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Abstract

This study aimed to identify personal factors associated with expert and respondent
agreement on past occupational exposure. Epidemiologic data was collected from 1995
to 1998 in a community-based, case-control study of prostate cancer. Using longest jobs
and excluding agreement on “never” exposure, self-reported and expert estimates of ever/
never exposure, by skin or ingestion, to polycyclic aromatic hydrocarbons were compared.
Agreement between respondents and the expert was 53.9% (N =1,038), with overreporting
being more common than underreporting relative to the expert (31.8% versus 14.4%).
In maultiple logistic regression models, white-collar occupational status was significantly
associated with overreporting (odds ratio [OR] = 0.142; 95% confidence interval [CI]:
0.095-0.211; blue-collar versus white-collar), while age was associated with underreporting
(OR=1.077; 95% CI: 1.043-1.112; one-year increase). Neither job satisfaction nor risk
perception appeared to confound other associations. In future studies, overreporting
by white-collar workers might be avoided by providing clearer definitions of exposure,

whereas elderly respondents may require aids to enhance exposure recall.
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Introduction

Choosing the best method of occupational
exposure assessment when designing
community-based, case-control studies
of chronic disease etiology is a significant
challenge faced by epidemiologists.
Although “expert” assessment of exposure
has been regarded as a more valid'* and
reliable* approach than others, it has not
always been used in the past and may not
be feasible, given financial constraints.®
Additionally, the quality of this practice
can vary in community-based settings®
in which “experts” is often subjectively
defined.

Self-reporting of exposure is a logical
alternative to expert assessment. While

this method continues to be used on its
own,” ! it has also been used by experts!
and with job exposure matrices? to
help estimate exposure. In retrospective
research, self-report data can be obtained
in a consistent manner across industries,
unlike occupational hygiene measurements,
which may not exist or may vary in quality,
the latter depending on when and why the
measurements were taken.!*!* In contrast to
the use of job titles or job exposure matrices,
self-reporting provides individual estimates
of exposure. Despite these advantages,
however, reports have described only fair-
to-substantial repeatability of self-reported
exposures'®!® and wide-ranging values for
inter-method reliability,'?° with workers
in one study recalling only 2.6% of the
exposures reported by an expert.?

If the factors that influence valid and
reliable self-reporting of exposure can be
better understood, so can the research
that was based on self-reports. Also,
in future studies, the validity of risk
estimates derived from self-reports might
be improved through adjustments in
questionnaire design and better-informed
decision making in data analysis.

Attempts to identify influential factors
have been made.!>!7182023  However,
some studies may not have controlled
adequately for confounding'>'”** or may
have failed to discriminate between under-
and overreporting of exposure'*?-? when
there may be different factors involved
in each case. While logic suggests that
attitudes, such as risk perceptions and job
satisfaction, may lead to underestimation
or exaggeration of exposure, we have not
found any study examining attitudes in
this context.

This study aimed to identify personal char-
acteristics that increase the risk of exposure
misclassification in a community- based,
case-control study of cancer—exposures
that are the most difficult to assess.
Logistic regression modeling was used to
study the effects of demographic factors
and attitudes on inter-method reliability?
(criterion validity?®), with control for con-
founding. Reliability was measured by
comparing self-reports to corresponding
expert assessments of exposure, which
was considered to be the gold standard
for the purposes of this study. Use of
data from the Northeastern Ontario
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Men’s Health Study conducted in Ontario,
Canada® allowed for these analyses.

Materials and methods

Epidemiologic study of prostate
cancer

The Northeastern Ontario Men’s Health
Study is a community-based, case-control
study of occupational and other risk factors
for prostate cancer.?” Ethics approval was
obtained from the Laurentian Hospital
Research Ethics Board in Sudbury, Ontario,
Canada. Cancer cases were identified
through the Ontario Cancer Registry. Cases
were defined as men having primary,
histologically confirmed prostate cancer
(ICD9-185%) diagnosed between January
1995 and December 1998. Consent to
contact cases was first acquired from
physicians named on pathology reports,
and agreement to participate was obtained
by telephone. Eligible cases were living
in one of nine Statistics Canada census
divisions in northeastern Ontario and were
aged 45 to 84 years at the time of diagnosis.
Controls were randomly selected from the
same census divisions using residential
telephone listings and were 2:1 frequency
matched based on five-year age group.
Eligible controls reported never having
had prostate cancer prior to January, 1995.
If prostate cancer was diagnosed after that
time, these men were deemed cases.

Questionnaires were offered in English and
French and subsequently administered
by mail or telephone. Prior to the
study, translation of the entire English
questionnaire into French was reviewed
for full compatibility with Franco-Ontarian
dialects. Each respondent was required to
provide a work history, including job titles
and start and end dates for every job held
longer than one year. Respondents were
asked a number of questions about each
job (years worked, industry, name and
description of employer, hours of work,
job duties, location, level of activity, job
satisfaction, odours and use of respiratory
protective equipment). An exposure
checklist was completed, in which the
respondents indicated whether they ever
had been exposed to (and if so, with what
frequency and intensity) 14 chemical and
physical agents (e.g., lubricating oils and
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greases, asphalt fumes, pesticides, metals
and metal compounds). On a separate
checklist developed for the purposes of
this study, each respondent indicated his
risk perception of ten agents (not including
polycyclic aromatic hydrocarbons [PAH]).
They were specifically asked, “On a scale
of 1 to 5, where 1 means ‘not harmful” and
5 means ‘extremely harmful’, please circle
the appropriate number that indicates to
what extent you believe that exposure to
each of following is harmful to human
health.”

Data collection began in March, 1996
and was completed by December, 1999.
The response rate for cases was 72.8%
and for controls was 46.4% (if hang-ups
were considered as refusals, or 53.1% if
considered ineligible).

Expert exposure assessment

Photocopies of completed work histories
were given to an expert assessor who was
a chemical engineer and occupational
hygienist with 12 years experience. For
each job, the expert assigned exposure
ratings while blinded to cancer status.
Exposures were rated as ever/never having
occurred and also according to frequency,
magnitude and duration. The expert used
a simpler definition of exposure frequency
than did the respondents, as well as a more
objective definition for magnitude, based
on occupational exposure limits (Table 1).
Also, whereas the expert assessed many
exposures in chemically specific terms
(e.g., PAH exposure by skin or ingestion),
the respondents were presented with more
familiar terminology (e.g., lubricating oils
and greases).

In assessing exposures, the expert first
considered the entire work histories
provided by the case or control and then
applied his own knowledge, experience
and, if necessary, consulted other
experts, the scientific literature and/or
occupational hygiene documentation from
key industries in northeastern Ontario. To
maintain consistency across similar jobs,
handwritten notes were kept of all non-
zero exposure ratings, along with any
other pertinent information. Industrial
and occupational codes based on Statistics
Canada’s systems of Standard Industrial

Classification (SIC)* and Standard Occu-
pational Classification (SOC)* were also
assigned.

Measurement of reliability and its
determinants

The aim of this study was to analyze jobs
of greatest relevance to estimating risk of
cancer; in particular, each respondent’s
longest held job was used as the unit of
observation. Of 2,388 respondents (8,279
jobs), 2,351 respondents/jobs were eligible
for this analysis after excluding 1) eight
jobs starting less than one year before date
of diagnosis (or date of initial contact for
controls); 2) 37 respondents with more than
one job and at least one job of unknown
duration (138 jobs); and 3) 5,782 jobs that
were not of the longest duration, or were
jobs tied for the longest (in such cases,
the earliest held job was used). Forty-one
respondents (and 41 longest held jobs)
with missing assessments were excluded
from PAH-specific analyses, resulting in a
sample size of 2,310 respondents/jobs. For
these analyses, 1,272 cases of agreement
on no exposure were removed (55.1%)
since it was believed that reliability in
these cases would depend more on the low
likelihood of exposure than on personal
factors of interest.

Exposure to PAH served as a focus for
two reasons. First, this exposure is
occupationally prominent and is a postu-
lated risk factor for prostate cancer.?
Second, PAH exposure was assessed
similarly by the expert and respondents.
Whereas respondents assessed exposures
to lubricating oils and greases, the expert
assessed PAH exposure via skin/ingestion.
However, this comparison was thought to
be valid given that exposure to lubricating
oils and greases mainly occurs via the skin,
with the exception of oil mists.

A dichotomous index of exposure was
used for analyses. Ever/never exposure
assessments were compared since this
index of exposure was used similarly by
the expert and respondents (i.e., the index
“ever exposed” in Table 1). Expert and
respondent assessments of frequency and
magnitude of exposure were not compared
on account of differing interpretations,
in which case other factors related to
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TABLE 1
Indices of exposure to polycyclic aromatic hydrocarbons
used by respondents* and expert

Index of exposure Respondents Expert
Ever exposed Yes, No Yes, No
Frequency None None
Monthly Less than daily
Weekly Daily
Daily
Magnitude None None
Low <50% OEL**
Medium 50% - 100% OEL
High > 100% OEL
Duration Not assessed None

< 2 hours per day or shift
> 2 hours per day or shift

* Participants in the Northern Ontario Men’s Health Study

**OEL — Occupational Exposure Limit

agreement would have been difficult to
distinguish.

While the selection of independent
variables for analysis was driven largely
by a priori hypotheses, the sample size
needed to reliably estimate risk was
also considered.** Eleven independent
variables were ultimately chosen. One
variable designated “occupational group”
categorized workers as blue-collar or
white-collar. To create these categories,
unit group-level Standard Occupational
Classifications (SOCs) assigned by the
expert were first collapsed into Broad
Occupational Categories defined by
Statistics Canada,* and then into blue-
and white-collar status whereby blue-
collar occupations were defined by Broad
Occupational Categories H, I, J (see Figure
1). Average risk perceptions were derived
from a risk perception summation scale
(Cronbach’s o = 0.92, indicating internal
consistency and a reliable scale).’** An
average of all the risk perception scores
in the scale was used for analysis. For
each respondent, if more than four of the
ten items on the risk perception checklist
were missing, the respondent’s average
risk perception score was also recorded as
missing.

Eleven characteristics of respondents
who under- and overreported ever/
never exposure to PAH, respectively,
were compared to those who agreed
with the expert, using univariable and
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then multivariable logistic regression
models. Underreporters were excluded
from overreporting models and vice
versa. “Overreporting” occurred if the
respondent reported workplace exposure,
but the expert reported no exposure for
him, whereas “underreporting” was the
opposite pattern.

It was postulated that confounding effects
of attitude variables could have important
implications in the interpretation of studies
such as this one. To investigate the role of
risk perceptions in self-reporting, associa-
tions were measured between 1) average
risk perceptions and reliability; and 2)
average risk perceptions and four factors
associated with risk perceptions in the
literature: age,’”*® education level,3"3¢
cultural group,* and occupational group.?”#

The same analyses were performed for job
satisfaction in relation to cultural group,
occupational group and age, respectively.”!
It was believed that if associations 1) and
2) were both statistically significant, this
would be suggestive of a confounding or
an intermediate role.24?

Statistical methods

All statistical analyses were conducted
using SAS® version 8.2 for Windows* and
a significance level of 0.05. Reliability was
measured as percent agreement and percent
under- and overreporting, respectively.

Multiple logistic regression models were
built using stepwise variable selection.
To assess selection bias, respondents
with missing values for “average risk
perceptions” were compared to those
without missing values using chi-square
and Wilcoxon rank sum tests. Descriptive
statistics for model subgroups were
compared to those of the study population
as a whole.

Results

Respondent characteristics are shown in
Table 2. The mean age for the respondents
in this analysis was 68.7 years, with over
72% of respondents being 65 years or older
at the time of interview. The majority of
respondents (80.3%) reported no formal
education beyond high school, most were
English-speaking (56.0%), and blue-collar
occupations were slightly more prevalent
than white-collar (57.2% versus 42.8%).
More than half of the subjects had jobs of

FIGURE 1
Standard Occupational Classification (SOC) definitions —
Broad occupational categories

Management occupations

Health occupations

Sales and service occupations

Occupations unique to primary industry

- = I ommgAaAwrE

Business, finance and administrative occupations
Natural and applied sciences and related occupations

Occupations in social science, education, government service and religion
Occupations in art, culture, recreation and sport

Trades, transport and equipment operators and related occupations

Occupations unique to processing, manufacturing and utilities

Source: Statistics Canada: Standard industrial classification, 1980.2°
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TABLE 2
Characteristics of respondents*, frequencies** and percentages (N=2,310)

N %

Age 45 -59 277 12.2
60 - 64 355 15.6

65 - 69 618 271

70-74 562 247

75 - 86 468 205

Highest education level Elementary 755 329
attained Secondary 1,087 474
Post-secondary 453 19.7

Cultural group English-Canadian 1,288 56.0
French-Canadian 491 21.3

Other 523 227

Occupational group Blue-collar 1,319 572
White-collar 986 42.8

Time elapsed since job 0-9 495 215
ended (years) 10-19 823 35.8
20-52 984 42.8

Job duration (years) 4-19 538 23.4
20-39 1,498 65.0

40-71 268 11.6

Number of jobs 25 594 25.7
2-4 1,318 571

1 398 17.2

Job satisfaction™** High 2,098 91.5
Indifferent 122 5.3

Low 74 3.2

Average risk perceptiont Low 202 10.9
Medium 197 10.6

High 1,453 78.5

Questionnaire Mail 1,745 75.6
administration mode Telephone 564 244
Cancer status Case 729 31.6
Control 1,581 68.4

* Participants in the Northern Ontario Men’s Health Study

** Totals may not equal 2,310 due to missing values

***High - highly satisfied or satisfied; Indifferent - neither (indifferent); Low - highly unsatisfied or unsatisfied

* High - average score > 3.5 on a scale from 1 to 5, indicating extremely harmful; Medium - average score
> 2.5 and < 3.5, indicating medium harm; Low - average score < 2.5, indicating little harm

longest duration ending more than a decade
before they completed the questionnaire
(median = 11.0 years), and these jobs
were still ongoing for 212 respondents
(9.2%). The mean job duration was 27.3
years and the median number of jobs held
was 3.0. As might have been expected
when jobs were held the longest, the vast
majority of respondents reported being
satisfied or highly satisfied with these jobs
(91.5%). Average risk perception scores
were generally high, with a median of 4.1
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on a scale from 1 to 5 (5 indicating the
most harm).

A substantial number of scores for average
risk perception were missing (458/2,310;
19.8%). Respondents with missing
values were significantly more likely to
have only elementary school education
(p < 0.0001), less likely to be English-
Canadian (p = 0.039), were significantly
older (p < 0.0001) and were more likely
to be blue-collar workers (p < 0.0001).

There was no significant difference
between the groups in terms of cancer
status (p = 0.53).

The majority of respondents agreed with
the expert on having had no PAH exposure
(55.1%; 1,272/2,310). Before excluding
these respondents, percent agreement was
79.3, with overreporting being more
common that underreporting (14.3%
(330/2,310] versus 6.5% [149/2,310]).
Kappa was equal to 0.54 and sensitivity
and specificity were both 0.79. By
excluding those who agreed with the
expert on no exposure, agreement fell to
53.9% (N=1,038), resulting in 31.8%
overreporting and 14.4% underreporting;
sensitivity remained at 0.79.

Subgroups used to study under- and
overreporting contained 543 and 700
respondents, respectively, and were
similarly distributed across 11 variables.
Compared to the study population as a
whole, PAH subgroups had fewer respon-

dents with post-secondary education
(8.7% in the underreporting subgroup
and 13.1% for overreporting, versus

19.7% for study population); were more
frequently blue-collar workers (89.9%
for underreporting and 77.4% for over-
reporting, versus 57.2%); and were less
likely to complete questionnaires by mail
(69.4% for underreporting and 68.7% for
overreporting, versus 75.6%). Subgroups
were otherwise distributed similarly to the
study population.

The results of univariable analyses are
presented in Table 3. Three statistically
significant  associations were found
with PAH underreporting, including a
positive association with age (odds ratio
[OR] = 1.077 for every one-year increase
in age; 95% CI: 1.043-1.112). Time since
job completion was also significant, with
the odds of underreporting being higher
for jobs ending a decade or more before
interviews than for jobs held more recently
(OR=2.342; 95% CI: 1.324-4.143 for 20
years or more; OR=2.065; 95% CI: 1.225-
3.484 for 10 to 20 years). Third, a graded
effect was observed with job duration
whereby underreporting was not as likely
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TABLE 3

Odds ratios (OR) and 95% confidence intervals (Cl) from univariable logistic regression models for risk of
under- and overreporting exposure to PAH* (ever/never) in jobs held the longest by respondents**

Underreporting Overreporting
Independent variable N OR 95% CI N OR 95% CI

Age Each one-year increase 543 1.077*** 1.043, 1.112 700 0.991 0.971, 1.012

Highest education Elementary 233 2111 0.851, 5.238 260 0.370"**  0.228, 0.603

level attained Secondary 263 1.449 0.581, 3.613 348 0.485t  0.305,0.773
Post-secondary 47 1.000 92 1.000

Cultural group French-Canadian 138 1.250 0.756, 2.066 157 0.681 0.459, 1.010
Other 134 0.989 0.582, 1.682 172 0.842 0.580, 1.223
English-Canadian 271 1.000 371 1.000

Occupational group  Blue-collar 488 0.866 0.449, 1.706 542 0.142**  0.095, 0.211
White-collar 55 1.000 158 1.000

Time elapsed since  >20 130 2.342t 1.324,4.143 140 0.645% 0.421, 0.988

job ended (years) 10-19 208 2.065t 1.225, 3.484 258 0.891 0.634, 1253
<10 205 1.000 302 1.000

Job duration (years) <20 128 0.436% 0.193, 0.982 180 0.958 0.529, 1.738
20-39 365 0.761 0.385, 1.502 459 0.915 0.529, 1.582
>40 50 1.000 61 1.000

Number of jobs >5 122 0.959 0.485, 1.896 179 1.416 0.868, 1.738
2-4 336 0.876 0.487, 1.576 414 0.874 0.563, 1.359
1 85 1.000 107 1.000

Job satisfaction High 477 0.526 0.209, 1.326 621 1.000 0.342, 1180
Indifferent 44 0.338 0.098, 1.173 53 0.635 0.533, 2.612
Low 22 1.000 26 1.180

Average risk Low 55 1.140 0.576, 2.256 69 1.000 0.455, 1.755

perception Medium 61 0.898 0.448, 1.800 77 0.893 0.607, 1.705
High 427 1.000 554 1.017

Questionnaire Mail 377 0.838 0.534, 1.315 481 0.602, 1.159

administration Telephone 166 1.000 219

mode

Cancer status Case 180 0.925 0.588, 1.455 235 1.010 0.731, 1.396
Control 363 1.000 465 1.000

* PAH = Polycyclic aromatic hydrocarbons

** Participants in the Northern Ontario Men’s Health Study

**p < 0.0001
t p<0.0l
+ p<0.05

for jobs of shorter duration as for jobs 40
years or more in duration (OR=0.436;
95% CI: 0.193-0.982 for jobs less than 20
years; OR=0.761; 95% CI: 0.385-1.502 for
20 to 39 years).

In terms of PAH overreporting, men
with less education were significantly
less likely to overreport PAH exposures
than respondents with post-secondary
education (OR=0.370; 95% CI. 0.228-
0.603 for elementary school; OR=0.485;
95% CI: 0.305-0.773 for secondary school),
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and blue-collar workers had lower odds of
overreporting than white-collar workers
(OR=0.142; 95% CI: 0.095-0.211). Over-
reporting was also less common for jobs
completed at least 20 years earlier than
for jobs held in the decade prior to inter-
views (OR=0.645; 95 % CI: 0.421-0.988).
Graded effects were also observed for this
variable.

Using stepwise variable selection, the only
variable that entered the multivariable
model for PAH underreporting was age

(Table 4). With respect to overreporting,
occupational group was the only variable
in the final model, again showing over-
reporting to be less common in blue-collar
than white-collar workers.

Final models were checked statistically in
several ways. When predictor variables
were selected using backward or forward
selection techniques (p-entry/removal =
0.15), both final models contained the same
variables as selected when using stepwise
variable selection, demonstrating model
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TABLE 4
Odds ratios (OR) and 95% confidence intervals (Cl) from multiple logistic
regression models for risk of under- and overreporting exposure to

PAH* (ever/never) in jobs held the longest by respondents**
Model outcome Parameter OR 95% CI
Underreporting™* Intercept
One-year increase in age 1.077 1.043, 1112
Overreportingt Intercept
Occupational group* 0.142 0.095, 0.211

* PAH = Polycyclic aromatic hydrocarbons

**Participants in the Northern Ontario Men'’s Health Study

***N =436, N ing = 107
N =436, N, =264
# Blue-collar vs. white-collar occupations

robustness. The assumption of linearity
between the continuous variable “age”
and log odds ratios in the underreporting
model was confirmed graphically, using
the Mantel-Haenzsel chi-square test for
trend (p < 0.05). Adding non-significant
variables to each model did not change the
influences of the significant factors, age and
occupational group (i.e., beta coefficients
changed by less than ten percent), with
one exception: addition of the variable
“time since job completion” to the model
for PAH underreporting slightly decreased
the effect of age by 12.8%, but the effect
remained statistically significant.

Since the number of exclusions relied
heavily on the risk perception variable,
there was concern that inclusion of this
variable may have biased the results. There-
fore, both models were fit again excluding
average risk perceptions, thereby including
respondents with missing values. The same
variables remained statistically significant.
However, in the PAH underreporting
model, respondents who were highly
satisfied with their jobs were less likely
to underreport PAH exposure than those
who were unsatisfied (OR=0.401; 95%
CI: 0.175-0.916). Also, French Canadians
had higher odds of underreporting than
did English Canadians (OR=1.629; 95 %
CI: 1.046-2.535).

It was hypothesized that attitudes might
behave as confounders or intermediate
variables in associations between various
personal characteristics and reliability.
However, no significant associations
were found. Though, due to the scarcity
of respondents with low job satisfaction
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(N=22), this result may not have been
valid. By combining the “low” and
“indifferent” job satisfaction categories to
increase category sample size, there was
still no evidence of an intermediate or
confounding role for job satisfaction.

Discussion

These results suggest the reliability of PAH
exposure self-reporting in community-
based studies may depend on 1) the
likelihood of exposure (i.e., reports of
negative exposure were typically reliable),
and 2) certain respondent characteristics,
such as age and occupational group.

It was not surprising to observe a significant
positive association between age and PAH
underreporting, since exposures could
naturally be forgotten over time or may not
have been realized in jobs held decades
earlier. Similar results have been reported
in the past for asbestos'” and heavy metal
exposure.'® The fact that age has consistently
been found to not influence work history
reporting (e.g., reporting of job titles
and dates of employment)*#% suggests
this effect may be specific to exposure
reporting. Time since job completion also
appeared to be weakly associated with PAH
underreporting after controlling for age.
It is possible that a more precise variable
(i.e., using category widths < 10 years) or
some account for job start date might have
revealed a stronger trend.

The finding that white-collar workers were
significantly more likely to overreport
than blue-collar workers was convincing
given the strengths of these associations:

over seven-fold higher odds for PAH

overreporting in white-collar workers
were found compared to blue-collar
(OR! = 7.0). As well, the

blue vs. white-collar

direction of the association was plausible.
While white-collar workers, overall, would
have had fewer direct exposures to PAH
than blue-collar workers, they may have
had a greater awareness of these agents
in the workplace. For some, this may have
been accompanied by misinterpretation
and exaggeration of “exposure”. Ahrens
et al. did not observe this influence,'” but
they provided a definition of exposure and
respondents specified whether “direct”
or “bystander” exposure occurred. Even
more detailed definitions have been
provided in other questionnaires.*® In
contrast, respondents in this study were
simply asked to “describe your exposure
to the following”, with a subsequent
exposure checklist. However, van der
Gulden et al. similarly asked, “Have you
ever worked with...or been exposed to...in
your job?”,”® and like Ahrens et al., did not
observe differences between occupational
groups. An alternative reason for the
present finding may have been the focus
on workers who were more likely to have
been exposed, unlike the latter studies
that analyzed cases of agreement on no
exposure (presumably groups with more
white-collar workers).

In this study, neither underreporting nor
overreporting was associated with cancer
status, in agreement with past studies.!*17#
Therefore, the observed inconsistencies
between expert and respondents would
translate into non-differential misclas-
sification error in estimating prostate
cancer risk, which would likely bias risk
estimates towards the null value and
therefore underestimate risk.*

In regards to risk perceptions, it is
noteworthy that the items in this study
concerned harm to “human health” in
general, rather than personal health
risk. Although a correlation between
perceptions of personal risk and societal
risk has been observed,” people may
perceive risks to themselves to be lower
than risks to the general population.>*
Therefore, questions of personal risk might
have resulted in different associations with
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personal exposure reporting. Nevertheless,
the present findings should be regarded
as informative and novel, given this may
have been the first attempt to examine risk
perceptions in this context.

The study of the role of job satisfaction in
self-reporting was an additional strength
of this study, as no other group has
explored this possibility to our knowledge.
However, the associations observed should
be interpreted cautiously given the few
respondents reporting low job satisfaction.
The validity of this finding might have been
improved if more than one questionnaire
item were used to measure this attitude.
Similarly, different techniques for assessing
risk perceptions have been used in the
past>>** and if applied to this study, may
have elicited different responses.

Although the different ways in which PAH
exposures were assessed by the expert
and respondents could have lowered
internal validity, the effect was probably
minimal. Whereas respondents reported
exposures to lubricating oils and greases,
corresponding expert assessments focused
on skin contact and/or ingestion of all
possible sources of PAH. In a discussion
with the expert, however, it was learned
that lubricating oils and greases were
typically the only skin/ingestion PAH
exposure with the exception of some
unusual exposures to tar.

The validity of the expert assessments
may be viewed as a possible limitation
of this study. More specifically, the
associations observed could reflect the
expert’s strengths (i.e., the expert may
have been more knowledgeable about
more recent exposures or blue-collar
occupations, thereby leading to better
agreement on these jobs and poorer
agreement on others). Exposures that are
highly dependent on human technique
would also be more difficult for an expert
to assess. Using more than one expert
in future studies might help to alleviate
this problem since assessments would
draw from a broader range of personal
knowledge and experience, and more
extensive consultation with the literature.
However, others have rationalized,>**
as do the present authors, that expert
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ratings are more objective and consistent
than self-reports. Some industry-based
validity studies support this idea.**” In
the community-based setting, Fritschi et
al. found that three experienced expert
raters working independently were able
to identify 64%, 70% and 80% of past
occupational  exposures, respectively,
across a variety of workplaces.® As well,
in the present study, we observed no
statistically significant trends in over- or
underreporting across three time periods
of expert assessment (PAH exposures were
sorted in order of expert assessment and
then split into tertiles; trends in percent
under- and overreporting were p > 0.05,
respectively, in Mantel-Haenzsel chi-
square tests for trend), thus providing
some evidence of expert consistency over
time (data not shown). Furthermore, the
associations we observed with age and
occupational group were both plausible
and consistent with a priori hypotheses
and past research, thereby also supporting
the use of the present expert.

In terms of generalizability, it should be
recognized that the factors involved in
“all jobs” reporting may differ from job of
longest duration reporting® and factors may
differ for current versus past exposures.
Questions also remain about the validity
of these findings for other exposures that
are less easily sensed than lubricating oils
and greases, or queried using less familiar
terminology.”” Our findings may not
extend to respondents less than 45 years
of age or to females since it is possible
these groups may have different attitudes
and occupational characteristics than the
men in this study. Moreover, the present
analyses were based on subgroups that
excluded respondents for whom exposures
were improbable (i.e., white-collar workers
and post-secondary educated men).
Modeling results may therefore only extend
to similar populations in which exposure
is conceivable; namely, industry-specific
groups or subgroups of community-based
populations similar to this.

Many aspects of these analyses are
relevant to studies of long-latency disease.
First, this study focused on exposure
reporting for job held the longest, which
is useful for studying diseases resulting

from cumulative exposures. Second, recall
in this study was primarily retrospective
(90.8%), with jobs ending 11 to 12 years
prior to questionnaire completion on
average. Third, PAH exposure is currently
of interest to occupational epidemiologists
and continues to be assessed by way of
retrospective self-report in community-
based studies of cancer.’

In Canadian males, who were mainly
blue-collar and 69 years of age on average,
different personal characteristics were
found to be associated with PAH under-
and overreporting. There was a strong
association between white-collar status
and overreporting, which could have
arisen from misinterpretation of exposure
terminology on the questionnaire.®*
In addition, older respondents under-
reported more often than younger
respondents, suggesting memory probes
may be needed to enhance recall in older
populations if poor memory is to blame.
If awareness of exposure underlies the
effect of age, improved recall by older
respondents should be anticipated, given
the increase in workplace safety education
programs implemented in Canada since
the 1980s.®° In all further work of this
kind, it is recommended that under- and
overreporting be distinguished from
each other and potential confounding be
controlled adequately. There may also
be a need to distinguish between factors
influencing exposure and work history
reporting since our findings suggest they
could differ (e.g., the variable “age”).
Further analyses similar to this are
encouraged, perhaps using an improved
gold standard, such as an expert panel.
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