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APPENDIX B: OCCUPATIONAL EXPOSURES

OCCUPATIONAL CONFOUNDING

There are various classes of potential confounders in epidemiological studies of chronic disease.
Age and sex are basic biologic-demographic covariates that must always be taken into account. Macrolevel
sociodemographic covariates of interest include: ethnicity, race, social class, and area of residence. Social
class is a complex multidimensional construct, often operationalized by such components as educational
attainment, income, or occupation. Another set of potential confounders consists of microlevel covariates
representing specific exposures and personal habits, the most important of which is cigarette smoking, but
also includes dietary consumption of specific foods or nutrients, physical activity, occupational exposures
and others. Occupational exposure in this context differs from the use of occupation as an indicator of social
class.

The relevance of collecting information and controlling for confounding depends on the nature of
the disease and exposure factors under study, and on the feasibility of collecting information on relevant
exposures. In the two studies on air pollution and mortality of present interest, geographic variables were
not considered as confounders by the Original Investigators, although this possibility is explored in our
reanalysis. Race was not an important issue because very few subjects were non-white. Information on
ethnic origin was not collected by the Original Investigators. In both studies, educational attainment was
obtained from study subjects and was used in some analyses as a potential confounder and inothersasa
potential effect modifier. Other indicators of social class have been obtained at an ecologic level and will
be evaluated as potential confounders.

Occupational exposure is an important potential confounder in these studies because it is plausible
that individuals who live in areas of high pollution tend to work in more polluted workplaces than subjects
who live in clean areas. It is plausible that subjects who work in polluted workplaces suffer higher risks of
some fatal chronic diseases than subjects who work in clean workplaces. Indeed, there is substantial
evidence that occupational exposures cause anumber of potentially fatal diseases. For the present studies,
the primary focus of concern is on three categories of “cause of death” and we will limit our discussion to
these three: lung cancer, nonmalignant respiratory disease and cardiovascular disease. We also consider
death from any cause, as did the Original Investigators.

There are anumber of occupational exposures which, under certain conditions, increase the risk
oflung cancer (Siemiatycki 1991; Coultas 1994; Boffettaet al 1995; Blot and Fraumeni 1996). Some of
the main occupational exposures and circumstances that are recognized as being risk factors for lung cancer
are: arsenic (among smelter workers, and arsenical pesticide manufacturers and applicators); asbestos
(among insulators and textile workers, asbestos product manufacturers, some construction workers, and
asbestos miners); chloromethy! ethers; chromium (in chromate production and chromate pigment use); coke
carbonization emissions (among coke oven workers and gas retort workers); nickel (among nickel
production workers}; and sulfuric acid mist. Further, in the following occupations and industries, excess
risks of lung cancer have been demonstrated, but the responsible agents have not been pinpointed with any
certainty: aluminum refining (possibly PAHs); foundry workers (possibly PAHS); painters; printers (possibly
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oil mists); and truck drivers (possibly diesel particulates). Finally, there are several other occupational
circumnstances which are suspected of being risk factors for lung cancer. As arule, the occupations in which
excess risk of lung cancer has been found are occupations with perceptible amounts of respirable dusts and
fumes in the working environment. These are generally "blue-collar" jobs.

Nonmalignant respiratory diseases have also been linked to some occupational risk factors (Saric
1992; Oxman etal 1993; Christiani and Wegman 1995; Sullivan et al 1995; Schwartz and Peterson 1998).
Examples include: asthma among grain-dust workers, polyurethane industry workers, and animal handlers;
hypersensitivity pneumonitis among agricultural workers; fibrosis among miners; chronic bronchitis among
workers exposed to various organic and inorganic dusts; chronic obstructive pulmonary disease among
painters and miners; and granulomatous disease in workers exposed to beryllium-containing metal alloys.
Less is known about occupational causes of nonmalignant respiratory disease than about lung cancer; like
lung cancer, however, it is thought that respirable dusts and fumes might also contribute to nonmalignant
pulmonary outcomes.

Cardiovascular disease (CVD)has not been clearly shown to be related to chemical exposures in
the workplace, although there is some evidence in this regard (Thériault 1995; Steenland 1996; Sjégren
1997). There is limited evidence that carbon monoxide and carbon disulfide exposure might be risk factors
for CVD. The proportion of CVD that is plausibly linked to chemical or physical agents in the workplace
is much less than the corresponding proportions for lung cancer and respiratory disease. On the other hand,
there is some evidence that some psychosocial characteristics of work may be risk factors for CVD. There
have been suggestions (Karasek et al 1981) that workers with limited control of their working conditions
and high demands on the part of their superiors are subject to levels of stress which place them at risk. If
these are high-risk jobs for CVD, they are not clearly linked to the degree of pollution in the job
environment.

Ideally, it would have been desirable for each study to have data on potential occupational
confounders for each of the three major causes of death evaluated. Unfortunately, this was not possible for
two reasons. First, although our knowledge of occupational risk factors is quite advanced for lung cancer,
itis less so for nonmalignant respiratory disease, and much less so for CVD. Second, the data collected
in the two studies regarding occupation were quite limited. The Six Cities Study included a history of jobs
held from time of leaving school until the beginning of follow-up, as well as for the 3- and 6-year follow-
ups. The only information which we have in coded form, however, is the occupation and industry
information from the baseline interview at the time of enrollment. The occupational and industrial titles
provided by respondents were coded to the 1970 US Census Occupational and the Industrial Classification
Systems respectively. In the ACS Study, questions were asked at the baseline interview regarding current
or last occupation and the occupation of longest duration. An ad hoc system to code occupations only
(ignoring industries) was developed by the ACS investigators. Although the Six Cities Study coding system
had 442 occupational categories, the ACS Study coding system had only 68. The ACS coding system was
thus much less specific than that used in the Six Cities Study. Nevertheless, the Original Investigators inthe
ACS Study made an attempt to retain distinct categories for occupations thought to be at risk of cancer,
most of which were blue-collar occupations.
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In addition, respondents in both studies were asked whether they were exposed to certain
substances. In the Six Cities Study, respondents were asked about exposure to unspecified dusts, fumes
and gases. In the ACS Study, there was a list of six substances (ie, asbestos, diesel engine exhaust, coal
or stone dusts, tar, formaldehyde and chemicals/acids/solvents) for which self-reported exposures were
ascertained. The original analyses in both studies included the self-reports of dusts and fumes in the
covariate sets; specifically, they used simple dichotomous variables for exposure (or not) to any of the
substances reported. Recent research has shown, however, that self-reports of occupational exposure in
community-based studies are of uncertain validity (Bond et al 1988; Ahlborg 1990; Fritschi et al 1996;
Calvertetal 1997; McGuire et al 1998). This is in contrast with self-reports of job titles which appear to
be quite accurate (Baumgarten et al 1983; Bond et al 1988; Bourbonnais et al 1988; Rona and Mosbech
1989). The Original Investigators also used the coded occupations to create a simple white-collar/blue-
collar variable.

It was not clear to the Reanalysis Team that the self-reports of dusts and fumes and the simple
white-collar/blue-collar variable provided effective control for occupational confounding, The Reanalysis
Team believed it would be possible to provide greater control of occupational confounding by examining
the available information on occupation and industry in more detail.

INDICES OF OCCUPATIONAL EXPOSURE

We developed a strategy that elucidates the potential for confounding of the air pollution-mortality
relations reported by the Original Investigators. For this purpose, we distinguished lung cancer from the
other causes of death because so much more is known about potential confounders for that disease than
about the others, and because both studies explicitly presented results for lung cancer. We set out to
earmark those study subjects whose occupations could be considered one which is known or suspected
to be at risk of lung cancer, and to develop an indicator variable to that effect. Further, in addition to
identifying specific high-risk jobs, we created a variable that we refer to as a "dirtiness” index that describes
the degree of dusts, gases and fumes in subjects' jobs. Conceptually, this is somewhat like categorizing
subjects as white- or blue-collar workers, but with greater validity and precision than was provided either
by the self-reports of study subjects regarding exposure to dusts and fumes, or by the Original
Investigators’ translation of job codes into a blue-collar/white-collar index. The creation of these new
exposure indices was carried out by aresearch team that has had extensive and long-standing experience
in assessing occupational exposure in the context of community-based studies (Gérin et al 1985;
Siemiatycki et al 1991).

These two new variables—a binary indicator of exposure to occupations at risk of lung cancer and
asemiquantitative index ofjob dirtiness— allowed us to carry out a number of informative sensitivity
analyses. First ofall, the inclusion of these two indices allowed us to control for possible confounding of
the air pollution-lung cancer association more effectively than was done in the original analyses, and
elucidate whether the observed relations with lung cancer may have been due to uncontrolled confounding
by occupational exposures. These results will also be indirectly informative about the possible confounding
of the associations with nonmalignant respiratory disease and CVD. On the prima facie hypothesis that
there is likely to be stronger confounding by occupational exposures for lung cancer than for the other
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diseases, the degree of confounding bias for lung cancer can be assumed to represent an upper limit of that
for the other causes.

Second, by including the dirtiness index in our analyses of nonmalignant respiratory disease and
CVD, itis possible to control for that component of occupational hazards which is correlated with the
degree of non-specific workplace pollution. It is legitimate to question whether such an index is closer to
anindex of occupational exposure, or to an indicator of social class. This index can also be conceptualized
as a variable which englobes and integrates all occupational exposures in the workplace, and which may
include pollutants that are pathogenic. But it can also be conceptualized as one which captures an aspect
of social class that is correlated with, but distinct from, educational attainment (the other social class
variable used by the Original Investigators). Thus the dirtiness index includes attributes of both occupation
and social class.

DEVELOPMENT OF OCCUPATION/EXPOSURE INDICES
Attribution of the Dirtiness Index

The dirtiness index was developed for use in a large case-control study of occupational cancer in
Montreal (Siemiatycki etal 1987a). This index was developed primarily to facilitate control for confounding
by unmeasured occupational exposures, the same purpose for which it is used in the present application.
The index has been used for this purpose in specific analyses (Siemiatycki et al 1987b; Siemiatycki et al
1988a), and it has been used in a methodological investigation of the correlation between degree of
occupational exposure and smoking habits (Siemiatycki et al 1988b).

A team of occupational hygienists and chemists who had been working for a decade on assessing
specific exposures of workers developed a correspondence system for estimating the amount of dusts,
‘gases and fumes that might be present in each four-digit job category in the 1971 Canadian Dictionary of
Occupational Titles (Manpower & Immigration 1971). Each job code was scored from 0 to 6 (very clean
to very dirty). The score made no judgment about the potential carcinogenicity or toxicity of the
occupational exposures present; it only served to discriminate relatively clean from relatively dirty
occupations. This was not done with reference to the idiosyncrasies of any particular worker's workplace;
rather, it depicted a representative workplace environment over time and across industries and compantes.

To ensure consistency while assigning the scores, the chemists developed a grid to assist them. This
grid is presented in Table B. 1. This index only takes into account chemical exposures, ignoring exposures
to ionizing or non-ionizing radiation. For the present reanalysis, the same team of occupational hygienists
and chemists took each code in the two occupational coding systems, found the closest match to the
Canadian coding system, and used the corresponding dirtiness score. The dirtiness scores for each code
in the ACS Study and the Six Cities Study are given in Tables B.2 and B.3.

We adapted this scheme to the ACS and to the Six Cities Study. For each of the 68 job categories

inthe ACS Study, and each ofthe 442 occupation codes in the 1970 US Census Classification system
(which was used to classify jobs in the Six Cities Study), we used the same criteria that we had earlier used
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to attribute a dirtiness score to the job codes in the Canadian system.

With the resulting correspondences between job codes and dirtiness scores, we linked to the two
datafiles to attribute exposure to each individual in the two studies. For the Six Cities Study, there was only
one job code on file for each study subject—namely the one held at the time of the baseline interview—and
the score in the correspondence system for that occupation became the individual's score. The Original
Investigators in the ACS Study had coded different subsets of current occupation, last occupation, and
longest occupation, and indicated how long the person had worked in these different occupations. In the
ACS Study, we therefore computed an average of the scores, weighted by the duration of employment in
the jobs held. Thus in the Six Cities Study, this variable takes integer values between 0 and 6 whereas in
the ACS Study, this variable is nearly continuous in the range 0 to 6.

Eximsure to Recognized Lung Carcinogens

Simonato and Sarracci (1983)published lists of occupations and industries known (list A) and
suspected (list B) to be associated with lung cancer. For some of these at-risk jobs, the causative agent was
known and for others, the causative agent was yet unknown. Boffetta and collegues (1995) updated these
lists based on the International Agency for Research on Cancer's evaluation of occupational exposures
(International Agency for Research on Cancer 1972-1999). Some at-risk jobs required specification of
an occupation and an industry, whereas some applied to an entire occupation group, irrespective of the
industry. In order to more precisely define the at-risk jobs, and to enhance the comparability between
studies using these lists, Ahrens and Merletti (1998) classified them using the Standard Classification of
Occupations (ISCO) and the International Standard Industrial Classification (ISIC).

Tables B.4 through B.9 show the data used to attribute exposure to occupations at risk of lung
cancer in the two studies. For the sake of transparency, we distinguish here between the so-called A list
and B list (ie, known vs. suspected risk factors) although in the analyses, we have combined these groups
of occupations. Tables B.4 and B.5 show the at-risk occupations, assigned by Ahrens and Merletti (1998)
to the ISCO 1968 and ISIC 1971 codes. Tables B.6 and B.7 show our translation of Tables B.4 and B.5
into the ACS coding system. Similarly, tables B.8 and B.9 show our translation of Tables B.4 and B.5 into
the Six Cities Study coding system. These tables include notes to explain the coding and the decisions we
made. In general, if we believed that exposure to a lung carcinogen would be concentrated in a small subset
of the workers who share a common code, we did not attribute the exposure to that code, thereby
protecting the specificity of the attribution.

Ahrens and Merletti found it convenient to define a set of occupation codes as "blue-collar”. This
blanket code was used in those situations where the ISIC industry code seemed to represent an at-risk
industry rather specifically, but did not include office clerks and other "white-collar” jobs which were not
considered to be exposed to any carcinogens in the workplace. The "blue-collar" group defined by Ahrens
and Merletti was comprised of the following ISCO codes: 5-5* (all subgroups within 5-5) / 5-6* (all
subgroups within 5-6) / 5-81 (firefighter) / 6-28 (farm machinery operator) /6-31 (logger) / 7-* (all
subgroups within 7) / 8-* (all subgroups within 8) / 9-* (all subgroups within 9). To be consistent with the
Ahrens and Merletti procedure, we defined an equivalent "blue-collar” group for the US Bureau of the
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Census (1970) occupations codes used in the Six Cities Study, which included codes 401 to 785
inclusively (except for 425: decorators and window dressers), plus 706, 902, 903 and 961. Decorators
and window dressers were omitted from the "blue-collar" group because Ahrens and Merletti had not
included them in their grouping; in the ISCO classification system, however, they appeared in a group of
predominantly white-collar workers (16250: “display artists” is part of 162: “commercial artists and
designers”) whereas in the US Bureau of the Census, they appear with predominantly "blue-collar" workers
(425 is part of “craftsmen and kindred workers”™). Following Ahrens and Merletti, we did not include
farmers and farm laborers (US Census codes 801-824) in the "blue-collar” category, but added them
separately when needed.

Using the Ahrens and Merletti interpretation of at-risk occupations as a guideline, we translated
these into the occupation/industry classification systems used in the ACS and Six Cities Studies. Since the
ACS Study has only occupation codes, it was often difficult to find a good fit between the occupation and
industry combination and the ACS coding system. The occupation and industry codes used in the Six Cities
Study allowed for a much better specification of at-risk jobs.

APPLICATION OF OCCUPATIONAL EXPOSURE INDICES
The ACS Study

Table B.10 shows (separately for the “fine particle cohort” and the “sulfate cohort”) the distribution
of the occupational dirtiness index by several characteristics of study subjects, including the pollution level
of the subject's place of residence. Over half of all subjects were in the lowest occupational dirtiness
category. The following population subgroups had much higher dirtiness levels than their respective
complimentary subgroups: males, subjects with less than high school education, and subjects who self-
reported that they had exposure to dusts and fumes. Smokers had slightly higher dirtiness scores than non-
smokers. Most importantly, there was no clear relation between the occupational dirtiness scores and the
pollution levels of the towns of residence.

Table B.11 shows the percentage of subjects who worked in an occupation which has been shown
or which is suspected to be at elevated risk of lung cancer, according to various characteristics. The
percentage of subjects with such exposure was 2.7% in both cohorts. The patterns by subgroup were
similar to those of the dirtiness index. Again, there was no evidence of increasing occupational exposure
with increasing environmental pollution.

Table B.12 shows the relation between the dirtiness score in three aggregated categories and
mortality from all causes of death, cardiopulmonary causes and lung cancer. This analysis is based on a Cox
proportional-hazards model with the same covariates as were included in the original model of the ACS
Study, excluding air poltution. These results provide little evidence of any independent effect of the
occupational dirtiness score on mortality. When we carried out an analysis of mortality by individual
dirtiness categories, there were some numerically elevated risks in the highest category (score 6), although
these did not attain statistical significance.
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The RR due to exposure to occupational lung carcinogens, as determined by our occupational lung
carcinogens variable, was 1.23 (95% CI: 1.00-1.51) in the fine particulate cohort, and 1.19(95% CI:
1.02-1.39) in the sulfate cohort based on the original model with 1-year age stratification. These results
confirm the utility of the lung carcinogen index as an indicator of lung cancer risk.

The Six Cities Study

Table B.13 shows the distribution of the occupational dirtiness index by several characteristics of
study subjects, including the subject's city of residence at the time of enrollment. Nearly 40% of subjects
were in the lowest occupational dirtiness category. The following population subgroups had much higher
dirtiness levels than their respective complimentary subgroups: males, subjects with less than high school
education, and subjects who self-reported that they had exposure to dusts and fimes, Smokers had slightly
higher dirtiness scores than nonsmokers. Most importantly, subjects in Topeka and Watertown, among the
least-polluted towns, had somewhat lower occupational dirtiness scores than other subjects, and subjects
in Steubenville were most likely have had high dirtiness jobs.

Table B.14 shows the percentage of subjects who worked in an occupation which has been shown,
or which is suspected to be at elevated risk of lung cancer, according to various characteristics. The
percentage of subjects with such exposure was 7.5%. The patterns by subgroup were similar to those of
the dirtiness index. There was no evidence of increasing occupational exposure to carcinogens with
increasing environmental pollution.

Table B.15 shows the relation between the dirtiness score in three aggregated categories and
mortality from all causes of death, cardiopulmonary causes and lung cancer. This analysis is based ona Cox
proportional-hazards model with the same covariates as were included in the original model used by the
Original Investigators, excluding air pollution. As in the ACS Study, there is little evidence of any
independent effect of the occupational dirtiness score on mortality. When we carried out an analysis of
mortality by individual dirtiness categories, there were some elevated mortality risk ratios in the highest
category (score 6), though these modest excess risks did not attain statistical significance.
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Table B.1. Operational Meaning of Each Dirtiness Score from 0 to 6

Dirtiness

Assessment

0

Generally no exposures, maybe the odd job with low number of exposures at low-
level* (i.e. concentration** low, frequency** low or medium)

1 or 2 low-level* exposures (concentration low, frequency low or medium)
3-6 low-level* exposures (concentration low, frequency low or medium)

More than 6 low-level* exposures (concentration low, frequency low or medium)
AND/OR 1-3 medium-level* (i.e. concentration medium, frequency low or medium;
concentration low, frequency high).

4-5 medium-level exposures (i.e. concentration medium, frequency low or medium;
concentration low, frequency high), AND probably also some low-level* exposures,
but this is somewhat irrelevant at this point

More than 5 medium-level *exposures (i.e. concentration medium, frequency low or
medium; concentration low, frequency high) AND/OR 1 or 2 high-level exposutes (i.e.
concentration medium, frequency high; concentration high, frequency medium or high)
AND probably some low-level* exposures, but this is irrelevant at this point

More than 3 high-level* exposures (i.e. concentration medium, frequency high;
concentration high, frequency medium or high) AND probably some low- and medium-
level* exposures, but this is somewhat irrelevant at this point

* Exposure level = takes into consideration both the intensity (i.e. concentration) and the frequency of the exposure.

** The concentration and frequency levels mentioned in this grid refer to the coding system used by Siemiatycki et al. in their
case-control study of occupational cancer. (Siemiatycki, J., Nadon L., Lakhani R., Bégin D,, Gérin M., Exposure Assessment. In:
Risk Factors for Cancer in the Workplace. Ed. J. Siemiatycki, CRC Press, Boca Raton, 1991, pp. 45-114.)



Table B.2 Dirtiness Score for Each Occupation Code in the ACS Study

Occupatio

ACS Occupation

Note

0
1

Unemployed

Teacher
Professor
Dean
Principal
Librarian

School superintendent
School administrator

Manager
Director
Owner

Cashier
Clerk
Sales
Retail
Store

Carpenter
Furniture maker
Lumber

Logger

Sawmill worker
Saw filer

Wood cutter
Wood worker

Electrician

Foreman

Machinist

Vocational teachers would have a 4 and
fine arts teachers usually have some
exposures (score=1) but most teachers are
unexposed

Furniture makers and carpenters are more
exposed because of paints, varnishes,

adhesives etc. We would have assigned 6
for furniture makers and carpenters and 3
for others so we’ve averaged this out to 4

Difficult one because not specific enough.
In our previous dirtiness classification
based on the 1971 Canadian Dictionary of
Occupations, the various foremen were
scored between 2 and 5 so we’ve used 3,
which is the average



Table B.2 Dirtiness Score for Each Occupation Code in the ACS Study

ACS ACS Occupation Note
Occupatio
n Code
8 Auto mechanic
Repair
Service station
Qas station attendant
9 Painter We assumed most were construction or
industrial painters, artists would have been
coded lower, i.e. score=3
10 Plumber
11 Assembler This code is very vague (we have 16
different 4-igit CCDO codes for
assemblers but most seem to have been
coded 4)
12 Welder
13 Truck driver
Bus driver
Cab/taxi driver
Delivery man
Routeman
14 Construction Covers a wide range of occupations (an
industry actually) but from what we could
see in the dirtiness index for the first 4 digits
of the CCDO, most were attributed a
score of 5
15 Rancher
Fisherman
Farmer (farm hand, farm
laborer)
16 Janitor
Handyman
Custodian

Maintenance man



Table B.2 Dirtiness Score for Each Occupation Code in the ACS Study

ACS ACS Occupation Dirtiness Note

Occupatio Score
n Code

17 Police 2
Detective
FBI
Guard
Watchman
Nightwatchman

18 Legal profession 0
Lawyer/attorney
Law clerk
Judge

19 Clergy 0
Rabbi
Minister
Priest

20 Miner 6

21 Housewife 0 Housewives actually may actually have
exposures but since they occur at home
and not in the workplace, we have
disregarded them

22 Office worker 0
Secretary
Typist
Receptionist
Clerical worker

23 Accountant 0
Bookkeeper

24 Nurse 2
RN

25 Doctor 1
Ophthalmologist
Physician
Veterinarian
GP



Table B.2 Dirtiness Score for Each Occupation Code in the ACS Study

ACS
Occupatio
n Code

ACS Occupation

Note

26

27

28

29

30

31

32
33

34

Hospital worker
Nurse’s aide
Orderly

Porter
Paramedic

Beautician
Cosmetologist
Barber

Textile worker
Sewer
Seamstress
Stitcher
Upholsterer

Cook

Chef

Butcher

Baker

Food service
Food preparation

Waiter
Waitress
Maid
Domestic
Retired

LPN

CRT operator
PBX operator

VID operator
Programmer

Data entry operator

Probably 3 since we believe they are more
exposed than nurses and doctors



Table B.2 Dirtiness Score for Each Occupation Code in the ACS Study

ACS ACS Occupation Dirtiness Note
Occupatio Score
n Code
35 Warehouse worker 4 This group is too broad; exposures depend
Factory worker on what the factory is making or what is in
(unspecified) the warehouse. Thus, we could only make
a guess on this one
36 Banking: Bank appraiser, 0
Loan officer, Teller,
Underwriter
37 Dentist
38 Postal worker, Mail carrier 0
39 Pharmacist, Mortician, 4
Chemist, Funeral director
40 Firemen 3 Heavy exposures in their workplace but
generally wear protective equipment
41 Engineer (unspecified) 2 Exposures depend on the type of engineer.
On average, in our previous dirtiness index
(based on the first four digits of the 1970
CCDO) we assigned a 2
42 Real estate 0
Insurance
Stockbroker
43 Disabled
44 Executive President, 0
Vice President
45 Telephone operator 0
46 Social worker, Therapist, 0
Counselor
47 Radio Technician 3 Exposures depend on type of technician;
Dental/M.D./x-ray on average in our previous index (based on
Technician Laboratory the first four digits of the 1970 CCDO), we
technician assigned 3
48 Steel mill worker 6



Table B.2 Dirtiness Score for Each Occupation Code in the ACS Study

ACS ACS Occupation Dirtiness Note
Occupatio Score
n Code
49 Child care worker, Day 0
care worker, Aide
(teacher, school, library,
day care)
50 Civil servant 0
Government worker
51 Photographer 5 Photographers would have been assigned
Printer 4, if they had not been in the same category
Lithographer as printers and lithographers
52 Writer, Editor, Publisher, 0
Advertising Copy writer,
Newspaper person
53 Shipyard worker 5
54 Architect 0
55 Railroad worker 3
56 Military 2 Difficult to code since it depends on what
job the serviceman performed
57 Laborer 6 Depends on what type of work the laborer
was doing but generally these unskilled
workers are in very dirty jobs
58 Heavy equipment operator 5
60 Dry cleaner 4
61 Laundry worker 3
62 Florist 4 Gardeners are very exposed (5) but florists
Gardener less (3); we’ve averaged them out
63 Pilot 1
64 Oil field worker 4
Refinery worker
65 Pipefitter 5
66 Musician 0



Table B.2 Dirtiness Score for Each Occupation Code in the ACS Study

ACS ACS Occupation Dirtiness Note
Occupatio S core
n Code
67 Dockworker 4
Tugboat worker
Maritime employee
97 Other 0

99 None given 0




Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
1 Accountants 0
2 Architects 0
3 Computer programmers 0
4 Computer systems analysts 0
5 Computer specialists, 0
n.e.c.
6 Aeronautical and - 1
astronautical engineers
10 Chemical engineers 2
11 Civil engineers 3
12 Electrical and electronic 1
engineers
13 Industrial engineers 3
14 Mechanical engineers 3
15 Metallurgical and materials 1
engineers
20 Mining engineers 1
21 Petroleum engineers 1
22 Sales engineers 1
23 Engineers, n.e.c. 1
024 Farm management | Not quite sure what this is, probably similar
advisors to 1119-158 in the 1970 CCDO, i.e. farm
consultant, grower’s advisor. Gave this
group 1 instead of the 0 attributed to 1119
because they probably visit farms and are
occasionally exposed at low levels
025 Foresters and 1
conversationists
026 Home management 0

advisors



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
030 Judges 0
031 Lawyers 0
032 Librarians 0
033 Archivists and curators 0
034 Actuaries 0
035 Mathematicians 0
036 Statisticians 0
042 Agricultural scientists 2
043 Atmospheric and space 0
scientists
044 Biological scientists 3
045 Chemists 5
051 Geologists 3
052 Marine scientists 3
053 Physicists and astronomers 2
054 Life and physical scientists, 2
n.e.c.
055 Operations and systems 0
researchers and analysts
056 Personnel and labor 0
relations workers
061 Chiropractors 1
062 Dentists 3
063 Optometrists 0
064 Pharmacists 2
065 Physicians, medical 1 In our previous evaluation of the dirtiness

osteopathic

index, we classified physicians and
surgeons 2 but veterinarians 1, we believe
they should be both 1



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code

071 Podiatrists 1

072 Veterinarians |

073 Health practitioners, n.e.c. 1

074 Dietitians 0

075 Registered nurses 2

076 Therapists )

080 Clinical laboratory 3
technologists and
technicians

081 Dental hygienists

082 Health record technologists 0
and technicians

083 Radiologic technologists 2
and technicians

084 Therapy assistants 2

085 Health technologists and 2
technicians, n.e.c.

086 Clergymen 0

090 Religious workers, n.e.c. 0

091 Economists 0

092 Political scientists 0

093 Psychologists 0

094 Sociologists 0

095 Urban and regional 0
planners

096 Social scientists, n.e.c. 0

100 Social workers 0

101 Recreation workers 0

102 Agriculture teachers 2



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code

103 Atmospheric, earth, marine 2
and space teachers

104 Biology teachers 2

105 Chemistry teachers 2

110 Physics teachers 1

111 Engineering teachers 1

112 Mathematics teachers 0

113 Health specialties teachers 0

114 Psychology teachers 0

115 Business and commerce 0
teachers

116 Economics teachers 0

120 History teachers 0

121 Sociology teachers 0

122 Social science teachers, 0
n.e.c.

123 Art, drama, and music 0
teachers

124 Coaches and physical 0
education teachers

125 Education teachers 0

126 English teachers 0

130 Foreign language teachers 0

131 Home economics teachers 1

132 Law teachers 0

133 Theology teachers 0

134 Trade, industrial, and 4

technical teachers



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code

135 Miscellaneous teachers, 0
college and university

140 ‘Teachers, college and 0
university, subject not
specified

141 Adult education teachers 0

142 Elementary school teachers 0

143 Pre-kindegarten and 0
kindergarten teachers

144 Secondary school teachers 1

145 Teachers, except college 0
and university, n.e.c.

150 Agriculture and biological 2
technicians, except health

151 Chemical technicians 5

152 Draftsmen 1

153 Electrical and electronic |
engineering technicians

154 Industrial engineering 3
technicians '

155 Mechanical engineering 3
technicians

156 Mathematical technicians 0

161 Surveyors 1

162 Engineering and science
technicians, n.e.c.

163 Airplane pilots 1

164 Air traffic controllers 0

165 Embalmers 4

170 Flight engineers 1



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
171 Radio operators 0
172 Tool programmers, 2
numerical control
173 Technicians, n.e.c. 1 Difficult because as we can see the other
technicians in this category have a score
which can vary from 0 to 4
174 Vocational and educational 0
counselors
175 Actors 0
180 Athletes and kindred 0
workers
181 Authors
182 Dancers 0
183 Designers In our previous dirtiness index (on the first
four digits of the 1971 CCDO codes), we
had estimated 4 for designers but 3 for
artists (painters, sculptors, etc.); we don’t
believe designers are more exposed than
artists so we’ve reduced the designers to 3
184 Editors and reporters 0
185 Musicians and composers 0
190 Painters and sculptors 3
191 Photographers 4 May be a little high because not all
photographers do their own developing
192 Public relations men and 0
publicity writers
193 Radio and television 0

announcers



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code

194 Writers, artists, and 0 Difficult since some artists have “dirty” jobs

entertainers, n.e.c. (i.e. painters) while others are very clean
(writers). The majority had 0, which is what
we used

195 Research workers, not 0
specified

196 Professional, technical, and 1 Assigned the average of “Professional,
kindred workers - technical, and kindred workers”
allocated

201 Assessors, controllers and 0
treasurers; local public
administrators

202 Banks officers and financial 0
managers

203 Buyers and shippers, farm 0
products

205 Buyers, wholesale and 0
retail trade

210 Credit men 0

211 Funeral directors 3

212 Health administrators 0

213 Construction inspectors, 2
public administration

215 Inspectors, except 0
construction, public
administration

216 Managers and 1
superintendents, building

220 Office managers, n.e.c.

221 Officers, pilots, and

pursers; ship



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code

222 Officials and 0
administrators; public
administration, n.e.c.

223 Officials of lodges, 0
societies and unions

224 Postmasters and mail 0
superintendents

225 Purchasing agents and 0
buyers, n.e.c.

226 Railroad conductors 2

230 Restaurant, cafeteria and 3 We considered ETS as an exposure
bar managers

231 Sales managers and 0
department heads, retail
trade

233 Sales managers, except 0
retail trade

235 School administrators, 0
college

240 School administrators, 0
elementary and secondary

245 Managers and 0
administrators, n.e.c.

246 Managers and 0 Assigned the average for “Managers and
administrators, except farm administrators,” except farm
- allocated

260 Advertising agents and 0
salesmen

261 Auctioneers 0

262 Demonstrators 0

264 Hucksters and peddlers 0



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code

265 Insurance agents, brokers 0
and underwriters

266 Newsboys 1

270 Real estate agents and 0
brokers

271 Stock and bond salesmen 0

280 Salesmen and sales clerks, 0
n.e.c.

281 Sales representatives, 2
manufacturing industries
(Ind. 100-399)

282 Sales representatives, 2
wholesale trade (Ind. 017-
058, 507-599)

283 Sales clerks, retail trade 0
(Ind. 608-699 except 618,
639, 649, 667, 668, 688)

284 Salesmen, retail trade (Ind. 0
607.618, 639, 649, 667,
668, 688)

285 Salesmen of services and 0
construction (Ind. 067-
078, 407-499, 707-947).

296 Sales workers - allocated 0 Assigned the average of “Sales workers”

301 Bank tellers 0

303 Billing clerks 0

305 Bookkeepers 0

310 Cashiers 0

311 Clerical assistants, social 0
welfare

312 Clerical supervisors, n.e.c. 0



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code

313 Collectors, bill and account 0

314 Counter clerks, except 1
food

315 Dispatchers and starters, 1
vehicle

320 Enumerators and 1
interviewers

321 Estimators and 1
investigators, n.e.c.

323 Expediters and production 1
controllers

325 File clerks

326 Insurance adjusters, 0
examiners, and
investigators

330 Library attendants and 0
assistants

331 Mail carriers, post office 1

332 Mail handlers, except post 1
office

333 Messengers and office 0
boys

334 Meter readers, utilities 1

341 Bookkeeping and billing 0
machine operators

342 Calculating machine 0
operators

343 Computer and peripheral 0
equipment operators

344 Duplicating machine 1

operators



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code

345 Key punch operators

350 Tabulating machine 0
operators

355 Office machine operators, 0
n.e.c.

360 Payroll and timekeeping 0
clerks

361 Postal clerks 0

362 Proofreaders 0

363 Real estate appraisers 0

364 Receptionists 0

370 Secretaries, legal 0

371 Secretaries, medical 0

372 Secretaries, n.e.c. 0

374 Shipping and receiving 2
clerks

375 Statistical clerks

376 Stenographers

381 Stock clerks and 0
storekeepers

382 Teachers aides, exc. 0
school monitors

383 Telegraph messengers 0

384 Telegraph operators 0

385 Telephone operators 0

390 Ticket, station, and express 0
agents

391 Typists

392 Weighers 2



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
394 Miscellaneous clerical 0
workers
395 Not specified clerical 0
workers
396 Clerical and kindred 0 Assigned the average for “Clerical and
workers - allocated kindred workers”
401 Automobile accessories 3
installers
402 Bakers 3
403 Blacksmiths 5
404 Boiler makers 5
405 Bookbinders 4
410 Brick masons and 4
stonemasons
411 Brick masons and 4
stonemasons, apprentices
412 Bulldozer operators 5
413 Cabinetmakers 5
415 Carpenters 4
416 Carpenters apprentices 4
420 Carpet installers 3
421 Cement and concrete 4
finisher
422 Compositors and 5
typesetters
423 Printing trades apprentices, 5 In our previous evaluation of the dirtiness

€XC. pressimen

index, 9519: Printing and Related
Occupations was rated 6 but we believe
we had over-evaluated it and reduced it to
5



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
424 Cranemen, derrickmen, 6
-and hoistmen
425 Decorators and window i
dressers
426 Dental laboratory 4
technicians
430 Electricians 3
431 Electrician apprentices
433 Electric power linemen and 2
cablemen
434 Electrotypers and 5
stereotypers
435 Engravers, exc. 6
photoengravers
436 Excavating, grading and 5
road machine operators,
exc. bulldozers
440 Floor layers, exc. tile 5
setters
441 Foremen, n.c.c. 3 Difficult one because not specific enough.
In our previous dirtiness index, the various
foremen were classified between 2 and 5
so we’ve used 3, which is the average
442 Forgemen and hammermen
443 Furniture and wood
finishers
444 Furriers
445 Glaziers



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US
Census
Occupatio
n Code

1970 US Census
Occupation

Note

446

450

452

453

454
455

456

461
462
470

471
472

473

Heat treaters, annealors
and temperers

Inspectors, scalers, and
graders; log and lumber

Inspectors, n.e.c.

Jewelers and watchmakers

Job and die setters, metal

Locomotive engineers

Locomotive firemen

Machinists
Machinist apprentices

Air conditioning, heating
and refrigeration

Aircraft

Automobile body
repairmen

Automobile mechanics

In our previous evaluation of the dirtiness
index, based on the first four digits of the
1970 CCDO (July 1989), we had reduced
the value for this occupation from 6 to 3.
We have few subjects in this occupation in
our studies but they do seem exposed to at
least a level 5

Difficult one because not specific enough;
depends on what the subject is inspecting
and how far he is from manufacturing
processes

Jewelry makers have quite a few exposures
and would have been coded 4 but
watchmakers are much less exposed and
would have score of 2. We have averaged
this out to 3

We are assuming that engineers are not
"firemen" and are most likely only exposed
to diesel exhaust

Was evaluated at 4 in our previous
evaluation of the dirtiness index but we
believe it was under-evaluated



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
474 Automobile mechanic 5
apprentices
475 Data processing machine 4
repairmen
480 Farm implement 5
481 Heavy equipment 5
mechanics, incl. diesel
482 Household appliance and 3 Most are installers and have very low
accessory installers and exposed score (2); mechanics are more
mechanics exposed (score of 4); we averaged this out
to3
483 Loom fixer 4
484 Office machine 4
485 Radio and television 3
486 Railroad and car shop 5
491 Mechanic, exc. auto, 4 Not too sure what these mechanics do so
apprentices we’ve given them the average value for
mechanics
492 Miscellaneous mechanics 4 Not too sure what these mechanics do so
and repairmen we’ve given them the average value for
mechanics
495 Not specified mechanics 4 Not too sure what these mechanics do so
and repairmen we’ve given them the average value for
mechanics
501 Millers: grain, flour and 5
feed
502 Millwrights 5
503 Molders, metal 6
504 Molder apprentices 6
505 Motion picture 1

projectionists



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
506 Opticians, and lens 4 Opticians are not very exposed but lens
grinders and polishers grinders and polishers are; we’ve averaged
these out
510 Painters, construction and 6
maintenance
511 Painter apprentices
512 Paperhangers 2
514 Pattern and model makers,
€XC. paper
515 Photoengravers and 5
lithographers
516 Piano and organ tuners and 0
repairmen
520 Plasterers 5
521 Plasterer apprentices 5
522 Plumbers and pipefitters 4
523 Plumber and pipefitter 4
apprentices
525 Power station operators 1
530 Pressmen and plate 5
printers, printing
531 Pressmen apprentices 5
533 Rollers and finishers, metal 5
534 Roofers and slaters 5 In previous evaluation of the dirtiness index
based on the first four digits of the 1971
CCDO (July ’89), this occupation was
classified as a 6 but we believe that 5
would be more appropriate
535 Sheetmetal workers and 5

tinsmiths



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
536 Sheetmetal apprentices” 5
540 Shipfitters 6
542 Shoe repairmen 4
543 Sign painters and letterers 3
545 Stationary engineers 4
546 Stone cutters and stone 5
carvers
550 Structural metal craftsmen 5
551 Tailors 2 In our previous evaluation of dirtiness,
tailors and dressmakers were evaluated as
4, but we believe this is more applicable to
sewers and stitchers who work in industrial
settings than tailors and dressmakers who
make custom-made clothing and are less
exposed
552 Telephone installers and 3
repairmen
554 Telephone linemen and 3
splicers
560 Tile setters 5
561 Tool and die makers 5
562 Tool and die maker 5
apprentices
563 Upholsterers 4
571 Specified craft apprentices, 4 Used the average of crafismen
n.e.c.
572 Not specified apprentices 4 Used the average of craftsmen
575 Craftsmen and kindred 4 Used the average of craftsmen

workers, n.e.c.



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US
Census
Occupatio
n Code

1970 US Census
Occupation

Note

580

586

601

602

603

604

605

610

611

612

613

614
615

Former members of the
Armed Forces

Craftsmen and kindred
workers - allocated

Asbestos and insulation
workers

Assemblers

Blasters and powdermines

Bottling and canning
operatives

Chainmen, rodmen and
axmen, surveying

Checkers, examiners, and
inspectors; manufacturing

Clothing ironers and
pressers

Cutting operatives, n.e.c.

Dressmakers an
seamstresses, except
factory

Drillers, earth

Dry wall installers and
lathers

In previous evaluation of dirtiness, we had
assigned 0 to soldiers but we believe they
generally have a few low-level exposures

Assigned the average for “Craftsmen and
kindred workers”

This is a very broad group but it looks like
assemblers, on average, were assigned a
value of 4

Comparable to 1971 CCDQ's 9317:
Packaging occupations

Previous evaluation for pressers (based on
the first 4 digits of the CCDO) was 4
because we assumed most were in dry
cleaning stores and heavily exposed to
solvents; this was the case in Siemiatycki et
al.’s studies but is most likely not always
the case

Not specific enough (i.e. cutting what) but
generally cutting is a dusty, dirty job

Should be similar to tailors



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code

620 Dyers 5

621 Filers, polishers, sanders 5
and buffers

622 Furnacemen, smeltermen, 6
and pourers

623 Garage workers and gas 5
station attendants

624 Graders and sorters, 3 Difficult one because not specific enough;
manufacturing depends on what the subject is grading,

sorting. Probably similarly exposed to
inspectors

625 Produce graders and 1
packers, except factory
and farm

626 Heaters, metal 4

630 Laundry and dry cleaning
operatives, n.e.c.

631 Meat cutters and butchers, 2
exc. manufacturing

633 Meat cutters and butchers, 2
manufacturing

634 Meat wrappers, retail trade 2

635 Metal platers 6

636 Milliners 4

640 Mine operatives, n.e.c. 6

641 Mixing operatives 6

642 Oilers and greasers, exc. 4
auto

643 Packers and wrappers, 3 Re: 9317 in 1971 CCDO: Packaging

except meat and produce

occupations



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
644 Painters, manufactured 6
articles
645 Photographic process 4
workers
650 Drill press operatives 5
651 Grinding machine 5
operatives
652 Lathe and milling machine 5
operatives
653 Precision machine 5
operatives, n.e.c.
656 Punch and stamping press 4
operatives
660 Riveters and fasteners 4
661 Sailors and deckhands 3 This probably includes some engine room
sailors which we would have score 4,
where as deckhands would normally
receive a score of 2. We averaged this out
to 3
662 Sawyers
663 Sewers and stitchers 4
664 Shoemaking machine 6 Our previous evaluation (based on the first
operatives 4 digits of the CCDO was 4 but we feel we
had under-evaluated this group)
665 Solderers
666 Stationary firemen We are assuming this is a stationary
engineer
670 Carding, lapping and 5
combing operatives
671 Knitters, loopers, and 4

toppers



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
672 Spinners, twisters, and 4
winders
673 Weavers 4
674 Textile operatives, n.e.c. 4
680 Welders and flame-cutters 6
681 Winding operatives, n.e.c. 4
690 Machine operatives, 4 Difficult, too broad a category. Used a
miscellaneous specified rough average of other machine operatives
692 Machine operatives, not 4 Difficult, too broad a category. Used a
specified rough average of other machine operatives
694 Miscellaneous operatives 4 Difficult, too broad a category. Used a
rough average of other machine operatives
695 Not specified operatives 4 Difficult, too broad a category. Used a
rough average of other operatives
696 Operatives, except 4 Assigned the average for “Operatives,
transport - allocated except transport”
701 Boatmen and canalmen 2
703 Bus drivers 3 Were classified 1 in previous evaluation of
the dirtiness index but their exposure to
engine emissions is medium-level because it
is very frequent so we’ve increased the
score for this group
704 Conductors and 3
motormen, urban rail
transit
705 Deliverymen and routemen 3 Were classified 1 in previous evaluation
(1971 CCDO 9179) but their exposure to
engine emissions is medium-level because it
is very frequent so we’ve increased the
score for this group
706 Fork lift and tow motor 3 See 1971 CCDO 9315

operatives



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Note
Census Occupation
Occupatio
n Code
710 Motormen; mine, factory, Was classified as a 2 in our previous
logging camp, etc. evaluation (Re: CCDO 9193) but we
believe a 4 is more appropriate since many
of these workers are in mines, foundries,
etc. In fact, we were tempted to code it 5
but realized that some work environments
may be cleaner (i.e. logging camps)

711 Parking attendants Could even be a 4 or 5 when working in
indoor parking lots but we used 3 because
they are often working in outdoor parking
lots

712 Railroad brakemen

713 Railroad switchmen

714 Taxicab drivers and Were classified 1 in previous evaluation but

chauffeurs their exposure to engine emissions is
medium-level because it is very frequent so
we’ve increased the score for this group

715 Truck drivers Were classified 1 in previous evaluation but
their exposure to engine emissions is
medium-level because it is very frequent so
we’ve increased the score for this group

726 Transport equipment Assigned the average for “Transport

operatives -allocated equipment operatives”

740 Animal caretakers, exc.

farm

750 Carpenters’ helpers

751 Construction laborers, exc.

carpenters’ helpers

752 Fishermen and oystermen

753 Freight and material

handlers

754 Garbage collectors



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
755 Gardeners and 4
groundskeepers, exc. farm
760 Longshoremen and 4
stevedores
761 Lumbermen, raftsmen, and 2
woodchoppers
762 Stock handlers 2
763 Teamsters ) We are assuming that “truckers” are not
included since there’s a separate code for
them. Teamsters are thus workers who
lead a team of horses. Since they would
probably be less exposed to exhaust
(because in the past when horses were
prevalent, there were fewer cars™), We
have assigned a “2” instead of the “3” we
assigned to “track drivers”
764 Vehicle washers and 2
equipment cleaners
770 Warehousemen, n.e.c. 4
780 Miscellaneous laborers 4 Difficult because the group is too broad.
Gave a rough average of other laborers
785 Not specified laborers 4 Difficult because the group is too broad.
Gave a rough average of other laborers
796 Laborers, except farm - 3 Assigned the average for “Laborers, except
allocated farm™
801 Farmers (owners and 4
tenants)
802 Farm managers
806 Farmers and farm 4 Assigned the average for “Farmers and
managers - allocated farm managers”

821 Farm foremen 3



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
822 Farm laborers, wage 4
workers
823 Farm laborers, unpaid 4
family workers
824 Farm laborers, self- 4
employed
846 Farm laborers and farm 3 Assigned the average for “Farm laborers
foremen - allocated and farm foremen”
901 Chambermaids and maids, 2
except private household
902 Cleaners and charwomen 3
903 Janitors and sextons 4
910 Bartenders 4 We consider ETS as an exposure
911 Bus boys 1
912 Cooks, except private 2
household
913 Dishwashers 2
914 Food counter and fountain
workers
915 Waiters 1
916 Food service workers, 1
n.e.c., except private
household
921 Dental assistants 3
922 Health aides, exc. nursing 3
923 Health trainees 3
924 Lay midwives 3
925 Nursing aides, orderlies, 3
and attendants
926 Practical nurses 3



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
931 Airline stewardesses 1
932 Attendants, recreation and 0
amusement
933 Attendants, personal 0
service, n.e.c.
934 Baggage porters and 0
bellhops
935 Barbers 3
936 Boarding and lodging 3
house keepers
941 Bootblacks 1
942 Child care workers, exc. 1
private household
943 Elevator operators 1 We consider ETS as an exposure.
944 Hairdressers and 5 Hairdressers are more exposed than
cosmetologists barbers
945 Personal service 2 Difficult, group too broad. Used a rough
apprentices average of other personal service workers
950 Housekeepers, exc. private 2
household
952 School monitors
953 Ushers, recreation and
amusement
954 Welfare service aids 0
960 Crossing guards and bridge 2
tenders
961 Firemen, fire protection 3
962 Guards and watchmen 1
964 Marshalls and constables 2
964 Policemen and detectives 2



Table B.3. Dirtiness Score for Each Occupation Code in the Six-cities Study

1970 US 1970 US Census Dirtiness Note
Census Occupation Score
Occupatio
n Code
965 Sheriffs and bailiffs 2
976 Service workers, exc. 2 Assigned the average for the group
private household - “Service workers, exc. private household”
allocated
980 Child care workers, 1
private household
981 Cooks, private household
982 Housekeepers, private 2
household
083 Laundresses, private 2
household
984 Maids and servants, 2
private household
986 Private household workers 2 Assigned the average for “Private

- allocated

household workers”




Table B.4. Occupations and Industries Known to Entail an Excess Risk of Lung Cancer (List A)
Linked to International Occupation (ISCO) and Industry (ISIC) Classification

Industry Occupation ISIC Boolean  [SCO 1968
1971 Operator

Agriculture Vineyard workers using 1110 and 623.30
arsenical insecticides (before
1970)

Mining and quarrying  Arsenic mining/ uranium 2301 or and 038.10/.90,
mining/ion-ore mining / 232 or 700.20, 711.%
asbestos mining/ talc mining 2909 or (excluding
and milling 2902 711.40), 712.90,

973.45

Chemical (basic Pigment chromate production / - -

industrial chemicals) = BCME, CCME production

Pesticide and herbicide Arsenical insecticide - -

production production and packaging
Asbestos production Insulated material production 3699 and 741,90, 751%*,
(asbestos cement products, 752.*,
pipes, sheeting, textile, clothes, 754.15/.20/.25/.7
masks) 0/.75/.90,755%,
or any and 756.70
industry
943.30
Metals (iron and steel ~ Iron and steel founding 3710 and 724.*% 725 *

basic industries)



Table B.4. Occupations and Industries Known to Entail an Excess Risk of Lung Cancer (List A)
Linked to International Occupation (ISCO) and Industry (ISIC) Classification

Industry Occupation ISIC Boolean ISCO 1968
1971 Operator

Metals (non-ferrous,  Copper smelting / zinc smelters3720 and Blue-collar
basic industries: / cadmium alloy production / worker”
smelting, alloying, aluminum production / nicke] or any and Ahrens and Merletti
refining, rolling, refining / chromate production /dUstry madicerinecha iblne-
; ] . \ collar” group
drawing, casting) cadn%lum produf:tlon and. : comprised of the
refining / beryllium refining and following ISCO
machining / production of codes: 5-5* (all
llium-containi subgroups within 5-
beryllium-containing products 5)/ 5.6 Gall
subgroups within 5-
6) / 5-81 (firefighter)
/ 6-28 (farm

machinery operator)
/6-31 (logger) / 7-*
(all subgroups
within 7) / 8-* (all
subgroups within 8)
/ 9-* (all subgroups
within 9).

724.40/.50
90

Metals (non-ferrous, basic Cadmium pigment manufacture - -
industries: smelting,

alloying, refining, rolling,

drawing, casting)

Metals (non-ferrous, basic ~ Pickling operators - 729.40
industries: smelting,

alloying, refining, rolling,

drawing, casting)

Metals (non-ferrous, basic Chromium plating - 728.*, 729.40
industries: smelting,

alloying, refining, rolling,

drawing, casting)

Metals (non-ferrous, basic Electroplating {(cadmium) - 728.20/.90, 729.40
industries: smelting,

alloying, refining, rolling,

drawing, casting)

Metals (non-ferrous, basic Brazing - 8§72.45
industries: smelting,

alloying, refining, rolling,

drawing, casting)



Table B.4, Occupations and Industries Known to Entail an Excess Risk of Lung Cancer (List A)
Linked to International Occupation (ISCO) and Industry (ISIC) Classification

Industry Occupation ISIC  Boolean ISCO 1968
1971 ~ Operator

Metals (non-ferrous, basic ~ Polyvinylchloride compounding - -
industries: smelting,

alloying, refining, rolling,

drawing, casting)

Metals (non-ferrous, basic ~ Nickel-cadmium battery - -
industries: smelting, manufacturing

alloying, refining, rolling,

drawing, casting)

Shipbuilding, motor Shipyard and dockyard, motor 3841 or and Blue-collar worker
vehicle, railroad equipment  vehicle and railroad manufacture 3842
manufacturing workers
or any and 841.25/.30, 871.30
industry
Gas Coke plant workers and gas 3540 or and 74*.* (excluding
production workers 4102 745.%)
or any and 749.2
industry
Construction Insulators and pipe coverers - 956.*
Construction Roofers - 953.20/.30/.40/.90
Construction Asphalt workers - 953

40, 974,50/.60

Other Painters (construction, automotive - 931.*%, 939.*
industry, and other users)




Table B.S. Occupations and Industries Suspected to Entail an Excess of Risk of Lung Cancer (List
B) Linked to International Occupation (ISCO) and Industry (ISIC) Classifications

Industry Occupation ISIC1971 Boolean ISIC 68
Operator

Agriculture Insecticide application - -
Mining and quarrying Zinc-lead mining, metal mining - -

Food industry Butchers and meat workers 3111 and Blue-collar

Ahrens and Merletti

or any and defined a “ blue-

industry collar” group
comprised of the
following ISCO
codes: 5-5* (all
subgroups within 5-
5)/ 5-6* (ail
subgroups within 5-
6) / 5-81 (firefighter)
/6-28 (farm
machinery operator)
/6-31 (logger) / 7-*
(all subgroups
within 7) / 8-* (all
subgroups within 8)
/ 9-¥ (all subgroups
within 9). or 451.30

773.%
Leather Tanners and processors 3231 and Blue-collar
or any and 761.*
industry
Wood and wood products Carpenters, joiners 8i*.* 954*
Printing Rotogravure workers, printing 3420 and 921.10.922.%,
pressmen, machine-room workers, 926.30/.50
binders, and other jobs
Chemical production Acrylonitrile, vinylidene chloride, - -
polychloprene, dimethylsulfate,
epichlorohydrin, benzoyl chloride
Rubber Various occupations in rubber 3551 or And Blue-collar
manufacture 3559
or any and 901.20 to 901.40,

industry 901.90, 902.*



Ceramic, refractory brick,
and glass

Metals

Motor vehicle
manufacturing and repair

Transport
Transport
Transport

Transport
Other

Ceramic and pottery workers, glass
workers {art glass, container and
pressed ware)

Lead smelting, iron and steel
founding

Mechanics, welders etc. (forging
press operator, machine tool
operators, motor-vehicle
mechanics)

Railroad workers
Bus and truck drivers

Operators of excavating machines
(heavy equipment operators)

Filling station attendants
Laundry and dry'cleaners

3610 or
3691 or
3620

or any

industry

3843 or
9513

3843

And

and

and

and

Blue-collar

891.% 892.%,
893.20/.0/.40/.50/.60/.
90, 894.40,
899.20/.30/.40/.50/.60
/.70/.90

831.*, 839.60,
832.20/.30, 833.%,
834.%, 843.%, 872.%
849.85

983.%, 984.40
985.40 to 985.60

974.20 to 974.45,
974.55, 974.70, 974.90

560.*




Table B.6. Occupations and Industries Known to Entail an Excess Risk of Lung Cancer (List A)
Linked to ACS Study Occupation Codes

Industry Occupation ACS Note
Code
Agriculture Vineyard workers using No fit for this group in the ACS occupation ¢ ¢
arsenical insecticides (before codes. This group was therefore not included.

1970) Considered ACS occupation 15 (rancher, fisherman,
farmer) but decided against it because only a subset
of farmers and ranchers is involved in insecticide
application and even fewer apply arsenical
insecticides

Mining and Arsenic mining/ uranium 20 Miner
quarrying mining/ion-ore mining /

asbestos mining/ talc mining At first, we were not going to include this ACS code

and milling because it was not specific enough to arsenic,
uranium, iron-ore, asbestos or talc mining, but we
realized that the ISIC 71/ISCO 68 codes used by
Ahrens and Merletti were not very much more
specific and yet they included them

Chemical Pigment chromate production No fit for this group in the ACS occupation codes.

(basic / BCME, CCME production This group was therefore not included

industrial

chemicals)

Pesticide and Arsenical insecticide Ne fit for this group in the ACS occupation codes.

herbicide production and packaging This group was therefore not included

production

Asbestos Insulated material production No fit for this group in the ACS occupation codes.

production (asbestos cement products, This group was therefore not included. Considered
pipes, sheeting, textile, ACS occupation 28 (textile worker, sewer,

clothes, masks) seamstress, stitcher, and upholsterer) but decided
against it because only asbestos textiles should be
included and therefore this textile worker group is too
broad

Metals (iron Iron and steel founding No fit for this group in the ACS occupation codes.
and steel basic This group was therefore not included. Considered
industries) ACS occupation 48 (steel mill worker) but this group

is a little too broad since we noticed that Ahrens and
Merletti only consider “casters, moulders and
coremakers;” furnacemen, for instance are not
included



Table B.6. Occupations and Industries Known to Entail an Excess Risk of Lung Cancer (List A)
Linked to ACS Study Occupation Codes

Industry Occupation ACS Note
Code

Metals (non- Copper smelting / zing¢ No fit of this group in the ACS occupation codes.
ferrous, basic smelters / cadmium alloy This group was therefore not included
industries: production / aluminum
smelting, production / nickel refining /
alloying, chromate production /
refining, cadmium production and
rolling, refining / beryllium refining
drawing, and machining / preduction
casting) of beryllium-containing
products

Metals (non- Cadmium pigment No fit for this group in the ACS occupation codes.
ferrous, basic manufacture This group was therefore not included

industries:

smelting,

alloying,

refining,

rolling,

drawing,

casting)

Metals (non- Pickling operators No fit for this group in the ACS occupation codes.
errous, basic This group was therefore not included

industries:

smelting,

alloying,

refining,

rolling,

drawing,

casting)

Metals (non- Chromium plating No fit for this group in the ACS occupation codes.
errous, basic This group was therefore not included

industries:

smelting,

alloying,

refining,

rolling,

drawing,

casting}



Table B.6. Occupations and Industries Known to Entail an Excess Risk of Lung Cancer (List A)
Linked to ACS Study Occupation Codes

Industry Occupation ACS Note
Code

Metals (non- Electroplating (cadmium) No fit for this group in the ACS occupation codes.
errous, basic This group was therefore not included

industries:

smelting,

alloying,

refining,

rolling,

drawing,

casting)

Metals (non- Brazing No fit for this group in the ACS occupation codes.
errous, basic This group was therefore not include

industries:

smelting,

alloying,

refining,

rolling,

drawing,

casting)

Metals (non- Polyvinylchloride No fit for this group in the ACS occupation codes.
ferrous, basic compounding This group was therefore not included

industries:

smelting,

alloying,

refining,

rolling,

drawing,

casting}

Metals (non- Nickel-cadmium battery No fit for this group in the ACS occupation codes.
ferrous, basic manufacturing This group was therefore not included

industries:

smelting,

alloying,

refining,

rolling,

drawing,

casting)



Table B.6. Occupations and Industries Known to Entail an Excess Risk of Lung Cancer (List A)

Linked to ACS Study Occupation Codes

ACS
Code

Industry Occupation

Note

Shipbuilding,
motor vehicle,
railroad
equipment
manufacturing

Shipyard and dockyard, 53
meotor vehicle and railroad
manufacture workers

Gas Coke plant workers and gas
production workers

Construction Insulators and pipe coverers

Construction Roofers

Construction Asphalt workers

Shipyard worker

Also considered ACS occupation 11 (truck driver,
bus driver, cab driver, delivery man, routeman)
because there are certainly many assemblers in this
industry/occupation combination but decided that
the group was too broad and would comprise many
assemblers in other industry/occupation
combinations

Also considered ACS occupation 55 (railroad worker)
but decided that railroad manufacture workers were
not included in this ACS group "railroad worker”
However ACS occupation 55 has been assigned to
list B

Also considered ACS occupation 67 (dockworker,
tugboat worker, maritime employee) but decided
against because the group is too broad. Although we
believe "dockworkers" should be included, we are
fairly sure that tugboat workers and other maritime
employees were not meant to be included

No fit for this group in the ACS occupation codes.
This group was therefore not included

No fit for this group in the ACS occupation codes.
This group was therefore not included

Considered ACS occupation 10 (plumber) but
decided the “plumber” group was too broad

Also considered ACS occupation 65 (pipefitter) but
decided the “pipefitter” group was too broad.
Furthermore, pipefitters often do maintenance work
in plants instead of construction work

Also considered ACS occupation 14 (construction)
but decided against because the group is too broad;
only a subset of construction workers potentially
exposed to asbestos or PAHs should be included

No fit for this group in the ACS occupation codes.
This group was therefore not included

No fit for this group in the ACS occupation codes.
This group was therefore not included



Table B.6. Occupations and Industries Known to Entail an Excess Risk of Lung Cancer (List A)
Linked to ACS Study Occupation Codes

Industry Occupation ACS Note
Code
Other Painters (construction, 09 Painter

automotive industry, and
other users)




Table B.7 Occupations and Industries Suspected to Entail an Excess Risk of Lung Cancer (List B)

Linked to ACS Study Occupation Codes

Indusfry

Occupation

ACS Code

Note

Agriculture

Mining and
quarrying
Food
industry

Leather

Wood and
wood
preducts

Printing

Chemical
production

Rubber

Insecticide application

Zinc-lead mining, metal mining

Butchers and meat workers

Tanners and processors

Carpenters, joiners

Rotogravure workers, printing
pressmen, machine-room
workers, binders, and other
jobs

Acrylonitrile, vinylidene
chloride, polychloprene,
dimethylsulfate,
epichlorchydrin, benzoyl
chloride

Various occupations in rubber
manufacture

No fit for this group in the ACS occupation codes.
This group was therefore not included

Considered ACS occupation 15 (rancher, fisherman,
and farmer) but decided against because the group
is too broad; includes fishermen and in any case,
only a subset of farmers and ranchers is involved in
insecticide application

Also considered ACS occupation 62 (florist,
gardener) but decided against it because Ahrens
and Merletti considered that even the subgroup
“horticultural farmers™ was too broad

No fit for this group in the ACS occupation codes.
This group was therefore not included

No fit for this group in the ACS occupation codes.
This group was therefore not included

Considered ACS occupation 29 (cook, chef,
butcher, baker, food service, food preparation) but it
didn’t make sense to include bakers for instance
since they are usually not exposed to meat products

No fit for this group in the ACS occupation codes.
This group was therefore not included

No fit for this group in the ACS occupation codes.
This group was therefore not included

Considered ACS occupation 04 (carpenter, furniture
maker, lumber, logger, sawmill worker, saw filer,
wood cutter, wood worker) but decided against
because loggers and sawmill workers are included
here and Ahrens and Merletti did not include them
in their group

No fit for this group in the ACS occupation codes.
This group was therefore not included

Considered ACS occupation 51 but decided that
this group is too since it includes photographers

No fit for this group in the ACS occupation codes.
This group was therefore not included

No fit for this group in the ACS occupation codes.
This group was therefore not included



Table B.7 Occupations and Industries Suspected to Entail an Excess Risk of Lung Cancer (List B)
Linked to ACS Study Occupation Codes

Industry Occupation ACS Code Note
Ceramic, Ceramic and pottery workers, No fit for this group in the ACS occupation codes.
refractory glass workers (art glass, This group was therefore not included
brick, and container and pressed ware)
glass
Metals Lead smelting, iron and steel Ne fit for this group in the ACS occupation codes.
founding This group was therefore not included
Motor Mechanics, welders etc. No fit for this group in the ACS occupation codes.
vehicle (forging press operator, This group was therefore not included
manufactur  machine tool operators, motor-
ng and ehicle mechanics) Considered ACS occupation 12 (welder) but
repair decided against it because only a subset of welders
would have worked in motor vehicle manufacturing
Transport Railroad workers 55
Transport Bus and truck drivers No fit for this group in the ACS occupation codes.
This group was therefore not included
Considered ACS occupation 13 (truck driver, bus
driver, cab/taxi driver, delivery man, routeman)
because it was too broad, i.e. included taxi drivers,
routeman, delivery man
Transport Operators of excavating 58 Heavy equipment operator
machines (heavy equipment
operators)
Transport Filling station attendants 08 Auto, mechanic, repair, service station, gas station
attendant
Other Laundry and dry cleaners 60 or 61 Dry cleaner (60), Laundry worker (61)




sponpoid s0Jsagse 0) parolgsal aq pinoys dnoas oy pue papnjout
aq os]e p[nom sjonpoud auojs puB [RISUI JI[[RIOWUOU JSIO PUE ‘ssB[SIaqy

(sajseun ‘sapopo
‘3111%3) ‘Supesys

‘[OOM-TRISULL JO AIMOBJNUBWI STf] UI PAA[DAU] SII0OM 95N1BIS PROIG ‘sodid “syonpoad
00 [[13S ST (109) syonpoid uonemsur pue soysaqsy :uonednasp pue (g¢1) JUSUISD S0)S2qSE)
sjonpoId auols pue [RISUTUI ST[[EISUIUOU SNOSUR|[SOSTA (ANSNPUT I1J ISISO[D uononpoxd uononpoad
9], 'sopoo uonednooo pue Ansnput snsuag o461 ogi ur dnoiS snp 10§ 31y ON [eLIBUL pajehsu] 50)89qSY
SuiSexpoed
pue uononpoxd uononpoxd
PeOIq 00} YONUW SI [BMUSYD [RNYNOMSY :ANsSnpul 35350[0 apronoasul apIIqIeY
9], *sopoo uonednooo pue Ansnpur SNSUO (L6 o) U dnoad st 10§ 37 ON [eoIUaS Ty puUE ap1onsad
uorjenpoid {sTeommoyD
HWDD “ANDE [etnsnpul
/ uononpoad o1seq)
sapoo uonednooe pue £nsnpur snsuss g6 1 Sy1 ul dnoad snq) 101 1] ON SJBUIOIGO JuaILBT ] [esnusyD
Surumu U poAjoAm
10U 9JaMm OUM SIoxIom Luewl SuIpn[our “peoiq oo} st dnoid siyy asneseq
{01£) '8 “dureo Swn3So[ *A10108] ‘oUNU {UIULIOIO SPN]OU] JDASMOY JOU PIP
A\ “TR[ILIIS 31 SYSE] JIA1) JO SUOS I0UIS PAPN]OUS 9 OS[E P[RoYs sreamSua Suru
21} ‘PIPNIOUI o1 SUBIOTUTOS) SUTHIW JT 1Byt I[af M Jng Papmoul jou Ppure Sutom
PRY IMALIA PUR SUSITY YSTIA ‘SIOSUISUS SUTumu pappe am ‘os[y "dA0qe ofey Surum
PaqLIdsap 950y sapisaq Jutura Jo sad4) SISI0 SPNIOUT [[IM I 95nE0aq sojsaqse ; Sururm
preoaq oo} st uotuido no st dnoad spy T, -suonednooo Sururur yim (Surur 850 s10-uol/ururu
1eoo 1deoxa) SuTuIt JOJ S9POO [BLNSNPUT At} PAUIqUIOS *5°1 ‘aARy Loy J0 /60 umjuem Surdirenb
SB SUOP SABY aMm [NSHSIA PUR SUSIY YIIM 93138 £][e01 1 UOp am Yoy 09 30 0Z0 Pue I0 /$0 /Ui oTasTy pue Sutury
(0261 210359)
peoaq oot aq pinom dnois uonednoso/Lnsnpur sapIoIioasul
Aue 0s spre£sura 01 91J103ds 9poo Ansnpur 1o uonednooo ou sy asay T, [eotuasIe Sursn
"S3p02 Uorednad0 pue Ansnput snsusd 061 943 ul droi3 sty 10y 13 oN SINIOM PIRASUIA amnousy
Jojeradpy
ANON uonednaong ueajoog  Ansnpuy uonednao) Ansnpuy

sapo)) Ansnpuj pue uonedndod
Apmg san1o-xIg 03 pavul] (V 1SI) 120U 3unT Jo YSry SSooXy UB [[eJUF 0} WAOUY SaLsnpu] pue suonednos() *g'q 2[qeL




(Sunses

‘SurmeIp
“Bunqroz
‘Bururax
‘Suifo]e
‘Sunpours
ampoeInueL :saLsApul
uawmSid J15kq ‘SNOLID
sopoa nonednoso pue Ansnpur snsuas (267 9y ul dnoid sigy Jof 113 oN wmnrupe)) -uou) sye1R
sponpoid
Surureuo
-umy[£1aq
Jo uononpoad
/ SumuIyoreu pue
Suruges wmypAseq
/ Sutugax
pue uononpoxd
WNTWIpED
/ uonanpoad (Sunses
aTeWOI]D ‘Surmerp
/ Bururyas o ‘Burjjol
/ uonanpoxd ‘Furuiaa
UONBUIGUIOD wnunye ‘Burorre
1y} pauSIsse U3aq PARY] [[LM SIONIOM OU 95TEd2q Wa[qoid & jou S| /J uononpoxd ‘Sunyaws
SI{} JNQ 9SUSS OB 10U AR SUCHRUIGUIOS uonednoso-Ansnpul ayl JO SWog Ao[[e uInIwpes :saLgsnpul
*sopod uonednooo ()4 SNSUS) oY) JoJ dnoid & yons paulyap 2AeY OS[E am fal / SIAY[STS SUIZ 2158 ‘SNOLR
pue uonyednooo a1y 10§ dnoIf Jej[oo-oniq ,, ® pasn pey IISHISJA] PUB SUSNY Ie[[o2-an|q pue 081 /Sunpows Jaddon -uou) sTe1aj
sapn Surpuodsasod pue sapoo ay) Jo 1si] & A[uo (samsnpur
WHISAS HORBIYISSER a1 JO Adoo aya[duwiod & sA8Y 10U Op 9m S8 2Ins 3 0] SBupunoj  015RQ [99)5 pUE
YOILIIP S INq SOUPUNOY [93)8 puw uoll A[UTRW ST /] ANSNPUT 2AS1[3q oM F0S 10 €06 pue vl [93)§ pue uoIy uoa1) STRISI
JoreradQ
o10N uonednosp ueapoog  Ansnpuy uonednasgy - Ansnpuy

sopo)) Ansnpu] pue uonednoo()
Apmyg Sa1II0-XI§ 0 paxur ( ISI7T) 1ooue)) Sun‘ Jo YSTY SSO0XH Ue [Fejur] O} UMOUY sainsnpuy pue suonednao() ‘g ¢ dqel,




Sunerd swonpo oy Jo asnesaq aseos Aue up ,y,, popod

aq T[Is sIe[donas[e S0UTS Ja1eUT A[Teal 1, US30p 11 asTeaaq ST 31 9G4 Jnq
‘YSnouo oyy1oads jou ST 31 asneseq sisrefd wnmupeo Ioy spoo sioejdonnaye
oy} pasn MW puUe suaIqy Ajm ams oyinb joN ‘siejerd wmnopes are
s1ore[d ma] A1oA asneoaq s1ae]d SWOIYD YIMm s sIaye[d [EI9J 1$E€9 asn 1,ue))
*$apoo uonednooo pue Ansnpur snsus2 061 993 Ul dnoi8 smy) 103 1] ON

s1aje|d awoo se simed [e1our J[e SurznoSaes Aq 0119
81q 8 SUD{R 29 3, T0M oM ‘TOUIIOD 350U 9T §] Surlerd wniwon aoUIg

sapod uopednaoo pue Ansnpul snsuso 0z6] o3 ur dnoid sny Joy 313 oN

(wnmupes)
Sunerdonsaryg

Ansnpur Sunerd
$€9 e wnnom )

siojerado Surporg

(Sunseo
‘Bumerp
“Burjox
‘Bururyar
‘Burdoqe
‘Gunjours
'SaLgsnpul
215eq ‘SnolLIaj
-uou) s[eleN

(Sunses
‘Surmerp
‘Furproz
“‘FGurugax
‘Suriofe
“‘Funpows
‘saLnsnpur
oIse(q ‘SNOLIJ
-uou) s[e19W

(3unseo
‘BurmeIp
‘Burpioa
‘Sururyas
‘Surkofre
‘Sunaws
sensnpul
21seq ‘ShoIId
-uou) s[RI

3oN

J01e10d0

vonednasp uesjoog  Ansnpuy uonednanQ

Ansnpuy

sapo)) Ansnpuy pue uonednos()

Apmg son1o-x1g 0} payur (v 1STT) 190uB) SunT Jo JSTY SS0XE UE [IEJUH 0} UMOUY] SOHISNpU] pue suonednoo() ‘§'q S[qEL



$9p0d UoNedNs50 pur Ansnpur snsuad (L6 o1 Ul dnosd sigy 103 31 ON

§3p05 Uworednooso pur ANsnpur snsuso 461 2y ul dnoid smyy 103 1 ON

oL105ds 210U I SR PINOM Y2IYMm “A1)SNpUr YIM

UOLEUIqUIOD OU ST 2131} PUB prosq 003 ST SIANND SWIE[] PUE JSP[3M,, 1089
uonednogo

2], "sapod uonednooo pue Ansnpul snsusd gL61 2y ur dnous siy) 105 1y oN

Supmosenuewr
A1a18q

WINUIPEd-[3}OIN

Suipunodwos
apuoyoAmaL[og

Surzeig

(Sunseo
‘Surmerp
“Bur[ioa
‘Burugyaa
‘Burfofe
‘Supjours
:S3LSApuI
215Bq ‘SNOLID]
-uou) S[eRW
(Sunses
‘SuimeIp
‘Burpox
‘Suturyax
‘Sukofe
‘Supnaws
:SaInsnpiy
o15eq ‘SNOLIR)
-uou) s[es

(Sunseo
‘Suimerp
‘Burpror
‘Sanuyax
‘Buifore
‘Sumetus
sarysnpur
2ISeq ‘SN0
-uou) sTels|y

oN

uonednoan

Jojeredp

ueafoog  Ansnpul uonednos)

Ansnpuy

$3po)) Ansnpuy pue uorednoo()
Apmg san10-XIG 03 padur] (V ISK]) 100ue) SunT Jo YSIy SSo0XH Ue [12)uy 0) UsMOUY SSInsnpu] pue suonednos() ‘g Aqe]




sapoo uonednoco pue Ansnpul snsuad (761 sy ut dnosd spp 1oy I ON sJoyIoM Jeydsy UONINISUO)
IS} NBUTWIS 0} [ SISM
DOSI 217120ds 210U 31) YNIM INSTISIA PUR SUSIYY '019 ‘SISNE[S ‘SIHJO0I [Rlo
apnjoul p[nom 3t se ‘ySnous oy1oads 10U SI (F£S) SISIE[S PUR SI9J00I J0f PO
3y, "sapoo uotjednooo pue Ansnpur snsuad L61 ayp ut dnoid sy J0F 313 ON sI0Jooy uonaNnSuoD)
Ansnpur stalzA00 adid
109 pue Aue PUR sIoJRINSUY uoRINRSUO)
sIayiom A1ouryal
uma[oxad au S1BUITITS 0) M ST JUIGUIOD e 94 Jer 9poo uonednaoo
ou aAey Inq (<€) 20D puy UmMe[oned JO SIONPOIJ SNOSTR|[SSTIA]
JO ampoEInuER 10J 2p02 ANSNpUl Ue 948y Op 9 (4 StL) Sioxom Surugar
uma[onad ulpn[oxa (4f7L) SISYI0N PRI PUR SIOSSIO0I] [ESIUDYY) M SIOYIOM
(zo1¥) vonnquysiq puy smoejnuL sen puy ([H3£) [20D PUY WNSjOI3Y uononpoid
JO S19NPOI4 SNOSURIISISTIAL JO) SIMMISBINUBIA] PIUIGLIOD INS[IAJA pUe SUSIYY sed pue 519jIoMm
‘sapoo uonednooo pue Ansnput snsuad (261 9y U1 dnod s Joy 11 ON yrepd ayoy Serny
Ansnpuy podsuen wyesm,, SY1 UT 2q PINom JSOwW 20wis SULmORnuUew
Armrel Jo Surp(ingdiys pim uoneUIqUOD oYy £q pajeurun]s aq L[qeqoid
PINOM ING SIYI0M JRT[0D -1[q A} Ul paphyoul A[snoraqo are Loy, *spnjoul
1.UPIP INS[ISA] pUR SUMTY 90UIS S103I0Mm PIELYO0P 81} INOGR INS 10N
219 15219)Ul JO amsodxa SY) 5T YoM SOISagse
0} pasodxo 918 SIOIOM 9S91) JO J9Sqns € AJUO 9snessq SunmyoeynuUELx
O[OISA JOTOWI PAPNIOXD JABY M “SUSIYY PUE [N 0] A[IRILITS SIjIOM
Ansnpur aimpoenuel  SULNENUEH
UOTIBUIQUIOD ST} PIUSISSE US3q SATY || SINHOM OU 2STiEDaq Walqoid © Aue Io proIIRI Juswdinba
10U 51 STy} Jnq 2sUSS I3[eLl JOU AR SUOHRUIqUIOD UoNedNo00-AUSNpul 1) Jo 09/, pue pue S[oIysA proIIEl
swog 'sapod uoyednose 7 Snsua)) a3 10y dnoid e yons paugop saey osye | 627 Jojow ‘pIeANaOp  “S[oISA JOJOW
pue uolednooo sy Jof dnoid  Je[[os-an|q ,, & pasnh pey IISISIA PUR SUSI[Y Je[[09-2n]q puy 10 877 pue preidigs ‘Butpnngdys
J0reaadp
ON uonednaop uesjoog  Ansnpuy wonednasp Ansnpuy

sapo)) Ansnpuj pue uonednod)
Apmg san10-XIg 0} pay{uI' (V 1SI'T) 200ue) SunT Jo YNy SSe0XH Ue [1e)y 0} Wmouy] sasnpuy pue suorednoo() *g g I[qel,




way 210uSt 01 paprosp (sIasn Iso

aABY om ‘asa1) Jo maJ AIoA A[qeqoId SIe 219U} S0UIS Jnq MO[aq papjour pue ‘Ansnpuy
A1qeqoid s1e yorym (S68 9poo ODS]) S101eI00a(] PUE SINUTEJ SOIIRIS,) aAnouIoE
PUE SSE[D) 3pn[oul 10U pIp os[e ASYT, *(, T9T 3pO> ODSI) 10U PIP M ¥¥9 Ansnpuy ‘UononnSueo)
PpUE SUAIY asnedaq {06[) S101d[Nos pue SIBMIIRg SPNIOUI JOU PIP IM I0 €6 10 (16 pue Aue sIureq 11 g]
JojeradQy
30N uonednaog weajoog  Ansnpuy uoniednaoQ Ansnpuy
sepo)) Ansnpuy pue uonednoo)

Apmg SaNIO-XIS 03 payury (V ISIT) Jooue) Sung Jo JSTY SSI0XH UE [IBJUF O} UMOWY SSLISNpU] pue suoniednoo() g Aqel




0SL sponpod
0 Ehp 10 911 Ansnpm poosm.
IoCIy Io €1 pue Aue stourof ‘srauadie)) pue poom
wsAS UOHROYISSRID SNSULD SN L6 9P W slossaooad 1ayes) s1ossazoxd
pUe SIaUUEe] JOJ 59po2 Teuonednooo syoads ou are azagy ODST A]IVN 1o rej[os-an|q pue 88¢ pue sIoUue], Jageay
Jons se papos aq SARY [[14 5199[qNs ou e Jojew § LoM
71 “Suoim are om JIIng Ansnpui sjonpoad Jeotl S1f) UL pa3Iom ALY PInod
sIojIom asay) sdeqiad jey) pepioap oA "SISWLFE] JO SIDIYSED ‘SIOUTIoM ‘SIS
Safes alf) aphjoul J0U PIp TN USLISSES OPE] [IE1AI 911 POppe INSUAN pue
SUSI[Y Je(} pajou ag prnoys 1 "(dnors Jefjos-enyq ayy Jayge o'1) suonednod0
Jo 181 21 Jo pus o1 3e seadde sopoo 1eje] asayy, “Ansnpur  senpoxd Ansnpur
Jeaur, oY) ul payIom £ay) JI PAPNIOUL 2q A[UO [[TM SIONIOM 28al) ‘Ansnpur pue Aue 10
ST QM PRUIQUIOS OSTe a8 Aoty aoulg "Ansnpur  sjonpoid jeaur,, o) ut 716 10 €9
P10/ 9ABY Avil £91f) 95BO UT SIONI0A ULIEJ SNOLIEBA pUE SISYSIoMm ‘SISNses 1O £€9 10 [€9
‘SHID]2 S3[BS PApNOUI SARY 9M “SINIOM JE[J0I-9N]q o) O} UORIPPE U
9¥8 10 8
UONeUIqUIOD 01 128 10 908
SI} paudisse Us2q JARY [[IM SIHFOM OU asnesaq wayqoud e jou st J0 708 10 108
ST} TN SSUSS SYEUL 30U ABW SUCITRUIqUIOD Uonednooo-Ansnpul o1 Jo swiog 10 Z6E 10 OIE
*5apoo uoTyednaao (/, SnsuUs) oY) 10F dnoif e yons pauLjop SABY OS[E o IO 97 10 €87 sIvyIoM Ansonpur
pure uonednooo oy Joj dnoas  1ejos-onjq ,, € pasn pey INS[IA] PUE SUSIYY Io Ief[os-onyq pue 897 JeawI pue s1aoINg pooJd
Suienb
Surumu [ejowr pue
1S V 91 Ul papn]oul Apesi|e are sy, ‘Sururw pesj-oury Somuny
pBoIq 00 318 (7} USUIAIO] Uire,] PUB SI9I0qE] ULE] 10 (,08) s1eSeuew
ULIEJ PUB SI5UMR, JO (§5 /) WIE] *0Xs ‘siodaayspunold pue sIouspIen sspod uonesdde
a1 1, "s3po2 uonednoo0 pum ANsSnpul snsuso o761 oY1 U1 dnoa sny 103 317 ON ospronoasu]  axmmousSy
Ioperado
310N uonednooQ uesjoog  Ansnpuy uonednao) Ansnpuy

$3po)) Ansnpuy pue uonednos

Apnyg $onId-XI§ 0} paxuIT (g 1SIT) 190ur) Sun' Jo SN S599XH Ue [Tejus o} p2joadsng ssrsnpu] pue suonednoo() *6q AAqEL




SeLIpUNof [993s pue uoal :uonednosg ‘sammsnpul

o1skq [a3)s pue uod]) S[EIS :Ansnpuy pue sjonpoxd Surureuos-wniAeq
Jo uononpoxd ; Jurumysrw pue Suruyes wnipjiiaq ; furunyes pue uononpoid
wnuped / uopdnpoid spewonys / Furuyss (a3 / uononpoxd wnrununye

/ uonanpoud Aoz wnrupes ; s1apews surz / Sunppws Jaddo)) :uonednosg
* (Bunses ‘Surmerp “Surfjos ‘Surugal ‘Suidoje ‘Sunjows :seLuSNpuUl s1seq

Fuipunoy 12915 pue

‘SNOLIRJ-UOU} S[EIDIN :ANSnpu] 3as) ¥ 181] J0J PApos APEaI[E I S3P02 S|, uodl ‘Buppauus peay S[eIS
(arem
possard pue Jauwreuoa sse[d
LET ‘sse[S ue) s1oyIom pue “oLiq
WI3ISAS UOTIRRIISSEID SNSUS) S (LG Y} UI SIaNIOM STURI0 10 Aranod 10 971 sse|3 ‘s1ayIom A1ojoegyal
‘sse[8 01 oyroads sapoo tonednooo ou oxe asay: ‘OS] AP 03 Arenuoy Je[joo-anjq pue 10611 A1amod pue onumean) eI
AImoBnuURI
WS)SAS UOTIBOLISSE[D STISUS]) SN 0461 oGt Joqqn Ul
ul sIaxfom Iaqqnr o} oy10ads suonednooo o a1e aIa1) ‘OS] 943 0 AU Je[joo-anyq puz 6L% suonednaso snoLe A Iaqqny
SPLIOTYD [AoZuaq
‘anpAyoroqyoids
‘g nSAyIoIIp
‘auaxdoryoAjod
‘IpLIOTYD sUpI[AUlA  uwononpoid
$3p0d uoedndo0 pue Ansnpur snsusd L6 o1 ut dnoid sy J0J g o ‘O[nTolAIDY BTy
IJO[SIA PUR SUSIYY AQ PIPNjoUl JOU aIam
yomym s1ad£j0a10s pue s1edK1onoefd ¢ pue siepasad4Al pue sioysodwor)
‘7T ‘sIoydeaSoyy| pue s10ARISUS0I0U (C T POPNIOXD OS|e ‘AJ[eul]
"SOUIYOTIL JO 20uasaxd oY} SAJOAU] 10U Op YoIjm STORRANSd0 Jayj0 pue sqof Jotf10
soonuaidde 1apasadA) enwew sapnjour Kjqeqoid 11 ssnesaq uswssald oxs PUE ‘SISpUIq ‘SIaNIOM
‘seopuaidde sepen Sunuig :g7p papn[oxs os]y “(SSUlYdew Jo soussaxd oy WOoOoI-2umyoew
SurA[oAur suOLRdND00 PAISPISUOD AJUO SIS PUE SUSIYY) SIPUIqooq 6E€ ‘uawssaxd Sunund
PpUBY SPN[IXa JOU PINod oM 9sNeIaq SIPUIQNOOH: S0 SPNOLUT JOU PIP M 1€6 10 g€C pue 10 g¢f  ‘sIajdom 2maeifojoy Sunuug
lojeradQ
AON uonednoagy uesjoog  Ansnpuj uonednasQ Ansnpuj

sapo) Ansnpuy pue uonednasQ
Apmg saIo-x1§ 03 payur (g 1517) 19oue) Jun Jo JSrY SSO0XH U [rejug 0] pajoadsng sowysnpu] pue suonednso() “¢°d JIqel




Ansnpuy SIauBa[D
0£9 pue Aue AIp pue Lpuner] 1RO
(bL) seonuaidde srreyoew sjIqowoIne pue (£L4)
$OTUBDSI 3[IqowoINE 10] 3pod sjeredas ® s1 21aY) souls jou L[qeqoid g Ansnpu sjuepUAe
«SIoxIom aB8esed,, Jo uoIsn[aU] a1y JO SSNEORQ PEOIG 00) A[NI] & 99 Aew SIYT, £29 pue Kue uonels Juig yodsuery,
(sioyerado
jusmdinba £aeor)
Ansnpur  ssupnporw Suneaesxe
9¢h 10 Z1H pue Kue Jo sioeradp wodsuely,
Ansnput
SI. 10 €0L pue Aue  SISALIp Monu) pue sng uodsuery,
alay sy} papnjoul
2ABY oM lJSneyxa [9SIIp 0] pasodxs A[aans are Loy oouts (S F86 ‘Ob 186
07 ¥86) USLUIOYRIq SPAIOUI 3, UPIP A7) AYM PUE)SISPUN JOU OP 9M “ISAIMOE]
"1y 159I3YUL JO amsodxa 3\ IsnelX? [asalp 03 pasodxa 10U A[aN) €ILI0TIL
ale pue WO [0NU03 I0 UIGEd © UL YIoMm A[[ensn Aot asneoaq (0 ¥86) I0 O1L 10 0L Ansnpur
URWEUTIS SPN[OWI 10U PIP IMSS PUE SUSIY AUM PURISIIPUR S 10 9G¥ IO GGF pue Aue SIaNIom proI[Iey yodsuery,
61T Ansnpuy yym
PauUIqUUOD Jt USAD SPNIOUT 0} PrOIq 00} 3q 0} YSNoL sem  Funmoeynuew
1810399dsSUI PUE ‘SISUTRIEXS ‘SIANIAYD) (09, 0 02U © siopadsuy :z¢y,, 089 10 599
*3p02 1535070 ST, "wiaISAS UONROYISSBD SKSUID) §1) 0LGT O} U] 19)59) pue 10 969 10 £69
JIoyoadsu s1onpoid [eoIUeyos 168 GHS J0F 2p0d SI193ds ou st 013y; ‘0DST I0 Z¢9 10 [69
0} Arenuo)) “sjuepusyEe wole)s Surypry uonednos( “podsuel], :Ansnpug Jo 059 10 Z9S
Japun g 151] UT p2IUnoade ole Jugpuane uone)s sed ‘ases Lue uy "sjuspuspe 10 196 10 [6F (sowreyootu o[oI0A Jredas
UONE]S SEF apn[our pInom Yoty ‘06 [ S+ QDS SPN[SUL 10U PIP SIS 10 [SF IO pit -Iojoul ‘si0jerado [00) pue 3w
PUE SUSN[Y 35nEDaq SJUBPUSYIE UoLTe)s sl pue siojlom afereny :czo 10 €/ 10 Zop aurpoew ‘rojeredo amyorpnuew
apnjoul 3, upi( ‘sicyerado ssaxd [BI9IA:09°6 €8 5.00S]I UBY) Joproiq Ajqeqoid IO 19 10 Gt LET ssard Buigioy) ‘010 SPNPA
st dnoad sty {soanerado ssoxd Surdue)s pue young :959 INoqe aIns 0o} JON 10 ZHp 10 €0 pue I0§1Z SIoplam ‘SOIUBYOA J0J0]
. Joperadp
NON uonednasp uesjoog  Ansnpuy uonednaog Ansnpuy
sapo) Ansnpuj pue uonednos()

Aprg san1o-Xig 0 payurg (g ISTT) 00ue) Sun‘ Jo JSTY SSOOXH Ue [[ejug 0] papoadsng saLnsnpuy pue suonednao() ‘6" d[qeL




Table B.10a ACS Study: Distribution of occupational dirtiness score by air pollution level, by
education, and by self-reported occupational exposure, for the fine particle cohort.

Distribution of dirtiness score (%)

Variable
N, N, 0 36219 36314 Total  Mean=SE

All subjects 298817 274022 56.06 31.83 12.12 100 1.10 £ 0.0030
Air pollution

Low 84438 77903 5543 32.75 11.82 100 1.10 £ 0.0056

Medium 89429 82366 55.65 31.12 13.23 100 1.14 & 0.0056

High 124950 113753 56.78 31.71 11.51 100 1.07 +: 0.0046
Education

>High school 175878 162955 51.93 40.6 7.47 100 0.99 £+ 0.0033

High school 89083 81391 66.42 18.4 15.18 100 1.09 £ 0.0061

<High school 33856 29676 50.32 2045 29023 100 1.73 £ 0.0117
Self-reported exposure’

No 240992 221876 61.02 30.46 8.52 100 0.88 £ 0.0030

Yes 57825 52146 34.94 3762 2743 100 2.02+0.0084
Gender

Female 168507 157189 65.54 29.94 4.53 100 0.66 £ 0.0029

Male 130310 116833 43.3 34,37 2233 100 1.69 £ 0.0055
Smoker

Never 144667 133184 57.26 32.21 10.53 100 1.00 £ 0.0040

Ever 154150 1403838 54.92 31.47 13.62 100 1.20 £ 0.0044

1, N, = Total number of study subjects in this subgroup.

2. Ny = Total number of study subjects in this subgroup with valid dirtiness score, (i.e. the rest were missing because there was no
occupation code). N is the demoninator for the percentages.

3. Checklist of six occupational dusts and fumes.



Table B.10b. ACS Study: Distribution of occupational dirtiness score by selected characteristics for
the sulfate cohort

Distribution of dirtiness score (%)

Variable N,' N2 0 36219 36314  Total Mean + SE
All subjects 559049 511031 54.87 32.12 13.01 100 1.14 + 0.0022
Air pollution

Low 186989 172346 53.66 32.78 13.57 100 1.17 £0.0039

Medium 250815 228385 55.62 31.41 12.97 100 1.12 £ 0.0033

High 121245 110300 552 32.57 12.23 100 1.13 £ 0.0048
Education

>High school 315009 291360 5026 42.06 7.68 100 1.01 + 0.0025

High school 175166 159465 65.46 18.49 16.05 100 1.13 £ 0.0044

<High school 68874 60206 49.07 20.15 30.78 100 1.78 £ 0.0082
Self-reported exposure’

No 448170 411265 60.03 30.89 9.08 100 0.91 £ 0.0022

Yes 110879 99766 33.59 37.21 29.2 100 2.08 = 0.0061
Gender

Female 316351 293954 64.51 30.61 4.88 100 0.69 £ 0.0021

Male 242698 217077 41.81 34.17 24.02 100 1.76 + 0.0040
Smoker

Never 269941 247688 56.15 3252 11.33 100 1.03 £ 0.0030

Ever 289108 263343 53.66 31.75 14.59 100 1.24 4 0.0033

1. N, = Total number of study subjects in this subgroup.

2. N, = Total number of study subjects in this subgroup with valid dirtiness score, (i.e, the rest were missing because there was no
occupation code). N is the demoninator for the percentages.

3. Checklist of six occupational dusts and fames.



Table B.11. ACS Study: Percentage exposed to a known or suspect
occupational lung carcinogen by selected characteristics.

Prevalence of Exposure to

Characteristic Known Lung Carcinogens (%)
All subjects 2.74
Air pollution’

Low 2.92

Medium 2.6

High 2.74
Education

>High school 1.61

High school 3.68

<High school 5.52
Self-reported exposure?

No 1.55

Yes 7.57
Gender

Female 0.25

Male 5.99
Smoker

Never 1.87

Ever 3.55

! Based in tertiles of the distribution of sulfate across the 151 cities in the ACS Study

Cohort.

% Checklist of six occupational dusts and fumes.



Table B.12. ACS Study: Relative risk of mortality due to occupational dirtiness, for fine particle
cohort and sulfate cohort!,

Dirtiness score
Cohort 0 13 ’ 4-6
RR 95% C.I RR 95% C.L RR 95% C.L

Fine particle cohort

All causes 1 0.95 (0.92 - 0.98) 1.01 (0.97 - 1.05)

Cardio-pulmonary | - 0.95 (0.91 -1.00) 1 (0.94 - 1.06)

Lung cancer 1 - 0.94 (0.84 - 1.05) 1.14 (0.79-129)
Sulfate cohort

All causes 1 - 0.95 (092-097) -~ 101 (0.98 - 1.04)

Cardio-pulmonary 1 - 0.96 (0.93-0.99) 1 (0.96 - 1.04)

Lung cancer 1 - 0.93 (0.86 - 1.01) 1.08 (0.98 - 1.18)

1. Based on the Original Model.



B.13. Six-cities Study: Distribution of occupational dirtiness scores by air pollution level, by education, and by self-
reported occupational exposure.

Distribution of dirtiness scores (%)

Variable No'  No? 0 1-3 4-6 Total Mean + SE
All Subjects 8111 7812 37.70 31.50 30.80 100 210 +0.02
Air Pollution
Portage 1631 1610 32.61 31.86 35.53 100 231 +0.05
Topeka 1239 1207 53.69 28.83 17.48 100 140 -+0.05
Harriman 1258 1208 29.55 32.53 3791 100 240  20.06
Watertown 1336 1288 4325 30.67 26.09 100 1.85  +0.05
St. Louis 1296 1273 3291 33.46 33.62 100 2.31 +0,06
Steubenville 1351 1226 36.13 31.32 32.54 100 224  £0.06
Education
> High School 2258 2690 55.28 31.23 13.49 100 1.25  £0.03
High School 3092 2991 38.48 30.52 30.99 100 2.10 £0.04
< High School 2754 2123 14.55 33.11 52.33 100 3.17  +0.04
Self-Reported Exposure3
No 4466 4253 50.46 31.98 17.56 100 146  10.03
Yes 3645 3559 22.56 30.88 46.56 100 2.85 0.03
Gender
Female 4440 3642 46.28 29.74 2398 100 1.72  +0.03
Male 3671 4170 27.98 3347 38.55 100 253 0.03
Smokers _
Never 3273 3113 41.86 30.68 27.47 100 1.90  +0.03
Ever 4838 4699 35.03 32.01 32.96 100 223 +0.03

1. No Total number of study subjects in this subgroup.
2. N1 Total number of study subjects in this subgroup with valid dirtiness scores (rest are missing because there was no
occupation codes). N1 is the denominator for the percentages.

3. Self reported occupational exposure to dust or fumes.



B.14. Six-cities Study: Percentage exposed to a known or
suspect occupational lung carcinogen by selected
characteristics.

Characteristic %
All Subjects 7.53
Air Pollution
Portage 8.94
Topeka 6.55
Harriman 7.04
Watertown 6.13
St. Louis 9.27
Steubenville 6.77
Education
> High School 3.09
High School 8.46
< High Schoo! 11.87
Self-Reported Exposurel
No 531
Yes 10.17
Gender
Female 5.49
Male 9.86
Smokers
Never 7.96
Ever 6.87

1. Self-reported occupational exposure to dust or fumes



Table B.15. Six-cities Study: Relative risk of mortality (based on the original model) due to occupational dirtiness.

Dirtiness Score

0 1-3 4-6
Cahort RR 95% C.I RR 95% C.L RE 95% C.L
All causes 1.00 - L1l (097 -1.27) 1.06 (0.92 - 1.22)
Cardiopulmonary 1.00 - 138 (0.85 -2.24) 0.96 (0.56 - 1.65)
Lung Cancer 1.00 - .16  (0.97 - 1.40) 1.18 (097 - 1.43)






