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ABSTRACT
Objectives In attempts to overcome the limitations of
self-reported data in occupational health research, job-
exposure matrices, which assign exposure by occupation,
have emerged as an objective approach for assessing
occupational exposures. On the basis of a lung cancer
case–control study conducted in the Greater Toronto
Area, 1997–2002, assessment of occupational exposure
to asbestos was compared using self-reports and a
general population job-exposure matrix (DOM-JEM).
Methods Cases and frequency matched controls
provided life-time job histories and self-reported
exposures to potential lung carcinogens including
asbestos through a detailed questionnaire. Exposure to
asbestos was also assigned to each job by linking
occupational histories with DOM-JEM. Agreement in
classification of exposed and unexposed jobs according
to self-reports and DOM-JEM was evaluated using
Cohen’s κ. Risks for lung cancer were estimated using
unconditional logistic regression for each exposure
assessment approach.
Results The prevalence of occupational asbestos
exposure was greater when based on DOM-JEM than
when based on self-reports. Agreement in classifying
exposure to jobs between the two assessment
approaches was poor. The risk of lung cancer was not
elevated among workers who self-reported asbestos
exposure, whereas workers considered exposed on the
basis of DOM-JEM were almost twice as likely as
unexposed workers to be diagnosed with lung cancer
(OR 1.9, 95% CI 1.3 to 2.7).
Conclusions It is generally assumed by epidemiologists
that self-reported exposure assessments result in inflated
risk estimates. In this study, self-reports found no
association with a well-established risk factor, whereas a
high-quality job-exposure matrix revealed relative risk
estimates that are more consistent with previous
findings.

INTRODUCTION
Obtaining accurate retrospective information about
occupational exposures can be a challenge because
of the extent and variable quality of available data.
In occupational epidemiology, case-by-case expert
assessment has emerged as the preferred approach
for retrospective exposure assessment for
population-based studies.1 By reviewing work his-
tories on a case-by-case basis, experts including
occupational hygienists can take into account
subject-specific differences such as types of industry

and local differences in production, safety measures
and variations over time. However, this approach is
time and labour intensive, and validity and reliabil-
ity are dependent on the exposures being assessed,
assessor expertise, and the clarity of information.
Less time-consuming and expensive methods
include applying a job-exposure matrix ( JEM) or
assessing exposure using self-reports. The latter
option is the least costly and does not require the
involvement of exposure experts, although the
ability of workers to accurately assess, recall and
report exposure to specific agents is a potential
limitation.2 The complexity of an individual’s occu-
pational history, duration of employment, and the

What this paper adds

▸ Studies examining health impacts of
occupational carcinogens often collect exposure
information directly from workers through
questionnaires, but workers’ inability to
accurately assess, recall and report exposures to
specific carcinogenic agents can obscure the
ability to detect associations between
exposures and adverse health outcomes.

▸ Job-exposure matrices, developed by exposure
scientists and which assign exposure by
occupation, are an efficient alternative for
assessing occupational exposures.

▸ A comparison of self-reports and a
job-exposure matrix assessment of occupational
asbestos exposure revealed poor agreement in
classifying exposed and unexposed workers in
a lung cancer case–control study conducted in
the Greater Toronto Area, 1997–2002.

▸ Only assessment using the job-exposure matrix
identified the expected associations between
occupational asbestos exposure and increased
lung cancer risk, which indicated that the
job-exposure matrix assessment approach was
more accurate in classifying exposure than
self-reports.

▸ This study demonstrates the significant
challenge posed by retrospective assessments
of occupational exposures and highlights the
diverging adequateness of assessment
approaches to support effective risk
identification.
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length of recall period have been found to influence the validity
and reliability of self-reports.1 Recall bias is a particular threat
in case–control studies, since cases are thought to be more likely
than controls to recall prior exposures.3 Despite these limita-
tions, Teschke et al1 concluded that, in comparison with quanti-
tative exposure measurements, case-by-case expert assessments
performed only slightly better than self-reports in case–control
studies.

JEMs, first developed in the 1980s, are a relatively inexpen-
sive alternative approach to retrospective occupational exposure
assessment.4–7 With occupations and/or industries on one axis
and exposure agents on the other, the cells of the matrix indi-
cate the presence, intensity and/or probability of exposure to a
particular substance in a specific job.7 8 JEMs are based on
expert judgement of occupational hygienists, published litera-
ture, and/or databases of direct measures. Although it first
requires applying standardised occupation and/or industry codes
to job histories, the use of existing JEMs to retrospectively
assess occupational exposures is much less resource intensive
than case-by-case expert assessment.9 10 In contrast with self-
reports, exposure assessments based on JEMs are not affected
by potential differential recall between cases and controls.11

However, JEMs do not take into account local conditions and
potential differences in exposure among individuals with the
same job title.

DOM-JEM was recently developed for application in
population-based studies.12 It can be used to assess exposure to
a selection of agents for each five-digit International Standard
Classification of Occupations 1968 (ISCO-68) code. DOM-JEM
does not include a time axis, and exposure levels are based on a
combination of intensity and probability of exposure within a
job.13 It has previously been applied in studies of lung cancer
risk and exposure to asbestos, diesel motor exhaust, chromium,
nickel, organic dust, polycyclic aromatic hydrocarbons and
silica.12–17 In the Netherlands Cohort Study,13 DOM-JEM
showed the highest level of agreement with case-by-case expert
assessment (κ 0.29) compared with two other JEMs (FINJEM
and Asbestos JEM).

Recently, Brenner et al17 studied the risk of lung cancer asso-
ciated with selected occupational exposures based on self-
reports in a case–control study in the Greater Toronto Area, but
no association was found with asbestos (OR 1.1, 95% CI 0.6 to
2.0). We hypothesise that the null result reported by Brenner
et al could be due to limitations of self-reported exposure,
which may have contributed to exposure misclassification,
obscuring exposure–disease associations. Although the associ-
ation between lung cancer and asbestos exposure is well
known,18 a wide range of risk estimates have been reported in
occupational studies.19 Some of this heterogeneity can be attrib-
uted to true differences resulting from variation in circum-
stances of exposure such as fibre type, processes, regulations and
practices with respect to personal protective equipment and the
work environment, and temporality and duration of exposure.
However, on the basis of a recent review and meta-analysis,
Lenters et al19 concluded that differences across studies in lung
cancer risk estimates associated with asbestos exposure were at
least partly explained by variations in exposure assessment
quality. Furthermore, this meta-analysis revealed that, when the
analyses were limited to studies with higher-quality exposure
assessment methods, lung cancer risk estimates increased.
Previous comparisons of self-reported occupational exposure
with JEMs found that exposure tended to be more prevalent
according to self-reports.4 5 20–22 Asbestos exposure was previ-
ously found to be associated with increased lung cancer risk

when based on self-reports, but not when based on JEM
assessment.20

Our study used data from the study reported by Brenner
et al17 to measure agreement between approaches in classifying
jobs as exposed or unexposed, and to examine the characteris-
tics of individuals and jobs where assessments were discordant.
Furthermore, this study examined the risk of lung cancer asso-
ciated with occupational asbestos exposure according to self-
reports versus DOM-JEM and to determine the risk of lung
cancer according to duration of exposure for each approach.

MATERIALS AND METHODS
Study design
Cases of incident cancer of the trachea, bronchus or lung diag-
nosed among men and women between 20 and 84 years old
were identified between 1997 and 2002 through four major ter-
tiary care hospitals in metropolitan Toronto.17 Cancer diagnoses
were classified according to the International classification of
diseases for oncology, 3rd edition.23 Cancer-free population-
based controls randomly selected from property tax assessment
files (n=425) and hospital controls selected from patients at
Mount Sinai Hospital Family Medicine Clinic, Toronto (n=523)
were frequency matched to cases based on age, sex and ethni-
city. Study design was previously described by Brenner et al.17

Data collection and exposure assessment
Lifetime work histories and demographic information were col-
lected through a detailed questionnaire that was administered in
person or by phone. Participants were asked about workplace
exposure to potential lung carcinogens (including asbestos,
paints and/or solvents), welding equipment, pesticides, grain ele-
vator dust, wood dust and smoke, soot or exhaust. Self-reported
asbestos exposure was assessed with the question: ‘In any of
your jobs have you ever worked with asbestos?’ On the basis of
work histories, each job was coded according to ISCO-68 and
the International standard industrial classification of all eco-
nomic activities, Rev.2. For stratified analyses, jobs were
grouped according to ISCO-68 codes as follows: Professional/
technical, 010–199; Construction, 870–874, 950–959; Blue
collar excluding construction, 700–862, 880–949, 960–999;
Other, 200–649 (this group includes administrative, managerial,
clerical, sales, service, agricultural and related workers).
Occupational histories were linked, blinded to case status, with
a general population JEM (DOM-JEM) according to five-digit
ISCO-68 codes to assign no, low or high exposure to asbestos
to each job based on a combination of intensity and probability
of exposure in a job. DOM-JEM was created by three occupa-
tional exposure experts (HK, RV and SP) independently of
information from any study population and has been described
previously.12 Classification of exposed and unexposed jobs was
determined according to each method. Each study participant
was evaluated using a dichotomous exposure indicator (never/
ever) according to each assessment approach. Duration of
exposure was defined as the number of years employed in a job
classified as ever exposed according to each approach. Each year
of part-time employment was considered to be 0.5 years. On
the basis of DOM-JEM assessment, individuals were further
categorised using an ordinal intensity variable (no/only low/ever
high).

Statistical analysis
Differences in demographics, smoking history and exposure
between cases and controls were assessed using χ2 and Student’s
t tests. Chance-corrected agreement in exposure assessment
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(exposed or unexposed) according to self-reports and
DOM-JEM was evaluated using Cohen’s κ for cases and con-
trols by sex, occupation group, duration of employment, and
years since job end. Cohen’s κ statistics were interpreted as
follows: <0.4, poor; 0.4–0.75, fair to good; >0.75, excellent
agreement.24 Characteristics of study participants (and jobs) for
whom there was discordance in exposure assessments were com-
pared with those with concordant assessments using χ2 and t
tests. Lung cancer risks were estimated using unconditional
logistic regression adjusted for age group (<35 years, 35–44
years, 45–54 years, 55–64 years, 65–74, >75 years), sex and
cumulative tobacco consumption (cigarette pack-years). Risks
associated with duration of exposure using predefined categories
(1–10 years, >10 years) were also estimated. Analyses were
stratified by source of controls. A 10-year lag was introduced
from the date of diagnosis for cases or the date of interview for
controls. Analyses were conducted using SAS V.9.2.

RESULTS
Subject characteristics
Participation was 62% for cases, 60% for population controls,
and 84% for hospital controls. Of the 716 eligible cases, 116
refused to participate and 155 died before study entry and/or
complete data collection. Owing to missing work history infor-
mation, 20 cases and 38 controls were excluded, resulting in a
sample of 425 cases and 910 controls. Nearly 85% (n=1139)
of participants reported two or more jobs in their lifetime work
history. A total of 5083 work history observations were col-
lected from 1335 individuals. Of these, 4406 (87%) were full-
time jobs. Cases were significantly older and less educated than
controls. Compared with controls, a greater proportion of cases
were employed in blue collar jobs and were current or former
smokers. The distribution of demographic and smoking vari-
ables for cases and controls is detailed in Brenner et al.17

Exposure prevalence
According to self-reports, 82 (6%) study participants had been
exposed to asbestos in one or more jobs. Overall, more than
twice as many were considered exposed according to
DOM-JEM (194, 15%) (table 1). The difference between
DOM-JEM assessment and self-reports was twofold for workers
employed in construction and fourfold for workers employed in
jobs classified as ‘blue collar excluding construction’.
Differences in assigned exposure between DOM-JEM and self-
reports were greater for jobs worked less recently, with nearly
eight times more workers considered exposed according to
DOM-JEM compared with self-reports when considering jobs
worked before 1940, and more than 12 times for jobs that
ended during the 1940s. Most individuals classified as exposed
according to DOM-JEM were in the ‘only low’ group based on
exposure probability and intensity (n=176, 13%). Only 18
(1%) individuals were ever employed in a job in the ‘high’
exposure group. While the likelihood of self-reporting exposure
did not differ significantly between cases and controls (7% vs
6%, p=0.23), cases were much more likely than controls to be
classified as ever exposed according to DOM-JEM (23% vs
11%, p<0.0001). The proportion self-reporting exposure to
asbestos was similar between population (6%) and hospital con-
trols (5%), while prevalence of exposure according to
DOM-JEM was greater among population controls (13% vs
9%).

Agreement in exposure assessment
Agreement was poor between self-reports and DOM-JEM in
assigning exposure (exposed or unexposed) to each job (κ 0.19)
(table 1). When restricted to only the longest job held by each
individual, the estimate of agreement was unchanged (results
not shown). Agreement was higher among controls than cases (κ
0.25 vs 0.12), and did not vary by source of controls. This
higher agreement observed in controls compared with cases was
consistent for all analyses of agreement (results not shown). The
greatest agreement between the assessment approaches was
observed for jobs in construction (κ 0.30). When stratified by
the last decade in which an individual was employed in a par-
ticular job, there was a weak positive trend of increasing agree-
ment associated with recentness of employment.

Characteristics of individuals where discordance between
assessments occurred
Discordance in exposure assessments for at least one job
occurred among 17% of study participants for whom assess-
ments according to both approaches were available (table 2). Of
those with discordant observations, 22% over-reported and
78% under-reported exposure relative to DOM-JEM in one or
more jobs. Discordance was more likely to occur among cases
than controls (26% vs 13%). Population controls were slightly
more likely than hospital controls to under-report exposure rela-
tive to DOM-JEM (11% vs 8%). Likelihood of discordance was
not statistically significantly associated with age for over-
reporting (p=0.21), but approached statistical significance for
under-reporting (p=0.06) relative to DOM-JEM. The large
majority of discordant assessments were observed among older
study participants, which parallels the results indicating an
increase in agreement between assessments for more recently
worked jobs (table 1). Education was not a determinant of
agreement between approaches, but those with the least educa-
tion were most likely to under-report exposure (24%) (table 2).
Likelihood of discordance was significantly associated with
occupation group (p<0.0001). Discordance in assessments
occurred often for jobs in the ‘blue collar excluding construc-
tion’ group, with under-reporting more common than over-
reporting (36% vs 5%). Under-reporting was most common for
jobs in ‘construction’. Of the 69 individuals who were ever
employed in construction, over 40% under-reported exposure
to asbestos relative to DOM-JEM in one or more construction
jobs. Under-reporting occurred most often in jobs where indivi-
duals were employed for 10 years or fewer. The proportion of
study participants who under-reported exposure appeared to
decline with recentness of employment.

Lung cancer risk
Self-reported asbestos exposure was not associated with an
increased risk of lung cancer (OR 0.9, 95% CI 0.5 to 1.6) (table 3).
However, when assessed using DOM-JEM, a nearly twofold
increase in risk was observed (OR 1.9, 95% CI 1.3 to 2.7).
Compared with those not exposed according to DOM-JEM, those
ever employed in a job classified as ‘high’ exposure were at slightly
greater risk of lung cancer than those employed only in jobs classi-
fied as ‘low’ exposure (OR 2.3, 95% CI 0.8 to 6.5 vs OR 1.9, 95%
CI 1.2 to 2.6). Individuals employed for more than 10 years in one
or more occupations classified as asbestos-exposed according to
DOM-JEM were at significantly greater risk of lung cancer than
those exposed for 10 years or fewer compared with the unexposed
group (OR 2.6, 95% CI 1.5 to 4.5 vs OR 1.5, 95% CI 0.9 to 2.4).
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Risk estimates did not differ significantly when restricted to popula-
tion or hospital controls (results not shown).

DISCUSSION
This study compared two retrospective occupational exposure
assessment approaches, self-reports and DOM-JEM, in a
Toronto-area lung cancer case–control study. The identification
of risks to support interventions to protect workers depends on
the accuracy of exposure assessment approaches. Self-reports are
commonly used to assess occupational exposure, but perception
of exposure among individuals and the correspondence between
potential and actual exposure are not well understood. There is
strong evidence that workers are neither aware2 nor able to
accurately report25 26 occupational exposure to agents when
compared with more direct measures of exposure.27 This study
found substantial differences in prevalence of asbestos exposure
and associated risks of lung cancer when exposure was assessed
by both self-reports and DOM-JEM.

First, this study found that DOM-JEM estimated a greater
prevalence of asbestos exposure than self-reports. Previous
studies examining asbestos exposure and lung cancer risk simi-
larly found that JEMs identified a greater prevalence of expos-
ure than self-reports.12 28 29 In our study, prevalence of asbestos
exposure was nearly 2.5 times greater according to DOM-JEM
compared with self-reports. While cases and controls were
equally likely to report occupational exposure to asbestos,
exposure based on DOM-JEM was significantly greater among
cases. This elevated exposure prevalence among cases was
expected if asbestos exposure were indeed associated with
excess lung cancer risk in this study population.

Second, agreement was remarkably poor between assess-
ments, which is consistent with previous comparisons of self-
reports and JEM assessments.28 30 As might be expected,26

cases were more likely than controls to over-report exposure
relative to DOM-JEM, which may be evidence of differential
recall bias. This differential recall bias is usually assumed to

Table 1 Numbers and percentages of workers ever exposed to asbestos, and agreement (Cohen’s κ) between self-reports and DOM-JEM
assessment approach, Greater Toronto Area, Ontario, 1997–2001

Self-reports DOM-JEM

No of workers n % n %* κ

Overall† 1335 82 6.1 194 14.8 0.19
Level of exposure

Low‡ 176 13.4 0.16
High§ 18 1.4 0.22

Lung cancer status
Cases 425 31 7.3 97 23.2 0.12
Controls 910 51 5.6 97 10.9 0.25
Population controls 405 24 5.9 54 13.3 0.26
Hospital controls 505 27 5.3 43 8.5 0.24

Sex
Men 580 68 11.7 151 26.3 0.20
Women 755 14 1.9 43 5.8 0.05

Occupation group¶
Professional/technical 600 15 2.5 9 1.5 0.07
Construction 69 17 24.6 37 53.6 0.30
Blue collar excluding construction 399 37 9.7 156 39.1 0.06
Other** 972 16 1.6 19 2.0 0.15

Duration of employment (years)††
1–10 1180 47 4.0 150 12.9 0.18
11–20 482 21 4.4 46 9.5 0.22
>20 338 18 5.3 34 10.3 0.16

Decade of job termination‡‡
<1940 111 2 1.8 12 13.8 0.10
1940–1949 143 2 1.4 24 17.6 0.11
1950–1959 278 9 3.2 34 12.3 0.05
1960–1969 385 17 4.4 44 11.6 0.22
1970–1979 512 17 3.3 42 8.3 0.24
1980–1989 693 24 3.5 59 8.7 0.28

>1990 1035 27 2.6 74 7.3 0.15

*Denominators used to calculate proportions exposed differ for self-reports and DOM-JEM assessment because of incomplete occupation information.
†No DOM-JEM assessments available for 22 individuals because of incomplete occupation information.
‡Agreement between classification of ‘exposed’ versus ‘unexposed’ according to self-reports and ‘ever employed in a job with low exposure and never employed in a job with high
exposure’ versus ‘unexposed’ according to DOM-JEM.
§Agreement between classification of ‘exposed’ versus ‘unexposed’ according to self-reports and ‘ever employed in a job with high exposure’ versus ‘unexposed’ according to
DOM-JEM.
¶Individuals may be counted in more than one category.
**Includes administrative, managerial, clerical, sales, service, agricultural and related workers.
††Duration of employment missing for 49 individuals; individuals may be counted in more than one category.
‡‡Year of job termination missing for 94 individuals; individuals may be counted in more than one category.
DOM-JEM, general population job-exposure matrix.
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result in inflated risk estimates.31 However, cases were also
more likely than controls to under-report exposure relative to
DOM-JEM. Thus, while differential recall bias should be con-
sidered, the typical assumption regarding the direction of mis-
classification and the resulting inflated risk estimates was not
supported by this study.

Third, risk analyses based on DOM-JEM, but not self-reports,
revealed the expected associations between asbestos exposure
and lung cancer risk. Those who self-reported occupational
asbestos exposure in one or more jobs were not observed to be
at increased risk of lung cancer. However, when DOM-JEM was
used to assess exposure, exposed individuals were 90% more

likely to be diagnosed with lung cancer. The excess risk
observed using the JEM is consistent with previous findings in
population-based studies of occupational asbestos exposure and
lung cancer risk.12 16 32–37 Furthermore, workers who were
classified by DOM-JEM as exposed for more than 10 years
were at increased risk of lung cancer compared with those classi-
fied as exposed for 10 or fewer years.

While the positive association between lung cancer and asbes-
tos exposure as measured by DOM-JEM, but not self-reports,
led to the conclusion that DOM-JEM may have provided a
more accurate assessment approach, the extent and effect of any
misclassification resulting from DOM-JEM assessment is

Table 2 Characteristics of individuals where there was discordance between self-reports relative to DOM-JEM assessment approach, Greater
Toronto Area, Ontario, 1997–2001

Discordant Group
1*
Over-report

Discordant Group
2†
Under-report

n % p Value‡ n % p Value‡

No of workers
Overall 1313 49 3.7 174 13.3

Cases 419 20 4.8 <0.05 90 21.5 <0.05
Controls 894 29 3.2 84 9.4
Population controls 397 10 2.5 45 11.3
Hospital controls 497 19 3.8 39 7.8

Sex
Male 574 37 6.4 <0.0001 133 23.2 <0.05
Female 739 12 1.6 41 5.5

Age (years)
<35 124 1 0.8 0.21 9 7.3 0.06

35–44 189 8 4.2 17 9.0
45–54 230 4 1.7 22 9.6
55–64 275 14 5.1 36 13.1
65–74 339 8 2.4 30 8.8
75+ 156 14 9.0 60 38.5

Education (years)
<8 235 7 3.0 0.92 58 24.7 0.36
8–12 548 24 4.4 81 14.8
13+ 507 18 3.6 32 6.3

No of jobs
Occupation

Professional/technical 600 14 2.3 <0.0001 8 1.3 <0.0001
Construction 69 3 4.3 28 40.6
Blue collar excluding construction 399 20 5.0 145 36.3
Other§ 972 13 1.3 16 1.6

Duration of employment (years)
1–10 1137 24 2.1 <0.0001 136 12.0 0.40
11–20 439 13 3.0 40 9.1
>20 296 12 4.1 28 9.5

Decade of job termination
<1940 87 0 0.0 0.34 11 12.6 0.16
1940–1949 136 0 0.0 22 16.2
1950–1959 276 7 2.5 32 11.6
1960–1969 379 9 2.4 38 10.0
1970–1979 508 8 1.6 35 6.9
1980–1989 679 10 1.5 46 6.8
>1990 1020 18 1.8 65 6.4

*Exposed according to self-reports, but unexposed according to DOM-JEM.
†Unexposed according to self-reports, but exposed according to DOM-JEM.
‡p Values from χ2 and t tests across discordant and concordant assessment groups.
§Includes administrative, managerial, clerical, sales, service, agricultural and related workers.
DOM-JEM, general population job-exposure matrix.
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unknown. Since non-differential exposure misclassification is
expected to bias the risk estimate towards the null,7 38 the posi-
tive effect estimate observed in this study may nevertheless indi-
cate that the extent of misclassification according to DOM-JEM
was smaller than that resulting from self-reports. To further
examine the reliability of assessment approaches, it would be of
interest to conduct a comparison of DOM-JEM and self-reports
with case-by-case expert assessment. In the recent study by
Offermans et al,13 DOM-JEM showed the highest level of
agreement with case-by-case expert assessment of asbestos
exposure in the Netherlands Cohort Study compared with two
other JEMs (FINJEM and Asbestos JEM), although agreement
was nonetheless moderately poor (κ 0.29, 95% CI 0.23 to
0.32). DOM-JEM has been compared with case-by-case expert
exposure assessment (Cohen’s κ 0.17) and a population-specific
JEM (κ 0.23) in a multi-centre European lung cancer case–
control study.12 In this study, Peters et al concluded that
DOM-JEM and expert assessment of asbestos exposure resulted
in similar lung cancer risk estimates (OR 1.19, 95% CI 1.05 to
1.36 and OR 1.12, 95% CI 0.93 to 1.37, respectively), while
the latter approach was more time-consuming and costly.

The primary limitation of this study is the absence of a true
gold standard approach for retrospective asbestos exposure
assessment in population-based studies with which to compare
the performance of self-reports and DOM-JEM. While
case-by-case expert assessment is often favoured for retrospect-
ive exposure assessment, studies examining comparisons of
expert assessment with objective measures indicate that
case-by-case expert assessment should not be presumed to be
the gold standard.1 12 30 Additional limitations of this study
should be taken into account. Participants with incomplete data
collection were excluded and next-of-kin were not interviewed.
If exposure increased mortality, this exclusion would have
biased the effect estimates towards the null. Since this study was
limited to asbestos, the observed differences between
approaches may not extend to other exposures. We suspect,
however, that the discordance of exposure assessments would
be even greater for substances that are, or have been historically,
used at lower levels, that are components of mixtures, and that
are less familiar to the general working population (eg,
1,1,1-trichloroethylene). The validity of any assessment method
is subject to the nature of the exposure of interest. Experts more

accurately estimate exposures for commonly used agents and
classes of agents compared with individual substances,1 while
workers more accurately self-report exposure to substances that
are easily perceptible, such as occupational noise,39 vibrations40

or odour.1 4 The utility of JEMs is optimised for exposures that
are prevalent and occur with increased uniformity within occu-
pational categories, since heterogeneity contributes to misclassi-
fication.41 The validity of assessments is also influenced by the
questions posed to case–control study participants. Fletcher
et al29 determined that, in interviews of Swedish construction
workers, the question posed returned more accurate responses
for the use of asbestos cement products than for the use of
asbestos insulation products. Similarly, the question posed to
participants in our study, ‘In any of your jobs have you ever
worked with asbestos?’, may have failed to capture occupational
exposures such as working in the vicinity of, but not directly
with, asbestos. Workers may have been unaware of, or failed to
recall or report, such exposures. Accuracy of JEMs depends on
the validity of both occupation and exposure classification.
While self-reports did not capture information regarding the
intensity of exposure, DOM-JEM did distinguish between jobs
with low and high levels of potential exposure. In a validation
study of a JEM used to assess utility worker exposure to mag-
netic fields, the JEM effectively distinguished between workers
with low and very high exposure, but introduced misclassifica-
tion when intermediate categories of exposure were used.42

DOM-JEM assumes homogeneous exposure within occupa-
tional groups, which, while practical, fails to capture variations
within those groups. DOM-JEM further did not capture histor-
ical changes in the prevalence of asbestos use, production pro-
cesses, and the introduction and enforcement of safety measures
and regulations. The discordance between approaches before
1960 may be partially attributable to poor recall and reporting
by workers because of the long duration since employment and/
or overestimation of exposure by DOM-JEM, although Canada
was, by 1920, a large consumer and producer of 84% of the
world’s asbestos supply.43

Retrospective assessments of occupational exposures pose a
significant challenge to researchers, who must carefully consider
the implications of methods used to determine exposure. Our
study revealed markedly different lung cancer risks associated
with asbestos exposure according to each method of assessment.

Table 3 Risk estimates for asbestos exposure and lung cancer according to self-reports and DOM-JEM assessment, Greater Toronto Area,
Ontario, 1997–2001

Self-reports* DOM-JEM

Cases Controls OR† 95% CI Cases Controls OR† 95% CI

Never 390 846 1.0 329 812 1.0
Ever 29 48 0.9‡ 0.5 1.6 90 82 1.9 1.3 2.7
Low§ 80 75 1.9 1.2 2.6
High¶ 10 7 2.3 0.8 6.5

Duration of exposure**
Never 370 831 1.0 309 797 1.0
1–10 years 14 27 0.9 0.4 1.8 44 53 1.5 0.9 2.4
>10 years 15 21 0.9 0.4 2.0 46 29 2.6 1.5 4.5

*Analyses restricted to 1313 individuals with complete self-reports and DOM-JEM exposure assessments.
†Adjusted for age group, sex and smoking pack-years, and with a 10-year lag.
‡Discrepancy with OR reported in Brenner et al17 resulting from exclusion in this study of 20 cases and 38 controls because of missing work history information.
§Ever employed in a job classified as low, but never high, asbestos exposure according to DOM-JEM.
¶Ever employed in a job classified as high asbestos exposure according to DOM-JEM.
**Analyses restricted to 1278 individuals with complete self-reports and DOM-JEM exposure duration data.
DOM-JEM, general population job-exposure matrix.
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In contrast with self-reports, DOM-JEM assessment resulted in
the expected excess risk estimates. When the well-established
link between occupational exposure to asbestos and risk of lung
cancer is considered,18 the findings of this study indicated that
DOM-JEM assessment provided a more accurate measure of
exposure. This study serves as a cautionary note to researchers
to carefully consider the implications of the methods used to
evaluate historical occupational exposures. The substantive dis-
agreement revealed between assessment methods in this study,
and the resulting impact on risk estimates indicates that results
of studies using only self-reports to measure exposure should be
interpreted with care, and null results should instead be consid-
ered ‘inconclusive’. The findings of this study have important
implications for exposure assessment in occupational health
research. Detection of occupational risks, particularly at lower
levels, requires valid, precise and unbiased methods of occupa-
tional exposure assessment. This is even more important in
exploratory investigations of potential exposure to agents that
are not yet identified or well understood.
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