJIOIOGl 11
268 leCaII auto 110202001 22
269 llecan-autœ e:micien 51215100122
270 1eCaII-autœ II!Ca!Ûcien aatœlbile 504252001 22
27! aecaJl-autœ IeCaIlÎcim d'mta 108061001 22
272 leCaII)icy ]1221100111
27l !ecan char-ell!'l 304102001 12
274 1eCa:l-dJauf Il!CilÜcien Il16OllOllI 12 12
275 l!ecan)~l~p 508192001 12
276 1eCaII_eqwp I!CaDicien œariot el~..ear 304102001 12
277 llecaJl_~P lecmicitll d'entretiet S06lJlOGI 22 22
278 lel2Il eqa.rP reparatelr appueils Gestetœr 510192001 11 n
2n Iec:an-fixes 50704100111 21
280 JeCa.'l-fÎles Il!Cicicien 114251001ll n
231 llecaltEtal II!CiJlicim 304102001 11
282 lecaJl)!aqJ IeCaJl.iciea plillJeuI 3OS172OQ11l
283 II!decrn 112022lI01
284 sedecin ledecill 112022000
285 ledecin Il!decin 112022l1li1
2!6 Iledecin ledecill 112022000
287 ledecin lI!dl!cin 112022000
288 JedeciD HdeciD 112022000
289 ledecin I!decin ]152'ID01J
m l1edecin aedecill 315261000

-
291 Il!decin Iedecin llSomoa
292 ledeciD aedecia 112022000
293 Il!decin ledecin ]152611101
294 ledeciD Hd!cia II2022001
295 Il!decin Iedecin ll2:l22001
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296 Ie:fecin Edecin 115261001
m udecin ledecin 112022001
298 ledetin Iedecin 112022001
m :ledecin Il!'.fecin 112022OO1
]O~ lI!decîn Il!decin 315261001
m lIedecin ledecin 112022001
J02 lE!decïn .œcîn a~ ~jel 315261001
JŒJ ~in lIedecin qeœralis--..e llS261000
J04 I!!decin pediatre 315061000
JO) l!edecin J:eliatre 115061001
306 le:fecin pediatre )L~lOOO

e ]07 lIedecin petiatre ]15061001
308 Il!decin reside!lt 315061001
JOB ledecin residellt 115061001
309 lE!decin resident 315061001
]1() lIedecin residellt 115061001
m le!lUÎ.Sier COI:st aide-Emisier 511091001 22 12
m Ilemisier-alllStr lIet1lisier 314121001 21 22
m lemisier-1l!Qbl 508192001
JI( Ilemisier-ml fabricant de cadre 109231001
m :leflllisier-1P.±1 sabll!'JI' et C:JDfectiOD 109121001
m leœisier=verre 114G52001
m aleue 513111001 22 22
318 23ll1!'J1' !lCUleur m(l41OO122 22
]19 ~talilt opentear de Edline 514011DOO
320 operat-alÏ1t op!RteIr de RChiIle 110061000
J2l operanrass operateur 507221001 Zl
J22 operat-d1i~ apmteoJr et ajusteoJr de ligDe JlJ091001
m operaùuir lJlIeRtear 309041003
m operat-cuir operateur 513111001 12
)25 operatJome operateur 313041001 22 22
]26 operat fOlIrr operateur 501202000
m opera(ilpril operatrice de c.ra electroniqle ]06D91000
]28 operat Ed1 operatrice de uchine Jll!02000 11
]29 operat-Etal operateur 511111001 11
]]0 operat Etal operateur 507111110111
m opera(Ellbles opeRtrice cie JaCbiDe 501192000
m operat_EUbles oper1trice de Iildùae 501192000
m operat.Jllast operateur de Jidlile ]09192001 12
m operat.JllIIPr openteIIr de pailles 5011141001
]]5 operat soul apmtriœ de Edülle 313172000
l36 opera(tabac operatrice ml9l1OO
]37 operat text fileuse IlJ1l2OOO Il
JJ8 operat-textl operateur ]D9lMlooo 11
339 opera(tertl openteur 5OS202OOG 11
340 operat text.l operatear 3D9lMlooo 11

~ ..

341 opera(textl qmUur 113091OO1 II
342 operat)ertl IIp!RteIr llOO51* Il
343 operat_tert1 openteur 309041000 II
He operat_textl apentear de liIdùne 50915_ Il
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---
345 operat)extl operateur de Edli'!e JD9192l1OO 11

.
m operat_tertl operateJr de uchine 50!092001 11
J47 operat_textl operateur de laCline llOn2llOO 11
m operat)er-l operatellr de Jad1iœ S1G11looo 11
349 op!rat tex'".l operateur de lIiIdline 510111000 11
350 opera(text! operate!lr de achine 110071001 11
351 operat textl opera+..eurdeEdlÜll! SI0111001 11
m operat_terJ operatellr de ladtiœ 509121000 11
m operat textl operatrice 514241000 11
35( opera(ter-J operatrice 514241000 11
m operat)ml operatrice 10&021000 11_. 355 operat_ter-J operatrice 105021000 11
J57 operat_mU operatrice de Edliœ ID~lOOO 11
358 operatJerJ operatrice de Dadriœs 305122000 11
359 operat textl tisseasse J1C291000 11
36G patissier patissier 509121001 Il 21
361 patissier patlssier 50912100111 21
352 patissier patissiere 313032000 11 21
363 peintre artiste peintre 5115UOOO
3~ peintre peintre 509172001 11
365 peintre peintre 114l22OOl
366 peintre peintre 504221001 Il
367 plieuse I:œrd plieuse Ile veUlent m182000 21
368 plœbier plœbier 11(122001
369 plo~ operateur dela~e m1M1001 11 11
370 roIyccpi5te rolYlXlpiste 3l3l1!lOGI il 21
m ~_autœ 510212001 21
372 preIXJSe_auto!l prepose iUI piea!5 et ClIIp"..oir 513101001 11
m preplSestatn prepJSe ftsta~ 515221001 21
m pre(OS(tutl preposee aur COIIiIdes 513022000 21
m presseur_textl 511261001 22
376 presseur tertl presseur 109211001 22
m presseu(tertl presseur 109mOOI 22
m presseur tex'"J presseur 109131001 22
J79 presseurJextl presseur 109131001 22
380 pressE'Jr teItl presseur 109131001 22
381 presseur- textl pressear ID91J1001 22
382 presseJI'_teItl presseur 511261001 22
383 presseur tertl presseur SlU'I001 22
lU presseur}ertl presseur 511261001 22
385 FfesseaI' tertl pressase 5011'1. 22
386 secretaire secreti.ÏI! de directiOll 511152000 21 1
387 secretaire secretaire et teneIr de lift'! 509051DOO 12
lU SCJJderJr 510212001 22 12
m saafear 51On200122 12

-
J90 saodeur aidHcxDm llC052001 22 12
J9l soatear asseIblaqe d'eqlÙ~ forestier 50021101 22 12
392 soudeur sauR 5UU200122 22 22
393 SOlIIear sca.r 5OO2lI01 22 12
394 saodeur sœdear 306071001 22 12
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395 soudeur SOlIfeur 5lll320l11 22 12
3~6 sœdeJr soude!lr 510212001 22 Il
397 soœeur soadear 510212001 22 22 22
m sœtireur !:rass sœtiRUr 113Q81001
m spLrmer Ëta1 tœrnear de JetaI -spümear' 506D82OO1 II
4ca SUIlE!rV Iert1 superviseur 309212COC
401 œènnië qnt tecMiqae Jl4192DOlI Z1
4C2 tedl!Jic aviseur tmiqae Bi-enerqie 51mlli0l 21
403 ted1nic elect telinicien en electro-cerilique 307071001
40.; tedl!Jic-eauiD tedmicien lŒ241COI
405 tech!u(eQuip tedlnicien 306241001

• 406 tedlnic eauip tedlnicil!!l 306241001
4D1 techni(equip tedln.icien 306241001
«8 tedlcic_qen.civ tedmicil!!l de labc."atoire 507271001
409 teeb latn aide hbaratDire 1116032000
41e tedUiclenU tedlIIicien 1141510t1Q
411 techn.icj:œrJ teebnicienœ en laboratoire 5131UOOO
411 tedlric moto tecb:ücil!!l 5012Uooi
m techni(poto tedlnicien 507281001
414 tecbcicpto tedl:Iicien 587281001
US tedlnicj:Iloto tedlnicielll'le en ~ion 507281000
~lE t:edl.'!ic Dboto tedlIIiciE!ll!le E!ll iJpression 5072811100
411 tisseu(tertl tisseur 314261001 11
418 valet valet 3C!I021CCI 11
419 ve.~ teItl verdease 504221000
~20 vendeus(textl vendeuse 507221COO


