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Abstract

The role of occupational exposures in the genesis of airways disease
may be underestimated in workforce 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 minimised in population-based studies
which have the disadvantage that occupational exposures are of
necessity self-reported. The overall goal of this research was to develop
and validate an instrument to measure occupational exposures in

epidemiologic research in general population studies of airways disease.

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 reported jobs 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 also good for some categories of

exposures.



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-coefficients 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.



Résumé

Le rdole des expositions professionnelles dans le développement
des problémes respiratoires de type asthmatique peut étre sous-estimé
dans les études en milieu de travail. Ces études peuvent étre biaisées par
le "syndrome du travailleur en santé" de 2 fagons: par la sélection lors
de I'embauche de travailleurs plus en santé que la moyenne, et par le
départ de certains pour problémes 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 a cause de ces problemes respiratoires. Cependant, ces études
pourraient étre entachées d'erreur de classification puisqu'elles puisent
leurs informations professionnelles auprés des personnes faisant partie
de I’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'hypothése 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 hypothése.

Une assez bonne reproductibilité intra-sujet et entre hygiénistes
fut trouvée pour certaines expositions. Les mesures de sensibilité et du



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
légére amélioration fut détectée en analysant uniquement le dernier

emploi.

Le tabagisme, l'histoire familiale et l'atopie se sont avérées étre
des variables significatives dans les modéles multivariés. L'exposition,
quant a 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 mémes étendues.
Les résultats de cette étude tendent a soutenir l'hypothése que les
expositions rapportées par le sujet sont valides dans l'estimation de
I'association "expositions" - "maladie" pour les études de communautés

portant sur les problémes respiratoires de type asthmatique.



Originality

The elements of this thesis which constitute original contribution
to knowledge are:

i) Validation of self-reported exposures information pertinent to the
study of work related asthma and asthma-like conditions.

11) Provision of exposure information potentially useful in a semi-
quantitative exposure estimation in a Canadian context.

iii) 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



Chapter 1: Introduction and outline

1.1 Context

The role of occupational exposures in the genesis of airway
disease may be underestimated in workforce studies because of the
“ healthy-worker effect ”; due either to those with resistant airways
entering a workforce or those with workrelated airways disease quitting
their job. Both these effects are minimised in community or population-
based studies, which however have the disadvantage that occupational

exposures are of necessity self-reported.

1.2 Outline

The overall goal of the research reported in the thesis is 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. Such an instrument was expected to be
useful 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 ii) to investigate the role of multiple

exposures.



BACKGROUND



Chapter 2 Community based studies as a source
of information about the workplace

2.1 Measurements of exposure in occupational epidemiology:
argument for better objective exposure measurements

Most research, whether epidemiologic or clinical, involves
comparisons among groups. Comparisons often also 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 to as the "exposure" and the effect as the
"outcome" 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 (Hill,1965).
Nowhere is this more important than in the context of occupationally
related airway disease, acute or chronic, the subject of this thesis. For
example, chronic obstructive pulmonary disease (COPD) and asthma
are both conditions which occur in the general population and with
increased frequency in association with certain occupational exposures.
The clinical features do not usually permit the work related case to be
distinguished from the non work related case so that workrelatedness
can only be established by demonstrating exposure response
relationships for those with work exposure, either any vs those with no
exposure, or by showing increasing rates with increasing exposure

levels.



Gordis (1979) stated that "a 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 to a certain extent be assured by the use of
standardised methods, validation of new and/or non standard methods
and by verifying 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.

22  Occupational exposures and chronic airways disease (COPD)

The clinical syndrome of chronic obstructive pulmonary disease
(COPD) is usually defined in life by lung function markers of irreversible
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 airborne 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). Since then, evidence implicating occupational
exposures in the genesis of chronic airways disease has 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, Becklake, 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 is
invariably based on self-reported questionnaire information. This is
likely to be incomplete for occupational exposures not readily detected by
sight or smell, leaving imprecise exposure assessment and
misclassification 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)



2.3 Occupational exposures and asthma

23.1 Asthma and asthma like reactions: definitions

Asthma has been defined a “disorder of function 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” (American 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 to the fact that asthma was a disease
characterized by increased responsiveness of the trachea and bronchi to
various stimuli (Becklake,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 be dose related to exposure,
its subsequent manifestations in the sensitised individual are classically

provoked by much lower exposures.

2.3.2 Asthma and asthma-like reaction

There are a number of known and suspected determinants of

asthma in populations. Some are host factors (age, gender, atopy);



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 occupational 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
specific, related to particular processes or products for instances,
isocyanate exposure in foam production and painters, flour exposure in
bakers, trimellitic anhydride exposure in paint makers (Chang Yeung,
1990).

2.3.4 Secular trends in occupational asthma

Concern has been expressed in several recent reviews that
occupational exposures may be contributing to what appears to be 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 effect
which clearly operates in morbidity studies (Eisen,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, also focus on established disease and may fail to identify
early cases or cases occurring in workplaces not known to be at risk for
exposure to 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% (Kobayaski,1980). Of 228
new claims 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).

Well 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 to be the agents responsjble for occupational
asthma, others have been less well studied (Chang-Yeung,1990). In
four community based studies a statistically significant relationship
was found between wheezing and exposure to specific pollutants and/or
to 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 to 44 years ranging from 23 to 29% (Becklake et
al,1996).

24 Community based studies of asthma prevalencefincidence and
role of environmental factors such as occupational exposures

Several 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
examining 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 (Wigle,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 to exploring environmental
risk factors including occupational exposures. Such studies, it was
thought, would be able to provide information on the frequency with
which asthma and asthmalike symptoms are related to occupational
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exposure, in the same way as they have done for markers of chronic

airflow limitations such as FEV1 level or rate of annual decline.

Several community-based studies, not designed to answer the
specific question of the contribution of professional exposures to 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 to evaluate the ill health
consequences of community air pollution, have been completed
(Kauffman, 1982; Lebowitz, 1977; Korn, 1987; Krzyzanowski, 1986,1988)
and have also provided information on the role of occupational
exposures. Community-based studies provided useful information to
highlight relationship of asthma with occupational exposures and given
that these studies are less compromised by the healthy worker effect,
they should continue to contribute to 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 to known or suspected to be
asthmagenics would be of value in establishing the association of
occupational exposures with asthma and asthma like conditions.

2.5 Synthesis

Community based studies have been able to establish significant

exposure response relationships between symptoms of chronic airway
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disease (COPD) and occupational exposures. Less attention has been
focussed on the asthma symptoms and their relation to known or

suspected asthmagens encountered in the workplace.

Community based studies avoid selection bias into and out of jobs
with exposure, giving the opportunity to estimate more adequately the
associations between workplace exposures and asthma and asthma-like
symptoms. Nervertheless, reducing selection bias will not necessarely
lead to reduction in misclassification errors. Objective, valid and easily

applied measurements are needed for future community-based studies.



Chapter 3: Sources of exposure information in occupational
i demiol

3.1 General comments

In population based (as opposed to workforce based) studies,
detailed information on specific exposures is rarely available, and to
overcome this lack of information other methods are wused to
characterize the exposure of the individuals who make up the
population under study. These include questionnaires, used to establish
the presence of current or previous exposures, and an estimation of
exposure by means of "job exposure matrix" in qualitative and
semiquantative terms (Rosenstock, 1984; Hoar,1980; Geérin, 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 be analysed in terms of the
commonly used concepts of construct, content, and criterion validity
(Last, 1995). Construct validity refers to a wide range of approaches used
when what we are trying to measure is a "hypothetical construct”.
Content validity, refers to the representation of the dimensions and
domain of the concept of interest and criterion validity, refers to the
correlation of a scale with some other measure, ideally a "gold
standard” which has been used and accepted in the field (Last, 1995;
Streiner and Norman, 1989). Of these, criterion 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.

32 Measurements of exposure by questionnaires

Many epidemiological studies of the relationship of disease to
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 governmental 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 to occupation would increase the

reliability of the coded information.

In addition, information on exposure cannot usually be obtained
directly from the work history and job titles have to be processed in some
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way to obtain an estimation of a worker's exposure to specific agents.
For this reason, some researchers (Rosenstock et al, 1984; Joffe, 1990)
favor the wuse of questionnaires containing lists of the specific
contaminants of interest, as a way to obtain estimates of past and
current exposure. Certain difficulties have also 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
be provided by questionnaires that were designed to characterize the
exposure directly, eg from check lists with specific chemical 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 specificity 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 be less easy to assess
cumulative lifetime exposure, usually the focus of interest in
occupational studies particularly for chronic 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)



16

recalled overall only 2.6% of the chemicals they had ever worked with
during their employment period. Respondents were prompted to list
chemical exposures they ever worked with. At no time did the
interviewers suggests specific agents. It was also found that recall for
agents was different ranging from 0.5% for heat to 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% to 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 be pertinent to the reality of Quebec’s

workers.

3.3 Methods for validation of questionnaire information
3.3.1. Overview

According to Streiner and Norman (1989) “the act of
measurement is an essential component of scientific research ... ”. Once
the measuring instrument is constructed, it is necessary to inquire
whether the instrument is useful scientifically. This exercise is usually
spoken of as determining the reliability and validity of the instrument.
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3.3.2 Reliability

Before assessing the evidence that an instrument is measuring
what it is intended to measure i.e. its validity, it is first necessary to
gather evidence that the instrument yields measurements in
reproducible fashion. 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 one's data be 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 both
“real ” variation between subjects and error. Reliability is the
proportion of the observed variance that is attribuable to the true score
differences between subjects. According to Streiner and Norman (1989),
there are number of ways in which reliability measures can be obtained.

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

Internal consistency: Measures of internal consistency are based
on a single administration of the measurement tool so it is reasonable to
expect that scores on each item would be correlated with scores on all
other items. Different coefficients can be used to describe this

agreement, for example Cronbach's alpha, the Kuder-Richardson
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coefficient, or split halve correlations. All those coefficients yield
similar results. Since the method involves only a single administration
of the test, such coefficients are easy to obtain. They are more useful in
psychometric instruments that contain a large number of items , which
is not the case in this study. However, such coefficients do not take into
account the variation from day to 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 examining the
reproducibility of a measure administered on different occasions. Inter-
observer and intra-subject can be investigated. As a minimum, any
decision regarding the value of a measure should be based on some
information regarding stability of the instrument. Internal consistency,
in its many guises, is not a sufficient basis upon which to make a

reasoned judgment (Streiner and Norman,1989).

As stated previously, reliability is usually quoted as a ratio of
variability between individuals to 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 O 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. Several authors have made different
recommendations regarding the minimum accepted level of reliability.

According to Streiner and Norman (1989), internal 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 of agreement for categorical variables for
definition of Kappa) greater to 0.5 to be consider reliable. Feinstein gives
guidelines that differ slightly from those given by Streiner and Norman.
In fact, according to Feinstein a value of kappa between 0-.20 shows
slight agreement; between .21-.40 fair agreement; .41-.60 moderate; .61-
.80 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 be taken to represent excellent agreement
beyond chance, values below 0.40 or so may be taken to represent poor
agreement beyond chance, and values between 0.40 and 0.75 may be

taken to represent fair to good agreement beyond chance.

Several indices, whether for categorical or numerical wvariables,
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 be discussed in greater details.
Others will be briefly examined in the next section.

QOverall 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 influenced by the
relative frequencies of positives and negatives. If there is a
preponderance of normal or abnormal cases, there will be 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

to erroneous conclusions about the quality of measurement.

e AR e e e b - T —

% overall agreement=(a+d)/(a+ b+ c+ d)

Cohen's Kappa

The kappa coefficient (Cohen,1965) is appropriate for categorical
variables. This coefficient has the important characteristic of correcting
for chance agreement that would be expected to occur if the two
classifications were totally unrelated. As described by Kelsey (1986),
chance-expected agreement for a binary variable is given by pi1p2 + (1 -
pn (1 - p2), where p1 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:

where “ observed agreement ” = P11+P22
and “ expected agreement ” =

(Pu+P2)*Pu+P21)) + (P21 + P22) * (P12 + P22) )/ (P11 + P12 + P21 + Pa2y2

K= (Observed agreement - Expected agreement)/(1 - 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-corrected measure introduced by Scott (1955)
and extended by Cohen (1960) penalizes raters who tend to agree,
because it uses their observed marginal probabilities to correct for
chance agreement, and this correction term will be larger as the two

marginal distributions tend to agree".



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 remaining items being
classified at random. Aickin (1990) argues that in the basic formulation
of kappa-like statistic (Po -Pe) / (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 be a sum of
probabilities over cells where agreement is defined to occur. Pe is then
taken to be 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 to include not only the random agreement that is intended to be
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.



Methods for numerical 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 be 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 to
0.0 and the slope not equal to 1.0, the value of the correlation could be 1.0

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

Analysis of variance and Intraclass 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 to subjects can be
calculated by determining how much the mean_ score for each subject
differs from the grand mean (the mean of all scores of all subjects).
Variance due to the observers can be calculated by subtracting the grand
mean from the mean of each observer, 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.



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 be divided into first 2 components of true and error
variance, it tries to obtain the most precise estimate of the score that
person should have if there were no sources of error contamination in
results. Streiner and Norman (1989) summarize the concept of
Generalizability theory as follows: "Although generalizability theory is
difficult to 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 to reduce error, based on multiple observations, can be
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 several identified facets in the design of
the generalizability study could 1improve understanding and
interpretation of a rating index and assist reseachers to 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 be clear that examination of the
sources of variability relevant to the conditions under which a measure
will be used are also needed . According to Streiner and Norman (1989),
this theory first devised by Cronbach et al. (1972), is an elegant and
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practical way to approach issues of reliability and will probably be used
more frequently in the future.

3.3.3 Validity

Validity of measurements is defined by Miettinen (1985) as a lack
of bias. Kelsey (1986) stated that "in order to obtain something more than
an impressionistic idea of the quality of one's measurement of a given
variable, it is useful to calculate quantitative indices of the accuracy
(validity) of measurement". According to Last (1995), validity expresses
the degree to which an instrument measures what is purports to
measure. The three major types of validity are described: content,

construct and criterion.

Content validity refers to whether the items in the scale
adequately represent the dimensions and domain of the concept of
interest. An example could be derived from psychology with techniques
intended to measure IQ. The decision is basically a judgmental 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 also 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 to be practical.

Construct validity: Last (1995) defines construct validity in terms
of correspondance of the measurement to theoretical concepts

(constructs) related to the phenomenon under study._
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Criterion validity: Beyond content development, it is nessary to
further demonstrate the extent to which the instrument under
consideration, measures what it was intended to measure. One way to
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 be 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 be taken into account in the
interpretation of the findings. Criterion validity is usually divided into
concurrent and predictive validity. Concurrent validity refers to 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.
Sensitivity, specificity, phi-coefficient

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 be made using either the indices of sensitivity and
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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 = a/ (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 = d/ (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:

¢ =ad - be /|[(a+b)(c+d)a+c)b+ad)]

Phi coefficient was derived because the Chi-square statistic is a
statistical test and is affected by sample size (ie Chi-square is increased
if we simply double all entries in the 2X2 table, but leaves the sensitivity
and specificity unchanged). Values of Phi close to zero indicate little if
any association, 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 to indicate no more than trivial association (Fleiss,1981).



3.4 Job exposure matrix or Occupational title-based system

3.4.1 Definition and uses

A job exposure matrix or JEM is a term used to describe a data
base containing occupations and/or job titles linked to the exposures
likely to be experienced in particular jobs in various industrial sectors.
Occupational job titles, often stratified by industry, are defined
independently of exposures (Heederik,1990). The JEM then enables the
researcher to place probabilities that specific 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 specific exposures on the other axis
(Heederik,1990). A JEM provides an alternative to self-reported
exposure. According to Hoar et al. (1980,1983) the JEM allows
reserchers to translate job and industry data into exposure data.

Job exposure matrices have been used to test (Pannett et al, 1985)
as well as to develop hypotheses (Siemiatycki et al, 1981; Gérin et al,1985)
in workforce studies. For instance, Pannett et al (1985) in a case-control
study of cancer of 312 patients with carcinoma of the bronchus and 1221
patients with other types of cancer (controls), compared estimates of
exposure to 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 to
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 to 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 reflected in steeper dose response
curves for asbestos, chromates, and polycyclic aromatic 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 concluded that direct exposure estimation obtained
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 be made of the
matrix. However, Gérin et al. (1985) and Kromhout et al. (1992) pointed
out that "a matrix approach is necessarily limited by the fact that, even
within narrowly defined occupational groups, exposures may vary
widely from worker to worker, owing to differences in processes and
specific tasks, from country to country, from plant to plant, and from era
to era". In other words, a matrix of this sort may also easily misclassify
individuals on basis of exposures, compromising even within plant
comparisons of exposure estimates, let alone between industry, and

between country comparison of exposure estimates.



3.42 Methological issues

The initial optimism about exposures derived from a JEM (Hoar

et al,1980,1983) has been tempered by experience, according to several
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:

D

iii)

concerning exposure: selection of agents included is often arbitrary;
inclusion of broad categories is sometimes necessary because single
chemical coumponds cannot be distinguished within one
occupational group; cut off points of grades of exposure are
arbitrary; and there is a need to include patterns in the exposure

over time;

concerning outcome: the effects may be modified if there is more
than one biological route of entry eg via the skin as well as the

lungs;

concerning validity : 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 such as the validity issue can be addressed. For
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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 examination. The agreement between the two matrices,
measured with Cohen's Kappa, was generally under 0.4, except for
chromium (0.44), cold (K=0.55), pesticides (K=0.44), styrene (K=0.52) and
wood dust which was 0.9.
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3.5.1 Definition and uses

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 required to
This approach

can be considered as a refinement of a JEM. It implies more nuances
and, in the example quoted, linked the occupational history to a
probability of exposure to different chemicals; in this way the exposure
index for each subject is personalized. Siemiatycki (1989) analysed the
costs and statistical power associated with 5 methods of collecting
occupational exposure information (based on job titles) for population
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 estimation) appears to be more 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 sector of

interest.



3.5.2 Methodological issues

Occupational information obtained by interviews and translated
into lists of exposures thus appears to be a promising way of evaluating
a person's history of professionnal exposures. Gérin (1985) does
however refer to the difficulty in validating the process of exposure
assessment. One approach to validation would be the replication of the
findings by others. Geérin et al (1985) reported substantial agreement
between different exposure raters. These results were confirmed by
Goldberg et al (1986). In the experience of Kromhout (1989), the
agreement between exposure measurements and estimates made by
hygienists (adjusted R’ ranged from 0.25 to 0.67), and between different
estimators was no more than modest (intrarater agreement K ranged
from 023 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 of this method is the
high cost; Siemiatycki (1989) noted though this method had the greatest
statistical power it was also 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 20 years

prior to the diagnosis of the cancer are pertinent.



3.6 Synthesis

Different sources of information are available to provide estimates
of occupational exposure for epidemiology studies, questionnaire
information, JEM and semi-quantitative exposure information.
Methodological issues regarding their usage as well as the study
outcome are important considerations in interpreting the results they

generate.

To date, most JEM's have been developed for use in the study of
occupational cancers (Siemiatycki, 1986). Given the incubation time for
cancers, emphasis has been on remote and usually sustained exposures
to agents known or thought to be carcinogenic. JEM's have also been
used in the study of chronic airways disease (Heederik,1989) with
emphasis on long term and past exposures, though the pertinent agents
may be 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 to better control of exposure.



Chapter 4; Airways responses in occupational epidemiology

4.1 General

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 be briefly discussed in sections 4.2 and 4.3. There are difficulties
however in studying asthma and asthma-like conditions because, given
their reversible nature (the study definition of asthma and asthma-like
conditions will be discussed under 5.2), all disease markers (other than
history) may be absent at any one point in time. The chest radiograph,
developed for and widely used in the study of parenchymal lung diseases
such the pneumoconioses, is not useful in the study of asthma and
asthma-like conditions because it does not reflect 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 be further discussed here.



42 Lung function

Lung function measurements, in particular those derived from
spirometry, are widely used in epidemiological studies of airways
disease 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 be 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 flow 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 (FEV1). The FVC, FEV1
and the ratio FEVIU/FVC 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 be 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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In epidemiologic workforce or population based studies,
questionnaires are the key instrument for registering respiratory
symptoms, including their relationship to 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 chronic bronchitic symptoms,
in particular cough and mucus hypersecretion, in order to test the
hypothesis that chronic bronchitis leads to chronic airflow limitation
(Fletcher et al, 1977). Subsequently, there have been international efforts
to develop and test an asthma questionnaire for the specific 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 of this questionnaire has also been
developed (Perdrizet,1984; Neukirch,1990). This questionnaire (IUATLD,

english and french version) was used in the present sudy.



METHODS



Chapter 5. Objectives, definitions and design

5.1 Overall objective and study hypothesis

*The overall objective of this study was to develop 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 to airway disease
directly provided by the subject is as accurate reflection 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 usual, but costly way of evaluating exposure.

52  Study definitions:

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 offered by the subjects in whom it was tested.
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evaluate: refers to the process of verifying the reproducibility
and validity of occupational exposure information obtained by
questionnaire.
Response (outcome) variable:

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 current on the basis of positive
answers to one ar 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

e 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

e 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?



2) The condition was diagnosed as ever present on the basis of positive

answers to both of the following questions:
e Have you ever had asthma? and
e 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
necessarily attract a clinical diagnosis. Nevertheless for convenience in

this thesis, the term will be shortened to describe the outcome measure
asthma.

Exposure variables:

occupational exposures refer to 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 ii)

information derived from an industrial hygiene analysis of work

history.

1)

2)

3)

4)

5)

6)

54

The specific objectives were

to gather health information, and information on occupational
history and exposures in a population of Montreal adults,

to assess the repeatability of the information on occupational history
and exposures so gathered,

to submit a comprehensive list of all job titles and industries derived
from the occupational questionnaires to analysis by two industrial
hygienists working independently and blind to exposure
information given by the subject,

to examine the concordance between the two industrial hygienists
exposure coding of work history,

to compare the self-reported exposure information with that
furnished by each hygienist,

to compare the exposure response relationship for asthma and
asthma-like conditions generated from self reported exposure with
those generated from each hygienist’s evaluation.

Study plan

Different strategies were used to 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 also 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 (ii) exposure-response relationships obtained in the same
individual using the subject's reporting of exposure and the hygienist's
estimation of exposure.

55  Source of the 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 to 59, all parents or guardians of the grade 1, 3 and 5 of children

examined in that survey.

5.6 Rationale

The adult population tested was a convenience sample, not a
random sample of the general population of Montreal: for an adult to be
in the study, he/she had to 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 reflects the circumstances in
which the questionnaire would be applied and it would be 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 be under age 45 and work related
asthma or asthma like conditions tends to occur earlier rather than
later in an individual's working life. Nor is the over-sampling of parents
of children with asthma necessarily be 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.



Chapter 6. Source of the study material

6.1 Target population for the study of childhood asthma within the
context of which 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 to
cover a range of socioeconomic status, based on postal codes and
pertinent Statistics Canada data (Wilkins,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 form. Questionnaires were completed for 989 out of 1274 eligible
students (77.6%) who also completed a free running test in the school
gymnasium to 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) also completed a health questionnaire
and the occupational questionnaire for this study. A much smaller
number also completed a lung function test. These parents represent the
source of the material used for the present study. These parents are not
a random sample of Montrealers, they represent a sample of parents of

asthmatic children, this sample is probably “ enriched ” against atopy,
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compared to the adult population. For this reason, the parents so
selected can be considered as a convenience sample of Montreal adults

identified in a community survey.

6.2 Selection of children for 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 fall of FEV1 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 also made to the homes of controls
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 well as to gather questionnaire and
lung function data, including response to a bronchodilatator, on the

parents; 226 home visits were carried out.

6.3 Administration of the 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 to be
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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 to answer. If some precision was needed, the interviewer
gave additional information to the participant in the same way as in

year 1.



Chapter 7. Measurement instruments
7.1 Respiratory questionnaire 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 to preserve comparability with studies elsewhere, this
questionnaire was used in the present study, with only minimal
modifications appropriate to use in North America. One is the
replacement of the term "sifflements” with "sillements" in the French
version, shown to be 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, concerned the following symptoms:

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

e Shortness of breath in the last 12 months ;

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

¢ Trouble in breathing ;

Personal history of asthma ;



e Other personal conditions (other allergies) ;

e Age

e Family history: the questionnaire included questions on
whether the adults own parents or siblings ever had

asthma;

e Personal and their parents smoking habits.

72  Occupational 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 types 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 also 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 contaminants, divided into
"families" of exposures, were also incorporated. These exposures were
chosen because of their potential to produce asthma and asthma-like
reactions (Chang-Yeung, 1990). In separate questions, the subject was
asked to indicate whether he/she was exposed to any of these different
contaminants as well as the frequency of exposure (occasionnally or

regularly) and the intensity (low, moderate and high).
Elements in the questionnaire were:
A: Have you ever been exposed to fumes at work?

Included in those then listed were exposures to paint, varnish,
thinners, hardeners, glues, resins, epoxy and accelerators,
benzene, toluene, xylene, degreaser, turpentine, plastic,
polyurethane, polystyrene, tar, rubber, gasoline, petrochemical
products and other vapors or fumes.

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

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

ammonia, pharmaceuticals, formaldehyde, dyes, insecticides.
C: Have you ever been exposed to organic dusts at work?

Included in those then listed in the questionnaire were exposures to
dusts of grain, flour, wood, fur, coffee, animal food and other dusts.



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, coal dust and

other dusts.

E: Have you ever been exposed to fumes or dust from metals 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 also

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 to check the comprehensibility and length of the
questionnaire. Modifications were made according to the patients
comments and to the interviewer perceptions. Once the questionnaire

was designed and pretested, it was 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 specific semi-quantitative exposure estimation

In order to provide an independent assessment of exposures
associated with the jobs and industries reported by the study subjects,
two industrial hygienists, working independently from exactly the same
data base, were invited to generate a population specific 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 be asthmagens was given to the
industrial hygienist. Based on existing knowledge as well 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 to assign a
probability of a subject having had exposure to the contaminants
included in the list (1= possible: could be found in some persons in that
particular workplace ; 2= definite exposure, over 50% probability that
this person would have been exposed). They were also asked about the
intensity of such exposure (1= trace/low; 2= higher than trace/low).
Exposures were classified into the same 6 main groups as in the
subject's exposure reporting: A:fumes; B:other chemicals; 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.



Chapter 8: Methods used to evaluate the occupational
» .

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 from 2
industrial hygienists evaluation working independently, as described in

section 7.3 above.

8.1 Reproducibility of information from different sources

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



811 Within subjects: intra-subject reliability

Reproducibility of the information gathered in the occupational
questionnaire in terms of jobs 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 to report in a reproducible fashion their occupational
history as well as their occupational exposures to 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 to 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 they answered 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 be altered in
exposed workers making them less able to detect exposures (Kromhout,
1991).

All individuals reporting any current exposures to organic fumes
(n=32), as well as a random sample of those working and reporting no
such exposure (n=271), were contacted by phone to solicit their
participation. Amongst the subjects reporting current exposures, 10
were lost to follow-up and 4 refused to participate. Those who agreed to
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be interviewed (n=18 in the exposed group and 15 in the non-exposed
group) were visited at home and answered the occupationnal 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 examined. 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 evaluate intra-subject reliability are described below under

section 9.1.

81.2 Between hygienists: inter-rater reliability

The original intention was to combine the findings by the two
hygienists. As a preliminary 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 to what extent hygienists
agreed in their evaluation of a subject’s past and present exposures.
Inter-observer reliability of hygienists coding was also carried out to
verify factors likely to influence reproducibility of coding, such as

gender, and past versus more recent jobs.



82 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
to be practical). Criterion validity, the objective of this part of the study
was to determine to what extent subjects were able to report in a valid
manner their occupational exposures for all jobs held for more than 3
months consecutively. Reliance had to be placed on the subject's work
history since no independent source such as company records can be
consulted. However, other studies that have addressed that particular
issue concluded that self-reported work histories were on the whole

satisfactory (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
reflection 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 coding for exposure represented
the "gold standard" against which the comparison was made. The
expertise of the industrial hygienist includes recognition of occupational
exposures likely to be encountered in a given job, and a job evaluation by
a hygienist is a common way of assessing occupational exposure in

community-based studies. Factors such as number of jobs, past versus
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most recent job, likely to influence validity were also examined. The
analysis was structured to examine concordance between self-reported
exposure and that derived from the analysis of work history by the
industrial hygienists, looking at the effect of number of jobs and latest vs

past jobs.



Chapter 9 Approach to analysis

9.1 Measures of agreement used in the reliability analysis

Indices proposed for the quantification of reproducibility
(Nunally, 1970; Fleiss,1982; Kelsey, 1986; Streiner and Norman, 1989;
Aickin, 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 11 and 12.

9.1.1 Overall agreement

Overall agreement or observed agreement was calculated to
investigate reproducibility. This statistic was used to describe the
proportion classifed as having or not having the characteristic
according to both raters (Kelsey, 1986). Overall agreement so calculated

does not take into account chance agreement.

89.1.2 Cohen's Kappa

The measure of the degree of nonrandom agreement between two
measurements of the same categorical variable was computed using the
Kappa statistic, whenever possible. (Last, 1995; Fleiss,1981). This
statistic was used to describe the concordance of questionnaire

information reported by the subject on the different items of the job and
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exposure history. Concordance between hygienists (inter-rater
agreement) was also measured using the Kappa statistic. Feinstein’s
guidelines were followed to interpret the results with a value of Kappa
superior to 0.40 considered as a moderate agreement. Cohen's kappa
was compared with the estimate of agreement (alpha agreement

parameter) .

9.1.3 Alpha agreement parameter

The alpha agreement parameter was calculated to describe the
agreement of questionnaire information and between hygienists
exposure evaluation. According to Aickin (1991) this new estimation of
agreement provides a clearer view of the population characteristic of
"agreement for cause”". In absence of other guidelines, Feinstein’s

guidelines were also applied to Aickin’s alpha parameter.

92 Validity analysis

The validity analysis focused on criterion validity i.e. 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 calculated using self-
reported exposure data and these indices were compared with those
obtained using the exposure data generated by each of the industrial
hygienist’s evaluations. These results are reported in chapter 13.



9.2.1 Sensitivity

Sensitivity was calculated comparing results obtained by
industrial hygiene evaluation ("gold standard"” against self-reported

exposures.

9.22 Specificity

Specificity was calculated comparing results obtained by
industrial hygiene evaluation ("gold standard") against self-reported

exposures.

9.2.3 Phi-coefficient

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 Effect estimates using different estimates of exposure

Exposure response relationships were examined 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, ii) 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, atopy and family
history of atopy as well 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).

94  Synthesis

Different analyses are described, all of which allowed us to
examined 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 to validity assessment). Finally, analyses

concerning exposure response relationship are described.



RESULTS



C rl1 Descriptive information on study subjects

10.1 Personal characteristics of study 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 administered was carefully

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

Their ages ranged from 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
10.1.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 to 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 to 62.1% of women. Thirty-five persons



Table 10.1 a Personal characteristics of study subjects

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%
* family history of allergy 46 36.5% 104 49.1% 150 44.4%
* mean age (SD) 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%
* semi-skilled workers* 46 36.5% 53 25.0% 99 29.3%
* professional® 68 54.0% 27 12.7% 95 28.1%
* number of jobs : average (SD) 3.5 (2.1) 2.8 (1.8) 3.1 (2.0)

* number reporting being exposed (**) 44 34.9% 59 27.8% 103 30.5%

in their current job or most recent job

according to current or latest job
** either to solvents or other chemicals or dusts or metals or other miscellaneous products as listed in the questionnaire




Table 10.1 b Age distribution of study subjects
Men Women Total

n= % n= % Nn= Y%
20-29 6 5% 24 1% 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 Prevalence of reported asthma related 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% (21/7126) vs 25.5% (54/212)) 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 5/5 for men and 26/33 for

women.



Table 10.2

Prevalence of reported asthma related symptoms in study subjects

Q # |Questions Yes No Missing Total
value
Men |Women| Sub-total| Men {Women| Sub-total Men (Women| Total
1 |Have you had wheezing or whistling in your 21 54 75 105 | 158 263 0 126{ 212 | 338
chest at any time in the last 12 months?
% of total 22,.2% 77.8%
gender specific % 16.7% | 25.5% 83.3% | 74.5%
1.1 |Have you been at all breathless when the 12 34 46 8 17 25 3 20 | 51 74
wheezing noise was present?
% of total 62.2% 33.8%
gender specific % 60.0% | 66.7% 40.0% | 33.3%
3 {Have you had an attack of shortness of breath 5 26 31 120 | 186 306 1 125 212 | 338
that came on during the day when you were
at rest at any time in the last 12 months?
% of total 9.2% 90.5%
gender specific % 4.0% | 12.3% 96.0% ( 87.7%
4 |Have you had an attack of shortness of breath 27 IA| 98 99 141 240 0 126 | 212 | 338
that came on following strenuous activity ?
% of total 29.0% 71.0%
gender specific % 21.4% | 33.5% 78.6% | 66.5%




Table 10.2

Prevalence of reported asthma related symptoms in study subjects

Q # |Questions Yes No Missing Total
value
Men [Women| Sub-totai} Men |Women| Sub-total Men {Women| Total
5 |Have you been woken by an attack of shortness|{ 8 19 27 118 | 193 KRR 0 126 [ 212 | 338
of breath at any time in the last 12 months?
% of total 8.0% 92.0%
gender spacific % 6.3% | 9.0% 93.7% | 91.0%
6 |Have you been woken by an atlack of coughing | 22 86 108 104 | 126 230 0 126 | 212 | 338
at any time in the last 12 months?
% of total 32.0% 68.0%
gender specific % 17.5% | 40.6% 82.5% | 69.4%
11 |Do you ever have trouble with your breathing? 19 59 78 107 | 152 259 1 126 | 211 | 338
% of total 23.1% 76.6%
gender spacilic % 16.1% | 28.0% 84.9% | 72.0%
13 |Have you ever had asthma? 5 33 as 121 | 179 300 0 126 | 212 | 338
% of total 11.2% 88.8%
gender specific % 4.0% | 16.6% 96.0% | 84.4%
13.1]{Was it confirmed by a doctor? 5 26 31 0 5 5 2 5 3t 38
% of total 81.6% 13.2%
gender specific % 100% ( 83.9% 0.0% | 16.1%
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10.3 Characteristics of the subgroups of subjects who took part in the
study to assess the reproducibility of exposure information

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 30-39 (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% (14/33) of these parents worked in unskilled
occupations, 18.2% (6/33) in semiskilled occupations and professional
workers (eg physicians, teachers, professors,...) constituted about 36%
(12/33) 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% (18/21) and 91.7% (11/12) respectively (see table
10.3.b).



Table 10.3 a Age distribution of subgroup of subjects
who took part in the study of

reproductibility
Age Men Women Total

n= % n= % n= %

20-29 1 5% 1 8% 2 6%
30-39 10 48% 9 75% 19 58%
40-49 9 43% 2 17% 11 33%

50-59 1 5% 0% 1 3%
Total 21 100% 12 100% 33 100%




Table 10.3 b Characteristics of the subgroups of subjects who took part in the

study of reproducibility of information provided by questionnaire

Men Women Total
n= 21 12 33
Age : mean (SD) 39,4 (5,4) | 36,3 (4,6)
Unskilled workers 8 6 14
Semi skilled workers 4 2 6
Professionals 8 4 12
Number of jobs in average (SD) 3,9 (2,1) 3,1 (2,9) 3,6 (2,2)
Number reporting being 18 11 29
exposed in their current
or most recent job




The results of the study of the reproducibility of job and exposure
history gathered in a test-retest design on 33 study subjects re-contacted
one year after first administration are presented in this section. Items
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).

11. 1 Overall concordance of information on job history

Information analysed for reproducibility in the job history
included company, department, job title, job description and duration for
each job held. Table 11.1 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 be expected by chance, given the
marginal distributions. The nature of questions such as "what

companies did you work for? i.e. not a question with a yes/no answer



Table 11.1

Overall concordance of information supplied by 33 subjects

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

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

* number of jobs in average 4.4 2.9

e number of concordances:
(tirst 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 72.8% 25 71.4% 92 72.4%
department 48 52.2% 20 57.1% 68 53.5%
job title 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 65.7% 81 63.8%

* Total number of companies reported in the first 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 11.1). 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 522 % 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% to
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 also presented graphically (figures 11.1.1 to 11.1.7
for men and 11.1.8 to 11.1.14 for women) to indicate, for each subject,
both concordance and discrepant areas. For example, results given in
table 11.1 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 6/21
(28.6%) 2 discrepancies, while for 2/21 (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).



Figure 11.1.1
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Overall concordance in men's reports was less for departments
(5/21 were 100% concordant, figure 11.1.3) and work description (521
were 100% concordant, figure 11.1.5). The concordances found for the
other components of the work history ( type of industry, figure 11.1.2; job
titles, figure 11.1.4) were similar to those reported for company names.
Concordance was particularly good for dates of hire and end of jobs
(14/21 for both were 100% concordant, figures 11.1.6 and 11.1.7
respectively). The discrepancies were not predominant in one
administration of questionnaire. For instance, discrepancies were
predominant in first administration of the questionnaire for dates of
hire (6/7 of discrepancies) but were predominant in second

administration of questionnaire for dates of end (6/7).

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 11.1.8). Distribution of discrepancies were
also slightly different: 4/12 (33.3%) reported 1 discrepancy, while 2/12
(16.7%) reported more than 3. Among the discrepancies, 4 occurred in
the first administration of the questionnaire i.e. the company names

were only reported in the first administration.

Less concordance was found about departments in women's
reports (only 4/12 were 100% concordant, figure 11.1.10). 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 Reproducibility of information on sector of activity and work
processes

Table 11.2 summarizes the results of the reproducibility analysis.
Those results represent pooled observations across sectors and
processes. This had to 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 be wider than calculated.

Agreement was moderate for men and fair for women in rating
the sectors of activity (K=0.47 for men and 039 for women). In
comparison, Aickin's alpha coefficient ranged from 0.76 to 0.89.

A majority of both men (11/21) 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
be 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

enumber of persons
enumber of sectors of activity
enumber of possible pairs

o K
* Aickin's alpha:

snumber of work processes
snumber of possible pairs

e K
¢ Aickin's alpha: a

Reproducibility of information on work processes

Men
21
13
21*13
9 11
7 246
0.47 (.25, .69)
0.76 (.63, .88)
9
9*21
12 17
6 154
0.45 (.25, .65)
0.67 (.52, .81)

e |
- presence
ration presencel __ a b
. ..absence| ¢ d
Women Total
12 33
13 13
12*13 3313
2 6 11 17
0 148 7 394
0.39 (.02, .76) 0.45 (.27, .63)
0.89 (.74, 1.04) 0.78 (.69, .88)
9 9
9*12 9*13
1 3 12 14
0 104 6 259
0.38 (< 0, .92) 0.51 (.33, .69)
0.89 (.71, 1.01) 0.77 (.67, .88)
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11. 3 Test-retest reliability for self-reported exposure to recognised
occupational asthmagens.

Reproducibility analysis of exposure information could only be
assessed for concordant jobs reported in the first and second
administration of the questionnaire. For men, 68 concordant jobs were
examined, compared to 25 for women. Overall concordance, Cohen's
Kappa coefficient and Aickin's 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 well 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
vapors/fumes, chemical substances, organic dusts, inorganic dusts (K
ranged from 0.42 to 0.66 see table 11.3) but was considerably lower for
metals and miscellaneous exposures (K= 0.21 and 0.15 respectively).
Women reported exposures to vapors/fumes, 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 chemical substances in

women.



Table 11.3 Reproducibility of self reported exposures to recognised
occupational asthmagens

.- 18t administration’
presence absence

2nd administration : presence a b
Men Women Total
¢ number of concordant job names 68* 25*" 93
(first and second administration)
Vapors/fumes 13 9 8 0 21 9
8 38 1 16 9 54
Overall 0.75 0.96 0.81
K 0.42 (.19, .66) 0.91 (.75, 1.07) 0.56 (.38, .74)
* Aickin's alpha: a 0.46 (.23, .68) 0.90 (.72, 1.07) 0.58 (.41, .76)
Chemical substances 6 3 1 3 7 6
2 57 16 7 73
Overall 0.93 0.68 0.86
K 0.66 (.39, .93) 0.01 (<0, .40) 0.44 (.19, .70)

* Aickin's alpha: o 0.79 (.61, .96) 0.06 (<0, .77) 0.61 (.40, .81)




Table 11.3

occupational asthmagens

(continued..)

Organic dusts

Overall

K
* Aickin's alpha: o

inorganic dusts

Overall
K
* Aickin's alpha: o

Metals

Overall
K
* Aickin's alpha: o

N

Reproducibility of self reported exposures to recognised

0.94

0.47
0.76

(.02, .92)
(.62, 1.0)

10

0.81
0.48
0.55

(.25, .72)
(.33, .77)

N

0.85
0.21
0.46

(< 0, .41)
(< 0, .54)

Women

0 3

1 21
0.84
.06 (<0, .04)
0.41 (.10, 1.0)
3 1

i 20
0.82
0.70 (.31, 1.09)
0.77 (.48, 1.0)
0 0

0 25
1.00
0.00
0.88 (.51, .88)

Total

2 5

3 83
0.91
0.20 (<0, .64)
0.64 (.34, .93)
13 8

7 65
0.84
0.53 (.31, .75)
0.6t (.44, .80)
2 6

4 81
0.89
0.23 (< 0, .56)
0.54 (.21, .88)




Table 11.3 Reproducibility of self reported exposures to recognised

occupational asthmagens
(continued..)

Men Women Total
Miscelleneous 29 13 11 6 40 19
14 12 1 7 156 19
Overall 0.60 0.72 0.63
K 0.15 (<0, .39) 0.45 (.14, .76) 0.23 (.03, .43)
¢ Alickin's alpha: o 0.16 (< 0, .41) 0.49 (.15, .83) 0.24 (.04, .45)

For calculation of K's, 68 jobs were taken into account; 2 companies names were missing, but all other
information was present giving then the possibility of evaluating concordance on 68 jobs.

. For calculation of K's, 25 jobs were taken into account; 1 company name was missing, but all other
information was present given then the possibility of evaluating concordance on 25 jobs.
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11.3.1 Intra-subject agreement fo self-reported exposure to recognised

Reproducibility of self-reported exposures in latest job was also
assessed. A total of 33 jobs were examined. Cohen's Kappa coefficient
and Aickin's alpha index were computed. The small number of subjects
as well as the low frequency of reported exposures did not allow analysis

of each contaminant separately, or of gender differences.

Overall concordance ranged from 0.64 to 0.94. Reported exposures
were reasonably reproducible for vapors/fumes, chemical substances,
inorganic dusts and metals (K ranged from 0.53 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 parameter was
higher than 0.50 for all categories, except miséelleneous exposures

(alpha=0.34).



Table 11.3.1

* number of concordant company names

Reproducibliiity of self reported exposure to recognised

occupational asthmagens in latest job

(first and second administration)

A- Vapors/fumes

6
+«f [ =3
8 2
1 S
-1 =3 IKER
4 7
Overall 0.79
K(C 0.58 (0.31 , 0 .85)
Aickin's alpha (@) 0.58 (0.30 . 0 .85)
8- Chemical substances
+
2 1
- =3 =3
4 2
3 s
- =1 1]
15
Overall 0.82
K 0.54 (0.23 , 0.85)

Aickin's aipha (a)

0.58 (0.23 . 0.88)

C- Organic dusts
. .
1
* 1 1
1 10
19
Overall 0.91

K 0.35 (-0.22 . 0.92)

Aickin’s alpha (a)

0.65 (0.25 . 1.06)

Aickin's aipha (a)

R
lomen. = -
presence (o)} [ Total | [ Totat |
2nd administraton Men Men |
Lo Women 'Women
sbecance (-)
Mory Man |
D- Inorganic dusts
1
. <]
s 3
7
’ 2 1
1
Overall 0.79
K 0.53 (0.24 . 0.82)
Aickin's alpha (x) 0.54 (025 . 0.83)
E- Metals
+ -
« [ =1
2 2
12
-1 &3
17
Owveral 0.94
K 0.62 (0.15 . 1.09)
Aickin's aipha (a) 0.79 (0.49 . 1.08)
F- Miscellensous
<+ -
3
" B Ca]
7 s
3
- <] ]
4 [
Overal 0.64
K 0.27 (-0.04 . 0.58)

0.34 (0.04 , 0.64)
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Chapter 12 Concordance between hygienists in the coding of
exposures

12.1 Inter-rater agreement coding exposures 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 hygienist's
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 be at risk for exposures than hygienist B (number in cell
“c” always higher than in cell “b”). 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=0.52), glue (K=0.43) and tars (K=0.52).

For category B (other chemicals not listed in A) concordance was
reasonable for only 2 of the 8 products listed: dyes (K=0.54) and
pharmaceutical products (K=0.88).



Concordance between 2 hygienists in coding exposures in 927 jobs

Table 12.1
(men and women)
A- Solvents
Paint Hardener Glue Resins Plastics Tars
n=927 L , o L
+ - + + . + - . + -
HygienistB  + [ 108 | 20 13 | 22 28 | 6 28 | e8 32 | 16 99 | 14 11 | 59
) - L 121 § 678 79 | 813 60 | 633 19 | 812 129 | 750 120 | 664 66 | 799
overall 0.85 0.89 093 091 084 0.86 0.87
K 0.52 (.46,.58) 0.16 (.06,.26) 043 (.31..55) 0.35 (.25, 45) 028 (.12,.32) 052 (46, .58) 009 (0L,.17)
o 069 (.64,.75) 0.53 (.39,.67) 0.81 (.75,.87) 069 (61,.77) 0.60 (.51,.68) 072 (67..77) 034 (.15,.53)
B- Other chemicals not in group A (gases, vapours, mists or dusts)
Acid Base Ammoniac Formaldehyde Dyes Insecticides Pharmaceutical  Other chemicals
n=927 Hyglenist A~~~ = '
+ . + - + . + - + - + - + + -
HygienistB  +| 25 | 36 8 17 23 | 23 36 | 78 42 9 6 2 61 0 13 | 2
- 122 ] 745 153 | 749 t08 | 773 213 { 600 53 | 623 85 | 834 15 | 851 267 | 845
overall 0.83 0.82 0.86 0.69 093 091 0.98 071
K 017 (.09,.29) 004 <0,.10) 020 (.12..28) 004 (<0,.10) 054 (.45, .64) 011 (.03,.19) 0.88 (.82,.94) 006 (02,.10)
a 0.4) (.32,.55) 028 (.05,.51) 0.54 (43..64) 009 (<0,.22) 0.82 (.77, .88) 073 (.59, .87) no convergence 0.52 (.8,.66)




Concordance between 2 hygienists in coding exposures in 927 jobs

Table 12.1
(men and women)
(continued...)
C- Organic dusts
Flour Wood Coffee Feed Other dusts
n=927 e | o HyglenisbA
+ - + . + - + - + .
HyglenistB ~ +| 27 | 1 14 | 6 7 ]9 2 | 9 142 | 6
- 22 | e77 23 | 88s 27 | 892 0_| 924 141 | 638
overall 098 097 0.97 1.00 0.84
K 069 (.57,.81) 049 (.33,.69) 032 (15.5) 080 (4L,119) 057 (51,.63)
a 095 (91,.98) 087 (82,.93) 090 (83,97 099 (96.102) 076 (71,.81)
D- Inorganic dusts
Carbon
Plaster Coal Other
Asbestos Fiberglass Silica Concrete cement Charcoal inorganic dusts
n=927 o . Hyglenist A .
+ - + - + . + . + -
HyglenistB8  +| o 2 17 6 20 | 8 9 2 0 1 24 | 19
’ - |84 | 832 164 | 740 94 | 796 66 | 848 20 | 906 82 | 802
overall 091 082 0.89 092 098 089
K 0.16 (.06, .25) 0.13 (07,.19) 032 (22,42 0.19 (.07,.31) 000 (0,0) 027 (.18,.37)
a 0.76 (.65,.88) 059 (47,.70) 0.73 (.65, .80) 080 (.69,.90) 065 (<0,1.40) 064 (.55,.73)




Table 12.1

(men and women)

(conlinued...)

E- Metals as vapours or dusts

Concordance between 2 hygienists in coding exposures in 927 jobs

Aluminium Platinium Nickel Chrome Cobalt Cadmium fron Other metals
n=927 ~ Hyglenist A O
+ . + + . + - + - + - + - +
Hyglenist B +| 1 3 0 0 3 1 4 1 2 0 2 1 21 4 49 | 40
- L8t ] 862 1 926 65 | 868 86 | 838 7 ] 018 47 | 877 47 | 856 36 | 793
overall 093 1.00 093 091 099 095 094 091
K 002 (<0,.08) 0.08 (0,.15) 008 (0,.15) 036 (<0,.73) 007 (<0,.17) 043 (31,.59) 049 (.39, .58)
(11 053 (.11,.95) 096 (.85, 1.07) 0.77 (.60, .94) 075 (.59..91) 096 (.90,1.03) 078 (.60,.97) 085 (.79, .91) 071 (.73,.80)
F- Miscelianeous exposures
Pyrolysis Cigarette Excessive Excessive
products smoke cold heat
n=927 Hygienist A
+ - + - + - + -
Hygienist 8  +} 47 5 23 1 6 26 36 | 14
- L 104 ] 771 148 | 765 47 | a48 96 | 781
overall 0.88 0.84 092 088
K 041 (.34, .49) 020 (.12,.28) 0.10 (.04,.20) 0.34 (.25..49)
a 077 (.71..83) 0.75 (.67,.84) 048 (27..69) 069 (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) K was below 0.4 for 6 out of the 8 metals;
iron (K=0.43) and other metals (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 led to poor values of K,

ranging from 0.10 to 0.34.

Aickin’s alpha index were always higher than the Kappa
coefficient. Nevertheless, even using this index, and the same
guidelines for interpretation as for Kappa coefficient poor agreement
was also found in category A, for benzene (alpha=0.34), and in category
B, for base and formaldehyde (alpha=0.28 and 0.09 respectively). No
convergence was reached within the criterion given in the program for

pharmaceutical products.

12.2 Inter-rater agreement for coding exposure in 421 jobs reported by
men and 506 jobs reported by women

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). Results described in



Table 12.2 a
A- Solvents

n=421
HyplenistB ~ +

Overall
K
o

n=421
HyglenistB ~ +

Overall

Concordance between 2 hygienists in coding exposures in the 421 jobs reported by men

Hardener

Paint Glue Resins Plastics Tars Benzene
+ - + . + - + - + - + - + -
64 10 11 10 18 ) 23 13 23 7 82 9 11 41
95 252 49 351 34 368 53 332 90 301 85 265 48 J21
0.751 086 092 0.84 077 082 0.79
041 (33,.49) 021 (.08,.35) 047 ()4,.61) 033 (22, 45) 024 (14,.3)) 0.58 (.50..65) 008 (<0,.20)
052 (46,.62) 055 (40,.70) 084 (.76..92) 059 (48,.70) 0.53 (41,.65) 069 (.61,.76) 020 (<0,.42)
B- Other chemicals not in group A (gases, vapours, mists or dusis)
Acid Base Ammoniac Formaldehyde Dyes Insecticides Pharmaceutical  Other chemicals
+ . + - + + - + + - +
20 9 5 9 11 16 16 24 13 5 4 1 19 0 28 5
75 317 78 J29 50 J44 135 | 246 31 372 50 366 5 387 114 | 274
080 079 0.84 062 091 088 099 0.72
024 (15..3) 005 ¢-.03..13) 0.18 (.06,.30) 002 (<0,.10) 038 (.23,.54) 0.12 (0,.23) 088 (.78,.98) 022 (.14,.30)
054 (41,.66) 028 (<0,.57) 046 (.29,.63) 006 (<0,.25) 0.75 (.64,.89) 0.70 (.52,.89) 097 (94,1.01) 052 (41,.98)




Table 12.2 a Concordance between 2 hygienists in coding exposures in the 421 jobs reported by men

(continued...)
C- Organic dusts
Flowr Wood Coflee Feed Other dusis
+ - + - + - + -
Hygienist 8 + ] 10 1 131 6 1 1 1 1 az | 4
. - 9 409 17 | 3886 10 | 409 0 419 75 | 305
Overall 0.98 0.95 097 1.00 081
K 0.66 (.46, .85) 052 (.34,.69) 0.15 (<0,.40) 067 (.06,1.27) 040 (.30,.50)
« 092 (.86,.94) 082 (74,.91) 082 (62,1.02) 097 (91,1.03) 068 (.59,.71)
D- Inorganic duste
Carbon
Plaster Coal Other
Asbestos Fiberglass Sikca Concrete cement Chascoal inorganic dusts
ned2t | L Hhigleriet A- N
+ . + - + . + - + -
Hygienist B + | o | 16 16l 6 27 | 7 9 2 0 1 24 | 18
: ‘ . 77 81 91 308 79 | 308 55 | 356 16 | 404 69 | J12
Overall 0.52 0.1 080 086 0.96 0.80
K 0.15 (.05,.24) 0.18 (.08,.28) 0.30 (.20, .40) 021 (09,.32) 0.00 (0,.01) 026 (.15,.38)
059 (.48,.69) 0.70 (.56,.83) 053 (<0, 1.46) 049 (.37,.61)

a 0.1t (<0,.15) 051 (.37,.65)




Table 12.2 a Concordance between 2 hygienists in coding exposures in the 421 jobs reported by men

(continued...)
E- Metals as vapours or dusts
Aluminium Platinium Nickel Chrome Cobalt Cadmium lron Other metals
n=421 Hygienist A KPR e
+ - + - + - + . + . + . + -
HyglenistB - + | 1 1 0 0 3 1 4 1 2 0 2 1 20 | 4 45 | 43
. 56 363 1 420 54 363 57 358 5 414 44 J74 42 355 29 | 304
Overall 086 1.00 0.87 086 0.9 089 039 083
008 (<0,.18) 010 (1,.11) 044 (.03,.85) 007 («0,.17) 041 (.27,.55) 045 (.35,.55)
095 (.87,1.03) 066 (.40,.92) 075 (.66,.92) 0358 (48,.67)

K 0.03 (<0,.08)

052 (.1,.95) 0.94 m(.’lB.I.I) 066 (44,.89) 051 (21,.76)

o
F- Miscellansous exposures
Pyrolysis Cigarette Excessive Excessive
products smoke cold heat
n=927 ‘ : Hwie ni"A . e L -
+ - + - + - + -
Hygienist B + | 46 | 6 0 0 6 | 25 19 | 1
. 78 | 291 33 | 388 30 | 360 47 ) 344
Overall 0.80 0.92 0.87 0.86

K 042 (32,.52) 011 (-.03,.25) 033 (.19, .47)
036 (.11..61) 062 (.50,.73)

0.65 (.56,.74) 0.65 (<0, 1.40)




Table 12.2.b

Concordance between 2 hygienists in coding exposures
in the 506 jobs reported by women

A- Solvents
Paint Hardener Glue Resins Plastics
+ - + - + - + - + - +
Hygienist B + [ 44 | 10 2 12 10 | 6 5 8 9 9 18| 6 10
E - 26 | 428 30 | 482 26 | 465 16 [ 479 a9 | 440 55 | 427 18 | 478
Overall 093 092 094 096 091 0.88 094
K 067 (57,77 005 (<0,.17 037 (.14,.54) 029 (.08,.51) 023 (10,37 032 (.21, 44) 003 (<0, <0)
a 082 (.76, .88) 037 (<0,.76) 078 (.68, .88) 0.76 (63, .89) 064 (.5,.78) 069 (59,80) 024 <0,2.12)
8- Other chemicale not in group A (gases, vapours, mists or dusts)
Acid Base Ammoniac Formaldehyde Dyes Insecticides Phamaceutical  Other chemicals
n=506 Hyglenist A D s i B :
+ - + - + . + . + . + - + .
HygionitB - + | 5 | 26 3 9 12 ] 8 20 | 69 29 | 6 2 1 2] o 138 | 4
, - 47 | 428 75 | 419 59 | 427 76 | 352 22 | 460 36 | 467 10 | 454 1| 363
Overall 0.86 0.83 0.87 074 095 093 098 099
K 005 (<0,.15) 003 (<0,.13) 022 (.08,.35) 007 (<0,.17) 065 (54,77 009 (<0,.21) 088 (.82,.94) 098 (.96,1.0)
o 022 (<0..54) 024 (<0, .62) 06) (47,.79) 0.16 (<0,.33) 0.86 (.80,.92) 0.73 (.51,.95) 097 (94.1.0 098 (.96,1.0)




Table 12.2.b Concordance between 2 hygienists in coding exposures

in the 506 jobs reported by women
(continued...)
C- Organic dusts
Flour Wood Coffee Feed Other dusts
n=506 . 1 Hyglenist A -
+ - + - + . + . + .
Hyglenist B + [Lv7 0 1 0 [ 0 1 0 106 | 2
_— 13 | 476 6 | 499 17 | 483 0 { 506 66 _| 333
Overall 097 0.99 097 1.00 087
K 071 (.61,.87) 025 (<0, .64) 040 (.19,.62) 1.00 067 (.59..74)
o 095 (91,1.0) 094 (83,105 093 (88,1.0) 097 (.92,1.03) no convergence
D- Inorganic dusts
Carbon
Plaster Coal Other
Asbestos Fiberglass Silica Concrete cement Charcoal inorganic dusts
n=508 . Hyglenist A
+ . + - + - + - + .
Hygienist B + 0 0 1 0 2 7 0 6 0 0 0 3
. 8 | 498 73 | 432 16 | 487 13 | 493 4 | 602 14 | 489
Overall 098 0.86 0.96 096 099 097
K 002 (<0.06) 0.13 (<0,.31) 010 (<0,.01)

o 086 (5.1.2) 070 (36,1.04) 064 (39,80) 066 (<0,176) 090 (64,116 037 (<0, 16)




Table 12.2.b Concordance between 2 hygienists in coding exposures

in the 506 jobs reported by women
{continued...)

€- Metals as vapours or dustls

Aluminjium Platinium Nickel Chrome Cobalt Cadmium Iron Other metals
n=506 | | L HygenlstA o :
' + - + . + - + - + . + -
Hygienist B + 0 2 0 0 0 0 [ 0 0 0 0 0 1 0 4 8
' . 6 | 498 0 | 506 11 | 485 20 | 477 2 | 504 3 | s03 5 | s00 7_| 4089
Overall 098 1.00 0.98 0.94 1.00 099 099 097
K 001 (<0,0) 028 (<0,.71) 037 (.09,.64)
a 065 (<0,1.35) 098 (9,10 083 (42,1.29) 071 (06,136 093 (74,1.12) 091 (69,1.14) 094 (84,101) 083 (71,.94)
F- Misceliansous exposures
Pyrolysis Cigarette Excessive Excessive
products smoke cold heat
n=506 ' ; Hygienist A
+ . + . + - + -
Hygienist 8 + 1 0 23 1 0 1 17 3
- |26 | 479 116 | 367 17 ] 488 49 | 437
Overall 0.95 0.77 096 0.90
K 007 (<0.19) 022 (.14,.30) 000 (<0,0) 0.36 (.22,.5)

a 0.85 (.63, 1.07) 067 (57.77) 0.56 (<0, 1.4) 0.77 (.67,86)
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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 men's 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 women's 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 coding at least one exposure in 927 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 Concordance between 2 hygienists for coding the presence
of at least one exposure in 922 jobs

n=922
A- Solvents B- Other chemicals , C- Organic dusts
Hygienist B +| 188 14 ‘HyglenistB:. +| 192 | 36 202 18
o _ - -] 118 602 S -l 170 515 101 601
Overall 0.86 Overall 0.77 Overall 087
K(CIl) 065 (59,.71) K 043 (37, .49 K 069 (63,.75
Aickin's alpha (@) 0.75 (.71, .80) Aickin's alpha (@) 057 (.51, .63) Aickin's alpha (@) 0.76 (.72, .81)
D- Inorganic dusts E- Metals (vapour or dusts)
" Hygienist A SR,
7 + - , . + -
HygienistB - +| 55 4 HygienistB +| 59 35
=1 195 668 -1 53 775
Overall (.78 Overall 090
K 028 (22 .34) K 052 (44,.60)

Aickin's alpha (@) 067 (.60,.74) Aickin's alpha (o) 072 (.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 "A" category, this participant was assigned as exposed
to category A.

The results of this analysis are shown in table 12.3. As expected,
this lead to an increase of the Kappa statistic, with values above 0.4 in all
categories except inorganic dusts which still showed low agreement
(K=0.28) The Aickin's alpha index for all categories exceeded 0.5,
ranging from 0.57 to 0.76.

12.4 Inter-rater agreement for coding exposure in the latest job

This analysis was conducted because, on biological grounds,
exposure which precipitated asthma in the subjects studied is more
likely to 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, flour, wood,
other organic dusts, cobalt and iron. The Kappa statistic decreased for
paint, pharmaceutical and pyrolysis products.



Table 12.4

A- Solvents

n=303
Hygieniat B

Overall
K
o

n=303

Hyglenist B

Overall

K
o

Paint

Concordance between 2 hygienists in estimating exposures in latest job

Hardener Glue Plastics Tars Benzene
+ - + . . + - .+‘ - ‘ + +
27 8 3 9 8 2 9 6 10 7 29 5 K] 20
36 | 232 16 | 275 15 | 278 16 | 273 42 | 244 33 | 236 15 | 265
0.85 092 0.94 093 0.84 0387 038
047 (34,.60) 015 (<0,.35) 046 (.24, 68) 043 (.23,.62) 022 (<0,.36) 0.54 (42,.66) 009 (<0,.24)
0.67 (.56,.77) 0.54 (.27, .81) 0.83 (.72,.93) 0.78 (63, .87) 0.54 (.38,.71) 073 (.64,.8)) 035 (01,.70)
B- Other chemicals not in group A (gases, vapours, mists or dusts)
Pharma-
Acid Base Ammoniac Formaldehyde Dyes Insecticides ceutical
Hygionist A L
+ - + + - + . + + - + .
(] 9 4 (-] 8 10 8 31 8 6 1 1 18 0
37 251 45 248 34 251 88 196 t7 272 34 267 5 280
085 0.8} 0.8% 067 092 088 098
0.14 (.01,.28) 0.09 (<0,.203) 020 (.04,.36) 004 (<0..06) 037 (.18,.57) 004 (<0,.14) 087 (.75..99)
045 (.22,.67) 040 (.12..68) 044 (.23,.65) 0.10 (<0,.21) 072 (.59..85) 057 (.16,.97) 097 (93, 1.9




Table 12.4

C- Organic dusts
n=303
HyglenistB -+

Overall

K
(1 3

D- Inorganic dusts

n=303
HygienistB  +

Overall

Concordance between 2 hygienists in estimating exposures in latest job

(continued...)
Flour Wood Coffee Feed Other dusts

+ - + - + - + . + -

16 0 3 i 3 0 0 0 54 1

7 | 281 5 | 284 12 | 288 0 | 303 43 | 205
098 098 096 1.00 085
080 (.66,.94) 049 (.14, 84) 032 (.08, .60) 062 (.53,.74)
096 (91,1.0 080 (.80, 1.0 090 (.78.1.0) 097 (.87,1.1) no convergence

Plaster

Asbestos Fiberglass Silica Concrete cement

PO PO . -

2 0 6 1 10 0 1 0 0 0 (] 4
25 ) 276 58 | 240 27 | 268 22 | 280 4 299 22 | 271
092 081 091 093 099 091

0.13 (.05,.21) 0.14 (.04,.24) 039 (21,.57) 008 (<0,.214) - 028 (.09, .48)
082 (.62, 1.02) 064 (d45,.82) 0.86 (.76, .96) 081 (.55.1.0) 0.87 (.53, 1.0) 0.70 (.54, .85)




Table 12.4 Concordance between 2 hygienists in estimating exposures in latest job

(continued...)
E- Melals as vapours or dusts
Aluminium Platinium Nickel Chrome Cobalt Cadmium lron
n=303 A TR TN SRR PR
+ . + - + - + . + - + - + -
HypienistB -~ + 0 0 0 0 1 1 0 1 1 0 1 0 5 1
. 13 | 200 1 302 17 | 284 20 | 282 2 300 13 { 289 8 289
Overall 0.96 1.00 094 0.9) 0.99 096 097
K 0.09 (<0, .265) 001 (<0,.01) 050 (.19,.81) 0.13 (<0,.36) 051 (24,.79)
a 075 (.18,1.0) 093 (.74, 1.0) 071 (41,10 037 (<0, 1.6) 095 (.86, 1.04) 086 (.66, 1.07) 089 (.79, 98)
F- Miscellaneous exposures
Pyrolysis Cigarette Excessive Excessive
products smoke cold heat
n=303 _ RS ' . Hyglenl A G
+ - + . + - + -
Hyglenist B  + 12 2 4 1 0 7 15 2
, T 33} 256 40| 258 18] 278 38] 248
Overall 088 0.86 092 0.87
K 036 (21,.52) 0.14 (0,.28) -0.03 (<0, <0) 0.38 (.24,.51)
o 075 (.6, .86) 068 (.48, .88) -0.35 (<0, 1.0) 074 (.62,.89)
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12.5 Inter-rater agreement for coding at least one exposure in the
latest job

Concordance was analyzed in a similar way to that described in
section 12.3 by combining all 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 to 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 person to category A. Results
showed fairly good agreement for all categories (K >0.40) except for
inorganic dusts (K=0.23) (see table 12.5).

12.6 Analysis of inter-rater differences in coding exposures in 927 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 cell ¢
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 to assign a probability of
a subject having had exposure to 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 be that hygienist A



Table 125  Concordance between 2 hygienists in coding at least one exposure

in the latest job

n=303
A- Solvents B- Other chemicals C- Organic dusts
‘ 7 HygienistA'
“HyglenistB  + 42 4 HyglenistB . +| 59 14
, S 59 198 -l 62 168
Overall 0.79 Overall 0.75 Overall 084
K 046 (.36,.56) K 044 (34,.59) K 062 (52,.71)
Aickin's alpha: a 065 (.56,.75) Aickin's alpha: a«  0.53 (42, 62) Aickin's alpha: @  no convergence
D- Inorganic dusts E- Metals (vapour or dusts)
P , _Hyglenist A - B
, , + - | + -
“HyglenistB - +| 14 0 HygienistB - +| 8 0
o . 68 221 -1 18 277
Overall 0.78 Overall 094
K 023 (13,.33) K 045 (.23,.66)
Aickin's alpha: a&  no convergence Aickin's alpha: o 090 (.80, .99)
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more often coded exposures “possible” than hygienist B. This was
investigated by examining the results according to 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 first: they distributed
according to the level of certainty of coding as follows; in 9 out of 108
concordances, both hygienists coded the exposure as being possible (level
1), and in 26 out of 108 concordances, hygienist’s coded the exposure to
vapors as being definite (level 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 (cell c), hygienist A coded the presence of
vapors for 121 jobs, as opposed to hygienist B who for the same jobs didn’t
code any exposure to vapors. These 121 discordances were distributed
according to level of certainty as follows: 36 were coded by hygienist A as
possible and 85 were coded as definite. Furthermore from table 12.6 it
can be seen that hygienist A coded as definite exposure 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 often than possible exposure.
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interrater differences in coding exposures

for 927 jobs (men and women)
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12.7 Analysis of inter-rater differences in coding exposures in latest
job (men and women combined)

The same analysis (levels of certainty) 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; to acid and formaldehyde in category B; to wood,
coffee and other dusts in category C; to asbestos, fiberglass, silica,
concrete and other dusts in category D, to platinum and iron in category
E; and to 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
to 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 reflected in the
Kappa statistic.
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Lexique for Tables 12.6 and 12.7

A- Solvents D-Inorganic dusts

VAPO Vapours, paints ASBE Asbestos

HARD Hardener FBR Fiberglass

GUE Glue St Silica

RESN Resins CONC Plaster Concrete cement
PLAS Plastics CHAR Carbon, Coal, Charcoal
TARS Tars IDUS Other inorganic dusts
BENZ Benzene

B- Other chemicals E- Metals

ACID Acid ALUM Aluminium

BASE Base PLAT Platinium

AMMO Ammoniac NICK Nickel

FORM Formaidehyde CHRO Chrome

DYES Dyes COBA Cobait

INSE Insecticides CADM Cadmium

PHAR Pharmaceutical IRON Iron

C- Organic dusts F- Miscelieneous exposures

FLOU Flour PYRO Pyrolysis products
WOOD Wood CiGA Cigarette smoke
COsO Coffee CoLD Excessive cold

D Feed HEAT Excessive heat

OoDUS Other dusts



Table 12.8 Concordance between 2 hygienists in coding occupationnal exposures

Summary Table
A- Solvents
At least one
Paint  Hardener  Glue Resin Plastics Tars Benzene exposure
All jobs K 0.52 0.16 0.43 0.35 0.25 0.52 0.09 0.65
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
All jobs a 0.69 0.53 0.81 0.69 0.60 0.72 0.34 0.75
Men's job o 0.52 0.55 0.84 0.59 0.53 0.69 0.20
Women's job « 0.82 0.37 0.78 0.76 0.64 0.69 -0.24
Latest job a 0.67 0.54 0.83 0.75 0.54 0.73 0.35 0.65
B- Other chemicals
Formal- Pharma- At least one
Acid Base Ammoniac dehyde Dyes Insecticides ceutical exposure
All 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 0.65 0.09 0.88
Latest job K 0.14 0.09 0.20 -0.04 0.37 0.04 0.87 0.44
All jobs o 0.43 0.28 0.54 0.09 0.82 0.73 no convergence 0.57
Men's job a 0.54 0.28 0.46 0.06 0.75 0.70 0.97
Women's job « 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 2 hygienists in coding occupationnal exposures
Summary Table
(continued...)

C- Organic dusts

At least one
Flour wood coffee Feed Other exposure
All jobs K 0.69 0.49 0.32 0.80 0.57 0.69
Men’s job K 0.68 0.52 0.15 0.67 0.40
Women's 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
All jobs o 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
Women's job « 0.95 0.94 0.93 0.97 no convergence
Latest job o 0.96 0.80 0.90 0.97 no convergence no convergence
D- inorganic dusts
At least one
Asbestos Fiberglass  Silica Cement Charcoal  Other exposure
All jobs K 0.16 0.13 0.32 0.19 0.00 0.27 0.28
Men's job K 0.15 0.18 0.30 0.21 0.00 0.26
Women's job K 0.02 0.18 -0.01
Latest job K 0.13 0.14 0.39 0.08 0.28 0.23
All jobs o 0.76 0.59 0.73 0.80 0.85 0.64 0.67
Men's job a -0.11 0.51 0.59 0.70 0.53 0.49
Women's job « 0.86 0.70 0.64 0.66 0.90 0.37
Latest job o 0.82 0.64 0.86 0.81 0.87 0.70 no convergence




Table 12.8 Concordance between 2 hygienists in coding occupationnal exposures

Summary Table
(continued...)

E- Metals
At least one
Aluminium Platinium  Nickel Chrome  Cobalt Cadmium Iron Other exposure

All 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
Women's job K -0.08 0.28 0.37
Latest job K 0.09 -0.01 -0.50 0.03 0.51 0.45
All jobs a 0.53 0.96 0.77 0.75 0.96 0.78 0.85 0.71 0.52
Men's job a 0.52 0.94 0.66 0.51 0.95 0.66 0.75 0.58
Women's job « 0.65 0.98 0.83 0.71 0.93 0.91 0.94 0.83
Latest job o 0.75 0.93 0.71 0.37 0.95 0.86 0.89 0.80
F- Miscelianeous

Pyrolisis Cigarette Excessive Excessive

product  smoke cold heat
All jobs K 0.41 0.20 0.10 0.34
Men's job K 0.42 0.1 0.33
Women's job K 0.07 0.22 0.00 0.36
Latest job K 0.36 0.14 -0.03 0.38
All jobs a 0.77 0.75 0.48 0.69
Men's job a 0.85 0.65 0.36 0.62
Women's job « 0.85 0.67 0.56 0.77
Latest job o 0.75 0.68 -0.35 0.74
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Chapter 13 Comparison of self-reported exposure
if " » o tion derived
from hygienists evaluation of job history

13.1 Comparison of self-reported exposure with exposure coded Ly
hygienist A

13.1.1 Exposures to individual product: 922 jobs

Validity analysis, using as the criterion the coding by hygienist
A, lead to 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=0.39) followed with wood dusts (Sn=0.35).
A sensitivity of 0.39 means that 39% of those in whom hygienist judged
them to be exposed to cigarette smoke also 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 be exposed, also 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 between self-reported exposures and exposures
coded by hygienist A for 922 jobs (men and women)

A- Solvents
Paint Hardener Glue Resins Plastics Tars Benzene
022 L yglenstA
‘ + - + - + - + - + -

Selt-reported  + [ 31 [ 23 4 | 4 20 | 25 7 | s 8 | 7 16 | 4 3 | 14
’ - 106} 672 87 | 827 68 { 809 88 | 822 150 | 767 202 | 701 73 | 832
Sensitivity 0.14 0.04 0.23 0.07 0.06 0.07 0.04
Speciticit 0.97 1.00 0.97 0.99 0.99 0.99 0.98

[4§| 0.19 0.13 0.27 0.18 0.12 0.19 0.05

B- Other chemicals not in group A (gases, vapours, mists or dusts)
Acid Base Ammoniac  Formaldehyde Dyes Insecticides  Pharmaceutical
n=922 - | 7 HyglenistA o e

+ - + - + - + - + - + - + -

Self-reported + | 22 | 25 7] 8 16 | 18 9 | 2 10 ] 8 2 | a 16 | 1
- L 124 ] 761 154 ] 753 116 ] 773 239 6872 81 | 823 87 | 830 60 | 845

Sensitivity 0.16 0.04 0.1 0.04 0.11 0.02 0.21

Specificit 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




Table 13.1.1

Concordance between self-reported exposures and exposures
coded by hygienist A for 922 jobs (men and women)

inorganic dusis

(continued...)
C- Organic dusts
Flour Wood Coftfee Feed Other dusts
n=922 ©HyglenistA i o
+ - + - + - + - + -
Self-reported  + 10 ] 6 13 | 15 1 2 0 2 3 0
- | 38 | 868 24 | 870 32 { 887 2 | 918 2781 641
Sensitivity 0.21 0.36 0.03 0.00 0.01
Specificit 0.99 0.98 1.00 1.00 1.00
0.34 0.38 0.09 0.00 0.09
D- Inorganic dusts
Carbon
Plaster Coal Other
Asbestos Fiberglass Silica Concrete cement Charcoal
n=022 " Hyglenist A
+ - + + - + - + -
Self-reported - + 1 2 4 4 4 5 16 | 10 0 1 8 43
- - 92 | 827 175 | 739 119 ] 794 61 | 835 20 | 901 88 | 773
Sensitivity 0.01 0.02 0.03 0.21 0.00 0.08
Specificit 1.00 0.99 0.99 0.99 1.00 0.95
i 0.04 0.07 0.09 0.33 0.00 0.03




Table 13.1.1

coded by hygienist A for 922 jobs (men and women)
(continued...)

Concordance between self-reported exposures and exposures

E- Metals as vapours or dusts
Aluminium Platinium Nickel Chrome Cobalt Cadmium Iron
n=922 SR '
+ - + - + -
Self-reported © + | 7 | 2 o | 2 3 |3 3 |3 o | 2 1 | 2 11| 8
- 54 | 859 1 919 86 | 830 86 | 830 9 [H11 47 | 872 55 | 848
Sensitivity 0.11 0.00 0.03 0.03 0.00 0.02 0.17
Specificit 1.00 1.00 1.00 1.00 1.00 1.00 0.99
i 0.28 0.00 0.11 0.11 0.00 0.07 0.29
F- Miscellaneous exposures
Pyrolysis Cigarette Excessive Excessive
products smoke cold heat
n=922 o " “Hyglénist A
+ - + - + - + .
HygienistB ~ + | 26 | 20 66 | 315 8 | 28 21 ] 43
- 1241 762 105 | 436 44 | 844 110 | 748
Sensitivity 0.17 0.39 0.16 0.16
Specificit 0.97 0.58 0.97 0.95
‘ 0.25 -0.03 0.15 0.15




13.1.2 Exposure to at least one product: 922 jobs

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 Exposures in latest job

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
agent/7), pharmaceutical (category B: 1 agent/7), flour and wood,
(category C: 2 agents/5), aluminium, nickel, chrome, iron (category E: 4
agents/7), pyrolysis product (category F: 1 agent/4).

13.1.4 At least one exposure in the latest job

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.



Table 13.1.2 Concordance between self report of at least one exposure
and at least one exposure coded by hygienist A

n=922
A- Solvents B- Other chemicals C- Organic dusts
+ - . . + -
‘Hygienist B+ 63 32 Hyglenist B+ 73 17 + 33 15
- | 244 | 583 - | 209 | 533 i 270 | 604
Sensitlvity 0.21 Sensitivity 0.20 Sensitivity 0.1
Specificity 0.95 Specificity 0.97 Specificity 0.98
0.24 g4 o027 g o.18
D- inorganic dusts E- Metals (vapour or dusts)
‘Hygienist A .
| + - + -
HyglenistB  + 56 29 HygienistB + 18 11
‘ - 194 | 643 : - 94 799
Sensitivity 0.22 Sensitivity 0.16
Specificity 0.96 Spacificity 0.09

9 0.28 ) 0.28




Table 13.1.3 Concordance between self reported exposure for latest job
and exposure coded for latest job by hygienist A

A- Solvents
Paint Hardener Glue Resins Plastics Tars Benzene
12305 . o e e o
+ - + - +
. .Seft + | 18] 11 3 | 3 9 | 16 5 | 2 4 | 2 7 | 2 2 | o
- L4s | 229 16 | 281 14 | 264 19 | 277 48 | 249 55 | 239 16 | 276
Sensitivity 0.29 0.16 0.39 0.21 0.08 0.11 0.11
Specifici 0.95 0.99 0.94 0.99 0.99 0.99 0.97
0.33 0.26 0.32 0.36 0.19 0.25 0.10

B- Other chemicals not in group A (gases, vapours, mists or dusts)

Pharma-
Acid Base Ammoniac  Formaldehyde Dyes Insecticides ceutical
+ - + - + - + - + -
Selt + [10] 10 4 | 4 6 | 10 4 ] o 1] 5 1 | 2 8 | o
- .33 ] 250 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

Specificit 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 exposure for latest job

and exposure coded for latest job by hygienist A
(continued...)

C- Organic dusts

Flour Wood Coffee Feed Other dusts
12303 D . e A
+ - + - + -
Self + [ s | 3 4 | 8 1 1 o | 1 1] o
- L7 ] 278 4 | 287 14 | 287 0 | 302 86 | 206
Sensitivity 0.23 0.50 0.07 0.01
Specificit 0.99 0.97 1.00 1.00 1.00
[é 0.35 0.39 0.17 0.08
D- Inorganic dusts
Carbon
Plaster Coal Other
Asbestos Fiberglass Silica Concrete cement Charcoal  inorganic dusts
n=303 " HygienistA .
+ - + . + - + - + -
Self + | 1 0 2 |13 2 | 2 515 0l o 3 | 26
' - 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
Specificit 1.00 0.99 0.99 0.98 1.00 0.91
I%] 0.18 0.06 0.13 0.30

0.01




Table 13.1.3 Concordance between self reported exposure for latest job
and exposure coded for latest job by hygienist A
(continued...)

E- Metals as vapours or dusts

Aluminium Platinium Nickel Cadmium Iron
n=303 : ‘,”
: + - + - + - + - + -
Self + | 5 | 2 I 3 10 310 0 { 2 1 1 4 3
.- |8 _] 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
Specificit 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- Miscellaneous exposures

Pyrolysis Cigarette Excessive Excessive
products smoke cold heat
n=303  Hyglenist A
+ - + - + - + -
Self S TN Y 16 | 127 2 | to 9 | 17
' - |31 | 248 28 | 132 16 | 275 44 | 233
Sensitivity 0.31 0.36 0.11 0.17
Specificit 0.96 0.51 0.96 0.93
F_g] 0.36 -0.09 0.09 0.14
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Sensitivity ranged from 0.13 to 0.32 with the highest value for
inorganic dusts. Specificity were also satisfactory with all values higher
than 0.90 (see table 13.1.4). Phi-coefficient for metals was 0.44, others
ranged from 0.18 to 0.30.

13.2 Comparison of self-reported exposure with exposure coded Ly
hygienist B

13.2.1 All exposures in 922 jobs

Validity analysis, 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). Values of sensitivity were increased with the highest
values for concrete cement (Sn=0.55), followed by wood dusts (Sn=0.53),
glue (Sn=0.42), formaldehyde (Sn=0.42) and cigarette smoke (Sn=0.42).
Values of specificity were also all higher than 0.95, except for exposure
to 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; flour (0.37), wood (0.42) in category C.

13.2.2 At least one exposure in 922 jobs

For this analysis results obtained for all 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 exposure
in latest job versus those coded by hygienist A in latest job

n=303
A- Solvents B- Other chemicals C- Organic dusts
| + - N + - + -
HyglenistB + | 30 | 14 HyglenistB + | 35 8 + | 14 7
S . 72 | 187 . 86 | 174 G 91 | 191
Sensitivity 0.29 Sensitivity 0.29 Sensitivity 0.13
Specificity 0.93 Specificity 0.96 Specificity 0.96
0.30 0.34 0.18
D- Inorganic dusts E- Metals (vapour or dusts)
Hygienist A ETE T8
+ - N + -
HyglenistB + | 26 | 17 Hyglenist B+ 8 3
, - 56 | 204 - 18 | 274
Sensitivity 0.32 Sensitivity 0.3t
Specificity 0.92 Specificity 0.99

¢ 0.3 9 0.44




Table 13.2.1  Concordance between self-reported exposures and exposures
coded by hygienist B for 922 jobs (men and women)

A- Solvents
Paint Hardener Glue Resins Tars Benzene
n=922 , - S T Myglentst B e
+ - + - + - + -
Self-reported + | 21 | 33 3 | s 14 | 31 3 | o 4 |11 111 8 1 | 16
- 104 ] 7684 31 | 883 19 | 858 43 | 867 41 | 866 102 | 801 60 | 845
Sensitivity 0.17 0.09 0.42 0.07 0.09 0.10 0.02
Specificit 0.96 0.99 0.97 0.99 0.99 0.99 0.98
@ 0.18 0.17 0.34 0.1 0.13 0.20 0.00

B- Other chemicals not in group A (gases, vapours, mists or dusts)

Acid Base Ammoniac  Formaldehyde Dyes Insecticides  Pharmaceutical
n=922 o o | “HygienistB . Lol
+ - + - + - + - + - +
Self-reported + | 18 | 29 4 | 1 7 126 78 | 4 111 7 0] s 16 | 1
' - |42 | 833 22 | 885 39 | 850 107 | 804 38 | 866 8_| 909 45 | 860
Sensilivity 0.30 0.15 0.15 0.42 0.22 0.00 0.26

Specificit 0.97 0.99 0.97 1.00 0.99 0.99 1.00
[é 0.30 0.19 0.14 0.59 0.35 -0.01 0.48




Table 13.2.1 Concordance between self-reported exposures and exposures

coded by hygienist B for 922 jobs (men and women)
(continued...)

C- Organic dusts

Flour Wood Coffee Feed Other dusts
n=922 o U HyglenistB
+ - + - + - + - + .
SeM-reported + | 8 | 8 10 | 18 o | 3 o | 2 2 |1
- |20 | 886 9 |ess 8 o1 3 |917 144 | 775
Sensitivity 0.29 0.53 0.00 0.00 0.01
Specificit 0.99 0.98 1.00 1.00 1.00
[é 0.36 0.42 -0.01 0.00 0.08
D- Inorganic dusts
Carbon
Plaster Coal Other
Asbestos Fiberglass Silica Concrete cement Charcoal  inorganic dusts
n=922 i HygienistB o o e il
+ - + - + - + - + -
Self-reported - + | 1 | 2 1 7 4 | 5 6 | 20 0o} 1 3 | 48
- | 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
Specificit 1.00 0.99 0.99 0.98 1.00 0.95
lé 0.17 0.06 0.20 0.34 0.00 0.01




Table 13.2.1 Concordance between self-reported exposures and exposures

coded by hygienist B for 922 jobs (men and women)
(continued...)

E- Metals as vapours or dusts

Aluminium Platinium Nickel Chrome Cobalt Cadmium iron
n=922 L | Vi
+ - + - + -

Sell-reported + [ 0 [ o o [ 2 o[ e o[ & o [ 2 o | 3 3 [ 16
o - 4 | 909 0 | 920 4 | 912 5 |911 2 | 918 3 | o916 22 | 881

Sensitivity 0.00 - 0.00 0.00 0.00 0.00 0.12

Specificit 0.99 1.00 0.99 0.99 1.00 1.00 0.98

[)Q!I -0.01 . -0.01 -0.01 0.00 0.00 0.12

F- Miscellanecus exposures

Pyrolysis Cigarette Excessive Excessive
products smoke cold heat
n=922 | K o HyglenstB
+ - + - + - + -
Hygienist B + | 14} 32 10 13711 8 | 26 8 | 56
' - |39 | 837 14 | 527 24 | 864 42 | 818
Sensitivity 0.26 0.42 0.25 0.16
Specificit 0.96 0.59 0.97 0.94
EX] 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). All Phi-
coefficients were inferior to 0.35 (ranged from 0.13 to 0.25).

13.2.3 All exposures in latest job

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=0.75) followed by glue (Sn=0.60), pyrolysis
products (Sn=0.50), pharmaceutical products (Sn=0.44) and cigarette
smoke (Sn=0.40). 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 least one exposure in latest job

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 to category A, exposed or not to category B, etc.
Values of sensitivity ranged from 0.15 to 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 self report of at least one exposure
and at least one exposure coded by hygienist B

n=922
A- Solvents 8- Other chemicals C- Organic dusts
+ - - + - +
HygienistB + | 48 | 45 HygionistB: + | 53 | 40 + | 23 | 25
S - L1156 | 673 . - 1173 | 656 108 | 676
Sensitivity 0.24 Sensitivity 0.23 Sensitivity 0.10
Specificity 0.94 Spacificity 0.94 Specificity 0.96
p 0.24 f 0.25 0.13
D- Inorganic dusts E- Metals (vapour or dusts)
Hyglenist A o R
+ - + -
HygienistB  + 19 61 Hygienist B  + 14 14
' . 44 798 ' - 84 810
Sensitivity 0.30 Sensitivity 0.14
Spacificity 0.93 Spacificity 0.98

@ 0.21 9 0.23
] 4




Table 13.2.3

Concordance between self reported exposure for latest
job and exposures coded for latest job by hygienist B

A- Solvents
Paint Hardener Glue Resins Plastics Tars Benzene
n=303 . HyglenistB parien '
+ - - + . + - + - + .
Selt + [11 ] 18 3 6 [ 19 3 | 4 2 | 4 6 | 3 o | 19
- 24 | 250 288 4 ]274 12 | 284 15 | 282 28 | 2686 23 | 269
Sensitivity 0.31 0.25 0.60 0.20 0.12 0.18 0.00
Specificit 0.93 0.99 0.94 0.99 0.99 0.99 0.96
[gxﬂ 0.27 0.34 0.35 0.27 0.17 0.31 -0.06
B- Other chemicals not in group A (gases, vapours, mists or dusts)
Acid Base Ammoniac  Formaldehyde Dyes Insecticides  Pharmaceutical
n=303 st HyglenlstB
+ - + - + - + - + - + . + -
Selt + | 5 | 15 216 4 | 12 2 | 2 3] 3 0| 3 8 0
- Lto ]273 8_| 287 14 | 273 37 | 262 11 | 286 2 | 298 10 | 286
Sensitivity 0.33 0.20 0.22 0.05 0.21 0.00 0.44
Specificit 0.95 0.98 0.96 0.99 0.99 0.99 1.00
i 0.25 0.20 0.19 0.13 0.31 -0.01 0.66




Table 13.2.3

Concordance between self reported exposure for latest

job and exposures coded for latest job by hygienist B

{continued...)

C- Organic dusts
Flour Wood Coffee
n=303 :
+ - + - + -
set. + [ 5[ 3 3 [ 9 o[ 2 o [ 1 o | 1
- 10 | 285 1 290 3 ] 298 0 |302 55 | 247
Sensitivity 0.33 0.75 0.00 0.00
Specificit 0.99 0.97 0.99 1.00 1.00
[é 0.44 0.42 -0.01 -0.03
D- inorganic dusts
Plaster Coal Other
Asbesios Fiberglass Silica Concrete cement Charcoal Inorganic dusts
n=303 ~ ‘Hyglenist B -
+ - + - + - + - + -
“Selt + | 0 | 1 1] 4 2 | 2 1109 0] o 1 | 28
‘ - 2 | 300 6 | 292 8 | 291 0 | 293 0 303 8 | 265
Sensitivity 0.00 0.14 0.20 1.00 0.10
Speciticit 1.00 0.99 0.99 0.97 1.00 0.90
0.00 0.15 0.30 0.31 0.00

REPTERN




Table 13.23 Concordance between self reported exposure for latest

job and exposures coded for latest job by hygienist B

{continued...)

E- Melais as vapours or dusts

Aluminium Platinium Nickel Chrome Cobalt Cadmium iron
n=303 | | *“Hyglenist B~ . . =
+ - + - + - + - + +
Self + ] 0 | 7 0 ] 2 0| 3 0| 3 2 2 1 6
- 0 | 296 0 |} 301 1 299 1 299 1 300 ) 300 291
Sensitivity 0.00 0.00 0.00 0.00 0.17
Specificit 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- Miscellaneous exposures
Pyrolysis Cigarette Excessive Excessive
products smoke cold heat
n=303 - Hyglenist B
+ - + - + - + -
- Selt + | 7 } 17 2 141 1] 11 3 ] 23
B - L7 _J272 3 | 167 6 | 285 14 | 263
Sensitivity 0.50 0.40 0.14 0.18
Specificit 0.94 0.563 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 in latest
job versus those coded by hygienist B in latest job

A- Solvents B- Other chemicals C- Organic dusts
+ - + - R +
HyglenistB + | 19 { 25 HygienistB + | 23 | 20 "HyglenistB  + 9 12
. 43 | 216 - 50 | 210 PR . 50 | 232
Sensitivity 0.31 Sensitivity 0.32 Sensitivity 0.15
Specificity 0.90 Specificity 0.91 Specificity 0.95
0.23 @ 0.28 4 0.16
D- Inorganic dusts E- Metals (vapour or dusts)

Hyglenist A

+ - + -
Hyglenist B+ 8 35 Hygienist B+ 3 8
- 5 255 - 5 287
Sensitivity 0.62 Sensitivity 0.38
Specificity 0.88 Specificity 0.97

0.29 9 0.30
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13.3 Analysis of categories of exposures on which there was
disagreement.

Amongst the 303 subjects reporting a work history, hygienist A
assigned 194 persons into the ever-exposed category compared with 175
for hygienist B and 148 according to self-reported exposures. The major
difference lies into the complexity of exposures reported. Complex refers
to exposures to substances included in three categories or more.
Hygienist A reports more often complex exposures (162/194). The
corresponding findings for hygienist B (81/175) and self-report (35/148)
(see table 13.3).

13.4 Synthesis

Concordance between industrial hygienists in coding
occupational exposures and self-reporting exposures was investigated.
A total of 922 jobs reported by the subjects were analysed, each of which
were assessed by 2 industrial hygienists working independently, for
exposure to potential asthmagens. The actual or latest job held was
investigated (n=303) to verify if concordances in coding contaminants
was similar compared to 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-coefficients 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
exposures

A 18 12

B 25 11

c 9 16

D 22 4

E 4 3

AB 6 4 4
AC 4 3 1
AD 11

AE 3 4

BC 5 34 17
8D 4 1
< 3 1 1

@ 1 1 9
E 1

ABC 4 32 16
ABD 6 1 9
ABE 2 3
ACD 7 3 3
ACE 1 1

ADE 1 2
BCD 1 1 7
BDE 3 3

ABCD 2 4 58
ABCE 3 8 7
ABDE 5 7 17
ACDE 6

BCDE 1 2 1
ABCDE 1 11 39
Total 148 175 194

A= Vapours - fumes
B= Others chemicals
C= Organic dusts

D= Inorganic dusts
E= Metais




Table 13.5 a Concordance between hygienist A and self-reported exposure

Summary table
A- Solvents
At least one
All jobs (n=922) Paint Hardener Glue Resin Plastics Tars Benzene exposure
Sensitivity 0.14 0.04 0.23 0.07 0.05 0.07 0.04 0.21
Specificity 0.97 1.00 0.97 0.99 0.99 0.99 0.98 0.95
0.19 0.13 0.27 0.18 0.12 0.19 0.05 0.24
Latest job (n=303)
Sensitivity 0.29 0.16 0.39 0.21 0.08 0.11 0.11 0.29
Specificity 0.95 0.99 0.94 0.99 0.99 0.99 0.97 0.93
0.33 0.26 0.32 0.36 0.19 0.25 0.10 0.30
B- Other chemicals
Formal- Pharma- At least one
All jobs (n=922) Acid Base Ammoniac  dehide Dyes Insecticides  ceutical exposure
Sensitivity 0.16 0.04 0.11 0.04 0.11 0.02 0.21 0.20
Specificity 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
Latest job (n=303)
Sensitivity 0.23 0.08 0.14 0.05 0.04 0.03 0.3 0.29
Specificity 0.96 0.98 0.96 1.00 0.98 0.99 1.00 0.96

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
(continued...)

C- Organic dusts

At least one
All jobs (n=922) Flour wood coffee Feed Other exposure
Sensitivity 0.21 0.35 0.03 0.00 0.01 0.1
Specificity 0.99 0.98 1.00 1.00 1.00 0.98
9] 0.34 0.38 0.09 0.00 0.09 0.18
Latest job (n=303)
Sensitivity 0.23 0.50 0.07 0.01 0.13
Specificity 0.99 0.97 1.00 1.00 1.00 0.96
) 0.35 0.39 0.17 0.08 0.18
D- Inorganic dusts
At least one
All jobs (n=922) Asbestos  Fiberglass Silica Cement  Charcoal Other exposure
Sensitivity 0.01 0.02 0.03 0.21 0.00 0.08 0.22
Specificity 1.00 0.99 0.99 0.99 1.00 0.95 0.96
0.04 0.07 0.09 0.33 0.00 0.03 0.28
Latest job (n=303)
Sensitivity 0.04 0.03 0.05 0.22 0.00 0.11 0.32
Specificity 1.00 0.99 0.99 0.98 1.00 0.91 0.92

(0] 0.18 0.06 0.13 0.30 0.01 0.31




Table 13.5 a Concordance between hygienist A and self-reported exposure

Summary table
(continued...)

E- Metals
At least one
All jobs (n=922) Aluminium Platinium Nicke! Chrome Cobalt Cadmium lron exposure
Sensitivity 0.11 0.00 0.03 0.03 0.00 0.02 0.17 0.16
Specificity 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=303)
Sensitivity 0.38 0.00 0.17 0.15 0.00 0.07 0.31 0.31
Specificity 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- Miscelleneous
Cigarette Excessive Excessive

All jobs (n=922) Pyrolysis smoke cold heat
Sensitivity 0.17 0.39 0.15 0.16
Specificity 0.97 0.58 0.97 0.95

0.25 -0.03 0.15 0.15

Latest job (n=303)

Sensitivity 0.31 0.36 0.11 0.17
Specificity 0.96 0.51 0.96 0.93
0.36 -0.09 0.09 0.14




Table13.5 b Concordance between hygienist B and self-reported exposure

Summary table
A- Solvents
At least one
All jobs (n=922) Paint Hardener  Glue Resin Plastics Tars Benzene exposure
Sensitivity 0.17 0.09 0.42 0.07 0.09 0.10 0.02 0.24
Specificity 0.96 0.99 0.97 0.99 0.99 0.99 0.98 0.94
0l 0.18 0.17 0.34 0.11 0.13 0.20 0.00 0.24
Latest job (n=303)
Sensitivity 0.31 0.25 0.60 0.20 0.12 0.18 0.00 0.31
Speciﬂc_lgr 0.93 0.99 0.94 0.99 0.99 0.99 0.96 0.90
9 0.27 0.34 0.35 0.27 0.17 0.31 -0.06 0.23
B- Other chemicals
Formal- Pharma- At least one
All jobs (n=922) Acid Base Ammoniac  dehyde Dyes Insecticides ceutical exposure
Sensitivity 0.30 0.15 0.15 0.42 0.22 0.00 0.26 0.23
Specificity 0.97 0.99 0.97 1.00 0.99 0.99 1.00 0.94
9l 0.30 0.19 0.14 0.59 0.35 -0.01 0.48 0.25
Latest job (n=303)
Sensitivity 0.33 0.20 0.22 0.05 0.21 0.00 0.44 0.32
Speciﬁcigr 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

C- Organic dusts

All jobs (n=922)

Sensitivity
Specificity
9

Latest job (n=303)

Sensitivity

Specificit
o

D- Inorganic dusts

All jobs (n=922)

Sensitivity
Specificity
¢

Latest job (n=303)

Sensitivity
Specificit
o

Concordance between hygienist B and self-reported exposure

Summary table

(continued...)

Flour

0.29
0.99
0.36

0.33
0.99
0.44

Asbestos Fiberglass

0.09
1.00
0.17

0.00
1.00
0.00

wood

0.53
0.98
0.42

0.75
0.97
0.42

0.04
0.99
0.06

0.14
0.99
0.15

coffee

0.00
1.00
-0.01

0.00
0.99
-0.01

Silica

0.11
0.99
0.20

0.20
0.99
0.30

Feed

0.00
1.00
0.00

1.00

Cement

0.55
0.98
0.34

1.00
0.97
0.31

Other

0.01
1.00
0.08

0.00
1.00
-0.03

Charcoal

0.00
1.00
0.00

1.00

Other

0.07
0.95
0.01

0.10
0.90
0.00

At least one
exposure

0.10
0.96
ol 1 3

0.15
0.95
0.16

At least one
exposure

0.30
0.93
0.21

0.62
0.68
0.29



Table13.5 b Concordance between hygienist B and self-reported exposure

Summary table
(continued...)

E- Metals
At least one
All jobs (n=922) Aluminium Platinium  Nickel Chrome  Cobalt Cadmium Iron exposure
Sensitivity 0.00 0.00 0.00 0.00 0.00 0.12 0.14
Specificity 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)
Sensitivity 0.00 0.00 0.00 0.00 0.17 0.38
Specificit 0.98 0.99 0.99 0.99 0.99 0.99 0.98 0.97
r -0.01 -0.01 0.00 0.00 0.14 0.30

F- Miscelleneous
Cigarette Excessive Excessive

All jobs (n=922) Pyrolysis  smoke cold heat
Sensitivity 0.26 0.42 0.25 0.16
Specificity 0.96 0.59 0.97 0.94

0.24 0.00 0.21 0.09

Latest job (n=303)

Sensitivity 0.50 0.40 0.14 0.18
Specificigr 0.94 0.53 0.96 0.92
0.34 -0.02 0.08 0.08




Chapter 14 Comparison of the relationship for asthma with
exposure assessed in 2 ways: i) by self-report
and ii) by hygienist

For these analyses, asthma was defined in two ways, current
asthma, and ever asthma. These two definitions were used because
recall is usually thought to be better for recent than remote events,
whether symptoms (outcome) or exposure. The analyses were carried
out using the logistic regression procedure. Personal characteristics
(gender, family history of allergies and atopy and 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 of asthma was based on answers to 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).



14.1.1 Characteristics of subjects with and without current asthma

Women were predominantly represented in the group of current
asthmatics (73.9%) compared to 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 to 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 also 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 affected their
breathing (see table 14.1.1).

14.1.2 Distribution of exposures in cases of current asthma according to
self-report and according to hygienist A and hygienist B

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
to exposures to substances included in three categories or more.
Hygienist A reports more often complex exposures (31/36). The
corresponding findings for hygienist B (10/29) and self-report (6/30) (see
table 14.1.2).



Table 14.1.1

Characteristics of subjects with and without current asthma

current asthma n= 69 without current asthma n= 269
Nb % of 69 Nb % of 269

Men 18 26.1% 108 40.1%
Women 51 73.9% 161 59.9%
Current smokers 36 52.2% 101 37.5%
Family history of allergies 44 63.8% 106 39.4%
Age: mean (SD) 36,3 (5,6) 37,1 (5,8)
Number reporting being exposed in 22 31.9% 82 30.5%
their current or most recent job
Number reporting being ever exposed 31 44.9% 7 2.6%
Ever experienced chest 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 breathing




Table 14.1.2 Distribution of exposures (ever by category)
according to seif-report and according
to coding by hygienist A and B
of cases of current asthma

Types of Self-reporting | Hygienist B | Hygienist A
exposures

A 3 3

B 8

C 4

D 4

E

AB 2 1 1
AC 1 1

AD 2

AE 2

BC 2 7 4
= 8] 1

2 <3

o) 1 1

e

ABC 6 3
ABD 2 2
ABE

ACD 2

ACE

ADE

BCD 1 1
B8DE 1

ABCD 1 13
ABCE 1 2
ABDE 2
ACDE

BCDE

ABCDE 1 8
Total 30 29 36
A= Vapours - fumes D= Inorganic dusts

B= Others chemicals E= Metals

C= Organic dusts
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14.1.3 Relationship of current asthma and ever exposed to fumes or
chemicals or dusts or metals at work (self-reported and hygienist
evaluation)

In the first 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 ar
chemicals or dusts or metals 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 all 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 Relationship of current asthma and different types of exposures

Current exposures, as well 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

Relationship of current asthma and ever exposed to fumes
or chemicals or dusts or metals at work

Exposwe - Variables

Model without interaction

Ever exposed gender
current smoker
family history

atopy
exposed

Mode! with interaction

Ever exposed gender
current smoker
family history
atopy
exposed
atopy*exposed

© " Valuesof the OR and'95% Cl under . -

Self-reporting Hyglenist A evaluation Hygienist B evaluation
OR Cl OR Cl OR Ci
1.5 (0.8, 2.9) 1.4 (0.8 , 2.8) 1.4 (0.7 , 2.7)
2.1 (12, 3.7) 2.1 (1.2, 3.6)* 2.1 (1.2 , 3.6)
2.1 (1.2, 3.7 2.1 (1.2, 3.8) 2.2 (1.2, 3.9)°
3.3 (1.8 , 6.0) 3.3 (1.8 , 6.0)* 3.3 (1.8 , 6.0
1.1 (0.6 , 2.0) 0.9 (0.5 , 1.6) 0.8 (04 , 14)
1.5 (0.8 , 2.9) 1.4 (0.7 , 2.6) 1.3 (0.7 , 2.6)

2 (1.2 , 4.0) 2.1 (1.2, 3.7) 2.1 (1.2, 3.7)
2.0 (1.1, 3.7) 2.1 (1.2, 3.8) 2.2 (1.2, 3.9)
1.9 (0.9 , 4.0) 2.1 (09 , 4.7) 2.2 (1.0, 4.7)
0.5 (0.2 , 1.3) 0.5 (0.2, 1.2) 0.4 (0.2 , 1.1)
1.9 (1.2 ,14.4) 1.3 (0.8 , 8.8) 1.1 (0.8 , 84)

* significant at 0.5% level




Table 14.1.3 b

Relationship of current asthma and current exposure

to fumes or chemicals or dusts or metals at work

ExpoSufe

Variables

Modal without interaction

Current exposure

gender
current smoker
family history

atopy
exposed

Model with interaction

Current exposure

gender

current smoker
family history
atopy

exposed
atopy*exposed

Self-reporting

[N

Hygienist A evaluation Hyglenist B evaluation
OR Cl OR Cl OR Cl
1.5 (0.8 , 2.8) 1.4 (0.8 , 2.7) 1.5 (0.8 , 2.8)
2.1 (1.2 , 3.6) 2.1 (12,37 2.2 (1.2, 3.0
2.1 (1.2, 3.8)* 2.2 (1.2, 3.9) 2.2 (1.2, 3.9)
3.3 (1.8 , 6.0)* 3.3 (1.8 , 6.0)* 3.3 (1.8 , 5.9)*
1.0 (0.5, 3.8) 0.6 (0.3, 1.1) 0.5 (0.3, 1.0)
1.5 (0.8 , 2.8) 1.4 (0.7 , 2.8) 1.4 (07,27
2.1 (1.2, 3.7) 2.1 (12,37 2.1 (1.2, 3.8)
2.1 (1.2, 3.8) 2.2 (1.2 , 3.9) 2.2 (1.2, 4.0)
2.8 (1.4 , 5.6)° 2.6 (1.3, 5.3)" 2.7 (14, 5.3)
0.7 (0.2 , 2.0) 0.4 (0.1, 1.1) 0.3 (0.1, 1.0)
1.25 (0.3 , 4.6) 0.8 (0.2, 3.0) 0.7 (0.2 , 2.8)

* significant 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 logistic 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, all 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 ” to 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, all 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



Table 14.1.4 Relationship of current asthma and different kind of exposures

Current asthma: n=338 (69 "cases", 269 "non cases")

Exposure ~  Variables - | . Values of the OR's and 95% Clunder =~ ©
Sell-reporting Hyglenist A evaluation Hyglenist B evaluation
OR o OR o] OR Cl
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 (t.2 , 3.8)* 2.1 (1.2 , 3.7)°
Family history 2.1 12,37 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 , 5.8)
A: Solvents 0.7 (0.2 , 2.1) 0.7 0.2, 2.1) 0.7 (0.2 , 2.0)
B: Other chemicals 1.3 (0.6 , 3.0) 1.8 (0.5 , 6.3) 0.7 (03, 1.7)
C: Organic dusts 0.9 (0.3, 3.1) 0.5 (0.2 , 1.6) 0.6 (0.2 , 1.5)
D: Inorganic 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+ [ )
Ever exposed 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)
Family history 2.1 (1.2, 37) 2.1 (1.2 , 3.8)° 2.2 (1.2 , 3.9)
Atopy 3.3 (1.8 , 5.9)* 3.3 (1.8 , 6.0)* 3.4 (1.8 , 6.2)°
A: Soivents 1.0 (0.5, 2.3) 1.2 (0.4 , 3.8) 1.2 (0.5 , 2.7)
B: Other chemicals 1.6 (0.8 , 3.3) 1.3 (0.4 , 4.6) 0.7 (0.3 , 1.7)
C: Organic dusts 1.0 (0.4 , 2.5) 0.8 (0.3, 2.1) 1.1 (0.5, 2.3)
D: Inorganic dusts 1.0 (04 , 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)

* significant at 0.5% level
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the hygienist "A" 0.91 and under hygienist "B", 2.9. Nevertheless, none
of those OR's were significant (see table 14.1.4 b).

14.2 Ever asthma

A total of 31 cases of confirmed diagnosed asthma was found in

the sample, 5 men and 26 women.

14.2.1 Characteristics of cases of ever asthma

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 current
smokers and more than 70% had a family history of allergies (22/31) and
atopy (25/31) (see table 14.2.1 a). Almost 70% of the cases reported being
exposed in their actual or latest job to fumes or chemicals or dusts or
metals at work. More than 50% (17/31) of the cases was diagnosed as
chilhood asthma, while others were diagnosed during their working life
(see table 14.2.1.b). 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 Characteristics of cases of everasthma

without ever asthma
ever asthma according to MD diagnosis
n= 31 n= 307

Men ) 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 (SD) 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 pattern of 14 cases of diagnosed asthma

(adulthood asthma)

Case# | Age attime | Age atonset| Working | Exposed atage of onset? According to:
of study when onset? | Hygienist A Hygienist B | Self report

1 34.0 23 Y 8C BL BF

2 34.6 28 Y A-B-C-D-E-F A-B-C-E A-F

3 35.2 35 Y - - O-F

4 36.2 29 N

5 31.6 22 Y F . F

6 31.1 25 N

7 28.1 26 Y A-B-C-D-F A-B-C -

8 35.1 21 Y A-B-C-F A-B-C A

9 40.0 20 Y - . D

10 39.7 24 Y BC B B

1 32.2 18 Y F - D

12 34.6 29 Y BC B Cc

13 39.5 34 Y A-B-C-D-F 8C DF

14 37.2 22 N

A= Vapours - fumes C= Organic dusts E= Metals

B= Others chemicals

D= Inorganic dusts

F= Miscellaneous
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14.2.2 Relationship of ever asthma and ever exposed to fumes or
chemicals or dusts or metals at work (self-reported and hygienist
evaluation)

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 examined (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 all 3 models of curreent
asthma. Exposure was categorised as ever to fumes or chemicals ar
dusts or metals, and again ever asthma was significantly related to ever
exposed but only in the self-reported exposure model. Ever asthma was
not significantly related to either hygienists evaluation of exposures (see
table 14.2.2).

14.2.3 Relationship of ever asthma and ever exposed to different types of
substances

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 all in the same ranges for each model (self-reporting
exposures, hygienist A evaluation, hygienist B evaluation). Family



Table 14.2.2 Relationship of ever asthma and ever exposed to fumes
or chemicals or dusts or metals at work |

Ever asthma: n= 31

Exposure Variables 43 Viahies'of. e OF-and 95%'Cl inder.
Self-reporting Hygienist A evaluation Hygienist B evaluation
OR Cl OR o] OR Cl

Model without interaction

Ever exposed gender 3.4 (1.2 , 9.8) 2.4 (0.9 , 6.7) 24 (0.9 , 6.7)
current smoker 2.1 (0.9 , 4.7) 1.7 (0.8 , 3.5) 1.7 (0.8 , 3.5)
family history 2.0 (0.8 , 4.9) 2.3 (1.0 , 5.4)* 2.3 (1.0 , 54)
atopy 5.5 (2.1 , 14.4)* 5.1 (2.0 , 13.1)* 5.1 (2.0 , 13.0)*
exposed 4.8 (2.0, 11.6) 1.0 (04 , 2.1) 1.0 (04, 2.1)

* significant 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 Relationship of ever asthma and ever exposed
to different types of substances

Ever asthma: n= 31

Gpows  Vamabes | Valed e selmaled OFG nd 68716 e, 1 1 AT
Self-reporting Hyglenist A evaluation _Hygienist B evaluation |
OR Cl OR (o] OR Cl

Ever exposed Gender 2.0 (0.6 , 6.9) 1.8 (0.6 , 5.8) 1.6 (0.5, 5.1)

Current smoker 0.9 (08, 1.0) 0.9 (0.8 , 1.0 0.9 (0.8 , 1.9)

Family history 2.3 (0.9 , 5.6) 2.5 (1.1, 6.1)* 2.5 (1.1, 6.9)"

Atopy 5.6 (2.0 , 15.5)* 5.6 (2.1 , 14.5)* 5.3 (2.0 , 13.7)

A: Solvents 0.5 (0.2 , 1.8) 0.6 (0.1, 2.9) 0.9 (0.4 , 2.1)

B: Other chemicals 1.6 (0.6 , 4.2) 1.2 (0.2 , 6.6) 1.3 0.4 , 4.1)

C: Organic dusts 1.0 (0.3 , 4.0) 0.5 (0.1 , 1.9) 0.6 (0.2, 1.8)

D: Inorganic dusts 6.7 (25, 18.2*| 2.9 (0.8 , 11.1) 0.3 (0.0, 3.8)

E: Metals 0.3 (0.0 , 4.1) 0.7 (0.2 , 2.7) 1.5 (0.2, 9.1)

* significant at 0.5% level




DISCUSSION



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 of bias.

15.2.1 Selection of study population

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 be considered representative of the adult
population in Montreal since children (and indirectly their families)
were recruited either for being a case or a non-case. Thus adults with a
family or personal history of allergies as well as atopic individuals are
likely to be overrepresented in the study sample. This bias should be 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 fact 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 to 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 of obtaining information

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-subject reliability analysis,
specifically the analysis of discrepancies (figures 1 to 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.



15.2.3 Potential for 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 to 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
not. 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 to minimise them..

15.2.4 Sample size

Sample size is usually thought in terms of maximizing precision
of the effect estimate of the study in other words to obtain precise and
confident generalizations about the situation in a population, or to obtain
statistical significance when associations are tested. Calculations of
sample size require suppositions and decisions. Firstly the incidence

rate of the disease must be known or estimated. Also, a decision must be



Table 15.2.3

33 parents, 93 jobs

Reproducibility of self reported exposures
to recognized occupationnal asthmagens

according to health status of subjects

Exposure categories

A: Solvents

B: Other chemicals
C: Organic dusts
D: Inorganic dusts
E: Metals

Subjects without:symptoms |
K= C.1)

0.66 (.33 , .98)

0.47 (.08 , .86)
0.37 (<0, .82)
0.51 (.14 , .88)

0.65 (.02 , 1.27)

, Subjects with symiptoms

K=

0.48
0.45

0.5t
0.35

I et 7@

(C1)

(.05 , .91)
(.16 , .74)
(.24, .78)
(<0 , .76)

* "n" to small to allow calculation
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specified made on how precise the effect estimates must be and the level
of confidence level required for the study in question. In other words,
what "margin of error" will be accepted, and what risk is to be taken
that the actual error is larger than this margin. When the incidence
rate of two populations are compared, the rate in one of the population
must be known or a reasonable estimate must be available, and the
magnitude of the difference that the investigators wishes to detect as
well as the significance level and the power of the test must be 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 be taken into account, and (SdG italic) consideration
must be given to 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 to obtain statistical significance but to
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 exposed/non-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 to 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 be 049 (0.40, 0.56). In other words, the increase in
precision would be very slight. In fact the optimal gain in precision
seems to have been achieved in the first 30 cases and adding 20 more do
not improve substantially precision. A second scenario was then
examined namely that by increasing the number of parents from 30 to
50, the overall agreement would be increased from 86 to 90% under this
assumption, the Kappa coefficient would be 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 be slight, if the overall agreement does not increase

as well.

15.3 Reproducibility of questionnaire information for eliciting exposure
history for community based studies: comparison with published
data.

15.3.1 Work history

In the present study, the concordance analysis in 33 subjects
showed good agreement for most components of work history for both
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men and women (% overall agreement ranged from 53.5 to 70.9% see
table 11.1.1). The findings in several reports are relevant to the present
study and 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 to 65 years)
in different countries who were randomly allocated to different testing
procedures: self-administered  versus self-administered, self-
administered versus administered, or administered versus
administered. They found that between 61.5% and 69.2%, depending on
the type of procedures, gave the same number of occupations on both
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% (21/33) of whom
reported 3 jobs or more. In spite of these differences, the results of
Rona’s and Mosbech’s study agree with the present present study and
support the present study hypothesis on the usefulness of self-reported

exposure information.

In another study, Bourbonnais et al (1988) examined the validity
of work history, by comparing the information furnished by the workers
with that derived from the company's registers. They showed that the
number of jobs 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 uvglidity 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 to job titles and time events related to their main job. In the
present study, no validation against company records was possible.
Nevertheless, the reproducibility for current and past jobs can be
considered as evidence in support of self reporting work history as a
useful source of information in community-based study, as well as being

obviously a necessary prerequisite for validity.

In a third report relevant to the present study Baumgarten et al
(1983) showed that overall results indicated a satisfactory concordance
between interview and company records, but persons reporting many
Jjobs were more likely to err than those reporting few jobs. Their findings
are not unexpected since number of jobs, as well as distance in time and

level of education would also affect reproducibility.

Brisson et al (1991) in a study to validate occupational histories
obtained by interview with'female workers also found similar results. In
this study, information obtained from interview was compared to
information registered in separate public and union records. Factors
likely to 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 to a formal 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 to 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 16/33 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 processes

In the present study, questionnaire information was also 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 to indicate whether they had worked in
particular sectors of activity or work processes. Thus a subject who
indicated yes to a work process, but omitted to include that job in the
work history allowed the investigator to identify an inaccuracy in the
work history. The list of work processes may also have been of help to
subjects in their recall. Results for men and women combined showed
overall fair agreement (K=0.45 for sectors of activity and 0.51 for work
processes); and with little evidence for gender differences (see table 11.2).
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 recalled 48.4% of all 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 which
they worked.

15.3.3 Exposure history

In the present study, reasonably good intra-rater reliability for
self-reported exposures to potential asthmagens was also 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 to 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 vapors/fumes, chemical
substances, organic dusts, inorganic dusts (K ranged from 0.42 to 0.66
see table 11.3) but reproducibility was considerably lower for metals and
miscellaneous exposures (K= 021 and 0.15 respectively). Women
reported exposures to vapors/fumes, inorganic dusts and miscelleneous

exposures in a much more reproducible fashion (K= 0.91 , 0.70 and .45
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respectively). Comparable results, with higher values, were found for
Aickin's alpha. Nevertheless, interpretation of the analysis of men’s
and women’s performance separately must be 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 Aickin's 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 to calculate gender specific K's and Aickin's alpha. Overall
concordance ranged from 0.27 to 0.62. Reported exposures were
reasonably reproducible for vapors/fumes, 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 be

interpretated with caution, given the small numbers 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 to 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 to interpret
values of K in relation to standard error and CI, because K value can be

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 reflect more
accurately the reality (alpha=0.76). No reference was found in the
literature on the effect of low prevalence on Aickin's alpha.

Van Der Gulden et al (1993) also evaluated the repeatability of self-
reported data on occupational exposure to 8 specific 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 ever
worked with... or been exposed to ... in your job? ” This differs from the
present study where each 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 to those found in
the present study ( K=048 for inorganic dusts and 047 for organic
dusts). The authors concluded that self-reported exposure data appear to
be 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 20 years ago and were



105

sustained over time compared to those relevant to asthma and asthma-

like conditions for which recent exposures are more pertinent.

154 Inter-rater agreement for exposures estimates based on
industrial hygiene coding

154.1 Al jobs 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. All 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=0.19) and formaldehyde (K=0.16). No gender difference was observed
in inter-rater agreement for coding exposure in all 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 all values of Kappa and Aickin’s alpha, suggesting that the broader
the category, the more likely are the raters to agree.
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15.4.2 Current or most recent job

Analysing reliability for current or most recent job, for each agent
did not lead to 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 to 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
different, 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 to some of the studies cited earlier where the
subjects were older presumably starting first jobs in the 1930's and
1940's.

15.4.3 Inter-rater differences

Further analysis of inter-rater differences showed that the
patterns of exposure complexity reported by the two hygienists were
different. Hygienist A not only assessed more jobs as involving definite
exposure (over 50% probability that this person would have been exposed)
to different substances in categories A,B,C,D,E and F in all 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 both had experience in the Montreal
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area, but hygienist B's was shorter and therefore perhaps reflected 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 hygienists 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 also noted that the Kappa statistic tended to
be lower when there were large differences betweén 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 be a satisfactory method of retrospective assessment of
exposures. The issue of unequal prevalences reported by different raters
also raises the question of whether the Kappa statistic is suited to these
types of binary decisions, where the main reason for the disagreement

may be the different thresholds used by the different raters. It suggests
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that in such studies efforts should be made to record exposure, not on a
binary scale, but on a four or five point probability scale. Even then
Kappa might still have to be adjusted for unequal thresholds by the 2

raters.

Another example of the consequences of inter-rater variability
can be found in a study conducted to evaluate radiographic changes in a
group of 331 chrysotile miners and millers exposed to 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 to 7% for pleural changes
was found 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 first four readers was found whereas the analysis of
the fifth reader's showed statistical association between small opacities
and average level of exposure. In other words, data generated by
different readers led to different conclusions. The authors did not
express an opinion as to whether this fifth reader was "wrong". It
seems unlikely, however that misclassification could explain totally the
very different findings in particular the exposure response

relationships.

An argument can be 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



109

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 only the experience of the raters could be 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 be
made of their exposure estimates). Hygienists may also use different
thresholds ("clinical" versus "epidemiologic") in evaluating exposures
from job histories, the former resulting a more conservative coding than

the latter.

15.5 Hypgienists job industry analysis and questionnaire reported
exposure assessment: validity analysis, their relationship ®©
asthma-like outcomes

15.5.1 Validity analysis

Validity analysis, taking as the criterion (or "gold standard")
hygienist A's evaluation of past and current exposures, led to poor
values of sensitivities and phi-coefficients 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 to any improvement. Those results agree with those
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reported in a study by Ahlborg et al (1990) that subjects know some of
the specific agents with which they are working, but that shrinking the
data into one category, tends to "dilute" the information.

Validity analysis using as the criterion (or "gold standard")
hygienist B's 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 to
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 to the extent of inter-rater
differences in exposure assessments by experts. For instance, the study
of Benke et al (1997), already referred to, 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 to retrospectively assess the occupational exposure to

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 (study
population was highly selected, industrial hygienist assessment was not
completely independent from health questionnaire content), “health
history information can be 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 be less easy to assess cumulative lifetime exposure, usually the
focus of interest in occupational studies particularly for chronic

conditions.”

15.5.2 Their relationship to asthma-like outcomes

In the present study, self-reported ever asthma was significantly
related to self reported ever exposure to any of the 5 categories of
asthmagens analysed and a modifying effect was shown amongst atopic
subjects. where as no such relationships was shown to ever exposure
assessed by either of the hygienists (see tables 14.2.2 and 14.2.3).
Investigation into the relationship of other outcomes, including current
asthma and ever asthma to exposure was however essentially negative
for exposure defined by categories (yes/no to fumes and vapors; yes/no to
other chemicals; yes/no to 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) to 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 be 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 be 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
personal characteristics influenced the perception by workers of their
exposure to dusts or fumes in a large sample of 6803 men and 6765
women non-manual workers. Their analysis also showed that self-
reported exposure was related to respiratory symptoms for both sexes
after adjusment for age, smoking habits, and educational level. They
also 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 also agree with several other
community-based studies in different countries, in which significant
associations were found between wheezing and self reported exposures
to fumes and vapours, in communities exposures with exposure rates

lower than in this study (Becklake, 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 hygienist in demonstrating exposure response relationship. Indeed it
could be argued that given the modest number of observations in the
present study (338 subjects generating 927 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 well have been present for all
exposures if the number of observations had been larger, as in the study
of Hsairi (1992). Given the present study and its exposure profile, the
exposure information pertinent to airway disease provided directly by
the subject 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
examining 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 to lead to an underestimation of both its
cumulative incidence and its prevalence because of health selection and
turnover due to asthmatic symptoms. Community-based studies avoid
those bias, giving the opportunity to estimate more adequately the
associations between workplace exposures and asthma and asthma-like
symptoms. Such an instrument was expected to be useful in community
or population-based studies designed 1) to estimate the importance of
occupational exposures in the genesis of airway disease (including
asthma and asthma-like conditions) in populations and ii) to investigate
the role of multiple exposures. To be useful, this instrument needed to
adequately estimate outcome/exposure relationship to lead eventually to
better control of exposure. The questionnaire, developed, pre-tested and
validated in this study seems to be 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 specific
population are consistent with the study hypothesis stating that
exposure information pertinent to airway disease provided directly by
the subject performed comparably to the hygienist evaluation in
demonstrating exposure response relationship. Statistically significant
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relationship might well have been present if the study population had

been larger.

15.7 Areas for further research

One important methodological issue of this study was to 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 to 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 also been developed (Perdrizet,1984;
Neukirch,1990). The main disadvantage of this 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 to be made with
exposures encountered in the work-place, a questionnaire should be

used which will provide this.
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APPENDIX

Using n(ij) for the obscrved frequency in the cell at the m(crsc_clio_n of tl3c ith row and jth column.
and replacing a subscript by + to md:calc summation, the log-likelihood is

ad(if)
L =73 n(i+)n p (i) + T n(+)In p(j) + T n(u)ln[l - a + " ]

whcrc d(ij) is the Kronecker delta and p,, p,.. and s arc as defined in the body of the article. Letting
/f B> d(i, j)n(ij), and n = n(++) be the sample size, we have

dL A=n((l — a)s + a)
da (| =a)(l —a)s+a)

dL n(m+) Aap (n1) _ [u(0+) _ Acep (0) ]
dp.(m)  p.(m) TSl — a)s + a) pA0) sl - a)s + a)f

There is, of course, a corresponding derivative with respect to p.(m) that is the symmetric version of
the latter equation. Note that p,(0) is taken to be-T function of the other p,(i)’s.
For the second derivatives, we first have

dL - n(l - s5)
da? (I —al(! —a)s+ a)
For subsequent computations, it is convenient to define

T = I = (‘!. o — .
a Sl - @)s + a)
and note that substitution of the ML estimates yields dR/da = (n/A)°. We can then obtain the
relatively simple expressions:
d'L -
dadp.(i)

=Alp1) = pf(O)](:-;)-.

d’L _n(i+) _ n(0+) L .
[’- < - (4 "
D T g0y T AT + DI = p0)]
d’L n(0+) ) N
= + AT + DVp.(i) = pO[p.() = pc(0)].
d Do)~ pa0y T AT + WVpD) = pAO[pU) = £AO)]
&L _ _ e -
D = AR+ AQST + DY) = pONLPAD) = pe(O)),
d’L

—*--AR‘*AZST*'IV: ("- ‘-o '.- '(0.

Bde ) ( WepLi) = p-O)][p.(J) = p.(0)]

Letting r denote the number of rows in the table. there arc altogether 2r — | paramcters. and thus
computation of the variance estimatc for the « estimator involves inverting a (2r = 2) X (2r — 1)
matrix.
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RESPIRATORY HEALTH STUDY
QUESTIONNAIRE ID

Interviewer
Name pate | | JL 1 JL_ 1 |
First name day month year

TO ANSWER THE QUESTIONS PLEASE CHOOSE THE APPROPRIATE BOX, IF YOU
ARE UNSURE OF THE ANSWER PLEASE CHOOSE °'NO’

Wheeze and tightness in the chest

1. Have you had wheezing or whistling in NO [] YES E]
your chest at any time in the last
12 months?

IF NO, GO TO QUESTION 2, IF 'YES':

1.1 Have you been at all breathless when NO
the wheezing noise was present?

1.2 Have you had this wheezing or NO
whistling when you did not have
a cold?

2. Have you woken up with a feeling of NO
tightness in your chest or difficulty
in breathing at any time in the last,
12 months? NO

O o 0O 0
0

Shortness of breath

3. Have you had an attack of shortness of NO
breath that came on during the day when
you were at rest at any time in the last
12 months?

O
U

4. Have you had an attack of shortness of NO D YES D
breath that came on following strenuous
activity at any time in the last 12 months?

S. Have you been woken by an attack of NO D YES D

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 NO D YES D
coughing at any time in the last 12 months?




10.

Do you usually cough first thing in the NO D YES D
morning in winter?

Do you usually cough during the day, or NO D YES [:]
at night, in the winter?

IF NO, GO TO QUESTION 9, IF 'YES':

8.1 Do you cough like this on most days NO D YES D
for as much as 3 months each year?

Do you usually bring up any phlegm from NO D YES D
your chest first thing in the morning
in the winter?

Do you usually bring up any phelgm from NO D YES D
your chest during the day, or at night,
in the winter?

IF NO, GO TO QUESTION 11, IF 'YES':
10.1 Do you bring up phlegm like this NO O] YES D

on most days for as much as 3
months each year?

Breathing

11.

12.

Do you ever have trouble with your NO D YES D
breathing?

IF NO, GO TO QUESTION 12, IF 'YES':
TICK ONE
11.1 Do you have this trouble BOX ONLY

A) continuously, so that your breathing 1 D
is never quite right?

B) repeatedly, but it always gets 2 -
completely better?

C) only rarely? 3 D
Are you disabled from walking by a NO - YES O
condition other than heart or lung disease?

IF 'YES': 12.0 STATE CONDITION
AND GO TO QUESTION 13.

IF 'NO°:

12.1 Are you troubled by shortness of NO D YES D
breath when hurrying on level ground
or walking up a slight hill?




IF NO, GO TO QUESTION 13, IF ‘YES':

12.1.1 Do you get short of breath NO D YES [:l
walking with other people
of your own age on level
ground?

-IF NO, GO TO QUESTION 13. IF YES :
12.1.1.1 Do you have to stop NO ] YES C]
for breath when

walking at your own
pace on level ground?

Asthma

13. Have you ever had asthma? NOC D YES D

IF 'NO' GO TO QUESTION 14, IF 'YES':
13.1 wWas this confirmed by a doctor? NO Ej YES Ej

13.2 How old were you when you had

your first attack?
years

13.3 How old were you when you had your
most recent attack of asthma?

-

years
13.4. 1-6 Which months of the year do
usually have attacks of asthma?
13.4.1 January/February? NO YES

13.4.2 March/April? NO
13.4.3 May/June? - NO
13.4.4 July/August?
13.4.5 September/October? NO
13.4.6 November/December? NO

O 0000oo
O o0o0oooa

13.5 Have you had an attack of asthma NO
in the last 12 months?

IF 'NO', GO TO QUESTION 13.6. IF 'YES':




13.5.1 How many attacks of asthma have | l |

you had in the last 12 months?

number

13.6 Are you currently taking any medications NO [:] YES D

(including inhalers, aerosols or
tablets) for asthma?

Other conditions

14. Do you have any nasal allergies NO ] YES D
including 'hay fever'?
15. Have you ever had eczema or any NO D YES D
kind of skin allergy?
16. Are you allergic to insect stings? NO ] YES ]
IF 'NO', GO TO QUESTION 17. IF YES:
16.1 Which inSect(S)? .eveveceeececens I—I—J
16.2. 1-3 What kind of reaction do you have?
16.2.1 breathing difficulty, feeling NO D YES D
faint, nausea or fever?
16.2.2 redness, itching or swelling NO ] YES D
at the site of the sting?
16.2.3 other (please specify)......... NO ] YES D
17. Have you ever had any difficulty with your NO D YES D
breathing after taking medications?
IF 'NO', GO TO QUESTION 18, IF YES:
17.1 Which medication(s)?..cccccerccceconcns B
Your parents' smoking
DON'T
KNOW
18. Did your father ever smoke NO D YES D D

regularly during your childhood?




DON'T
KNOW

19. Did your mother ever smoke regularly NO D YES D D
during your childhood?
IF 'NO', GO TO QUESTION 20, IF YES:
19.1 When your mother was pregnant (in TICK ONE
particular with you), did she BOX ONLY
A) stop smoking before pregnancy? 1 D
B) cut down or stop smoking during
pregnancy? 2 D
C) smoke as usual during pregnancy? 3 D
D) don't know 4 D
More about yourself
20. When were you born? — —J
day month year
21. What country were you born in?........c.ce000000 bl AJ
22. Are you male or female? Male D Female D
23. How many brothers do or did you have? S
number
IF '00', GO TO QUESTION 24, OTHERWISE:
NUMBER
23.1 How many older brothers? —t
23.2 How many younger brothers?  ————
23.3 How many of your brothers ever had
asthma? e ————
23.4 How many of your other brothers had
eczema, skin or nasal allergy or
'hay fever'?  ———
24. How many sisters do or did you have? —_lJ
number

IF '00°', GO TO QUESTION 25, OTHERWISE:




25.

26.

27.

28.

29.

30.

31.

32.

24.1 How many older sisters?

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

'hay fever'

Did your mother
have asthma?

Did your mother
eczema, skin or
allergy or 'hay

Did your father
asthma?

Did your father
eczema, skin or
allergy or 'hay

?

ever

ever have
nasal
fever'?

ever have
ever have

nasal
fever'?

Did you regularly share
your bedroom with any
older children before the

age of 5 years?

Did you go to a

school

or day care with other

children before
of 5 years?

the age

Did you have a serious
respiratory infection

before the age of 5 years?

NO

NO

NO

NO

NO

O 00 00

[

O

When you were a child did you keep

any of the following pets?

32.1 cats
32.2 dogs

32.3 horses

32.4 birds

YES

YES

YES

O 00 OO0

O

NUMBER

DON'T

DON'T

DON'T

DON'T

DON'T

KNOW

KNOW

KNOW

KNOW

KNOW

KNOW

KNOW

O 00 00

[]




2
(o]

32.5 guinea pigs
32.6 hamsters
32.7 mice

32.8 rats

32.9 rabbits
32.10 gerbils
32.11 ferrets

32.12 others (please specify).cciciveececanance

® 8046060000000 800

Q0000000
QO0O000000g

@ @ 2 ¢ 8 069 000 0e 000 eceesseacn

33. when you are near animals (e.g. cats, dogs,
horses), near feathers (including pillows,
quilts or duvets) or in a dusty part of
the house, do you ever

o]
n

NO E

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?

U o00ood
O 00 4aono

33.6 get itchy or watery eyes?

Trees, qgrass, 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 ever

F

(o]
34.1 start to cough?

34.2 start to wheeze?

34.3 get a feeling of tightness
in your chest?

O ooo

34.4 start to feel short of breath?




34.5 get a runny or a stuffy nose D D
or start to sneeze?

34.6 get itchy or wate eyes?
s Y Yy O O

IF 'NO', GO TO QUESTION 35, IF 'YES' TO ANY OF THE ABOVE:

34.7 1-4 Which time of year does this happen?

34.7.1 Winter
34.7.2 Spring
34.7.3 Summer

34.7.4 Autumn

DOooQOs
00008

Smoking

35. Have you ever smoked for as long as .
a year ? NO[:] YES D

('YES' means at least 20 packs of
cigarettes or 12 oz. (360 grams) of
tobacco in a lifetime, or at least
one cigarette per day or one cigar
a week for one year)

IF 'NO', GO TO QUESTION 36, IF 'YES':

35.1 How old were you when you started smoking?  —
years
35.2 Do you now smoke (as of one NO YES
month ago)? D D
IF 'NO', GO TO QUESTION 35.3, IF 'YES':
35.2. 1-4 How much do you now smoke
on_average?
NUMBER
35.2.1 number of cigarettes
per day? —
35.2.2 number of cigarellos
per day? i
35.2.3 number of cigars
i J

per day?




36.

35.2.4 pipe tobacco in :
A) ounces/week
or
B) grams/week

35.3 Have you stopped or cut down
smoking?

IF 'NO*, GO TO QUESTION 35.4, IF 'YES':

i

S -

NO [:] YES [:]

35.3.1 How o0ld were you when you —J
stopped or cut down smoking? years
35.3.2. 1-4 On_average of the entire
time you smoked (before you
stopped or cut down) , how
much did you smoke?
NUMBER
35.3.2.1 number of cigarettes/day L
35.3.2.2 number of cigarellos/day —J
35.3.2.3 number of cigars/day i
35.3.2.4 pipe tobacco in :
A) ounces/week L
or
[ -

B) grams/week
35.4 Do you or did you inhale the smoke?
Have you been reqularly exposed to tobacco
smoke in the last 12 months? ('Regularly’
means on most days or nights)
IF "NO*', GO TO QUESTION 37, IF 'YES':
36.1 Not counting yourself, how many people

in your household smoke reqgularly?

36.2 Do people regularly smoke in the
room where you work?

36.3 How many hours per week are you exposed
to other people's tobacco smoke?

NO [:] YES E:]
NO D YES D

NUMBER

NO E:] YES [:j

HOURS




37.

Are you a full~time student? NO D YES [:]

IF 'YES', GO TO QUESTION 37.7, IF NO:

37.1 At what age did you complete

37.2

37.3

37.4

37.5

37.6

37.7

full-time education? —l
, years
Are you currently employed or NO D YES D

self-employed?
IF 'YES', GO TO QUESTION 37.3, IF °'NO':

37.2.1 Are you currently looking NO [:I YES B
for a job?

What is or was your current or most
recent job? (Be as precise as possible)

" 4 8 6 %0 000805 0000 ¢ ® 9 ©0 0680080000000 L‘—L’
Are you TICK ONE
BOX ONLY
A) a manager working for an employer? 1 [:]
B) a foreman or supervisor working for 2 D
an employer?
C) working for an employer, but neither 3 D
a manager, supervisor or foreman?
D) self-employed? 4 D
Does going to work ever make NO D YES D
your chest tight or wheezy?
Have you ever had to change or NO D YES D

leave your job because it affected
your breathing?

IF °NO°’, GO TO QUESTION 37.7, IF 'YES':

37.6.1 What was this job? (Be as precise as possible)

® 6 8 2 8 0 9 0 0 *e0 000 eO0 0 E00eso0ndt o0 l—l—L_'l
Have you ever worked in a job which NO B YES D
exposed you to vapours, gas, dust
or fumes?

10




IF *NO*', GO TO QUESTION 38, IF "'YES':

37.7.1 What was this job? (Be as precise as possible)

® 0 6 66060 0000 e0 00 0c000eee "o Esss e e

37.7.2 Have you ever experienced a NO D YES D
serious exposure to vapour,
gas or fumes at work that
lead you to need urgent
medical therapy?

IF 'NO', GO TO QUESTION 38, IF 'YES':

37.7.3 What was this job?
(Mark same D if this is the job reported in

question 37.7.1)
Describe this job: ...ttt eteicereconns

@ ® % o0 ° @8 % 00+ 6 00 2 088 SN SE 000060 e e 0t eeeR O eeLeBEe
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Appendix 3



38.

EMPLOYMENT HISTORY
Job # 1

Name of company

Type of industry
Department

Job title

Short job description

Year began: 19
Job # 2

Name of company

Year ended: 19

Type of industry

Department

Job title

Short job description

Year began: 19

Job # 3

Name of company

Year ended: 19

Type of industry

Department

Job title

Short job description

Year began: 19

Year ende&: 19

12



Job # 4

Name of company

Type of industry

Department

Job title

Short job description

Year began: 19 Year ended: 19

Job # 5

Name of company

Type of industry

Department

Job title

Short job description

Year began: 19 Year ended: 19

Job # 6

Name of company

Type of industry

Department

Job title

Short job description

Year began: 19 Year ended: 19

13




39. Have you worked at any of the following jobs?

Please check ( ) which jobs you have done and for how long.

LIST OF JOBS YES|NO|Job #|Less than| 2-5 5 years
1 year years |or more

bakery

food processing

foundry

sawmilling

mining

carpentry

leather industry

pharmaceutical industry

detergent production

printing industry i

laboratory work

chemical industry

handling laboratory
animals

16




40. Have you ever used the following work procedures?

. Please check ( ) which procedures you have used and for how
long.
LIST OF JOBS YES|RO]|Job #|Less than| 2-5 5 years
1 year yearsjor more

auto body shop

spray painting

spraying of insulating
material

flour milling

welding

soldering

sandpapering and )
varnishing of wooden
floors

electroplating

handling and shipping

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 so, of what intensity you think the exposure was: low, 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 # 1. Previous work in a ship
yvard (which was his(her) job # 2) regularly exposed him to high
levels of asbestos.

Exposures Exposed Job # Frequency Intensity
Asbestos N / @ req M| H
v (D |z |oee L |®
N Y occ | reg L |mM|H
Legend:
N = no Occ = occasionnally = low
Y = yes Reg = regularly = medium
= high

18




A.

Please check this list of exposures.

Please circle YES and complete the relevant section;

HAVE YOU EVER BEEN EXPOSED TO FUMES AT WORK?

If you have been exposed

if not

exposed, please circle NO and proceed to the next list.

Legend

N = no

Y = yes

Occ = occasionnally
Reg = regularly

Exposures Exposed Job # Frequency Intensity "
[r—————— =“ 1
Paint, N Y Occ reg L M
varnish, | | = |-==ee=m--
thinners N Y Occ reg L M
N Y Occ reg L M H
Hardeners N Y Occ reg L M H
N Y Occ reg L M H
N Y Occ reg L M H
Glues N Y Occ reg L M H
N Y Occ reg L M H
N Y Occ reg L M H
Resins, epoxy]| N Y Occ reg L M H
accelerators | [ = |==mmem-—--
N Y Occ reg L M H
N Y Occ reg L M H
Benzene, N Y Occ reg L M H
toluene, | = | = |eeecce---
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, | = | = |[===we-----
petrochemical| N Y Occ regq L M H
products | | = |=====----
N Y Occ reg L M H I
Other(specify| N Y Occ reg L M H
if known)
\——————.——# ‘_L__L—'L'

low
medium
high

19




B. HAVE YOU EVER BEEN EXPOSED TO CHEMICALS AT WORK ?

Please check this list of exposures.

pPlease circle YES and complete the relevant section;

If you have been exposed

if not

exposed, please circle NO and proceed to the next list.

Exposures Exposed Jab # Frequency Intensity
Acids N Y Occ reg M H
N Y Occ reg M H
N Y Occ reg L M H
Alkali N Y Occ reg L M H
(caustics) | | = |emmmmmm——-
N Y Occ reg L M H
N Y Occ reg L | M| H 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
cals (manu- | = | = [====v~---
factured N Y Occ reg L M H
drugs | | |e=esmeee~-
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 "
Legend N = no Occ = occasionnally L = low
Y = yes Reg = regularly M = medium
H = high




C.

Please check this list of exposures.
please circle YES and complete the relevant section;

HAVE YOU EVER BEEN EXPOSED TO ORGANIC DUSTS AT WORK ?

If you have been exposed
if not

exposed, please circle NO and proceed to the next list.

Exposures Exposed Job # Frequency Intensity "
Grain or Y Occ reg L M H
flour { | |=w=—————--
N Y Occ reg L M H
N Y Occ reg L M H
Wood dust: N Y Occ | reg L M H
specify types| | = |[=-=——=——--
cececsssececss| N Y Occ reg L M H
::::::::::::: N Y Occ reg L M H
Fur dust N Y Qcc reg L M H
N Y Occ regqg L M H
N Y Occ reg L M H
Coffee dust N Y Occ reg L M H
N Y Occ reg L M H
N Y Occ reg L M H
Animal food N Y Occ reg L M H
N Y Occ reg L M H
N Y Occ | reg L M H
=
Legend: N = no Occ = occasionnally L = low
N = no Reg = regularly M = medium
H = high

21




D.

Please check this list of exposures.
please circle YES and complete the relevant section; if not
exposed,please circle NO and proceed to the next list.

HAVE YOU EVER BEEN EXPOSED TO INORGANIC DUSTS AT WORK ?

If you have been exposed

—

Exposures Exposed Job # Frequency Intensity
Asbestos N Y Occ regq L M H
N Y Occ reg L M H
N Y Occ reg L M H
Fiberglass N Y Qcc reg L M H
N Y Occ reg L | M H
N Y Occ reg L M H
Silica N Y Occ reg L M H
(e.g. sand, | | = |===—————---
brick, sand-| N Y Occ reg L M H
blasting) | = { = [|=—m===-=--
N Y Occ reg L M H
Construction N Y Occ reg L M H
site dust | | = |-——=——-—=-
(e.g. cement,| N Y Occ reg L M H
concrete, | | = |=mm—=—=--
plaster) N Y Occ reg L M H
Coal dust N Y Occ reg L M H
N Y Occ reg L M H
N Y Occ reg L M H
Other dust N Y Occ reg L M H
Specify:  { |  |=mm——----
............. N Y Occ reg L | M H
ceceerssssses| N Y Occ reg L M H
Legend: N = no Occ = occasionnally L = low
Y = yes Reg = regularly M = medium
H = high

22




E. HAVE YOU EVER BEEN EXPOSED TO FUMES OR DUST FROM METALS OR
METAL COMPOUNDS (SALTS) AT WORK ?

Please check this list of exposures.
Please circle YES and complete the relevant section; if not
exposed, please circle NO and proceed to the next list.

If you have been exposed

Exposures Exposed Job # Frequency Intensity
Aluminum N Y Occ reg M H
N v | Occ | reg L 'H
N y | Occ reg L M H
Platinum N Y Occ reg L M H
N r | Occ reg L M H
N r | Occ reg L M H
Nickel N Y Occ reg L M H
N v | Occ reg L M H
N v | Occ reg L M H
Chromium N Y Occ reg L M H
N r | Occ reg L M H
N v | Occ reg L M H
Cobalt N Y Occ reg L M H
N v | Occ reg L M H
N v | Occ | reg L | M| H
Cadmium N Y Occ reqg L M H
N v | Occ reg L M H
N v | Occ reg L M H
Iron N Y Occ reg L M H
N r | Occ | reg L|M|H
N r | Occ reg L M H

Legend: N = no Occ = occasionnally = low

Y = yes Reg = regularly = medium
= high

23




F.

MISCELLEANEOUS

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 Intensity
Smoke from N Occ reg L M
combustion: | =} = [==e--—---
e.g. diesel N Y Occ reg L M| H
engine, fire-| | = |-—=e==-—-
fighters, N Y Occ reg L M H
incinerators
Cigarette N Y Occ reg L M H j
smoke in work| | = |=—me—eee-
place N Y Occ reg L M H
(passive | | = je======--
smoking) N Y Occ reg L M H
Excess cold N Y Occ reg L M H
N Y Occ reqg L M H
N Y Occ reg L M H
Excess heat N Y Occ reg L M H
N Y Occ regq L M H
N Y Occ reg L M H
Legend: N = no Occ = occasionnally L = low
Y = yes Reg = regularly M = medium
H = high
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29-Sep~-93 Group A exposures: vapours Page 1
all exposed jobs listed
Standardized job title Original job title given by subject

[E_code] [Job_nev} [Job title] [ID]  VAPO HARD GLUE RESN PLAS TARS BENZ
M2 23 M 5 k6 A8

——— SEee — —— o Soon Sewe

1 aide-wagonnier aide-wagonnier 507082001

2 ajust_mecan ajusteur mecanique 507171001 n a 2

3 zrcheoloque archeclogie 112062001 22 12 22 12 12 12
4 ass/rech INRS assistante de recherche 311112000 21 11 11 1
5 assembl battr assembleur 309192001 1 u

6 assembl_bross asseableuse 308152000 21 A A U

7 assembl _elect 514031000 21 12 1

8 assembl lunet assesbleur 114081000 22 11 12 12 2

9 assemb]l metal 104181001 11 11 11 11 1
10 assembl serr 510212000 11 11 11 1 U
11 assembl_skido assembleur 313041001 21 21 21 1 11 11 11
12 bardeau asphalte 104181001 12 22

13 bartender bartender 511152000

14 cables teleph 504261000 11 2a 1

15 cariste_alint cariste 513227001 21 1nmn 2

16 cariste_brass operateur chariot elevateur 313081001 21 n 2

17 chauffeur 304211001 21 21 2

18 chauffeur camionneur livreur 515221001 21 21

19 chauffeur chauffeur 304211001 21 21 21

20 chauffeur chauffeur 506082001 21 21

21 chauffeur chauffeur 307202001 21 21 2

22 chauffeur chauffeur S06071001 21 21 A4

23 chauffeur chauffeur 304211001 21 21 2

24 chauffeur chauffeur 513227001 21 20 A
25 chauffeur chauffeur 508192001 21 21 2

26 chauffeur chauffeur (stationnement) 506131001 22 A A

27 chauffeur chauffeur d’autobus 506071001 21 2 2

28 chauffeur chauffeur d’autobus 507191001 21 A A

29 chauffeur chauffeur d’autobus 504252001 21 21 2

30 chauffeur chauffeur de camion 112091001 21 2 2

31 chauffeur chauffeur de camion 507041001 21 21 2

31 chauffeur chauffeur de camion S07041001 21 2 2

32 chauffeur chauffeur de camion $14031001 21 21 2

33 chauffeur chauffeur de camion 514031001 21 21 2

34 chauffeur chauffeur de camion 514031001 21 21 2

35 chauffeur chauffeur de camion 514031001 21 21 2

36 chauffeur chauffeur de camion 310011001 21 2 2

37 chauffeur chauffeur de camion et wecanicien 112091001 22 a a

38 chauffeur chauffeur de taxj 312101001 21 21 2

3¢ chauffeur chauffeur journalier 104181001 21 21 21

40 chauffeur : chauffeure 507041000 21 21 21

41 chauffeur livreur 306122001 21 a 2

42 chauffeur livreur 504261001 21 21 21

43 chauffeur livreur 504252001 21 2 2

44 chauffeur livreur 504261001 21 21 2

45 chauffeur livreur 513101001 22 21 2

46 chauffeur livreyr 513101001 22 21 2

47 chauffeur livreur 513101001 22 2 2

48 chauffeur livreur 504261001 12



29-Sep-93 Group A exposures: vapours Page 2
all exposed jobs listed

Standardized job title Original job title given by subject

[E_code] [Job_nev] [Job title] [ID] VAPO HARD GLUE RESN PLiS TARS BENZ
A 12 A3 M 25 26 A

eee Ccoee ccee eeee Seee cces ceee

49 chauffeur transport camionneur 306071001 21 21 2
50 cimenteuse cimenteuse 513121000 22 11 2 11 11 11 12
51 cipenteuse echantillonneuse 313182000 22 22

52 coiffeuse aide 311102000 21 11 u
53 coiffeuse aide-coiffeuse 313091000 21 11 n
54 coiffeuse assistante coiffeuse 313032000 21 11 11
55 coiffeuse assistante-coiffeuse 504252000 21 11 1
56 coiffeuse assistante-coiffeuse 504252000 21 11 11
57 coiffeuse coiffeuse 107212000 21 11 11
58 coiffeuse coiffeuse 107212000 21 11 11
59 coiffeuse coiffeuse 107212000 21 11 11
60 coiffeuse coiffeuse 107212000 21 11 1
61 coiffeuse coiffeuse 504252000 21 11 11
62 coiffeuse coiffeuse 107212000 21 11 1n
63 coiffeuse coiffeuse 508202000 21 11 11
64 coiffeuse coiffeuse 313212000 21 11 11
65 coiffeuse coiffeuse 313212000 21 11 11
66 coiffeuse coiffeuse 313212000 2t 11 1
67 coiffeuse coiffeuse 313212000 21 11 1
68 comnis_mag comis 106072000

69 concierge concierge 309232001 21 21 1 11
70 concierge concierge 309232000 21 2 u 11
71 concierge entreteneur de batiment 314121001 21 21 11 11
72 contre met contre-maitre Su4101001 22 22 2 12 12
73 coordonn coordonnatrice 511091000 21 21

74 coupeur_arc coupeur 2 1‘arc 314251001

75 coupeur cuir coupeur 509121001 21 11 21 1 11 11 12
76 couturier couturier 115172000

77 couturiere couturiere 509192000

78 couturiere couturiere 510182000

79 couturiere couturiere 110132001

80 couturiere couturiere 109211000

80 couturiere couturjere 109211000

81 couturiere couturiere 109111000

82 couturiere couturiere 105111000

83 couturiere couturiere 514011000

84 couturjere couturiere 314291000

85 couturiere couturiere 508021000

86 couturiere couturjere 314291000

87 couturiere couturiere 115162000

88 couturiere couturiere 509192000

89 couturiere - couturiere 509121000

90 couturjere couturiere 510111000

91 couturiere couturiere 509172000

92 couturiere operatrice de machine a coudre 508161000

93 couturiere operatrice de machine 2 coudre 508161000

94 couturiere operatrice de machine a coudre 313091000

95 couturiere operatrice de machine a coudre 114052000

96 couturiere operatrice de machine 2 coudre 508102000

97 crustaces 104031000



29-Sep-93 Page 3

Croup X exposures: vapours
all eyposed jobs listed

Standardized job title Original job title given by subject

[E_code] [Job new) [Job title] [ID} VAPO HARD GLOE RESN PLAS TARS BENZ
A k2 A3 A% A5 A6 L8
97 crustaces 104031001 21
98 cuisinier 311102000 21
99 cuisinier 112062000 2
100 cuisinier 104121000 21
101 cuisinier aide feminin 306091000 21
102 cuisinier cuisinier 509192001 2
103 cuisinier cuisinier 509172001 21
104 cuisinier cuisinier 509192001 2
105 cuisinier cuisinier 514101000 21
106 cuisinier cuisinier 110212000 2a
107 cuisinier cuisinier 110112000 21
108 cuisinier cuisinier 110112000 2a
4 109 cuisinier cuisinier 514101000 2
. 110 cuisinier cuisinier 510212001 A
: 111 cuisinier cuisinier 110232000 2
112 cuisinier cuisinier 110132001 21
113 cuisinier cuisinier 509172001 21
114 cuisinjer cuisinier 314071001 2
115 cuisinier cuisinier 514011000 21
116 cuisinier cuisinier / plongeur $09192001 22
117 cuisinier cuisiniere 314071000 21
118 cuisinier cuisiniere 514031000 21
119 cuisiniere aide cuisiniere 112062000 21
120 cuisiniere aide-alimentaire 313091000 2
121 cuisiniere aide-cuisinier 311102001 21
122 cuisiniere serveuse aide-cuisiniere 314221000 21
123 deboss/peintre 107212001 22 22 2 21 22 12
124 deboss/peintre gerant 313061001 22 22 2 2 2 12
125 dentiste assistante dentaire $12211000 22 2
126 direct_impr directrice de finition 306091000 22 A u u
127 ebeniste ebenjste 306232001 22 12 22 22 12 12
128 electricien apprentis electricien 106152001 21 2 12 12
129 electricien electricien 115172001 21 2 12 12
130 electricien electricien 108061001 21 2 12 12
131 electricien electro mecanicien 513101001 21 2 12 12
132 electroplast electroplast 308172001
133 emballeur emballeur 310051000 2
134 emballeur empaquetteuse de eqq rolls 313182000 2
135 enseignant enseignant 314121001 22 12 22 22 12 12
136 entre-menag entretien menager 115101001 21 11 2
137 entre-menag entretien menager 112071000 21 11 21
138 entre-menzg entretien menager quart de travail du soir 513202000 21 11 2a
139 entre-penag prepose a 1'entretien 312281001 21 1 21
140 entre-menag prepose a l’entretien menager 115101001 21 11 21
141 entre-penag prepose a 1'entretien memager 313091001 21 n 21
142 entre-menag prepose 2 1‘entretien menager 514172001 21 11 2
143 entre-penag trieuse et entretien menager 314121000 21 1 21
144 entre_menag entretien menager 511192000 21 11 2
. 145 entre_penag entretien menager 110132001 21 n 21
- 146 entre_menag entretien menager 109121001 21 1 21



29-Sep-93  Group X eXposures: vapours Page 1

all exposed jobs listed

Standardized job title Original job title given by subject

[E_code] [Job_new] {Job title] [ID] VAP0 HARD GLUE RESN PLiS TARS BENZ
Ll 22 A3 AF 25 A6 A8

147 entre_menag entretien menager 109121000 21 u 21
148 entre menag entretien menager 513101000 21 11 A
149 entre penag entretien penager 313231000 21 1 21
150 entre menaq entretien menager 508102000 21 1 2a
151 entre penag ouvrier d'entretien general 314071001 21 1n 21
152 entrepr_const 109211001 22 22 24 2 2 2 12
153 entrepr_const 113062001
154 entrepr const S111s200t 21 11 21 11 2 2 U
155 entrepr_const 513111001 22 22 21 22 21 22 12
156 estheticienne 304211000 11 11 11 11
157 estheticienne estheticienne 511132000 11 n 11 11
158 estheticienne estheticienne 511132000 11 1 u 11
159 estheticienne estheticienne 511132000 11 11 1 1
160 estheticienne estheticienne S11132000 11 1 1n 11
161 estheticienne estheticienne 511132000 11 N u 1
162 estheticienne proprietaire estheticienne 511132000 11 1 11 11
163 etiquetteuse etiquetteuse 310222000 21
164 qraveur 309232001 21 n u
165 1mpripeur 313041000 21 21 11 1
166 imprimeur apprenti-pressier 312042001 22 1 12 12
167 imprimeur impriveur 511152001 22 11 12 12
168 imprimeur imprimeur 109191000 22 a2 2a 2 12
169 imprimeur relieur 105202001 21 21 u un
170 iafirmiere 112022001
171 infirmiere aide-infirmiere 307071000
172 infirmiere infiraiere 312082000
173 infirmiere infirnmiere 107011000
174 infirniere infirmiere 312082000
175 infirmiere infirmiere 312082000
176 infimmjere infimiere 312082000
177 infirniere infirmiere 307192000
178 infimmiere infirmiere 512112000
179 infirmiere infirmiere 314021000
180 infirmiere infirmiere 314021000
181 infirmiere infireiere 312151000
182 infirmiere infirmiere 312151000
183 infirmiere infirmiere 312151000
184 infirmiere infirmiere 312102000
185 infirmiere infirmiere auxiliaire 307041000
186 infirmiere infirmiere auxiliaire 307041000
187 infirmiere infirmiere auxiliaire 307041000
188 infirmiere infirmiere auxiliaire 114081000
189 infirmiere infirmiere auxiliaire 107022000
190 infirmiere infirmiere auxiliaire 309222000
191 infirmiere infirmiere auxiliaire 505071000
192 infimiere infirmiere auxiliaire 505071000
193 infirmiere infirmiere auxilliare 307041000
194 infimmiere infirmiere en medecine et chirurgie 312151000
195 infirmiere infirmiere en milieu scolaire 312151000
196 infirmiere infirmiere etudiante $12112000



29-Sep-93 Group A exposures: Vapours Page 5
all exposed jobs listed

Standardized job title Original job title given by subject

(E_code] [Job_nev] [Job title] [ID] YAPO HLRD GLOE RESN PLAS TARS BENZ

Al 22 A3 24 25 6 A8

197 ingenieur ingenieur 507151001 11

193 inspect aliat cadre inspecteur des viandes 504211001

199 inspect_ “petal inspecteur contre-maitre 51410001 21 11 21 11 21 U 11

200 inspect metal inspecteur controle de quahte 50915200 21 21 21 21 a4 1

201 inspect plast/vet inspecteur controle de qualite 514101001 21 11 21 11 21 1 1

202 instruct arts instructeur de metiers 114151000 22 2 2 12

203 journl_aero 510212001 21 21 22 21 2 11

204 journl agric cueilleur 514241000

205 Journl_agric travailleur agricole 112062001

206 journl_alint journalier 104031001 21

206 journl alint Jjournalier 104031000 21

207 Jjournl alist Jjournalier 114122001 21

208 Jjournl alimt Journaliere 504211000 21

203 journl alimt journaliere 313051000 21

210 journl alimt ouvrage general 113101000 2

211 journl alimt ouvrier 507221001 2

212 journl_autom journalier 313041001 11 11 11 2

213 journl brass journalier conducteur de chariot elevateur 113062001 21 2

214 journl_buand 113101000 21

215 journl buand journaliere 106152000 2

216 journl_buand ouvrier 547221001 2

217 journl cartn journalier 114052001 11 pil 1

218 journl_chaus 514031000 22 22 22 11 12 12

219 ]ouml_Chaus 109211001 22 22 22 1 12 12

220 journl_cha journaliere 114052000 22 22 22 112

221 Journl_const 305012001 21 11 21 1 21 2 11

222 Journl_const Jjournalier 3060700020 11 21 11 21 21 11

223 journl const Journalier Suo91001 21 11 2 11 2 A 1

224 journl _const ouvrier 1011200021 11 21 11 21 21 11

225 journl_const ouvrier specialise en excavation 313041001

226 journl disqu prepose 505061001 22 22

227 ;:ouml disqu prepose 05061001 22 22

228 journl encre 115162001 11 pat

229 journl_entre journalier 307192001 22 12 22 12 2 22

230 journl_entrp 309232001

231 journl fourn journalier 113062001 22 12 22 12 21 22

232 journl metal 307121000 11 11 1 n u

233 journl metal 514172001 11 11 11 1 11

234 ;pouml_netal journalier 114122001 22 12

235 journl metal Journaliere 31071000 11 11 11 nu u

236 journl_metal B3anoeuvre 505061001 11 11 1 n u

237 journl_meubl Journalier 508192001 21 11 21 2 1 1

238 journl_peubl ouvrier general 115101001 212 11 21 21 n un

239 journl_netto 112071001 22 2

240 journl_netto 506131000 22 22

241 journl papir 510212001 bl

242 journl pharm 514031000

243 journl_pharm Journalier 307121000

244 journl_placg ouvrier 314121001 22 12

245 journl plast 514172001 21 n a



29-Sep-93 Group A exposures: vapours

all exposed jobs Listed

Standardized job title Original job title given by subject

{E_code] [Job_new] [Job title] [ID} VAPO HARD GLUE RESN PLAS TARS BENZ
Al A2 13 A4 5 46 A8

246 journl pompe journzlier 314071001 11 11 1 1 u
247 journl tahac journalier 313041001
248 Journl teytl 514031000
249 journl textl 511261000
250 journl textl 114181001
251 Journl_testl general 508232000
252 journl_textl ouvrier 309212000
253 journl_textl ouvrier a tout faire 513031000
254 Journl_textl separateur 109131000
255 journl teytl travailleuse generale 514211000
256 journl_tr.pub journalier 113091001 11
257 journl_tr.pub journzlier 314251001 11 2
258 Journl_tr.pub Journalier 507041001 11
259 journl_tr.pub journalier 511132001 11
260 journl_verre ouvrier travail a la chaine 314261001 1
261 journl vitrx journalier 114052001 2L 1 1
262 machiniste pachiniste 314291001 u 22 2
263 machiniste machiniste 314291001 11 22 22
264 machiniste pachiniste 510192001 1 21 22
265 machiniste machiniste 314291001 1 2 2
266 pecan_aeron pecanicien 108061001 21 21 2 21 22 n
267 mecan_aspir mecanicien 513101001 22 2 a 1 12
268 mecan_auto 110202001 22 nm a 2 1
269 mecan_autom mecanicien 512151001 22 n 2 2 12
270 pecan auton mecanicien automobile 504252001 22 n 22 2 n
271 mecan_auton secanicien d’auto 108061001 22 m 2a 2 1n
272 pecan_bicy 312281001 22 12 2 21 21 2 12
273 pecan_char-eley 304102001 21 2 1
274 wmecan_chauf pecanicien 106011001 22 21
275 wmecan_equip 508192001 22
276 mecan_equip secanicien chariot elevateur 304102001 21 21 1
277 mecan_equip secanicien d‘entretien 506131001 22 11 22
278 mecan_equip reparateur appareils Gestetner 510192001 22 2 12
279 mecan_fixes 507041001 22 12 22 12 21 22
280 pecan_fixes pecanicien 314251001 22 12 22 12 21 22
281 mecan_metal mecanicien 304102001 11 11 11 11 1
282 pecan plaqu mecanicien plaqueur 308172001 22 12
283 medecin 112022001
284 pedecin pedecin 112022000
285 medecin sedecin 112022001
286 medecin medecin 112022000
287 nedecin medecin 112022000
283 medecin pedecin 112022000
289 nmedecin medecin 315261000
290 pedecin pedecin 315261000
291 medecin wedecin 315061000
292 pedecin medecin 112022000
293 medecin sedecin 315261001
294 pedecin medecin 112022001
295 medecin medecin 112022001
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Standardized job title Original job title given by subject

[E_code] [Job nev] [Job title] (ID] VAPO HARD CLOE RESK PLAS TARS BENZ
A R2 A3 M A5 A6 A8

296 medecin pedecin 315261001

297 smedecin zedecin 11202200t

298 pedecin pedecin 112022001

299 medecin sedecin 112022001

300 pedecin medecin 315261001

301 medecin medecin 112022001

302 npedecin pedecin 2 temps partiel 315261001

303 nedecin nedecin generaliste 315261000

304 pedecin pediatre 315061000

305 medecin pediatre 315061001

306 medecin pediatre 315061000

307 medecin pediatre 315061001

308 pedecin resident 315061001

308 medecin resident 315061001

309 medecin resident 315061001

310 wmedecin resident 315061001

311 nmenuisier_const aide-menuisier 511091001 22 2 2 12

312 smenuisier_constr senuisier 314121001 22 2 2 12

313 menuisier_seubl 508152001 22 12 2 22 12 12
314 wenuisier_seubl fabricant de cadre 109231001 22 12 22 22 12

315 penuisier_meubl sableur et confection 109121001 22 12 22 22 12 12
316 menuisier_verre 114052001 12 R 2

317 nouleur 513111001 22 12 2 11 12 12
318 mouleur souleur 313041001 22 12 2 11 12 12
319 operat_alint operateur de machine 514011000 2

320 operat_alimt operateur de machine 110061000 21

321 operat brass operateur 507221001 2

322 operat_chiag operateur et ajusteur de ligne 313091001

323 operat_cuir operateur 309041000 21 11 21 11 11 11 12
324 operat_cuir operateur 513111001 22 22 22 11 12

325 operat fondr operateur 313041001 22 12 22 11 12 12
326 operat fourr operateur 508202000 21 11 21 11 11 11 12
327 operat_imprim operatrice de camera electronique 306091000 21 n 1 1
328 operat_mach operatrice de machine 311102000 2L A 2 1

329 operat_petal operateur SpBuoeor 21 22 21 111 2 11
330 operat metal operateur 507111001 11 11 11 1 1
331 operat_meubles operatrice de machine 508152000 21 11 21 21 1u n
332 operat_meubles operatrice de machine 508192000 21 11 2 2 u 1u
333 operat plast operateur de machine 30992000 22 11 22 1 21 11 1
334 operat_pompe operateur de pompes 507041001

335 operat_soul operatrice de machine 313172000 22 22 22 1 12 ]2
336 operat_tabac operatrice 313191000 1 1

337 operat text fileuse 113132000 1

338 operat_textl operateur 309041000 11
339 operat_textl operateur 508202000 1n

340 operat_textl operateur 309041000 11
341 operat_tertl operateur . 313091001 1
342 operat_textl operateur 310051000 1
343 operat_textl operateur 309041000 n

344 operat_textl operateur de machine 509152000 11
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oOriginal job title given by subject

Page
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[E_code] [Job_nev] [Job title] [ID] VAPO BARD GLUE RESN PLiS TARS BENZ

Al A2 A3 M A5 A6 AS

345 operat_textl operateur de machine 309192000 11

346 operat_textl operateur de wachine 508092001 11

347 operat_textl operateur de machine 110232000 11

348 operat_textl operateur de machine 510111000 11

349 operat_textl operateur de machine 510111000 11

350 operat_textl operateur de machine 110071001 11

351 operat_textl operateur de machine 510111001 11

352 operat_textl operateur de machine 509121000 11

353 operat_textl operatrice 514241000 n

354 operat_textl operatrice 514241000 11

355 operat_tertl operatrice 108021000 1

356 operat_textl operatrice 108021000 11

357 operat_textl operatrice de machine 108061000 u

358 operat_textl operatrice de machines 306122000 11

359 operat teytl tisseusse 314291000

360 patissier patissier 509121001

361 patissier patissier 509121001

362 patissier patissiere 313032000

363 peintre artiste peintre 511511000 22 2 11

364 peintre peintre 509172001 22 22 24 22 21 2 12

365 peintre peintre 114122001 22 22 2 2 12

366 peintre peintre 504221001 22 22 21 2 A 2 12

367 plieuse buand plieuse de vetement 313182000 11 11

368 plombier plombier 114122001 22 2 12 2

369 plongeur operateur de lave-vaisselle 313041001 1

370 polycopiste polycopiste 313081001 22

371 prepose_auton 510212001 21 21 2

372 prepose_auton prepose aux pieces et comptoir 513101001 11 11 11 21

373 prepose statn prepose au stationnesent 515221001 21 21 2

374 prepose_textl preposee aux commandes 513022000 11 11

375 presseur_tertl 511261001 11 11

376 presseur_textl presseur 109211001 11 11

377 presseur_textl presseur 109211001 11 )3t

378 presseur_textl presseur 109131001 i1 11

379 presseur_tertl presseur 109131001 11 11

380 presseur_textl presseur 109131001 11 11

381 presseur_textl presseur 109131001 11 1

382 presseur_textl presseur 511261001 11 11

383 presseur_textl presseur 51126100t 11 11

384 presseur_textl presseur 511261001 11 11

385 presseur_tertl presseuse 508161000 11 1

386 secretaire secretaire de direction 511152000 21

387 secretaire secretaire et teneur de livre 509051000 21

388 soudeur 510212001 11 11 11 11 11

389 soudeur 510212001 11 11 11 n n

390 soudeur aide-soudeur 114052001

391 soudeur assesblage d’equipesent forestier 511132001 11 11 1 1 1n

392 soudeur soudeur S11132001 11 11 1 n 1

393 soudeur soudeur 511132001 1 11 11 n u

394 soudeur soudeur 306071001 11 11 i1 1 1
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Standardized job title Original job title given by subject

[E_code] [Job new) [Job title} [ID] VAPO HARD GLOUE RESH PLAS TARS BENZ

A1 22 B3 M A5 A6 18

395 soudeur soudeur 511132001 11 1@ 11 11 1@ 11 1

396 soudeur soudeur 510212001 11 11 11 11 1

397 soudeur soudeur 510212001 11 11 11 n u

398 soutireur_brass soutireur 313081001

399 spinner_petal tourneur de metal "spinneur® 506082001 11 11 11 1

400 superv textl superviseur 309212000 21

401 technic agent technique 314192000 21

402 technic aviseyr technique Bi-energie $12191001 21

403 technic_elect technicien en electro-ceramique 307071001 11

404 technic_equip technicien 306241001 2

405 technic equip technicien 306241001 22

406 technic_equip technicien 306241001 22

407 technic_equip technicien 306241001 22

408 techric_gen.civ technicien de laboratoire 507271001 12 12

409 tech labo aide laboratoire 106032000 11

410 technic_lentl technicien 114151000 11 12

411 technic_pharm technicienne en laboratoire 513101000

412 technic_photo technicien 507281001 11

413 technic_photo technicien 507281001 11

414 technic_photo technicien 507281001 12

415 technic_photo technicienne en impression 507281000 11

416 technic_photo technicienne en impression 507281000 11

417 tisseur_textl tisseur 314261001

418 valet valet 309021001 ’ 11

419 vendeuse_textl vendeuse 504221000

420 vendeuse_textl vendeuse 507221000



23-Sep-31  Group B exposures: Gemeral cheaicals
all exposed jcbs listed
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[1B] ACTD BASE AMNO PORM DYZS INSE PHAR CHEY CHEX
B4 BS Bs B7 % Br-pampe

Standardized Original job title givem by subject
job citle
[Z code] [Job new) (Jeb title]
Bl 8
1 2ide-vegonnier aide-wegornier £07082001
2 ajust_mecan djusteur mecanique 507: 71001
1 archegloque archeologie 112062001
4 ass/rech INRS assistarte de recherche jmen u i
5 assembl Pattr assesbleur 309192001 11
6 essesbl bross assegd]euse 108152000
7 assesbl elect 514031€60 11
8 assembl lunet assexblewr 114081000
9 assembl metal leaneiool 11 1
10 assemb] serr 510212000 11 1
11 3sserbl skide assezbleqr 313041000 11 11
12 bardeau asphalte 104181091
13 bartender bartender 511152000 u
1¢ cables teegh 504261000
15 cariste alise cariste 513227001
16 cariste brass operatenr chariot elevateur 313081801
17 chauffeur Js4211001
18 chaufferr camicnnevr livremr 515221601
19 chauffeur chauffear 304211801
% chauffeur chauffecr 506082001
A chauffear chauffear 307202001
2 chauffenr chauffeqr 506071001
2 chauffear chauffear 304211001
A% chauffeer chauffeur 513227001
25 chauffeur chauffear 508192001
2% chauffeur chauffesr {stationnesent} 506131002
21 chauffeur chauffeur d'2utobus 506071001
8 chauffer chauffeur d’qutokus 507191001
29 chanffeqr chaoffear d’autobes 504252001
30 cheuffeur chauffeur de canion 112031001
1 chauffear chauffeur de camion 507041001
31 chauffeur chauffeur de canion 507041001
32 chauffer chauffecr de caion 514032001
13 chauffear chauffeur de canion 514011001
3¢ chauffeur chauffeur de camion 514011001
15 chauffeur chauffeur de cazion 514031001
3 chauffeur chavffeur de camion 310011001
37 chauffeur chauffeur de canion et mecanicien 112091001
3§ cheuffeur chauffeur de taxi 312101001
19 chauffeur chauffer journalier 104181001
40 chauffeur - chauffewre 507041000
4l chauffeur livrewr 306122001
€2 chauffeur livrear 504261001
4] chaufferr livrewr 504252001
44 chauffeur livreur 504261001
45 chauffear livreur 513101001
4§ chauffexr livreur 513102001
47 chauffeur livrear 513101001
48 chauffear Livreur sae21001 11 11

8
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11 mchine oil additives

11 lime dust

22 cyan.salts{1/1),2Cl(2/2)
11 plastic additives

11 see (n.0p:petal products
11 see Un.0p:petal peoducts
11 see [n.Op:metal products

DETTGENT

[y
b—

A fluorides,03,007,00, chosy
2 fluorides,03,%02,0,phosq
2 flearides,03,M02,00,phosg




B-Seg-3)  Group B erposures: Generzl chemicals
all expcsed jobs listed
Standardized Original jab titie give by stbject
job title
{_code} "[Job nev] {Jcb title] {10}
49 chauffeur transpott camionneur 106071001
5¢ cimenteyse cisenteuse 513121008
51 cimenteuse echantiljonnense 313182000
52 coiffeuse aide 311162000
53 coiffeuse aide-coiffegse 313091000
5 coiffeuse assistante coiffeuse 313032000
5 coiffense assistante-coiffegse 504252000
3 coiffeuse assistante-coiffeuse 504252000
57 coiffeuse coiffeose 107212000
53 coiffeuse coiffeuse 107212000
5 coiffeuse coiffeuse 107212000
€0 coiffeuse coiffeuse 107212000
61 coiffense coiffese 504252000
62 coiffeuse coiffeuse 107212600
63 coiffense coiffease 508202000
€4 coiffeuse coiffeuse 313212000
65 coiffeuse coiffepse 313212000
€6 coiffeuse coiffeuse 313212000
67 coiffense coiffeuse 313212000
€2 comis_mg comis 106672000
€9 concierge concierge 109232001
70 concierge concierge 309232000
7 concierge entretenewr de batinent 121001
72 contre met contre-mitre 514101031
73 cocrden oocrdonnatrice 511091000
74 coupeur_arc coupear 2 l'arc 114251001
75 coupew_cuir coupear 509121001
76 couturier couturier 115172000
77 couturiere couturiere 509192000
13 couturiere coutariere 510182000
79 conturiere couturiere 110132¢01
80 couturiere couttriere 109211000
8¢ ccuturiere couturiere 109211000
81 couturiere coutwriere 183111000
82 coaturiere couturiere 109111000
§3 couturiere couturiere 514011000
8 coutwriere coaturiere 314291000
85 couturiere coutariere 508021000
86 couturjere couturiere 314291000
§7 coaturiere couturiere 115162000
88 couturiere coutwriere 509152000
89 couturiere - couturiere 509121080
90 couturiere couturiere 510111000
91 couturiere couturiere 509172000
92 couturiere cperatrice de machize a cowdre 500161000
91 couturiere operatrice de machine a coudre 504161000
9¢ couturiere cperatrice de machine a cowdre 313091000
95 couturjere operatrice de machine a condre 114052000
9% couturiere cperatrice de machine a coudre 502102000
97 crustaces 104031000

ACID BASE AWNO FOR¥ DYES DNSE FEAR CHEY
a1 82 B B B B B K
2
12 1 i1
uana a
naun a a
naua a
1 a 1 a a
uaun a A
b a u a a
n aun a A
nan a a
nanun a ad
nauna a
naua A
31 a u a a
unaunau A
n a1 a a
naunau b1
i auna a
1 pit
u 2 b a
1 a 2 a
1 a u il
2 2 2 ua 2
A
12 2

Tetzahydrofuran, vaxes

perfumes, dotergents
perfzes, detergents
perfumes detergents
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a}] expesed jobs listed

Standardi zed Original job title give by stbject
job title
{%_code] [Job rev] [Job title] {In) ACID 3ASZ NS0 P0RY DYES INST PHAR CHEN CHEW

Bl B2 BY BL B5 B6 B7 Bx Bx-rame
97 crustaces 104031001 A
98 cuisinier 311102000 n 2 7t perfumes, detergents
59 cuisinier 112062000 u oz pi uzes, detergents
100 cuisicier 104120000 TR/ i1 perfumes, detergents
10! cuisinier aide fezinin Je€0s1600 1 =z 2 perfupes, detergents
102 cuisinier cuisinier 569192001 n 2z A perfumes, detergents
103 cuisinier cuisinier 509172001 n 2 A perfumes, detergents
10¢ cuisinier cuisinies 509192001 u 2 2l perfumes, detergents
105 cuisinier cuisinier 514101000 n 2 2 perfuses, detergents
186 cuisinier cuisinier 116112600 u 2 4 perfupes, detergents
107 cuisinier cuisinier 110112000 1 2 A perfuses, detergents
168 cuisinier cuisinier 110122000 na 21 perfuges, detergents
109 cuisinier cuisinier 514101000 a2 2 perfupes, detergents
116 cuisinier cvisinier 510212001 u 2 21 perfuges, detergeats
111 cuisinier cuisinjer 110232000 1 x A perfmes, detergests
112 cuisinier cuisinier 6132061 1 a2 A perfumes, detergents
13 cuisinier cuisinier 509172001 n oz 21 perfuses, detergents
114 cuisicier cuisinier 314071001 n oz 2 perfumes, detergents
115 cuisinier cuisinier 514011000 N 2 21 perfuses, detercents
116 cuisinier cuisinier / plengeur 509192001 n a2 A perfumes, detergents
117 cuisinier cuisiniere 314071000 u 2 21 perfues, detergents
118 cuisinier cuisiniere 514031000 u 2 2 perfuses, detergents
119 cuisiniere aide cuisinieve 112062000 n 2 A p , Getergents
120 cuisiniere aide-alipentajre 313091600 n n U perfumes, detergents
121 cuisiniere aide-cuisinier 311102001 1 2 2 perfuses, detergents
122 cuisinjere serveuse aide-cuisiniere 314221000 n =z U perfames, detergents
123 debess/peintre ) oz A u a U 2ditives:driers,stabiliz
124 deboss/peintre gerant Jieeic01 21 n a U additives:ériers,stabiliz
125 dentiste assistante dentaire 512211000 a2 2 A A eethyleethacrylate, B2
1% direct impr directrice de finitien 306091000 11 nn A e
127 ebeniste ebeniste 306232001 A A
128 electricies apprentis electricien 106152001 22 2 floes
129 electricien electricien 115172001 22 @ floes
13¢ electricien electricien 108061001 22 2 flues
131 electricien electro secanicien 513101001 22 2 flues
132 electreplast electroplast Jesi7ze0t 22 2 12 12 12 cyanide, flochorates,Ni,Sn
131 emballewr esbajler 110051600 a A detergents
13 esballewr espaquettense de egq rolls 33182000 bl U detergents
135 enseignant enseigrant 4121000 1 bl
136 entre-penag entretien penager 115301001 a 2 a 11 detergents
137 entre-pensg estretien pemager 112071000 a a a 11 detergents
138 entre-senag entretien senager quart de travail du 513262600 a a )| 1l detergents
135 entre-penag prepose a 1'entretion 312281001 a a il 11 detergests
l4C entre-senag orepose a 1'entretien menager 115161001 a a a 1 detergents
141 entre-pesag prepose a 1letretien senager 313091001 a a a 11 detergents
142 entre-nenag peepose a 1'entretien wenager 514172001 a 2 A 11 detergents
143 entre-penyg trieose et estretien nemager 114121000 a a a 11 detergents
144 entre_wenag entretien penager 511192000 a a i\ 11 detergents
15 entre senxg entretien penager 110132001 a a 2 11 detergents
146 entre wenag entretien enager 109121001 a a A 11 detergents



29-Sep-31  Group B eyposures: General chemicals
al] exposed iobs listed
Standardized Original job title given by sthject
job title
[£_code] [Jcb_nev) {Job title] {IB]

Bl R M
147 entre zenag entretien pemager 105121000 a u
148 entre_wenag entretien penager 513101000 a 2
149 entre menag entretien menager 1301000 a u
150 entre menag entretien 58102000 a a
151 entre_menag cuvrier d'entretien gemeral 314071001 a u
152 eatrepr_const 105211001 11
15 entrepr const 112062001
154 entrepr_const 511152000 11
155 entregr_const snueer 1
156 estheticienne Jos2110¢0 u
157 estheticienne estheticienne 511132000 11
153 estheticienne estheticienne 511132000 1
159 estheticienne estheticiemne 511132000 1
160 estheticienne estheticiemne 511132000 n
161 estheticienne estheticienne 511132000 u
162 estheticienne proprietaire estheticienne 511132000 n
161 etiguetteuse etiquettegse 310222000
164 qravewr 09232001 22
165 ispriseer AIN1000 11
166 imprimewr apprenti-pressier J12042001 12
167 ingrivesr ingrinenr SHIS001 12
62 imrisewr inpriserr 1091910400 il
169 isgriseur reliear 105202001 11
170 infirmiere 12022001 21 2
171 infirmiere aide-infirmiere 7071008 A 2
172 infireiere infirmiere Jl208000 2 2
173 infirmiere infirmiere 107011200 2 A
174 infirsiere infirmiere J12082000 21 A
175 infirmiere infirmiere 2082000 A A
17 infirmiere infirmiere jNwsN0e A A
177 infirmiere infirmiere 07192000 A 2
178 infirmiere infirmiere slauxee 24 2
179 infirmiere infirmiere ndoae A A
18¢ infirmiere infirmiere 34021000 20 21
181 izfirmiere infirmiere naswes A A
182 infirmiere infirmtere Jla1s1c0c 21 21
183 infirmiere infirmiere Jase 2 A
18¢ infirmiere infirsiere jl2102000 21 2t
185 infirmiere infirmiere amiliaire 07041000 21 A
186 infirsiere infirmiere saxiliaire 307041600 22 2
187 infirmiere infirmiere amiliaire 07041000 2 2
188 irfirwiere infirmiere auxiliaire u4es1000c 21 2
189 infirsiere infirsiere anxiliaire 107022000 21 A
190 infirmiere infirmiere auxiliaire Jos22000 21 2
191 infirsiere infirmiere anxiliaire 505071000 24 2
192 infirmiere infirmiere anxiliaire 505071000 21 21
19 infiruiere infirmiere amxilliare oT41000 21 A
1% infirsiere infiraiere en medecine et chirwrgie 312151000 2! 2
195 infirmiere infirniere en nilies scolaire jaASIe A 2
196 infiraiere infirmiere etwdiante S12112000 21 2

ACID BASZ AMMO FORM DYES INSE PHAR CHOX CHEX
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cyan.salts(1/1), 2C1(2/2)
additives:driers stabiliz
ozcae, photo chesical
ozone,photo chesical

addicives:driers,stabiliz
acetone, isopropyl alcohol
acetone, isopropyl alcohol
acetane, iscoropyl alcohol
acetone, isopropyl alcobol
acetone, isopropyl alcohol
acetane, isopropyl alcohol
acetone, isopropyl aloobol
acetone, isopropyl alcobol
acetone, isopropyl 3lcohol
acetone, isopropyl alcohol
acetaze, isopropyl alcobol
acetone, isopropyl alcobol
acetone, isopropyl alcohol
acetane, isopropyl alcohol
acetene, isopropy] alcobol
acetone, isopropyl alcokol
acetone, isopropyl alcohol
acetone, isopropyl alcokol
acetone, iscpropyl alcohol
acetone, isopropyl alcohol
acetene, isopropyl alcohol
acetane, isopropyl alcahol
acetone, isopropyl aloohol
acetone, i 1 alcohol
acetone, isopropyl alcohol
acetone, isopropyl alcobol
acetone, isopropy] alcobol



29-Scp-33  Grovp B exposures: General cheaicals Page
al] exposed jobs listed

Stzndardized Original job title givea by subject
jo title
(£_code] [Job_ew] {Job title] (1] ACTD BASZ AMNO PORY DYES DISE FEAR CHEM CHEX

Bl 82 B2 M BS 36 B7 Bx Bx-name
157 ingeniexr ingenienr %67151001 11 Co,¥0x,S50x
198 irspect alist cadre inspecteur des viandes 504211001 4
199 inspect metal inspecteur contre-saitre Si4lon00l I I 1 1 ou
200 inspect_metal inspectenr controle de qualite 59152000 21 20 I 11 I 11 1 fioorides,czone,X02,00
261 inspect plast/set  inspecteur comtrole de qualite 514101001 11 11 nou 2 stabilizers,foaming agent
202 instrect arts Lrstructear de setiers 114151000 U b1
201 journl_zero sl212001 21 24 I it 11U 21 antioxidants,plasticizers
204 journl_2gric cueilleur 514241060 2
205 joemnl agric travailleur agricole 112062001 2
X6 journl alirt Jourmalier 104031001 a a 21 chewical preservatives
206 journ! alizz journalier 104031900 2 2 21 chemical preservatives
7 ounl alist journalier 114122001 a u 21 chesical preservatives
208 journ! alixt Journaliere 504211000 a1 2u 21 cheaical preservatives
@35 journl alirt journaliere 313051000 a a 21 chesical preservatives
210 journ alixt Quvrage qenera! 113101000 21 chemical preservatives
2t jowal alirt ogvrier 507221001 a a 21 chenical preservatives
22 joumnl auta journalier 00 1
213 journl_brass journalier conducteur de chariot elev 113062001 A 4 2l fermentation:C02,methane
2i¢ journ! buand 113101000 2 2 detergests,perfuses
215 jewrnl buand jomrnaliere 106152000 pa 21 detergents, perfumes
2i6 journl buand ouvrier 507221001 pal 21 detergents,perfures
A7 journ] cartn journalier 114052001 2 A
218 Joural chaus 514031000 12 12 12 12 silicones
215 Journ] chaus 108211001 12 12 1 12 silicones
220 )l chaus journaljere 114052000 12 12 R 12 silicones
221 journ! comst 305012001 11 21 2 sisc. chemicals
222 journl_const journalier 306071001 11 hit 21 aisc. chesicals
23 ounl censt jourmalier 51093001 11 a 21 1ise. chevicals
20 journl const ouvrier 110112000 11 a 21 nisc. chemicals
25 ournl_const ouvrier specialise en excavation 313041001 22 explosives fumes,(0
226 journi disqe prepose 505061001 12 1 2 antioxidants,plasticizers
221 journl disq prepose 505061001 12 n A anticxidants,plasticizers
28 Journ! encre 115162001 a 2 vares,gresses,antioridant
25 journl_entre joarmalier 367192001 a a 11 03,00,cleaning agents
20 journ! entrp 309232001 )
31 journ! fourn Jjournalier 113062001 a a 11 03,00,cleaning agents
232 yurnl_metal 07121000 11 11 L1 LI 11 Xx,Cyanide,sodiur nitrat
23 journl metal suiT00L 11 LI IR 1l R0x,cyanide,sodim mitrat
2 joum!_mtal journalier w2 2 2 L p?) o
235 Joum! _metal Journaljere umoeneee 11 U U 11 K0r,cyanide,sodiux mitrat
236 journl metal xanoenvre sosoé100f 11 11 I 1 i  Kox,cyamide, sodiuw itra
27 journ!_meubl - Joursalier 508192001 rig A
28 ¥ mohl ouvrier general 115101001 il i
19 grr:ll:m umner  u R A deteryests
240 journl netto 506131000 a 12 21 detergests
M1 journl papir 510212001 a
42 Journ] phary 514031000 1 2 11 parfumes,colerants
41 yournl_phara journalier 307121000 11 2 1 perfumes,colorant
W4 Journ! placg cuvrier mwe » » 12 12 - 2 W cymide,sodice nitrat
A5 Journl_plast 514172001 i nn 21 antioridasts,lubricamts



23-Sep-31  Group B exposures: Gesera! cheaicals
ail exposed jobs listed
Standardized Origisal job title givem by subject
job title
{Z_code] [Job rew) [Job title] {m]
46 <omn! _porpe journalier 314071601
A7 yurnl_tahac yurnalier 313041001
28 joarnl_textl 514031000
3 Journi tert] 511261000
250 joarn]_texzl 114181001
21 journ!_tertl Qeneral 508232000
252 journl textl ouvrier 109212000
231 journ! texti ouvrier @ tout faire 513031000
254 Journl_textl separateur 109121080
255 Journl text] travaille:se generale 514211000
26 journl tr.pub journalier 113091001
357 journi _tr.puk Jurnalier 314251001
236 journl_r.pub Joarnalier 507041001
259 journl tr.pub journaljer 511132001
60 jowrnl ouvrier travail a la chaine 14261001
251 journ! vitre journalier 114052001
262 machiniste mchiniste 314291001
261 mechiniste aachiniste 314291001
64 rachiniste nchiniste 510192001
265 machiniste zachiniste 314291001
266 wecan aeron wecanicien 108061001
267 mecan aspir Recanicien 513101001
68 xecan auto 110202001
263 necan autom necanicien 512151001
210 zecan actow recanicien avtcmbile 504252001
271 mecan auton necanicien d‘auto 108061001
772 recan bicy 12281001
273 mecan char-elev 304102001
7% recan chauf xecanicien 106011001
273 necan_equip 508192001
276 wecan_equip mecanicien chariot elevatear 304102001
277 necan_equip xecanicien d'entretien 506131001
278 mwecan_equip reparateur appareils Gestetner 510192001
2713 necan fires 507041001
280 pecan_fixes pecanicien 114251001
28! mecan metal secanicien 104102001
282 mecan plage mecanicien plagueur 108172001
283 wedecin 112022001
28¢ medecin nedecin 112022000
285 wedecin wedecin 112022001
286 medecin Bedecin 112022000
287 medecin - medecin 112022000
288 medecin nedecin 112022000
289 medecin edecin 315261000
230 nedecin nedecin 315261000
31 medecin edecin 115061000
232 nedecin nedecin 112022000
233 wedecin wedecin 315261001
14 medecin nedecin 112022001
295 medecin medecin 112022001
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fIncrides,03,%02,00, phosg

502, sodium, potas. carbonat
silver nitrate,2inc chlor
additives:petrolem sulfo
#ditives:petroles sulfo
different additives
fiigants

fluxes

driers, flatting ageats
driers,flatting agents
driers, flatting agents
driers, {latting agents
driers,flatting ageats

xisce]laneous:cleaners, et
driers flatting agents

03, flvorides, 02,00, phosg

03,00,cleaning agents
03,00,cleaning agents

cyanide, fluoroborates Ki
alcobol, trichlorethane
aleahol  trichlorethane
alcohol, trichjorethane
aleahol, trichlorethane
alcohol, trichlovethane
alcabol, trichiorethane
2lcolol, trichlorethane
alcohol trichlorethane
alcobol, trichlorethane
alcobol, trichlorethane
alcoko), trichlorethane
alcohol  trichlorethane
alcabol, trichlorethane



29-Sep-31  Craup B exposures: Geeral cheaicals
211 exposed icbs listed
Standardized Original job title gives by subject
job title
{2 code} {Job nevw] [Jeb title] {Ie] ACID BASZ ANNO FORM
BI B2 8 M

236 medecin pedecin nse 11 1 1
237 medecin zedecin 112022000 11 11 I
298 medecin nedecin 12022001 11 11 i
239 redecin zedecin 112002001 11 11 u
200 sedecin medecin 561001 1 1L u
301 medecin nedecin 112022000 11 13 i
302 medecin sedecin 2 tesps partiel ns6m0l U 11 n
393 zedecin zedecin genera!iste 315261000 11 13 1l
304 medecin pediatre 5061000 11 11 1
305 medecin pediatre 315061001 11 11 1
306 medecin pediatre 15061000 1@ 1 1
307 nedecin pediatre 315061001 11 11 1
308 medecin resident 5061001 11 L1 u
302 medecin resident 315061001 11 I 1
309 medecin resident 15061001 11 11 i1
110 aedecin resident 05061001 11 11 I
311 semmisier const  aide-gemisier 511931001 a
312 emisier constr  zemisier 314121001 il
313 meruisier_seutl 508132061 i}
3¢ zemnisier wechl  fabricant de cadre 109231001 u
115 nenuisier meubl sableur et confection 109121001 pit
116 aenuisier verre 114052001 Il
117 moulear S13111001 11 2 u
318 moclear souleur 11001 11 12 11
319 cperat alist cperateur de machine 514011000
320 operat alix: operatecr de xachine 110061000
121 operat brass operateur 507221001 1 n
322 operat ching operatenr et ajusteur de ligne 313091001 bl
323 operat cuir operateur 309041000 12
324 operat_cuir operateur 513111001 1 1
325 operat fondr operateur 31341001 11 12 12
326 operat fourr operateur 508202000 12
321 cperat_izprix operatrice de capera electronique 306091000 21 21 12 12
3128 operat_mch operatrice de achine 311102000
123 operat_metal operateur 513111001 11
130 t metal operateur somileer 1 O U
311 operat_merbies operatrice de zachipe 508192000 bl
112 operat_mubles operatrice de sachine 508192000 A
133 operat_plast operateyr de machine J09192001 I 11 Il 11
334 cperat_poxpe cperateur de powpes 507041001 12 12 12
335 operat_soul operatrice de sachine 313172000 R
336 operat_tabac - operatrice 313191000 nn
337 operat_text filese 113132000
738 operat_text! operatem 309041000
139 operat _textl operateur 508202000
30 operat textl cperateur 309041000
U1 operat_tertl operatelr 313081001
342 operat_text] operateur 310051000
343 operat textl operateur 109041000
344 operat text] cperatear de machine 505152000
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alcohol, trichlorethane
alcokol , trichlorethane
alcobol , trickiorethare
alcabol , trickiorethane
alcohol , trichlorethane
alcohol , tricklorethane
alcabol, trichlorethare
alcabol  trichiorethane
alcobol, trichlorethare
alcohol, trichiorethane
alcobol trichlorethane
alcokol, trichlorethane
alcobol, trichlorethane
alcohol , trichiorethane
alcohol, trichlorethare
alcokol  trichlorethane

MCx,SCx,C0, hydrogen sulfi
XOx,S0x,00, bydrogen sulfi

detergents

002, pethane

soaps, phospbates, silicate

tetrahydrofwran, vaxes

silicones

Bx, 50x,C0, Mydrogen sulfi
furan,vares

potassimy alzeisum sulfat

sodiun silicate,sagmesite

€1 coxpounds

silicones

soluble and oil additives
soluble and oil additives
soluble and oil additives
soluble and ol additives
soludle and oi! additives
soluble and oil additives
soluhle and oil additives
soluble and o3l additives



23-Sep-31  Croup B expasures: General chemicals
all exposed jebs listed
Standardized Criginal job title givea by suhject
job title
{Z_code] [Jcb_new] [Job title} {IB]
45 cperat text] cperatenr de gachine 05152600
U6 operat_text] operateur de machine 508032001
47 operat_text] coeraterr de Fachipe 110232000
N8 operat tert! operateir de mzchine 510111000
349 operat_textl cperateqr de machine 510111060
350 operat text! operateur de machine 110071001
351 operat_textl operatenr de machine 510111061
152 operat_terzl operateur de achine 509121000
353 operat_text! cperatrice 514241000
35¢ operat tertl operatrice 514241000
355 operat _text! operatrice 102021000
15 operat_tert! operatrice 108021000
357 cperat_text! cgeratrice de ¥achine 108061000
153 t T operatrice de sachines 06122002
359 operat text! tissensse 314251000
360 patissier [etissier 509121001
361 patissier patissier 509121801
362 patissier patissiere 313032000
363 peintre artiste peintre 511511000
64 peintre peintre 509172001
365 peintre peintre 114122001
366 peintre peintre 504221001
367 pliesse buard plieuse de vetesent 13182000
168 plashier plobier 114122001
369 plengeqr cperateur de lave-vaisselle 13643008
170 polycopiste polycopiste 113081601
371 prepose_autem 510212001
112 prepose autoa prepose aux pieces et comptoir 513101001
173 pregose statn prepose 2u stationnesent s15221001
37¢  prepose textl preposee aux comnandes 513022000
375 presseur_textl S11261001
176 presser_text! presseur 109211001
n _textl presseqr 109211001
173 presseur_tertl pressexr 109131001
179 presseur_textl pressenr 109131001
180 presseur tertl presseqr 108131001
381 presseur_textl pressewr 109131001
182 presseqr_textl presseur S11261001
38) presseur_textl pressesr 511261001
8¢ presseir tertl presseur 511161001
385 presseur_tertl Fresseuse 508161000
386 secretaire secretaire de direction 511152000
187 secretaire secretaire et tener de livre 509051000
388 soudeur 510212001
389 soudem 510212001
130 souderr aide-soufeyr 114052001
391 soudeqr assemblage d'equipesent fcrestier 511132001
392 soudeur soudeur 511132001
393 soudeur soadenr 511132001
394 soudeur soudeut 306071001

ACID BAST AMMO FORY DYES TWSE PHAR CHEX CHEX
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selghle and 0i1 additives
soluble and of! additives
soichle and oi] additives
soluble and oil 24ditives
solchle ané oi] additives
soluhle and 0il additives
soluble and oil additives
soluble and oil 2dditives
solzhle and oil additives
soluble and oil additives
soluble and 0il additives
soluble and oi! additives
soluble and oil additives
solzble and of] additives
soluble and oil additives

glycols and derivates
¥iditives:driers,stabiliz
ditives:driers,stabiliz
additives:driers, stahiliz
.4 ¢

detergents
01,00,cleaning agents



28-Sep-31  Group B exposures: Gemerz! chemicals
all expesed jobs listed
Standardized Criginal job title given by schject
jot title
[ code] [Job nes] {Job title] {IL]
195 soudeur soudear 511132001
338 soudesr soudenr 510212001
357 scadeur souders 510212001
138 souciresr brass soutirezr 111081001
199 spinner metal tourneur de metal "spitneur® 506082001
400 superv textl superviseqr 309212008
401 tectnic agent technique 314192000
02 technic avisewr technioue Bi-energie 512191001
402 technic elect technicien en electro-ceranique 107071001
404 technic equip technicien 36241001
405 technic_eqip technicien 306241001
408 technic eqip techricien 106241001
407 technic eqip tectnicien 06241001
468 technic gen.civ technicien de laboratoire 507271001
403 tech labo aide Jaboratoire 106012000
310 technic lentl technicien 114151860
411 technic pharm technicieme en laboratoire 513101060
412 technic photo technicien 507281001
413 technic photo technicien 307281001
414 technic photo technicien 507281001
415 technic photo technicienne en impression 507281900
416 technic photo technicienne en imoressicn 507281000
417 tisseor textl tisseur 314261001
48 valet valet 3g%021001
415 vendeuse textl vendease 504221000
420 vendeuse text! vendeuse 507221000
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Bx-nape

03,002,090,
Finorides,03,592,00, phosg
Fluprides, 03,502,00, pkosg
02 froz feryentacion

03,00,cleaning agent
03,00, cleaning agents

additives
additives
additives
additives

see Job sheet 417 - 416
see Job sheet {12 - 416
see Job sheet 412 - {16
see Job sheet 412 - ¢16
see Job sheet 412 - £16

detergents
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33-5ep-93 Group C exposures: Crgenic dusts Bage
all expesed jobs iisted

Standardized Original jot title given by schject
job title
[£_code] {Job pev] [Jb title] [ID]  FL0C WOOD COSO FEED 0ECS 0D6S
1 Q2 O & O Ox-name
1 aide-vaccmnier aide-vagoenier s¢7082001
2 ajust wecan ajusteur secaniqe 07171001
1 archecioge archeologie 112062001 pil n  soil dust
4 ass/rech INRS assistante de recherche 311112000
5 assesbl fattr assesblewr 309192001
& assetb] bress assesh]ense 108152600 21 matwral Mairs, fibres
7 assesbl elect 5140316C0
8 assesbl lumet assemdlear 114081000
9 assesbl metal 104181001
10 assembl serr 510212000
11 assestl skido assesblewr 313041001
12 bardeau asphalte 104181001 2l paper, tertile dust
13 bartender bartender 511152000 A
14 cables teleph 504261000
15 cariste alimt cariste 513227001 11 dust/spore(fresh & decay.food}
16 cariste brass perateur chariot elevateur 313081001 12 cust from hops, yeast, malt
17 chauffeur 304211001
18 chauffeur canionneur livrewr 515221001 21 plant dust
19 chauffeur chauf feur 304211001
20 chauffeur chauffear 506082001
21 chauffeur chauffeur 107202001
2 chauffesr chauffeor 506071001
2} chauffeur chauffeur 304211001
2 chauffeqr chauffear 513227001
25 chauffear chauffeur 508192051
2% chanffeur chaufferr (stationmesent} 506131001
271 chauffear chauffeur d'autobes 506071001
23 chauffeur chauffeur d’autotus 507191001
29 chauffeur chauffeur d'autobes 504252001
30 chauffeor chauffenr de casion 112091001
1 cheuffeur chauffeur de camion 507041001
31 chauffeur chauffeur de cazion 507041001 2 plant dust
32 chauffeur chauffeur de camion 514031001 21 dust/spore{fresh & decay.food)
33 chauffeur chauffeur de caaion 514031001
34 chaufferr chauffeur de canion 514031001 21 textile dust
35 chauffeur chauffeqr de canion 514031001
36 chaufferr chauffeqr de camicm 310011001 21 textile dust
17 chauffeer chauffeur de camion et mecanmicien 112091001 2L plaat dust
38 chauffeur chauffear de taxi 2101001
33 chauffeur chauffear journalier 104181001
40 chauffeur - chauffeure 507041000
41 chauffewr liveenr 306122001
42 chauffeur livrear 504261001
41 chauffewr Livrear 504252001
44 chauffeur livrewr 504261001
§5 cheuffew livrewr s131e1001
{6 chauffeur livreor 513101001
41 chauffeur Livresr 513101001

{8 chauffeur livresr 504261001
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49 chauffenr transport camicmmeur 3c6071001
50 cirentevse cirenteuse 5131216C0 11 11 22 leather dust
51 cimentense echantillonneuse 313182000
52 coiffeuse aide 311102000 21 hair skin,dandruff
53 ceiffeuse ajde-coiffeuse 313091000 21 Dhair,skin, dandruff
54 coiffeuse assistante cciffense 313032000 4 hair,skin,dandruff
55 coiffeuse assistante-coiffeuse 504252000 2 hajr,skin,dacdruff
5% coiffense assistapte-ceiffecse 504252000 A bair,skin,dandruff
57 coiffense coiffeuse 107212000 21 hair,skin,dandraff
58 coiffease coiffeuse 107212000 21 hair,skin,candruff
59 coiffeuse coiffeuse 107212000 2 Mair,skin dandruff
63 coiffease coiffeuse 107212000 21 skin cells, biologic saterial
61 coiffense coiffeuse 504252000 21 skin cells, biclogic material
62 coiffense coiffese 107212000 2 skin cells, biologic saterial
6] coiffeuse coiffegse 508202000 21 skin cells, biologic material
8¢ coiffeuse coiffeqse 313212000 21  skin cells, biologic material
€5 coiffeuse coiffeuse 313212000 21  skin cells, biologic material
66 coiffeuse coiffeuse 313212000 21 skin cells, biologic material
€7 coiffeuse coiffeuse 313212000 21  skin cells, bialogic material
68 cormis rag coeeis 106072060 A A hair,fur,dust nites,skin
€9 concierge concierge 109232001 21 household/teilding dust
70 concierge concierge 109232000 21 beusehold/duilding dust
71 coccierge entreteneur de batiment 314121001 21 bousehold/bailding dust
72 contre et contre-mitre 514101001
73 coerdenn cocrdearatrice 511091600 2 crqanic dusts, aicrocrganisas
74 coupeur arc coupewr a l'arc 14251001
73 coupenr_cuir couper 509121001 11 u 2 leatber dust
76 couturier couturier 115172000 21 cotton, jute, wool, linen dust
71 conturiere couturiere 509192000 A cottes, ute, wool, linen dust
78 couturiere couturiere 510182000 21 cotton, Jute, wol, linen dust
79 couturiere coturiere 110132001 21 cotten, jute, wocl, linen dust
8¢ couturiere costuriere 109211000 A ootton, Jute, wol, linen dust
80 couturiere couturiere 109211000 21 cottor, Jute, wool, linen dust
81 couturiere coutariere 105111000 Z1  cotton, jute, wool, linen dust
82 coutariere couturiere 109111000 21 cotton, jute, wool, linen dust
8 cocturiere couturiere 514011000 A cotton, jute, wool, iimen dust
84 couturiere couturiere 314291000 4 ootton, Jute, wool, linen dust
85 cocturiere cogturiere 508021000 2 cotton, jute, wool, linen dust
86 cogtariere couturiere 314291000 2 cotton, jltz, wool, linen dust
&1 couturiere couturiere 115162000 A cotton, Jute, wool, limes dust
88 coutariere couturiere 509192000 21 cotton, jute, wool, linen dust
85 cogturiere - couturiere 509121000 21 cottos, jute, wocl, linen dost
90 conturiere couturiere 510111000 a  cotton, jute, wool, linen dust
91 conturiere cegturiere 509172000 21  cotton, Jute, wool, linen dust
92 conturiere cperatrice de sachine a condre 508161000 21 cotton, jute, wool, liren dust
93 contariere operatrice de zachine a coudre 508161000 4 cotton, jute, wool, linen dust
94 couturiere operatrice de machine a cowdre 313091000 2 cotton, Jute, wool, linen dust
95 costuriere cperatrice de machine a coudre 114052000 4 cotton, jute, wool, iinen dust
$¢ ccuturiere cperatrice de machine a cosdre 508102000 2 cotton, jute, wool, linen dust
97 crustaces 104031000 2 aerosol frew crustaceans
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97 czustaces 104031001 21 aerosol from crustaceans

% cuisinier 311102000 21 a A dust/spore{fresh & decay.food)
99 cuisinier 112062000 21 i 21 dust/spere(fresh & decay.food)
100 cuisinier 104121000 21 a 2 dust/spore{fresh & decay.food)
181 cuisinier aide feminin 306092000 21 bl A dust/spore(fresh & decay.food)
102 cuisinier cuisinier 509192001 21 b 21  dost/spore(fresh & decay.food)
103 cuisinier cuisinier 509172001 21 1 U cust/spere{fresh & decay.food)
104 cuisinier cuisinier 509192001 21 b} 21 dust/spore(fresh & decay.food)
105 cuisinier cuisinier 514101660 21 2 21 dust/spore(fresh & decay.food)
106 cuisinier cuisinier 110122000 A A A dust/spore(fresh & decay.food)
107 cuisinier cuisiafer 11621206¢ 21 a 21 dust/spore{fresh & decay.food)
108 cuisinier cuisinier 110112000 2 A 2 dast/spore(fresh § decay.food)
169 cuisinier cuisinier 514101000 21 a 21 dust/spore(fresh & decay.food)
110 cuisinier cuisinier 510212001 2 A 2l dust/spore(fresh & decay.food)
111 cuisinier cuisinier 110232800 21 aA 21 dust/spore(fresh § decay.food)
112 cuisinjer cuisinier 110132001 24 a 21 dust/spore(Eresh & decay.food)
113 cuisinier cuisinier 509172001 21 i 21  dust/spore(fresh & decay.food)
114 cuisinier cuisinier 14071001 2 A 2 dust/spore(fresh & decay.food)
15 cuisinier cuisinier 51401100¢ 21 a 21 dust/spore(fresh & decay.food}
116 cuisinier cuisinier / plongear 509192001 21 a 21 dust/spore{fresh & decay.food}
117 cuisizier caisiniere 314071000 21 a 21 dust/spare(fresh & decay. food)
115 cuisinier cuisiniere 514031000 21 a 21 dust/spore(fresh & decay.food)
119 cuisiniere aide cuisiniere 112062008 21 il 21 dust/spore(fresh § ecay.food)
120 cuisiniere ide-alisentaire 313091000 21 A A dust/spore(fresh & decay.food)
121 cuisiriere aide-cuisinier 11102001 21 a 21  dust/spore(fresh & decay.food)
122 cuisiniere serveuse 2ide-cuisiniere 314221000 21 bi} 2 dust/spore(fresh & decay.food)
123 deboss/peintre 107212601

124 deboss/peintre gerant 313061001
125 dentiste assistante dentaire 51221100¢ 21 dust from dental enase]

126 direct impr directrice de finition 306091000 21 paper dust,leather,fabric

127 ebeniste ebeniste 306232001 a2

128 electricien apprentis electricien 106152001

129 electricien electricien 115172001

130 electricien electricien 108061001

11 electricien electro pecanicien 513101001

132 electroplast electroplast 308172001 .

133 esballewr esbalten: 310055000 21 i1  dust fros food material

134 esballeur espaquetteuse de egq rolls 313152000 21 2 dust from food material
135 enseiqnant enseignant 314121001 u

136 entre-zenag entretien nesager 115101001 2 household/bailding dost

137 entre-senag entretien wenager 112071080 21 household/building dust

118 entre-penag entretien nenager quart de travail 513202000 4 household/boilding dust
139 entre-senag prepose 3 1entretien 312281001 21 howsehald/beilding dest

U0 entre-penag prepose a 1’eatretien nemager 115101001 A household/boilding dust

141 entre-senag prepose a 1entretien menager 313091001 2 howsehaold/building dest

142 entre-semag prepose a ['entretien nemager 514172001 A bousehold/building dust
143 entre-menag trieuse et entretien menager 314121000 21 bowseiold/building dust

144 entre zemag eatretien nemager 511192000 A household/bailding dust
145 entre_menag entretien menager 110132001 21 household/building dust
146 entre menag entretien penager 109121001 21  hossehold/building dust
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157 entre egtretien wenager 109121000 21 householé/buildirg dust
148 estre menag entretien semager 513101006 21 household/beilding cust
149 eatre_menag entretien menager 313231000 21 householé/building Cust
15¢ entre menag entretien menager 508102600 1 household/building cust
151 entre menag ouwvrier d‘entretien general 314071001 i1 household/bailding dust
152 entrepr_const 109211001 il 11  bousehold/bailding dust
153 entmp' censt 113062601 a 22 household/bailding dust
13 ltrepr coast 511152001 i i1 household/beilding dust
155 entrepr_const 513111001 a 1 household/building dust
156 estheticiense 304211000 21 hair, skiz, dandruff
157 stnet_luenne estheticienne 511132000 21 hair, skin, dandruff
158 estheticienre estheticienne 511132000 A Mhair, skin, dandroff
155 estbeticienne estheticienne 511132000 21 hair, skin, dandruff
160 estheticienne estheticienne 511132000 2l hair, skin, dandruff
161 estheticienne estheticienne 511132000 21 hair, skin, dandruff
162 estheticienne progrietaire estheticienne 511132¢00 2l hair, skin, dandruff
163 etiguettense etiquettese 310222000 21 cottom, jute, wool, linen dust
164 qraveuwr 309232001
165 Ixpriremr 313041060 21 paper,leather, fabric dust
166 imoriseur apprenti-pressier 312042001 21 paper dust
167 imprisex inprizenr 511152001 21 paper ¢ust
162 isgriserr imrisenr 109151060 21 cotton dust
169 irpriremr reliemr 105202001 21  paper,leather, fabric dust
17¢ infirmiere 112022001 A biologic lat.,ucmo:qamsls
171 infirmiere aide-infirmiere 397071000 21 Dbiologic mt.,microorganises..
177 infirmiere infirniere 312082000 21 Dbiologic mat. microorganisys..
173 infirsiere infirmiere 107011900 A biologic mat. microorganisas..
174 infirsiere infirsiere 312082000 21 Dbiologic mat. microorganises..
175 irfirmiere infirsiere 312082000 4 biologic mt. microorgnises..
176 infirmiere infiruiere 112082000 21 biclegic mat. nicroorganises. .
177 infirmiere infirsiere 107192000 2 biologic mat. microorganises. .
178 infirmiere infiryiere 512112000 2 Dbiologic mat. microorgnises..
179 infirmiere infirsiere 114021000 A biolegic mt. RicToorRnises. .
180 infirmiere infirmiere 3140210¢0 21  biologic mat. microorganises..
151 infirmiere infirniere 12151000 A biclogic mat.,microerqnises..
182 infirmiere infirmiere 312151000 21 Dbiologic mat. nicroorganisas..
181 infirwiere infirmiere 112151000 U Dbiologic mat.,microorganises. .
184 infirmiere infirniere 112102000 2 biologic mat.,nicroorqanises..
185 infirmiere infirsiere amxiliaire 307041000 A bhiologic mat. ,nicroorganises. .
188 infirmiere infirmiere amxiliaire 307041000 a bmlogxc mat. icrocrganisss. .
187 infirmiere infirsiere amiliaire 307041000 A biclogic mt. microorpnises..
188 infirmiere - infirniere amxiliaire 114081000 21 biologic mat. microcr@anisss. .
189 infirmiere infirmiere amxiliaire 107022609 2 bhiologic nt..ncmorqamsls
19¢ infirmiere infiraiere agxiliaire 309222000 2 biologic mt. icroorganises. .
191 infirmiere infirsiere amxiliaire 505071000 21 biologic mat. microorganisss..
192 infirmiere infirmiere auxiliaire 505071006 21 Dbiologic mat. icroorganises..
193 infirmiere infiruiere awxilliare 107041000 A biologic mat. ,microorgenises..
194 infirmiere infirsiers en medecize et chirurgie 312151000 21 biclogic mat.,microorganises..
195 infirmiere infirniere en milieu scolajre 312151000 21 biologic mat. microorganisas..
196 infirmiere infirmiere etodiante 512112000 21 biologic mat. microorganises..



w

30-Sep-53 Crocp C erposures: Organic dusts Page
all expesed jobs listed

Standardized Criginal job title givea by subject

job title
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197 irgenieur ingenieur 507151001
198 inspect alist cadre inspecteur des viandes 504211001 U biologic mterial:spores, fungi
199 inspect meta] irspecteur contre-saitre 51410101
200 inspect metal inspecteur controle de qualite 509152001
200 inspect plastfret  inspecteur controle de qualite 514101001 11  orgenic fillers
202 instrect arts instructeur de metiers 114151060 A
03 journl_zero 510212001
204 journl agric cueillear S14261000 A Dbiologic material,polles, jute
205 yourni_agric travailleur agricole 112062001 bil 21 biclogic sateriai,pollen, Jute
206 journi_alimt jourzalier 104931001 2 dast/spore(fresh & decay.food)
05 journl aliaz Journaliee 104031000 21 dust/spore(fresh & decay.food}
27 Journl_alist journalier 14122001 21 2
203 Journ! alizt Journaliere 504211000 2L pif 21 dust froa food material
€9 journl alimt Journa}iere 313051000 22 ri A aercsol free crostaceans
210 journ] alist ouvrage general 113101000 2L u 21 aerosols froe crustaceans
Al jewnl alizt cavrier 507221001 21 a &4 aercsols froz crustaceans
12 journ! auton Journalier 313041001
213 journ) brass jeurnalier conducteqr de charict el 113062001 21 21 dost froe heps, yeast, mlt
24 journ! huznd 113101000 21 cotton,linen,wo! biologic zaz
A5 jexrnl buand journaliere 106152000 21  cotton,linen,wol,biclogic mt
216 journ! buznd ouvrier 507221001 21 cotton,linen,von] biologic mat
217 ournl cartn jeurnalier 114052601 2 paper dust
U8 journl_chaus 514031000 I 22 leather,cellulose,tertile dust
19 jeurnl chaus 109211001 11 22 leather,cellulose,textile dust
20 journl chaus journaliere 114052000 11 22 leather,cellulose tertile dust
2l ourn] comst 305012601 a 11 bousehold/buildiag dust
22 urnl const journalier - 10607100 4 11 household/tuilding dust
21 joarnl const journalier 511091001 A 11  dust from plant saterial
24 yurn! const ouvrier 110112000 U 11 household/building duist
25 joarnl_corst ouvrier specialise en excavation 313041001
26 jyurnl disq prepose 505061001
27 joarnl dis Frepose 505061001
28 ool excre 115162001 1I comstarch
29 journl_entre journalier 307192001 1 A orgnic dest,nicroorRnisa
20 journ! entrp 10923200
21 journ! fourn journalier 113062001 1 2 organic dest,aicroorganisa
22 journl metal 307121000
M jeernl_mtal S1172001
U} mtal ¥ ier 114122001
a5 m]wml:ltal mmmlim 314071000
236 journl_metal 22n0€UVTe 505061001
27 journl met] - journalier so8192000 2
28 jurnl sebl auvrier geseral lsiol00 2 L ) )
239 journl petto 11207001 2 biologic material,matural fibr
240 journl_netto 506131000 22 biologic material, matural fibr
U1 Journl papir 510212001 21 paper dust
22 Journl phern 514031000 11
A3 journl pha;y joursalier 30721000 11
244 journl placg ouvrier 01

45 joun! plast SHI72001
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U6 journ! journalier 314071001
247 jewnl tabac jourmalier 313041001 12 tobacoo, paper dust
45 journi tertl 514031002 2 cotton,wool, flax,sisal, jute
49 journl textl 511261800 2 cotton,wool, flax, jute sisel
50 journl textl 114181001 2 cotton,wool, flax, jute
51 journl text! general 508232000 22 cotten, jute, wcl, limen dust
552 journ!_tertl ouvrier 303212000 12 cottom, jute, wool, linen dust
253 jeurn]_textl cuvrier a toct faire 513631000 2 ootten, Jote, wocl, lnen dst
254 Journ! textl separateur 103131000 22 cotton, Jute, wool, linem dust
255 journl textl travaillense generale 514211066 72 cottom, jute, wol, linem dust
256 Journl tr.pub journalier 113091001 22 outdoor dust,biologic material
%7 journl tr.puh josrzalier 314251001 2 outdoor dust,biologic saterial
258 ol tr.pub Jurnalier $07041001 2 outdoor st biologic material
259 journl tr.pub jourralier 511132001 2 outdoor dust,biologic material
260 journ! verre avrier travail 2 la chaine 314261001
%1 Jourzlvitrx jourralier 114052001
262 nachiniste machiniste 314291001
261 machiniste mchiniste 114291001
264 cachiniste machiniste 310132001
25 rachiniste rachiniste 314291001 22 A qrain dust, mites, speres
266 nmecan_zeron secanicien 108061001
267 wecan aspir secanicien 512191001
268 mecan auo 116202001
23 mecan antom mecanicien 512151001
2710 zecan a:toy necanicien antoackile 504252001
211 mecan autom mecanicien d’agto 108961203
272 necan bicy 312281001
21 wecan char-elev 304102001
274 mecan chanf aecanicien 106011001 2 household/bailding dust
275 mecan equip £08192001
275 mecan equip necanicies chariot elevateyr 304102001
277 mecan_equip mecaricien d'entretien 506131001 . . .
278 mecan equip regarateur appareils Gestetner 510192001 2 ormnic dist,ricroorgnisa
279 wecan fixes 07041001 n A orynic dest,nicroorgnise
280 mecan fives Recanicien 314251001 1 A ormnic dust,aicroorganisa
281 wecan petal secanicien 104102001
282 pecan plags secanicien plagueur 308172001 .
28 medecin 112022001 2 biologic mt.,microorgnisss. .
284 medecin edecin 112022000 2 biclogic mt. sicroorganisss..
285 wedecin sedecin 112022001 2 biologic mt. microorganisss..
286 medecin edecia 112022000 22 biologic mat. microorganises. .
287 wedecin wedecin 112022009 2 biclogic wat. aicroorganises..
283 nedecin Redecin 112022000 2 biologic mat. xicroorganisas..
283 wedecin wedecin 315261000 2 bialogic st. microorganises..
290 nedecin Redecin 315261000 u  biolegic mt. microorganisas..
21 medecin medecin 315061000 2 biclogic mat. Bicroorganises..
232 nedecin pedecin : 112022000 2 biologic mt. microoryanises. .
293 wedecin sedecin 315261001 2 biologic wat., sicroorganises. .
23t zedecin pedecin 112022001 2 biologic mat. aicroorganisas..
295 wedecin medecin 112022001 2 biologic mt. microorganises..
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236 nedecin »edecin 315251001 22 hiologic xat. microorgamisas..
297 medecin sedecin 112022001 22 biologic mt. microorynisas..
28 zedecin nedecin 112022001 22 biologic xat.,aicroorgenisss..
299 sedecin pedecin 112022001 2 biologic sat. aicroorganisss. .
300 medecin zedecin 115261001 22 biologic mat.,nicroorganisss..
01 wedecin medecin 112022001 22 biologic wat. microorganisas..
302 nedecin sedecin a tesps pertiel 115261000 22 biologic xat. aicroorgenises..
302 pedecin wedecin gereraliste 115261060 2 bislogic mat. ,microorganises..
30 medecin pediatre 315061000 22 biologic mat. sicroorganisss..
305 medecin pediatre 315061091 2 biologic mat. ,microocganises..
306 3edecin pediatre 315061000 22 biologic zat. zicroorganisas..
307 medecin pediatre 15061001 22 biologic mat. mi isms..
303 medecin resident 315061001 22 hiologic mat. ai SRS, ,
298 medecin resident 315061001 2 biologic sat.,ai isEs..
309 xzedecin resident 15061001 22 bialogic mat. i iszs,.
319 medecin tesident 315061001 22 biologic mat. microorganises..
311 pemisier cosst 2ide-semuisier 511091031 b))
312 mermisier constr  semisier Jn00L 2
113 zenuisier meubl 508192001 p]
314 remisier meuhl fabricant de cadre 103231002 73
315 nepisier meuh! sableur et confectisn 169121001 p7)
316 menuisier_verre 114052001 u
17 moulear S13111001
318 »soulesr pouletr 313041001
N9 operat alimt operatear de sachine 514011900
320 operat alizt operateur de sachine 110961000 q At froe muts and raisies
321 cperat brass cperateur 507221001 11 11 dust fron hops, yeast, malt
122 operet chisg operatesr et ajustesr de ligne 313091001 22 eazymes
32} operat cair cperatenr 185041000 11 1 22 stiffemers,cork,felt, hezp
120 operat_cuir operatear 513111001 11 22 leather dust,cellulose,textile
125 cperat_fondr cperaterr 313041001 leather cellulcse, textile dost
126 operat_fourr operateur 508202000 11 11 22 leather dust,cork,felt, heap
127 operat_imgrin operatrice de cawera electronigme 106091000
128 operet mch operatrice de machine 311102000 4 nmatural fibre dust
329 operat_metal operateur 513111001
330 operat _metal operatear 507111001
131 operat meubles operatrice de sachine 508192000 a
332 operat_mudles operatrice de sachine 508192000 A
313 operat plast operatear de machine 303152001 11 orgnic fillers
334 L pospe operateur de pompes 507041001 R
135 operat soul operatrice de sachine 313172000 22 leather dust,cellulose,textile
336 coperat_tabac cperatrice 113151000 2 ‘tobacro, pager dust
137 operat_tert filease 113132000 28 cotton, jute, wool, linen dust
338 operat text] cperatenr 309041000 A cotton, Jute, wol, linen dust
139 operat tertl operateur 508202000 A cottom, Jute, wool, limen dust
340 cperat text] operater 309041000 21 cotton, jute, wool, linen dust
341 operat textl operateur 313091001 A cotton, Jute, wol, linem dust
2 operat textl cperateur 310051000 2 cotton, Jute, wol, lioem dust
341 operat tert] operateur 303041000 2 cotton, Jute, wool, linen dust
M4 cperat text] operateur de sachine 509152000 2 cotton, jute, wool, limem dust
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35 operat tert! operatesr de machine 103192000 21 cottom, jute, woo!, linen dust
346 cperat_text! cperatexr de machine 508092001 21 cotton, jute, wool, linen dust
347 operzt terz! operatecr de rachine 110232000 21 cottom, Jate, wool, linen dust
348 cperat text] operatenr de machine 510111060 21 cctten, jute, wool, limem dist
U9 operet tert! operateur de machine 510111000 2! cottom, jute, wool, lines dust
350 cperat_text] operatear de mchine 110071001 21 cotton, Jute, wool, limen dust
351 operat tert] operzte:r de Rachine 510111001 21 cottom, jute, wool, linen dust
352 operat tert! operater de machine 505121000 2 cotten, jﬂ!, woel, 1inen dost
152 operat text] operatrice 514241000 2 cotton, Jute, vool, linen dist
354 cperat_tegt] operatrice 514241000 2 cotten, jute, wool, linem dust
333 operat _textl operatrice 108021000 21 cattom, Jute, wool, linem dust
356 cperat textl operatrice 108021000 2 cotton, jute, wool, linen dust
137 operet tertl operatrice de pachine 103061000 2 catton, Jute, wool, linen dust
358 cperat textl cperatrice de gachines 306122000 4 cotton, jute, wool, linen dust
359 operat tert! tissensse 314291000 2l cattom, jute, wool, linen dust
360 patissier patissier 569121003 21 21  spice,ingredient{nts.. Jdust
8] petissier patissier 509121001 21 2 spice,ingredient(mts..}dist
362 patissier patissiere 313032000 21 21 spice,ingredient(mats. . Jdust
163 peintre artiste peintre 511511000
164 peintre peintre 509172001 pa
365 peintre peintre 114222001
366 peintre peintre 504221001 bi
167 plieuse buand plieuse de veteent 313182000 22 tertile dust biologic saterial
368 plowbier plosbier 114122001 u
163 piomgerr operateur de lave-vaisselle 313041001 11
370 polycopiste polycopiste 313081001 A orgenic dust,dicroorganisa
371 prepose autoz ' 510212001
372 prepose autos prepose aux pieces et comptoir 513100001
173 prepose statn prepose au stationnesent 515221001
774 prepose_text! preposee aux Cowmandes 513022000 21 cottom, jute, weel, lisen dust
175 presseur_text! 511261001 2l cottom, jute, wool, Iimes dust
376 presseur_textl presseur 105211001 21 cottom, jute, wool, linen dost
377 presseur_textl presseur 109211001 21 cottom, Jute, wool, limen dust
318 pressemr textl presseur 165131001 21 cottom, jute, wool, limen cust
379 presseur_textl pressecr 103131001 21 cotton, Jute, wool, linen dust
30 pressemr textl presseur 109131001 4 cotton, jute, wool, lisen dust
81 presseur textl presseur 109131001 21 cotton, Jte, wool, linen dust
182 presseur_textl presseur 511261001 21 coottom, jute, wool, lines dust
383 presseur textl pressesr 511261001 2l cotton, jute, wool, linen dust
384 presseur textl presseur 511261001 2l cottom, jute, wool, limen dost
185 presseur_textl pressegse 508161000 2 cotton, Jute, wool, linen dust
186 secretaire - secretaire de direction 511152000 2 orgnic dest,microorgenisa
187 secretaire secretaire et temeur de livre 509051000 22 ormnic dust,microorqanisx
388  soudeur 510212001
389 soudeur 510212001
199 soudeur aide-soadesr 114052001
391 soudeur assexblage d'equipesent forestier 511132001
392 soudeur soudear S11132001
391 soudeur saudeur 511112001

194 soudear soadeor 306971001



30-Sep-93 Group C expostres: Crganic dusts Page 3
all exposed jobs listed

Standardized Original job title givem by subject

job titie
[ code] ([Jcb rew) [Job title] (I} FLOU WOOD C0SO FEZD 0POS 0CUS
€ 2 aQ ¢ o Ox-nme
335 sgder saudeur 511132901
19 soudeur soadegr 510212601
337 soudeur soudenr 510212001
198 scutiremr brass  soutiremr 13081001 12 11 dnst frow heps, yeast, barley
153 spinner metal tocrneur de metal “spinneur® 506082001
400 superv Eextl superviseur 309212000 12 textile dust
401 technic agent technigue N0 2 A orgnic dest (nisc)
402 technic avisewr technicue Bi-energie 512191001 un 21 cranic dust (misc)
403 technic elect technicien en electro-ceramique 1070m001
404 technic_equip technicien 306241001
495 technic equip technicien 306241001
405 technic equip technicien Joe241001
407 technic_equip technicien 306241001
408 technic gen.civ technicien de laboratoire 507271001 1 11 soil dust
403 tech laho aide laboratoire 106032000 11
41C techmic lentl technicien 114151000
411 technic_phara technicierne en laboratoire 513101000 11
412 technic photo technicien 507281001
413 technic photo technicien 507281001
414 technic photo technicien 507281001
415 technic photo technicienne en impression 507281000
416 technic_photo technicierne en impressicn 507281000
417 tisseur text! tissesr 314261001 22 cotton, jute, wool, linen dust
418 valet valet 305021001 21 textile dust, biologic material
419 vendeuse text! vendeuse 504221000 A textile dust

420 verdeuse_textl verdense 507221000 a  tetile dost




0] AS3Z FIER SILI CO¥C CEAR IDCS IDOS

23-Seg-31  Group D exposures: Inorganic dusts
all expesed jobs listed
Standardized oo title Criginal job title given by subject
[2.code] [Jcb_nev] {Job title]
Ll
1 aide-vagennier aide-vagonnier 507082001
2 2just wecan 2justeur mecarique 507171001
1 archeologue archeologie 112062601
4 ass/rech IS assistante ée recherche J11112000 11
5 assembl battr assesblenr 309192001 11
6 assesbl bross assentleuse 308152009
7 assesbl elect 5140310¢0
8 asserbl lunet assexblerr 114081000
9 3asseghl wetal 103181001
10 assesbl serr s1e212000
11 assesd] skido assesbleur 313041001
12 bardean asphalte 104181001 12
13 bartender bartender 511152009
4 cables teleph 504261600
15 cariste alist cariste 513227001
16 cariste brass cperateur charict elevateur 113081001
17 chauffeur 304211001 21
18 chauffear camionrenr livreur 515221001 21
19 chauffemr chaufferr 304211001 21
20 chauffeur chauffear 506082001 2L
21 chanffeur chauffeur 107202001 21
22 chauffeur chauffeur 506071001 21
23 chauffeur chauffeur 104211001 21
4 chaufferr chauffenr s1m00r 2
25 chauffexrr chauffeur 568152001 21
26 chauffeur chauffear {stationnesent} 506131001 21
21 chauffewr chauffear d’autobos 506071001 21
3 chauffeur chaaffeur d"autobes so791001 2
& chauffeur chacffeur d’autobes 504252001 21
10 chaufferr chauffeur de cazion 112031001 21
31 chauffemr chanffeur de caxicn 507041001 21
i chauffeur chazffeqr de casion 57041001 21
32 chauffewr chauffeur de canion 514031001 21
33 chauffeur chauffeur de caziom 514031001 21
¥ chauffeur chaufferr de camion 514031001 21
35 chauffesr chauffeqr de cazion 514001001 21
36 chauffemr chauffeqr de camica jloolieol 21
17 chauffeur chauffeur de caxion et mecanicien 112091001 21
38 chaufferr chanffeqr de tari 312101001 21
13 chavffear chanffecr joursalier 164181001 21
40 chauffeur chauffeare 507041000 21
41 chanffear livrerr 306122001 21
42 chaufferr livrer 564261001 21
43 chauffeur liver 504252001 21
44 chavfferr livrew 504261001 21
45 chaoffeur livrear s13101¢01 21
46 chaufferr Tivreur 513101001 21
47 chauffeur livrear s13eleol 21
18 chauffeur livrear 504261001 21
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2-3ep-91 Croup D exposures: [norganmic dusts
all emosed jebs isted

Standardized job title Criginal job title given by schject

(.code] [Job_new] (Jcb title) [ID]  ASBE 7IER SILI COSC CEAR IDIS [0S
BL Dz 03 D4 D5 Dx Dx-mme
49 chanfferr tracsport camionrewr weo7100t 2 11 A A 21 cytdoer dust
50 cisenteuse cipenteuse £13121000
51 cimenteuse echantillormense 313182008 n 1
52 coiffense aide 311102000
53 coiffeuse aide-coiffense 313691000
3¢ coiffeuse assistaste coiffeuse 113032000
55 coiffense assistante-coiffeuse 50425200¢
6 coiffeuse assistante-coiffeuse 504252000
57 coiffense coiffeunse 107212000
58 coiffeuse coiffense 107212000
59 ooiffeuse coiffense 167212000
60 coiffense coiffeuse 107212000
61 ooiffeuse coiffeuse 504252000
62 coiffease coiffeuce 107212000
€3 cciffeose coiffeuse 508202000
64 coiffease coiffease 313212000
€5 coiffeuse coiffense 113212000
66 coiffease coiffegse 113212000
€7 coiffense coiffease 13212000
68 commis_sg comais 106072000
€9 concierge corcierge 309232001 2
70 concierge carcierge 309232000 21
71 corcierge entretenewr de batiment 314121001 2
72 contre ret ccatre-mitre 514101001 11 xisc, inorganic dusts
73 coordonn coordormatrice sue9neee 11 21
74 coupear_arc cowpeur a 1'arc 314251001 n
75 coupewr_cuir couper 509121001
76 couturi couturier 115172000 A
77 couturiere couturiere 58919200¢ a
78 couturiere couturiere 510182000 A
79 ceuturiere couturiere 110132001 a
§3 coaturiere couturiere 109211090 A
8¢ couturiere couturiere 109211000 a
81 couturiere couturiere 109111000 A
82 couturiere couturiere 10812100¢ A
81 couturiere couturiece 514011900 2
84 couturiere couturiere 34291000 a
85 couturiere couturiere 508021009 bit
86 couturiere couturiere 314291000 a
87 couturiere coututiere 115162000 a
88 couturiere couturiere 509182000 a
89 couturiere couturiere 509121000 u
9¢ couturiere couturiere 510111000 i
91 conturiere couturiere 509172000 bil
92 couturiere operatrice de machine a coudre 508161000 a
93 cogturiere operatrice de machine 2 cowire 508161000 A
94 couteriere cperatrice de machine a condre 313091008 a
95 couturiere operatrice de machine 3 coudre s A
9 couturiere cperatrice de sachine a cowdre 508102000 il
97 crustaces 104031000



23-Sep-31 Group D exposures: Inorganic dusts
all exposed jobs listed

Standardized job title COrigima! job title gives by suhject

(IB]  ASEE STER SILI COSC CEAR IS IBCS

D P2 b3 b4 D5 Dx Dx-came

17220001 1 1

{2 code] ([Job nev] [Job title]

97 crustaces 104031001
98 cuisinier 311102000
99 cuisinier 112€6206¢
163 cuisinjer 104121000
16l cuisizier aide feminiz 36091000
102 cuisinier cuisinier £09132001
16} cuisinier cuisinier 509177001
104 cuisinier Quisinier 509192001
185 cuisinier cuisinier 514101¢¢0
106 cuisinier cuisinier 110112000
167 cuisinier cuisinier 110112000
108 cuisirier cuisinier 110112000
109 cuisinier cuisinier 514101000
110 cuisinier cuisinier 510212001
11 cuisicier cuisinier 110232000
112 cuisinier cuisinier 110132001
113 cuisinier cuisinier 509172001
114 cuisinier cuisinier 14071001
115 cuisinier cuisinier 514011008
16 cuisinier cuisinier / plongeur 509192001
117 cuisinier cuisiniere 314071000
118 cuisiniec cuisiniere 514031008
119 cuisiniere aide cuisiniere 112062000
120 cuisiniere aide-alimentaire 313091000
121 cuisiniere aide-cuisinier 311102008
12 cuisiniere serveuse aide-caisiniere 314221000
123 deboss/peintre

124 deboss/peintre gerant 313061001 11
135 dextiste assistante dentaire 512211000
126 direct impr directrice de finition 306091630
127 ebeniste eheniste 106232001
128 electricien apprentis electricien 106252001
129 electricien electricien 115172001
110 electricien electricien 108061001
131 electricien electro secanicien 513101001
132 electroplast electroplast 308172001
133 esballeur eabal legr 316851000
134 emballear eapanquettense de eqq rolls 313182000
135 enseiguant enseignant 314121001
136 entre-menag entretien penager 115101001
137 entre-menag entretien menager 112071800
138 entre-seneg entretien menager quart de travail & so 513202000
139 entre-menag prepose a ['entretien 312281001
140 entre-menag prepose 2 1'entretien aenager 115101001
141 entre-peng prepose a 1’entretien menager 3130816001
142 entre-men2j prepase a |’entretien nenager 514172001
143 entre-menag triewse et entretien menager 314120000
144 entre menzq entretien penager 511192000
145 entre_wenag entretien nenager 110832001
146 entre_menag entretien penager 109121001
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21 talc,calcim carborate,clays
21 talc,calcime carbomate,clays



29-Sep-33  Grocp D exposures: Inorgenic dusts
all erposed jobs listed

Standardized job citle Origima! jot civle givem by sthject

Page 4

(D] ASBE FIER SILI CONC CEAR IDOS IDOS
Bl b2 D3 D§ DS Dx Dx-pampe

(2_code] (Job_nev] [Jeb title]
147 entre merac entretien memager 108121608
148 estre menag entretien pemager s1316100¢
149 entre wemag entretien menager 313231¢¢0
150 entre werag entretien penager 508102000
151 entrs memag ouvrier d'entretien general 314071021
15; entrefr_const 109211001 11
i3} entrepr const 113062001 2
154 entrepr const 51152001 11
155 entrepr const 513111061 11
15¢ estheticienne Jeq21100¢
157 estheticienne estheticienne 511132000
158 estheticierre estheticienne 511132000
159 estheticiemme astheticienne 511132000
160 estheticienne estheticienne 511132000
161 estheticienre estheticienne 511122000
162 estheticieme proprietaire estheticienne 511132000
163 etiquetteuse etiquettense 110222000
164 graveur 3g923z002 11
165 inprimear o 313041000
166 1morimeuwr aporenti-pressier 312082001
167 inprisenr ingrimesr 511152001
168 imzinew imxiser 109151000
169 imgrimeur reliewr 105202001
17¢ infirmiere 112022001
171 infirmiere aide-infirmiere 307971000
172 isfireiere infirmiere 312082000
1713 infimmiere infirmiers 107011000
17% infirmiere infirmiere 112082000
175 infirmiere infiraiere 12052000
1% infirmiere infirmiere 312082000
177 infirmiere infirmiere 107132000
178 infirmiere infirmiere 5121126000
179 infirmiere infiraiete 314021000
18¢ infirmiere infirmiere 314021600
181 infirmiere infirmjere 12151000
187 infirmiere infirniere 312151000
18} infirmiere infirmiere 312151000
184 infirmiere infirwiere 12102000
185 infirmiere infirmiere auxiliaire 107041000
186 infirmiere infirsiere axiliaire 307041000
187 infirsiere infirsiere auxiliaire 307041000
188 infirmisre infirmiere auxiliaire 114081000
189 infirmiere infirmiere amxiliaire 107022000
19¢ infirmiere infiruiere amiliaire 109222000
191 infirsiere infirmiere amxiliaire 505071000
192 infirmiere infirmiere amxiliaire 505071000
193 infirmiere infiruiere awxilliare 307041000
194 infirmiere infirmiere en wedecine et chirwrgie 12151000
195 infirmiere infirmiere en ailiew scolaire 12151000
196 infirmiere infirniere etodiamte 512112000
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23-3ep-33 Group D exposures: Inorgenic dusts

(D]  AS3E 7ISR SILI COSC CEAR IDCS IDIS
DL 02 D L D5 Ox

all exposed jobs listed
Stenderiized job title Griginal job title given by subject
{E_code] [Job_new] [J¥eb title]
197 irgeniewr ingeniear 567151001
198 inspect alimt cadre inspecteur des viandes £04211001
199 izspect wtal inspecter= contre-maitre 514101081
200 inspect_metal inspectear controle de qualite $33152001 I
201 inspect plast/mec inspecteir controle de qualite 514101008
W i . arts instroctenr de petiers 134151000 12
203 journ! aero 510212001 I
204 journl_aqric cueilleur 514241000
23 )Yournl agric travaillesr agricole 112062001
206 Journl_alint journalier 104031001
06 journ! aliss journalier 104031009
207 journl alist Journzlier 114122001
208 Journ! alixs yurnaliere 504211000
209 journl alist journaliere 313051000
210 journl alis: ouvrage general 113101009
A1 joarrl alist onvrier 507221001
212yl autox yurnelier 313041001 11
213 journl_bress journzlier conducteur de chariat elevats 113062001
24 purnl board o 113101000
25 Joarnl_buard journaliere 106152000
216 joern! twand omvrier s47221001
217 Joarnl jourratier 114052001
218 journ! chaus 514031000
219 journl_chaus 109211001
220 journl chavs journaliere 114052000
a2t Journl_const i J05012001 11
222 journl const journalier 106071001 11
223 journ! censt journalier 511091001 11
24 journ} comst ouvrier 110112006 11
25 eurnl_ccnst ouvrier specialise ea excavation 13041001
2% Journ! disq prepose 505061001
21 journ] disqu prepose 505061001
228 journl_encre 115162001
229 journl_eatre jorrmlier w9001 12
29 journ! _entrp 363232001
231 journl_foun journalier 113062001 12
232 Yurn!_meta! 307121000
231 journl meta! ST4172001
24 3 metal } lier 114122001
25 ]mrn.m:!tal )amlmiere 314071000
236 Journ!_wetal samoervre 505061001
237 journl_mebl journalier 508192001
238 journ!_geubl anrier geperal 115101001
233 Journ! netto 112071001
40 journl_netto 5?‘1121330
A1 Joural papir 510212001
u pum.m_pap 514031000
13 journl phare journalier 307121000
244 journl placy ouvrier 314121001
25 jurn! plast S14172001
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Dx-name

wize, excavaticn dust

nisc, incrqaric dusts
risc. iporgenic dusts
isc. inorganic dusts
iporganic pigpents

aisc. inorgenic dists

construction dust
construction dust
construction dust
coastruction dust
copstructica dust
eisc. inorganic dusts
xisc. inorqanic dusts
construction dust
refractory brick dust
misc. inor@nic dusts
misc. imorgenic dusts

aisc. inorganic dists
nise. imorgnic dusts

1isc. inovganic dusts
misc. imrgenic dusts



23-Sep-91 Group D erposures: Inorgenic dusts
all expesed jobs listed

Standardized fob tisle

original job title given by subject

[2.code] [Job_nev} (Job title} (D]  ASBE FIER SILI COSC CEAR IDUS

BL b2 D3 B4 05 Ix

28 journ]_poape journalier 314071008 i

17 joural journalier 113041001

28 Jouni tertl S03100¢ 2

249 journl_textl 511261000 1

350 journl_tert! 114181001 yad

51 joaral_textl qeneral 6200 2

252 jural tertl ouvrier 169212000 pis

250 journl textl oavrier 2 tout faire spolee 4

3¢ yournd textl separatenr 109131000 pil

25 journl_text] travailleuse generale 514211000 b}

25 Journi tr.puh ournalier 113091001 11 i

257 journl tr.pub journalier 251001 11 1

58 Joun! tr.pu Jourmalier 507041001 11 1

259 journl_tr.puh journalier 511132001 11 u

260 journl verre ouvrier trevail a la chaine 114261001 U 2

61 jcm'nlvnt!x jowrnalier 114052001 2

262 machiniste aachiniste 314291001 12 pis

263 rachiniste eachiniste 314291001 12 a

264 =achiniste nachiniste 510192001 12 pil

265 rachiniste pachiniste 314291001 12 2

266 mecan 2erom ec2nicien 108061001 11 11 i

267 wecan aspir mecanicien 513101001

268 mecap auto 1me20200l 28 11 11 a

263 pecan autor pecanicien Sla1s1001 1 11 11 a

270 secep_auton zecanicien automobile sMmsp0t 2 11l pil

2711 recan autom recanicien d’aute 108061601 21 11 1 a

212 necan bicy 112281001 1

2713 recan char-elev 304102001 11 3

21 necan chauf recanicien 601101 2 2 11 pis

775 pecan equip 5081952001 1 1

276 necan epip tecanicien chariot elevateur 304102001 1 31

277 pecan_equip ectnicien ¢‘entretien 50610100111 1 A a

278 zeczn_equip reparateur appareils Gestetner 510192001 It 21 b1l

219 pecan_fixes 507041001 12 22 12 a

280 mecan fires xecanicien ds100L 12 2 12 2

281 recan metal recanicien 304202001 u

282 mecan plag ecanicien plagueur 308172001

283 medecin 112022001

284 zedecin aedecin 112022000

285 medecin nedecin 112022001

286 nedecin nedecin 112022000

287 medecin nedecin 112022000

288 2edecin zedecin 112022000

289 medecin nedecin 315261000

230 medecin edecin 315261000

291 wedecin wedecin 315061000

292 nedecin redecin 112022000

291 medecin pedecin 15261001

234 npedecin nedecin 112022001

295 medecin sedecin 1120200

Page ¢

035
Dx-zape

xisc. inorgenic dusts

glass dost

glass dost

thresives dust
abrasives dnst
dbrasives dust
abrasives dust
abrasives dust

abrasives dust
abrasives dust
ibrasives dust
abrasives dust
abrasives dust
abrasives éust
refractory brick dust
abrasives dust
dhrasives dust

qglass dust
refractory brick dust

refractory brick dust
abrasives dust



23-Sep-93 Croup D exposures: Inorgenic dusts

all exposed jobs listed

Standardized job title Origimal job title given by suhject

[ID] ASBE FIER STLI CONC CEAR IDOS IDUS
bx

b b2 D3 B4 DS

—— —— —— —— ——— ———

{2.code] [Job_pev] [Job title]

26 nedecin redecin 315261001

297 medecin sedecin 112022001

253 medecin aedecin 112022001

239 medecin medecin 112022001

300 2edecin sedecin 315261091

N1 medecin sedecin 112022001

102 medecin zedecin 2 teqps partiel 315261001

303 medecin medecin generaliste 315261009

3% sedecin pediatre 315061000

05 sedecin pediatre 315061001

3% 3edecin pediatre 315061000

307 medecia pediatre 115061001

308 medecin resident 315061001

108 wedecin resident 15061001

309 medecin resident 315061001

313 wedecin resident 315061001

311 memisier const aide-semisier 511091001 12 12
112 weruisier corstr memuisier JH1A001 12 1
313 menuisier meubl 508192001

314 nenuisier weuhi fabricant de cadre 103231001

315 memsisier meub! sableur et confection 10912100

316 aemisier verre 114052001

317 reujerr 513111001

318 mocleor aoulear 313041001

319 operat alint operateur de machine 514011000

320 operat alix operateur de xachine 110061000

321 operat_brass operateur 507221001

322 operat ching operatenr et ajustesr de ligne 313091001

323 operat cuir operateur 309041000

14 operat cuir operatear 513111001

325 operat foodr operatenr 313041001

3% operat fourr operateur 508202000

327 operat_isprin operatrice de camera electronique 106091000

128 operat mch operatrice de machine 311102000

128 operat_metal opefateur 513111001

310 operat_metal operateur 567111001

131 operat_mubles operatrice de nachine 508192000

132 operat_weubles operatrice de aachine 508192000

333 operat plast operatear de pachine 309192001 il
134 operat pompe operateur de pompes 507042001

335 operat_soul operatrice de machine 112172000

336 operat tabac operatrice 113191000

337 operat_tert filexse nnwe  a
118 operat_textl operateur 09M41000 21
339 operat_tertl operatear Solmm ill
40 t textl tear 109041

ul q:mt:mﬂ g:tmr 31309100 il
342 operat textl operatesr 310951000 a
343 operat tertl operatear 03041000 pad
4 operat textl operateur de mchire 509152000 2
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ahrasives cost
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risc. imorganic dusts



29-Sep-3  Group D exposures: Inargenic dusts Page 8
al] expesed jebs listed

Standardized joe title Origima! jot title givem by subject

(E code] {Jcb new] [Jcb title] [} ASEY FIER STLI CONC CEAR IDOS IDOS
Bl £2 03 B4 b5 Ox Dx-rape

345 operat_text! operatexr de zachine 109192000 u

6 operat_textl operateur de machine 508092001 A

347 operat text! operaterr de machine 113212000 i

148 operat textl operateur de machire 10111200 A

343 operat text! operateur de 32chine 510311000 2

359 operat_texzl operatenr de mechire ueorien: A

35! operat text! operatesr de aachine 510111001 b

152 operac_textl operatenr de sachine §09121000 b1

151 operzt tertl operatrice 514241000 pis

154 operat textl opetatrice 514241000 A

3155 operst_tex:! operatrice 108621000 pif

356 operat_textl operatrice 108021000 a

357 operat_tert! operetrice de zachine 108061000 pil

358 operat_textl operatrice de mchires 06122000 A

153 operat tert! tisseusse 314291000 u

360 patissier patissier £09121001

6! patissier petissier 505121001

162 patissier petissiere 113032000

161 peintre artiste peintre 511511000 .

364 peintre peintre 509172001 11 A 2 A 2 imorqanic pigrents, abrasives
365 peintre peintre 114122001 11 il 11  inorgenic pigrents, abrasives
165 peintre peintre 42001l A a 21  inorganic pigeents, abrasives
367 plieuse buand pliese de vetesent 313182000 11

368 plombier plosbier naa2nil 2 1

369 plongeur operateur de lave-vaisselle 313041001

370 polycopiste polycogiste 081001 211 A a

371 prepose autm 510212001 2t A oetdoor dust
172 prepose_autom prepose aux pieces et comptoir 513101001 11

173 prepose statn prepose av statiomnesent 515221001 2t a 21 outdoor dust
374 prepose_textl preposee amx comsandes 513022000 A

175 presseur tertl s1i261001 2

376 presseur_textl pressear 109211001 A

377 presseur_textl presser 109211061 i1

178 presseur_textl presseur 103131001 A

373 pressenr ! presseur 109131001 bl

380 presseur_textl pressear 109131001 A

33 presseur_textl presserr 109131001 bi}

382 presseur_textl pressear 511261001 A

18 ir_textd presseur 511261001 bil

384 presseur_textl presseer 11261001 a

385 presserr presseuse 508161000 bii

386 secretaire secretaire de direction S50 1 A

387 secretaire secretaire et tener de livre 509051000 11 21

388 soudeur sjouaor il U 1

389 soudeur 51012001 11 11 1!

390 soudeur Qide-sondeur . 14052001 11 11 11

191 soudeur assexblage d'equipeneat forestier SII32001 11 11 1L

392 soudear soudear Supaw1 2 2 A

383 soudeur soudear SIfmel 1 1

394 sovdear soudear JosG71002 11 11 11



B-Sep-3)

Grop D erpostres: Inorganic dusts

all expesed jebs 1isted

Standardized job tizle

Criginal job title given by sthject

{2 code] [Job_nev] [Job title] (1] ASBE FTER STLI

Bl B2

135 souderr soadecr 511132001 i1 1I

396 soudeur soudear S10212001 11 11

197 soudeur sozdenr slenel 2 2

33§ soutireur_brass soutireur 312081001 1

333 spinner wetal tournecr de zetal "spinnerr® 506082001

40 superv_fextl supervisewr 109212000 12

41 technic agent technique 4192000 11 A

402 technic aviseqr technique Bi-energie s12190001 1 2

405 technic elect tectnicien en electro-ceramique ig7071001 11

44 technic_equip technicien 06241001

405 technic equip technicjen 106241001

40 technic ecuip technicien 36241001

437 technic_equip technicien 06241001

408 techric gen.civ technicien de laboratoire 507271001

45 tecn labo aide laberatoire 106032000

410 technic lent] technicien 114151000 1

411 technic phare technicienne en laboratoire 513181000

412 technic_photo technicien 507281001

413 technic phato technicien 507281001

414 technic photo technicien 507281001

415 technic_phato technicierme en impression 507281000

416 technic_photo technicierne er imressicz 507281000

417 tisseur_textl tisseur 14261001 il

418 valet valet 309021001 2

419 vendeuse textl vendegse 504221000 A

47C verdeuse text] vendeuse 507221000

1

11

I

risc. incrganic dosts

wisc. inerganic dusts
eisc. inorganic dusts
nisc. irerganic dusts
xisc. inorganic dosts



19-Sep-93

Sroup E exposures: Metzls

all exposed jobs listed

(1] ALTX FLAT WICK CHRO COBA CADN IROW QMET (MET
B R B B B BB 7 K Dmxme

Standardized Origisa! job title given oy subject
job title
[Z_code] [Job rev] [Job title]
1 zide-vegomnier  aide-weqomnier 507082001
2 2just_mecan aJusteur necanique STITINL 12 12 12
1 archeologue archeolagie 112062001
4 assfrech INRS assistante de recherche 11112000
5 assembl battr asseghleur 309192081
6 assemdl tross assemd]ense 08152000
7 assembl elect 514031008
8 assemdl lwret assesbleur 114951000
9 assesbl_metal 104181¢01 11 un
16 assembl serr 510212000 11 un
11 assembl skido assesbleur 313041001 11 11 11
12 bardeau asphalte 104181001
13 tartender tartender 511152000
14 cables teleph 504261000
15 cariste alist cariste Likr)y )|
16 cariste brass cperateur charict elevateur 313081001
17 chauffeur 304211001
18 chauffeur canionneur livrewr 515221001
19 chauffear chauffeqr 304211001
20 ctauffenr chanffeusr 506082001
21 chauffeor chauffeur 307202001
? chauffear chauffeer 506071001
23 chauffear chaaffear 34211001
A chauffeer chauffeur 513227001
25 chauffeur chauffear 508192001
26 chauffenr chauffeur (statiomnesent) 506111001
27 chauffeur chauffeur d'autobus 506071001
28 chauffeur chauffexr d’autobus 507191001
2 chauffeur chauffeur d’autobus 504252001
30 chauffeyr chauffeur de cavion 112091001
1 chauffeur chauffeur de camion 507041001
1 chaufferr chanfferr de cazion 507041001
32 cheuffeqr chauffeur de camion 514031001
33 chauffeur chauffeur de canion 514031001
I chauffeur chauffeur de camion 514031901
15 chauffeur chanffecr de canion 514031001
16 chauffesr chauffeur de camion 310011001
37 chauffeor chauffecr de canion et pecanicien 112031001
38 chauffeur chauffeur de taxi 312101001
33 chaufferr chauffeqr joursalier 104181001
40 chauffear chauf feure 507041009
41 chauffeur livzeur 306122001
{2 chauffear livresr 504261001
4 chaufferr Lvrear 504252001
44 cheuffear livregr 504261001
45 chauffear livrear s13101001
46 chauffear livrewr 513101001
47 chauffeur livrer 513101001
43 chauffeor livreor 504261001

i
i

—— e Betn Ctte Enen —— - ——

varices setals frog alloys

varicus petals {res alleys
Pb,Sh,As,Sn

Fb,Sb,As,5n
various metals frea alloys

varicus setals from alloys
varices setals frow alleys



33-Sep-33 Group E exposures: Netals
a}1 exposed jcbs listed

Page 2

(IB] ALY PLAT NICX CHRO COBA CADY IRON QIT T

00 R B B 5 B P K

Standardized Crigina! job title given by schject
job title
[Z_code] {Job nev] [Jeb title]
43 chauffeqr transport camionneur 106971001
50 civenteuse cinenteuse 513121000
51 cimentegse echantilJonrease 313182000 1
52 coiffeuse aide 311102080
52 cojffegse aide-coiffeuse 112091000
5¢ coiffeuse assistante coiffense 313632660
25 coiffeyse assistante-coiffegse 504252000
56 coiffeuse assistante-coiffeuss 504252000
57 coiffesse coiffeuse 107212000
58 coiffease coiffeuse 107212008
£ coiffeuse coiffeuse 107212000
6¢ coiffeuse coiffeuse 107212000
61 coiffense coi ffease 504252000
€2 coiffense coiffeuse 107212000
63 coiffeuse coiffeuse 538202000
64 coiffeuse coiffeuse 313212000
65 coiffeuse coiffease 313212000
66 coiffeuse ooiffeuse 313212000
67 coiffeuse coiffease 312212000
€8 comis_mg comis 106072000
€9 corcierge corcierge 309232001
70 concierge concierge 309232000
71 cercierge entreteneur de batiment 14121001
72 contre pet contre-gaitre 514101001
73 cocrdomn coordommatrice 511091000
74 coupeyr arc coupeur a l'arc 314251001 22 2
75 coupeur_cuir coupeur 09121001
76 couturiec couturier 115172000
77 couturiere couturiere 509192000
78 couturiere coutariere 510182000
79 couturiere coutyriere 110132001
80 couturiere couturiere 189211000
80 cogturiere couturiere 109211000
81 couturiere couturiere 109111000
82 couturiere cogturiere 1091110¢0
83 couturiere couturiere 514011900
85 couturiere cogturiere 314291000
85 couturiere couturiere 508021000
86 couturiere couturiere 314291000
87 cogturiere cocturiere 115162000
88 coutariere coutariere 569192000
89 couturiere couturiere 509121000
9¢ couturiere couturiere 510111000
91 couturiere cogturiere S09172000
92 couturiere cperatrice de machine a condre 508161000
93 couturjere aperatrice de machine 2 condre = 508161900
94 coutwriere cperatrice de sachine a2 coudre 313691000
95 couturiere operatrice de sachine 2 coudre 114052000
56 couturiere operatrice de sachine a coudre 508102000
97 crustaces 104031000

——e PEOT GSTT GCeme —eme e et G-

1
11
11
1
n
133
1
1
1
11
1
u
1
1
u
n
1
u

2
u

Ex-nese

11 metals-tanned, plated leather
i1 11 Ba,Be,Pb,0,%d 2c X %0

2 Pb,od,Fe,In, M, 00
11 2 2 Phig,Mn,Yi,00,0n,Vd 0 .
n oo



30-Sep-93 Croup E expasures: Metals Page 1
all expesed jobs listed

Standardized Crigina! job title given by subject

job title
{2 code] [Jeb nev} [Jeb title] (Ip] ALIM BIAT NICK CHRO COEA CADY IRON (MET QIET
Bl R B K B B B B Nmxme
37 crustaces 104031001
98 uusnuer 311102080
39 cuisinier 112062000
10 ceisinier 102121000
101 cuisinier aide feminin 106091000
102 cuisinier cuisinier 509192001
101 cuisinier cuisinier 509172001
10¢ cuisinier cuisinier 509192001
105 cuisinier cuisinier 514101000
10¢ cuisinier cuisicier 110112000
107 cuisinier cuisinier 110112000
108 cmsmer ctusuuet 110112090
109 cuisinier msxmer 514101000
11 cmsme cuisinier 510212001
Ul cuisinier cuisinier 110232000
112 cuisinier cuisinier 110132002
112 cuisinier cuisinier 509172001
114 cuisinier cuisinier 114071801
115 cuisinier cuisinier 514011000
126 cuisinier cuisinier / plongeur 509192001
117 cuisinier cuisinjere 314071000
118 cuisinier cuisiniere 514031000
119 cuisiniere aide cuisiniete 112062000
120 cuisiniere aide-alimentaire 313081060
121 cuisinjere aide-cuisinier 11102001
122 cuisiniere serveuse aide-cuisiniere 314221000
123 deboss/peintre 107212001 12 a au 11 2 12 Pbbg M, 0,5
124 deboss/peintre  gerant 313061061 12 2o 1 22 17 PBb,3q¥,Ti,00,2,V8,%,5
185 dentiste assistante dentaire 512211000 2 mercury
126 direct ingr directrice de finition 306691000 unn 1,5
127 ebeniste ebeniste 306232001
128 electricien apprentis electricien 186152001 11 1 22 Pb,SnMg,0u
126 electricien electricien 115172001 11 11 2 S M,Cn
13¢ electricien electricien 1080612001 11 u 7 Pb,Sa,M,Ca
131 electricien electro secanicien 513101001 11 u ®,5n,M5,Cu
137 electroplast electroplast 308172001 A 2z 12 CuNi Ft,Ag,An
133 esballeur esballeur 310051000
134 esballew espaquetteuse de egq rolls 13182000
135 enseiguant enselgnant 4121008
136 entre-penag mt!enenlmqe 115101001
137 entre-seny entretien nenager 112071000
138 entre-menag -trenmumqerqartde travail 513202000
133 entre-menag prepose a 1'entretien 312281001

140 entre-penag . prepose 3 1'entretien menager 115102001
141 entre-senzg prepose 2 1'entretien menager 313091001
142 entre-senag prepose 3 1'entretien wenager 514172001

141 entre-senag trieuse et entretien menager 114121000
144 entre_menag entntgen wenager 5111520¢¢
145 entre menag entretien menager 130132001

146 entre menag entretien menager 109121681



30-Sep-33 Group E erpasures: Metals Page 4
all expesed jobs listad

Standardized  Criginal job title givea by ssbject

job title
[£_code] [Job rev] [Job title] {I]  AUD PLAT NICK CHRO COEA CADY JRON (MET QMET

f1 2 B B B B E Ik Ex-mame

147 entre | entretien menager 109121000

148 entre menag entretien menager 513101¢00

149 entre_wenag entretien memager 13231000

15 entre menag entretien menager 508162000

151 entre merag ouvrier d’entretien general 314071001

157 entreor const 109211601 L1 nu 11 21 22 Fb,InN,Co,

i5) entrepr coast 113062001 12 R 12 2 2 cutting torch,paints,ph

15¢ entrepr cozst 511152001 11 n un i1 11 B

155 entrepr const 513111001 11 1 1121 2 PBb,InkdCo,

156 estheticieme 304211000

157 estheticienne estheticienne 511132000

158 estheticienne estheticieme 511132000

159 estheticienne estheticienne 511132000

16C estheticiemme estheticienme SH1132000

161 estheticieme estheticienne 511132000

162 estheticienne progrietaire estheticienme 511132008

161 etiquetteuse etiquetteuse 310222000

164 graveur 309232001 n 1n 11 F,2,Mg,Be,0u,5

165 .zprm'.:r 313041000 uun 11 Cu,Pb,S

166 mmeur amtentl-ur!ssm' 312042001

167 imprivewr mnm 511152001

168 imprimeur mnmr 10919160¢ u u

169 irgrizenr relieor 105202001 1o 11 Cgfb,sh

170 infirmiere 132022001

171 infirwiere aide-infirmiere 107071000

17 infirmiere infirsiere 312082000

17 infirmiere infirsiere 107011000

174 infirmiere infirmiere 312082009

175 infirmiere infirmiere 312082000

176 infirmiere infirmiere 312082000

177 infirmiere infirmiere 107192000

178 irfirmiere infirmiere 512112000

179 infirmiere infiraiere 314021000

180 infirmiere infirmiere 314021000

181 infirmiere infirmiere 312151000

182 infirsiere infiraiere 312151000

183 infirmiere infirmiere 312151600

184 infirmiere infirmiere 312102000

185 infirmiere infirmiere amxiliaire 307041000

186 infirmiere infirmiere amxiliaire 307041060

187 infirmiere infirmiere anxiliaire 307041000

188 infirmiere infirsiere auxiliaire 114081008

189 infirsiere infirmiere auxiliaire 107022000

190 infirsiere infirmiere amxiliaire 309222000

191 infirmiece infirmiere amxiliaire 505071000

192 infirmiere infirmiere awxiliaire 505071000

193 infirmiere infirmiere amxilliare 307041000

194 infirmiere infirmiere en medecine et chirwrgie 312151008

195 infirwiere infirniere e wilieu scolaire 12151000

196 infiruiere infirmiere etediante 512112000



30-Sep-93 Group E erposures: Metals
all esposed jobs listed

Stankrdized  Crigina! jb titie given by subject

job title
{£ code] [Jeb nev] {Job title] {8} ALY FLAT
0 B
197 isgenieur ingeniear 507151001
193 icspect alist  cadre inspecteur des viandes 505211001
155 inspect retal  inspecteur costre-mitre 514101001 11
200 inspect_metal inspectenr controle de qualite 509152001 11
20! jnspect plast/tet inspecteur comtrole de qualite 514101001 11
2 instrectarts  instructeur de metiers 114151080
203 journl aero 510212001 11
204 journl_agric cveilleur 514241000
205 )ournl_agric travailleor agricale 112062001
206 journl_alist journalier 104031091
206 journl alint Journalier 104031000
207 journ] alist jourzalier 114122004
208 journ! alix: Journaliere 504211000
209 journl alist jourraljece 313051000
210 journlalist  ouvrage gemeral 113101600
21 journl alist oqvrier 507221001
22 journ! amtor journalier 313041001
A3 journl beass journalier condocteur de chariot el 113962001
24 Journ! buand 113101000
A5 Journl_buand journaliere 106152000
216 journl_buand ouvrier 567221001
A7 journl_cartn journalier 114052001
28 Journ] chaus 514031000
219 journl_chaus 109211001
220 journl_chaus journaliere 114052000
221 jowrnl cosst 305012001 11
222 journi_comst journalier 306071001 11
221 journl_comst Jeurnalier 511091001 11
24 journl _coest ouvrier . 110112000 11
225 journl const owvrier specialise en excavation  J13041001
226 Journ!_disq prepase sogmol
227 Journl_di e 505061001
m pumljm s 115162001
29 jowrnlestre  journakier 307192001
20 journl eatrp 309232001
21 foarn jourralier 113062001
232 Jurnl metal 307121000 11
01 journl_metal 514172001 11
8¢ journ! metal journalier 114122001
25 journ!_metal mu«e 314071000 11
26 yournl _metal Ranoetvre 505061001 11
27 journ! meubl journa} jer 508192001
235 journl_meub! cuvrier gemeral 115101001
233 Journl_netto 112071001
U0 journl petto 506131000
1 journl_papir 510212001
42 journl_pharu 514031000
A3 journ!_pharx journalier 307121000
44 journl placy omvrier 314121001
A5 journd plast 514172001

33
pi
1

1
1

il
u

=
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Ex-rame

others metais in ore
m.i.&ampzi.@:ﬂ-“s.l}
%, 5q, M, 11,03,n,Vd, M0, 50
%b,2n, B

Ky, Mo, 01, In, Be, 71, fig



12-Sep-31 Group E exposures: Metals Page 6
all exposed jebs listed
Standardized Criginal job title given by subject
job title
I3 code] [Job nev] [Job title] {IB] ALDE FLAT HICKX CHRO COSA CADX TROR ONET CRET
0 R B M B B B2 B Bnme
246 m_ 7 jcurnalier 314071001 11 1 u 11 1 11 Pb,FAgMn,Ti,Coln,Vd
U7 journ!_tabac journalier 313041001
A8 Journl_textl 514931000
A5 Journl tertl 511261000
20 journl_textl 114181001
51 yurn!_textl general 508232000
22 ]ournl text] ouvrier 309212000
253 joun! textl onrier a toct faire 513031000
254 journl_textl eur 109131000
255 yurnl_text! travailieuse generale 514211000
236 journl_tr.pub journalier 113091001
257 journ] tr. Journal fer 314251001
28 joursl tr.pob journalier £07041001
53 jmumltret  journalier 511132001
260 journl verre ouvrier travajl a la chaine 1142610081 nnniu 11 ¥n,Seks,Sb, 2, Ir ¥ Ba
261 yern] vitre journalier 114052001 22 PbO¢SH
262 machimste rachiniste 3142591001 12 12 1 12 12 Cg, dll
263 sachiniste machiniste 314251001 12 2 1N 12 n Q)lel
264 machiniste s2chiniste 510192001 12 n n 12 12 vanms alluysfo vd, ¥ ¥
265 machiniste chiniste 314291001 12 12 1 12 12 various alloys,tools:Co,Vd,hn
266 pecan_aercn pecanicien 108061001 11 1 1 11 1 varioos setals
267 necan_aspir Recanicien 513101001 11 I a 2 11 2 PbSeS,
268 pecan_auto 110202001 .12 LY I ¥ 2 2 u m,
269 mecan autos Becanicien 512151001 12 R 1 2 2 un wetal orides:05,0d,fe
270 mecan autom secanicien automobile 504252001 12 R B 2 2 A wetal oxides:Pb,04,Fe
2711 necan autm zecanicien d‘ato 108061001 12 12 12 12 22 2 »etal oxides:?b,0d,Fe
212 pecan bicy 312781001 11 na 2 1 21 wetal crides:Pb,In, K
7 mecan char-elev 304102001 a a A 2 metal orides:Pb,In,id
274 recan_chauf pecanicien 106011001 11 1 2 12 setal in soot/ash:As,Vd
275 zecan_equip 508192001 A 2 2 A 12 wetal axides:Pb,In,Kd
276 pecan equip zecanicien chariot elevatemr 304202001 i) 21 21 metal oxides:Pb,In,Nd
277 secan_eqip zecanicien d’entretien 506131001 12 12 12 2 n
278 wecan_equip reparateur appareils Gestetner 510192001
273 mecan fixes 507041001
280 mecan_fixes secanicien 314251001
281 mecan mtal gecanicien 304102001 11 1 11
282 mecan plagu necanicien plaqueur 108172001 12 B
283 medecin 112022001
28{ nedecin nedecin 112022000
285 medecin pedecin 112022001
286 nedecin sedecin 112022000
287 medecin pedecin 112022000
285 medecin zedecin 112022000
289 medecin medecin 115261000
250 medecin nedecin 115261000
291 medecin pedecin 315061000
292 nmedecin redecin 112022000
29) medecin sedecin 315261001
29¢ medecin nedecin 112022001
295 medecin sedecin 112022001



30-Sep-93 Group E exposures: Metals

all exposed jobs listed

Standardized Criginal job <itle given by subject

job title

{£_code] {Job rev] {Job title] {B]

296 wedecin pedecin 13261001
297 zedecin zedecin 112022001
298 medecin pedecin 112022001
233 medecin zedecin 11202200
100 wedecin sedecin 15261001
30! nedecin sedecin 112022001
302 medecin sedecin 2 tesgs partiel 115261001
303 zedecin ¥edecin geperaliste 315261000
334 wedecin pediatre 115061000
305 zedecin pediatre 315061001
306 medecin pediatre 315061000
307 medecin pediatre 315061601
308 medecin resident 315061001
308 edecin resident 15061001
109 wedecin tesident 315061001
3¢ 3edecin resident 315061001
il mnisier_wnst aide-penyisier 511651081
312 memiisier constr semisier 314121001
313 mernisier_pechl 508192001
114 nemsisier wub!  fabricant de cadre 109231001
315 remiisier mubl  sableur et confection 109121001
315 memiisier verre 114052001
317 soulewr 513111001 12
318 souleur aouleur 311041001 12
19 operat alist operatear de machire 514011000
320 operat alint operateyr de x2chine 11006109
321 operat brass operateur 507221001
122 operat chim operateur et ajusteur de ligne 313091001
323 operat cuir operateur 309041000
34 operat_ cuir operateur 513111001
325 operat_fodr  operatewr 3041001 12
326 operat fourr operateur 508202000
327 operat_isgrin operatrice de camera electronique 306091000
128 operzt mch operatrice de machioe 311102000 11
323 operat_metal operateur 513111001 11
110 operat mtal operateur 507111001 11
331 operat metbles  operatrice de machine 508192000
132 operat wevbles  operatrice de machine 508132000
193 operat plast operateur de machine 309192001 11
334 operat perpe operateur de pozpes 507041001
335 operat soui operatrice de nachine INLT2000
136 operat_tabac operatrice 313191000
137 operat tert fileuse 113132000
138 operat textl operateur 3095041000
119 operat tertl operateur 508202000
340 operat textl teqr 105041000
UL operat textl ﬁtﬂr 313091001
M2 operat textl operatesr 310051000
33 operat textl operateur 309041000
14 operat textl operztear de machine 509152000

11
11

I1

CHRO COBA CAX IRON
B B B B
a4 a a
a4 n 2

u 2

a2
u

u 2
1
n yi3
11 4
n 1
11 11

=
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1
n

P,2n,0u, b, Be
Pb,In,C1,5D,Be

Pt,n,Cu,5h, Be

Co,¥d,Mn,&
Pb,Sb,Be,Co, i,V Mn

Pb,In, B2
M coxpounds



13-Sep-33 Growp E exposures: Metals
all exposed jobs listed

Stamdardized Criginal Job title givem by subject

jab title
15 code] {Job_nev] [Job title] [I}] AL PAT
0B R
45 operat textl operateur de mechine 109192000
M6 operat certl operateur de achine 508092001
W7 opetat textl operateur de sachire 110232009
143 operat terdl operateur de mackine 510111000
U9 operat_textl operateur de mechine 510111000
350 operat_tert! operateur de machine 110071091
351 operat_textl operateur de sachine 51111001
152 operat textl operatenr de xachine 503121000
353 operat ! - rext] operatrice 514241000
35 operat_tert! operatrice S14241000
155 operat_textl operatrice 108021000
356 operat_tertl operatrice 102021000
357 operat_textl operatrice de machine 108061000
158 operat tertl operatrice de nzchites 305122000
339 operat text] tisseusse 14291000
360 petissier petissier 509121001
¥l patissier patissier 09121001
162 patissier patissiere 313032000
36] peintre artiste peintre 511511000 11
36¢ peintre peintre 503172001 11
35 peintre peintre 114122001 11
65 peintre peintze 54221001 11
367 pliecse biand  pliegse de vetegent 13182000
368 plosbier plaabier 114122001
369 plongeur operateur de lave-vaisselle 313041001
376 palycopiste polycopiste 313081001
371 prepose autom 510212001
372 prepose_autm prepose aux pieces et comptoir 513101001
71 prepose statn prepose au statjonnesent 515221001
3N prepose textl preposee aux commandes 513022000
175 presseur text] 511261001
176 pressear tert]  presseur 109211001
I presseur textl  pressewr 109211001
176 pressedr | presseur 103131001
319 presseur_textl  pressear 108131001
380 presseyur textl  presseur 109131001
11  textl  pressear 109131001
332 presseur text!  presseur 511261001
J8) presseur textl  pressesr 511261001
18{ presseur textl  gresseur 511261001
185 presseur textl  pressesse 508161000
186 secretaire secretaire de direction 511152000
367 secretaire secretaire et tenear de livre 509051000
188 soudeur 510212001 12
189 soqdear 510212001 12
330 soudeur 2ide-soudeur 114052001
391 soudear assesblage d'equipegent forestier 511132001 12
192 soudeqr soudesr 51113200 12
393 soudeur soudeur SL32001 12
19 soudeur soudeur 306071001 12

11

CHR0 COBA CALN IRONM
B 5 B
)3
1 )
i unn
u na
2
12 1 a
1 na
11
1 n 2
12 na
n n a
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i
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NENEOER

Ph,5g, M0, ¥ ,Cu, In,¥d, o,

?,89,0, i, 080,28

b, g, M0, 11,0, 0, Vd, Mo, Ko

2b,8g, )0, T, 0w, 10, Vd, M, o
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P, setal oxides:In, Mo
Pb,in, M0

Pb,xetal oxides:Cr,2n, K3

Pb,As,Sn

v

L
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159“' L and } Ile.' hd



10-Seg-93 Group E exposures: Metals
all exposed jobs listed

Standardized Crigina] job title given by subject
job title
i code] (Job nev] [Job title] (I0]
195 soudear soudeur 511132001
1% soudeur soudeur 510212001
197 soudeur Soudeur 510212001
193 soutirewr brass  soutirear 313081001
393 spirver metal  tourneur de metal *spirmewr® 506082001
400 smerv | superviseur 309212000
401 technic agent technique 114192000
402 technic avisenr technigue Bi-ezergie 512191001
403 technic_elect technicien en electro-ceramique 107071001
464 technic_equip technicien 306241001
405 technic_equip technicien 106241001
40¢ technic_equip technicien 306241001
407 technic_equip technicien 06241001
408 technic gen.civ  technicien de labaratoire 567271601
409 tech labo aide laboratoire 106032000
41¢ technic lent] technicien 114151080
411 technic pharw technicienne en laboratoire 513101000
412 technic_photo technicien 507281001
411 technic_photo technicien 507281001
£14 technic phots  technicien 507281001
415 technic_phato technicienne en impression 507281000
416 technic_photo technicienre en impression 507281000
417 tisseur_text] tisseur 314261001
418 valet valet 189021001
419 vendeuse text]  vendegse 504221000
420 vendeuse_textl  vendeuse 507221000

Page 9
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23-Seg-33 Crovp F exposures: Miscellaneous
all expcsed jobs listed

Stenderdized job title Criginal b title given by subject

TE.cxe] [Joo_rev] [3ob title] {(ID] PROF1 CIGAF2 CCLOF3 HEAT FY
1 aide-vagonnier aide-vequnnier £07082001 21 n 2
2 2just_mcan ajusteur aecanique 547171001 11
3 archealogue archeologie 112062001 b2}
¢ ass/rech INRS assistante de recherche 311112900 11
§ assesbl Pattr asseshleur 309192001 L1
6 assemb] bross assesbleuse 108152000
7 assesbl elect 514031600
8 assesdl lunet assesb]ear 114081000
9 assesbl mtal 104181001 11

IC assesbl serr 510212000 11

11 assembl skido assesbleur 213041001 11

12 bardeau asphalte 164181601

13 bartender bartender 511152000 b7}
4 cables telegh 504261000

15 cariste alist cariste 513227001 2
1€ cariste brass operateur charict elevateur 313081001 12 1
17 chauffeur 384211001 21

18 chauffeur cagionreur livrenr 515221001 21 u
13 chauffeur chauffeur 04211001 A

20 chauffeur chauffeur 506082001 21

21 chauffeur cheuffenr 307202001 21

22 chauffeur chauf fecr 506071001 21

23 chauffear chauffeur Jo4211001 21

24 chauffer chauffeur 513227001 2

25 chauffear chauffear 508192001 21 2
% chauffeur chauffesr (Stationsesent) 506131001 21

27 chavfiesr chauffeur 4’autobes 506071001 21

28 chauffear chauffeur d‘autobus 507151001 21

29 chauffeur chauffeur d‘avtobes 504252001 21

30 chauffeer chauf feur de canion 112091001 2

11 cheuffear chauffeur de camjon 507041001 21

3t chauffeur chauffeur de cazion 507041001 2t

32 chauffesr chauffeqr de camion 514031001 21

33 chauffeur chauffeur de canion 514031001 21

3¢ chauffeur chaoffear de camion 514931001 21

15 chavffeur chauffeqr de cazion 514031001 2L

36 chauffeur chauffear de camion 310011001 21

37 chauffeur chauffeor de cazion et secanicien 112091001 21

18 chauffeur chaufleur de taxi 312101001 21 A
19 chauffeur chauffeur journalier 14181001 2t

40 chauffear chauffeare 507041000 21

41 chauffenr liveenr 306122001 21

42 chauffeur livrear 504261001 21

4} chauffeur livrear 504252001 21

4 chauffeur liveear 504261001 21

45 chaufferr livrear 513102001 21

{6 chaufferr livrear 513101001 21

47 chauffesr livreur 513101001 21

48 chauffeur livresr 504261001 21




23-Sep-33  Croup F exposures: Miscellaneons Page 2
all exposed jobs listed

Standardized joo tirle Criginal job title given by suhject

{E_code] [Job tev) [Job title] (D]  PYROFI CISAF2 CCLDFY HEAT F¢
43 chauffear transport Camionnest 106071001 A
50 ciyentense cimentevse 513121000
Sl cimentese echantil Jonreuse 13182000
52 coiffeuse aide 311102060 A
5 coiffeuse aide-coiffeuse 313091800 A
54 coiffeuse assistante coiffeuse 313032000 2
55 coiffease assistante-coiffeuse 504252000 2
5 coiffense assistante-coiffeuse 504252000 A
57 coiffeuse coiffeuse 107212000 a
58 coiffense coiffeuse 107212080 A
59 coiffeuse coiffegse 107212000 A
60 coiffense coiffeuse 107212000 A
61 coiffease coiffeuse 504252000 A
€2 coiffeuse coiffeuse 107212600 A
63 coiffeuse coiffense 508202000 A
64 coiffeuse coiffeuse 13212000 a
65 coiffegse cojffense 313212000 A
€6 coiffense coiffeuse 313212000 a
67 coiffeuse coiffeyse 313212000 A
€8 comis mg comis 106072000
€9 concierge concierge 309232001 bl
70 concierge concierge 309232000 2
71 concierge entreteneyr de batisent 314121001 iq
72 contre met contre-saitre 514101001
73 coordean coordonmatrice 511091008 11 a
74 coupeur arc coupeur & 1%are 114251001 12 12
75 coupeur cuir coupeq 5c9121601
76 couturier couturier 115172008 A
77 couturiere couturiere 509192000 pil
78 couturiere coturiere 510132000 bi|
79 couturiere conturiere 116132001 il
80 cogturiere couturiere 109211000 bi |
88 couturiere couturiers 109211000 A
81 coturiere couturiere 109111000 i
82 coaturiere couturiere 109111000 il
83 couturiere couturiere 514011000 A
8% cooturiere conturiere 314291000 )|
85 couturiere couturiere 508021000 pi|
86 couturiere couturiere 314291000 a
87 couturiere couturiere 115162000 a
88 couturiere couturiere 50919200¢ bi|
89 cogturiere couturiere 509121000 A
98 couturiere couturiere 510111000 A
31 couturiere couturiere 509172000 A
92 couturiere cperatrice de machine a condre 508161000 a
93 couturiere operatrice de mchine a cowdre 508161000 A
94 couturiere operatrice de wachine a cosdre 313691000 a
95 couturiere operatrice de machire 2 coudre 114052000 A
9 covturiere operatrice de machine a coudre 508102000 a

97 crustaces 104031000



23-Sep-93 Crovp F exposures: Miscellzneous
all exposed jobs listed

Standardized jot titie Criginal job title given by subject

[E code] ‘Job rew|

[Job title]

(D] PO CIAF2 CODF HEAT R

37

98

k]
1cé
131
102
132
10+
195
1C¢
197
163
109
1e
11
12
113
114
115
1€
117
18
19
120
121
122
123
124
125
126
127
128
19
13¢
1
132
133
133
135
136
117
138
119
14¢
1133
142
142
14
145
146

crustaces
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
ceisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisiniere
cuisiniere
cuisiniere
cuisiniere
deboss/peintre
ceboss/peintre
dentiste
direct imor
eheniste
electricien
electricien
electricien
electricien
electroplast
egba] lear

2ide feminin
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
cuisinier
icinier
cuisinier
isinier
cvisinier
cuisiaier
cuisinier
cuisipier
cuisinier / plesgeur
cuisiniere
aide cuisiniere
aide-aliwentaire
ajde-cuisinier
serveuse aide-cuisiniere

gerant
assistante dentaire
direc_‘t.'ice de finition

ebenjste

apprentis electricien
electricies
electricien

electro secanicien

entretien wenager

entretien menager quart de travail du soir
prepose a |'entretien

prepose 3 1'entretien wenager

prepose 2 1'entretien senager

prepose 3 1'entretien penager

triegse et entretien menager

entretien penager

entretien menager

entretien menager

104031001
311102000 21
112062000 2
104121000 21
106091000 21
509192001 21
09172001 21
509192601 21
514101000 21
He1zeee 21
110112000 21
110112008 21
514101000 28
510212001 21
110232000 21
ie13e0 A
509172001 A
314071001 21
S14011006 2
509192001 21
114071000 21
514031000 22
112062000 21
313091000 21
311102001 A
314221000 21
10712001 12
313062001 12
512211000
306091000
106232001
106152001 12
115172001 12
108061001 12
513101001 12
308172001
310051000
313182000
114121001
Ls100001
112071000
513202000
312281001
115101601
313091001
514172001
314121000
S1119z000
110132001
109121008

2

bi
a
2
b2
2
a
a2
a2
2
n
2
n
24

2
2



23-Sep-33

Croop F exposures: Miscellaneous

ail exposed jobs listed

Standardized job title Origimal job titie given by suhject

[E.code] [Job rev] [Job title) [ID] PROFI CIAR2 CHDFI HEAT F4
147 entre senag entretien senager 109121000 pi
148 entre menag entretien menager 513101000 il
149 eatre menag entretien menager 313231000 bl
150 entre menag entretien penager 508102000 A
151 entre mnag ouvrier d’entretien general 314071001 u
152 entrepr const 109211001 11
153 entrepr_const 113062001 12 2
154 entrepr const 511152001 11 2
155 entrepr const 51311001 1
156 estheticienre 104211000
157 estheticienne estheticiemme 511132000 b
158 estheticienne estheticienne 511132000 2
139 estheticienne estheticienne 511132000 A
160 estheticienne estheticienne 511132000 Fit
161 estheticienne estheticiemme 511132000 A
162 estheticienne proprietaire estheticieme 511132000 a
161 etiquettesse etiquettense 310222000
164 graver 309232001
165 isgriseur 113041000
166 inorimenr aporenti-pressier 312042001
167 isprimear inpriseur 511152001
168 imzisewr inprivear 109191000
169 isprisecr reliegr 105202001
17C infirviere 112022001
171 infiruiere aide-infirsiere 307071000
172 infirmiere infirsiere 312082000
11 infirmiere irfirmiere 107011000
174 infirmiere infirmiere 312082000
175 infirmiere irfirmiere 312082000
176 infimiere infirmiere 312082000
177 irfirsiere infirmiere 307192000
178 infirmiere infirmiere 512112000
179 infirmiere infirmiere 314021000
180 infirmiere infirmiere 314621000
181 infirmiere infirmiere 312151000
182 infirmiere infiraiere 312151000
183 infirmiere infirgiere 312151909
184 infirmiere infirsiere 312102060
185 infirmiere infirmiere amxiliaire 107041000
186 infirmiere infirmiere amxiliaire Jo7041000
167 irfirniere infirniere awxiliaire 307041000
188 infirmiere infirmiere auxiliaire 114081008
189 infirmiere infirmiere amxiliaire 107022000
198 infirmiere infirsiere suxiliaire 305222000
191 infirmiere infirmiere amxiliaire 505071000
152 infirmiere infirmiere suaxiliaire 505071600
193 infirmiere infirniere auxilliare 307041000
1% infirmiere infiruiere en pedecine et chirwrgie 312151000
195 infirniere infirmiere en ailiew scolaire 312151000
19 infirmiere infirsiere etudiante 512112000

4
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B-Sep-33 Group F exposures: Miscellaneous Page §
ail exposed jobs !listed

Standerdized job title Crigimal job title given by subject

[E code] [Job rev] [Job title] ]  PMOFL CIGAF2 COLDFY) EEAY F¢
197 ingenieur ingeniear So7151001 12 12
198 inspect alint cadre inspecteur des viardes 5e4211001 a
199 irspect meta] irspectear contre-maitre 514101001
200 inspect_wetal inspecteur controle de qualite 509152001
20! inspect plast/net inspectenr controle de qualite si410100! 12
202 instruct arts instructeur de metiers 114151000 R
203 journl zero 510212001
204 journd agric cveilleur 514241000 pii pil
205 Journl egric travaillewr agricole 112062001 P i
26 journl alimt journalier 104031001 a 0
205 journl alixt jocrnalier 104031000 n 2
207 jonml_alilt Jourralier 114122001 b1
208 journ! alixe Journaliere 504211000 bat
209 journl alint journaliere 313051000 21
210 journ} alim: oIvrage general 113101000 2
2! ournl alimt ouvTier 507221001 a
12 journ! auton journalier 13041001 22
213 journl bress jourralier conductear de chariot elevatesr 111062001 n il
214 yourn! buand 111101000 Fil
215 journl_baard journaliere 106152000 A
26 Journ! buand ouvrier 507221001 pil
A7 journl cartn journalier 114952001
21§ journl chans 514031000 12
219 journl_chaus 109281001 12
220 journl chavs journaliere 114052000 12
2] journl_const Joso12001 11 2
221 yourni_comst journalier 306071001 11 2
223 journl_const Jourralier 511091001 11 2
224 Yourn] comst ouvrier 110112000 11 a2
25 journl_const _ouvrier specialise en excavation 13041001 2 2
226 yournl_disq prepose : 505061001 2
21 journl_disqu prepose 505061001 2
228 )ournl_encre 115162001
229 journi_entre journalier 307192001 11
230 journ! estrp 8201 2
A1 joarnl_fourn journalier 113062001 11
212 journl_wmetal 107121000 11
21 journ! metal 514172001 11
4 journl _metal journaljer 1141220010
25 Yournl metal Journzljere 114071000 11
236 Journ! metal Rasceuvre sos061001 11
207 journ! meuhl . Journa!jer 508192001
218 Journ!_meub! ouvrier general 115101001
239 journ! netto 112671001 PH
240 Journl retto 506131000
21 yournl papir 510212001
2 ]oumlﬁa!‘l 514031000
43 journl_phary Jourmalier 107121000
244 joarn]_placy ouvrier 4121001

A5 journ! plast S1172000



23-Sep-93 Group F expasures: Misce!laneos Bage 6

all exposed jobs listed
Srapdardized Job title Criginel jb title given by subject
1E_code] [Job rew) [Job title] [0}  MROFL CIGAF2 COLDF? HEAT F4
246 journl_pospe joarsalier 3p4071001 11
7 journ! tabac jourmalier 13041001 12 1
45 journl textl 514031000
A3 journ! terc! 511261000
250 Journl_textl 114182001
25! journl tert] general 503232000
52 journl textl ouvrier 109212000
253 journ! tert! ouvrier & tout faire 513031000
254 Journl textl separatear 109131009
255 journ!_tertl travaillesse generale 51421000
256 journl_tr.pub journalier 113091001 11 b3} 2
257 journ! tr.pub jornalier 4251001 11 2 2
28 journl tr.pb journalier 507041001 11 2 2
259 joun! tr.pub journalier SHIN0 1 2 z
20 journl verre ogvrier travail 2 la chaire 314261001 2 a
261 Jouml vitx Journal ier 114052001 12
262 wechiniste mchiniste 3491001 1t
253 nachiniste machiniste 14291001 11
264 machiniste wchinists 510192001 11
265 machiniste nachiniste 314291001 1t
266 mecan_zeron wecanicien 108061001 11
267 mecan aspir mecanicien 513101001 11
263 mecan auto 110202001 22
269 necan autoa recanicien 512151001 22
270 mecan autom secanicien 2utomobile S22 22
271 mecan autox mecanicien d’auto 108061001 22
272 wecan_bicy 12281008 11
2713 necan char-elev 304102001 12
4 wecaz_chauf secanicien 106011001 12 12
275 necan equip 508192001 12
276 mecan_equip pecanicien chariot elevateur 304102001 12
277 gecan equip gecanicien d'entretien 506131001 22 2
218 mecan_equip reparateur appareils Gestetner 510192001 11 b1
213 mecan fixes 507041001 11 ril
280 mecan fixes mecaricien 114251001 11 a
28! fecan meta] pecanicien 304102001 11
282 ecan plaq pecanicien plaqeur 308172001 11
283 wedectn 112022001
284 nedecin nedecin 112022000
285 sedecin sedecin 112022001
285 nedecin sedecin 112022000
27 medecin sedecin 112022000
288 nedecin nedecin 112022000
289 wedecin sedecin 315261000
230 gedecin Bedecin 315261000
291 wmedecin edecin 115061000
292 medecin sedecin 112022000
293 medecin sedecin 5261001
3¢ medecin sedecin 112022001

295 medecin wedecin 112022001



29-Sep-93 Group F expostres: Niscellaneocs Page 7
all exposed jobs listed

Standardized job title Criginl job title given by sthject

IEcode]  {Job_nev; [Joa title] D] ROF CIAF2 CCLOFY HEAT Fé
29 pedecin sedecin 115261001
257 zedecin nedecin 112022901
38 medecin medecin 112022601
%% zedecin zedecin 112022001
100 medecin sedecin 315261001
101 nedecin redecin 112022001
202 wedecin wedecin 2 tesgs partiel 315261001
303 sedecin zedecin generaliste 115261000
304 medecin pediatre 315061600
305 medecin pediatre 115061001
106 medecin pediatre 315061000
307 medecin pediatre 315061001
308 medecin resident 115061001
103 nedecin resident 115061001
109 medecin resident 315061001
310 zedecin resident 315061001
I wemisier_corst zide-semisier 511091001 2 2
312 aemisier constr semisjer 12100l 2 2
313 seruisier weabl 508192001
314 zenisier penhl fabricant de cadre 109231001
315 zemisier_meukl sableur et confection 103121001
16 zearisier verre 114052001
317 souleur s111001 22 2
118 ouleur aouleur 313041001 22 2
319 operat alint operateur de machine 514011000
320 operat alist operateur de machine 110061000
32 operat brass operatear 507221001 a
322 operat chix operatenr et ajusteur de ligne 313091001
323 operat cuir operateur 103041000
I operat_cuir operateur s131l00d 12
125 operat fondr operateur 1001 2 2
126 operat foorr operateur 508202000
327 operat_imgrin operatrice de camera electronique 306091000
323 operat mch operatrice de machine 311102000 11
38 operat_mtal operateur 513111001 11
330 operat_mta! operateur SO711001 11
331 operat meables operatrice de sachine 508192000
132 operat_mubles operatrice de sachine 508152000
111 operat plast operateur de sachine 109192001 12
134 operat powpe opetateur de powpes 507041001
335 operat soul operatrice de machine 313172000
16 operat_tabac operatrice 313191000
137 operat text fileuse 113132000 11
118 operat textl operatenr 109041000 13
139 operat _tert! operateur 508202000 11
340 operat text! operateur 309041000 1
L operat text! operateqr ) 313031001 11
32 operat textl operatesr 310051009 1
343 operat textl operateur 103041000 1

M4 operat_text] operatenr de machine 509152000 it



23-Sep-31 Group F exposures: Miscellanems Page 8
all expesed jobs listed

Standardized job title Crigima! job title given by subject

[£.code] [Job_new] [Job title] [ID]  PYROF1 CIGAF2 COLDFY HEATF%
U5 operat_textl opetateur de mechire 109192000 u
346 operat tertl operateur de machine 503032001 11
7 operat_textl operatenr de mechine 110232000 1
38 operat tert! operateur de zachine 510111000 11
349 operat _text! operatesr de machine 510111000 1
350 operat tertl operateur de machine 110071001 11
351 operat_textl operateur de m2chine 510111001 1
352 operat_tert] operatenr de nachine 509121000 bt
153 operat tertl operatrice 514241000 11
15¢ opera® tert! operatrice 5142¢1000 1
355 operat_tertl operatrice 108021099 I
355 operat_tert! operatrice 108021000 1
157 operat_textl operatrice de mchine 108061000 n
338 operat _text! operatrice de machines 105122000 11
359 operat _textl tisseusse 314291060 u
160 patissier getissier 509121001 11 il
361 patissier patissier 509121001 11 a
162 patissier petissiere 313032000 11 n
163 peintre artiste peintre 511511000
364 peintre peintre 509172001 11
65 peintre peintre 114122001
166 peintre peintre 504221001 11
367 plieuse bard plieuse de vetesent 112152000
363 piowhier plobier 124122001
363 plongeur operateur de Jave-vaisselle 313041001 11 u
170 polycopiste polycopiste 313081001 11 pil
N prepose auton 510212001 21
172 prepose auton prepose aux pieces et cosptoir 513101001 11
37 prepose statn prepose 2u stationnesent 515221001 21
374 prepose tertl pregosee aux comsandes 513022000 2
175 presseqr text] 521261001 2
176 presseur tert} pressesr 109211001 p3]
177 pressear_textl peesseur 109211001 2
178 presseur tert] pressear 103131001 2
179 pressewr_textl presseur 109131001 2
380 presseur_text] presseur 109131001 n
381 [presseur textl pressest 109131001 2
182 presseqr text] presseur 511261001 b2
381 presseur_textl presseur 511261001 2
184 presseur_tertl presser 511261001 2
185 presseur_textl presseuse 508161000 2
186 secretzire , secretaire de direction 511152000 u 1
387 secretaire secretaire et tenewr de livre 509051000 n
188 soudeur 510212001 22 12
183 soudewr Su21200t 22 12
190 soudeur aide-soudear 114052001 22 12
191 soudear assesblage d’equipesent forestier sH132001 22 12
392 soudeur soudear 11132001 2 n p7]
391 soudear soudenr S11132001 2 : b1

39¢ soudeur souderr 306071001 22 12



23-Sep-93 Group F exposures: Misce!laneous Page 9
all exposed jobs listed

Standerdized job title Origina! jab title givem by subject

IE_code] [Jot_nes) [Jo title] (D} PROFL CIGAF2 CCLOF HEAT R
195 soudeur soudeur 511132001 22 12
3% sodeor souder 510212001 22 12
197 soodeur sondear 510212001 22 2 2
393 sautireur Brass soutireur 313081001
199 spinrer metal toarneur de metal “spimnear® 506082001 11
400 suerv textl superviseur 309212000
401 cechnic agent technique 314192000 bil
402 technic aviseur techrique Ri-emergie 512191601 2
403 technic elect technicien en electro-ceranique 307971001
40% technic equip technicien 306241001
405 technic_equip technicien 306241001
406 technic equip technicien 306241001
407 technic_equip technicien 306241001
408 techric gen.civ technicien de laberatoire 562271001
409 tech labo 2ide laboratoire 106032000
416 techdic leatl technicien 114151050
411 technic pharm technicienre en laboratoire 513191000
417 techric photo technicien 507281001
413 technic photo technicien 507281001
414 techric photo technicien 5a72816001
415 technic photo technicieane en impression 507281000
41¢ technic phote technicienne en impressien 507281000
417 tisseur tertl tisseur 314261001 11
418 valet valet 309021001 11
419 verdeuse textl verdegse 504221000

420 vendeuse_textl vendeuse 567221000



