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Objectives   This paper presents the results of a pilot study of job-specific modules developed for use in the study
questionnaire of the Northern California Childhood Leukemia Study (i) to estimate the variability in response
between people administered the same module and (ii) to estimate the number of modules required per family.
Methods   For 63 participants in the pilot study, between-person variability was assessed by comparing reported
job tasks among the respondents administered the same job-specific module. Within-respondent variability was
assessed by examining changes in the timing and frequency of the job tasks and product use across critical time
segments from 12 months before the child’s birth to 3 years of age. Parental occupational histories were
reviewed to estimate the expected number of job-specific modules required per family.
Results   Considerable variability was identified for the tasks performed by the respondents with similar jobs
and in the timing of tasks and products used across critical time windows. Parents’ occupational histories
indicated that detailed exposure information could be obtained for 95% of the families with a maximum of two
job-specific modules added to the study interview.
Conclusions   The job-specific modules captured individualized exposure information for the parents of cases
and controls and thus reduced the potential for nondifferential misclassification when compared with the use of
a job title approach, while avoiding an exposure checklist approach. These improvements in exposure estimation
may increase the statistical power for identifying any true association between parental occupational exposures
and childhood leukemia.
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Nearly 40 published case-control studies have investi-
gated the potential relation between parents’ workplace
exposures and leukemia in their offspring (1). Some
studies have implicated occupational exposure to sol-
vents, pesticides, metals, paints, or plastics, but findings
are inconsistent across studies. Imprecise occupational
exposure assessment might explain some of the incon-
sistency.

Occupational exposure assessment in community-
based case-control studies is a significant challenge (2),
and studies of childhood leukemia are no exception. Many
case-control studies on childhood leukemia have imputed
occupational exposures from job titles or brief job descrip-
tions. This approach is limited by the nondifferential ex-
posure misclassification resulting from the assumption that
people with the same job title have the same exposures (3, 4).
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Another common approach in childhood leukemia
studies involves asking respondents to indicate, from a
list of chemicals, the agents to which they have been
exposed at work. Although this “exposure checklist”
approach allows for individual exposure variability, it
is subject to recall bias if case and control parents re-
member or report exposures differently and to nondif-
ferential misclassification if the respondents are una-
ware of the names of the substances they work with or
are unfamiliar with chemicals in industrial processes (4,
5). Evidence of recall bias was found in an examination
of the data from three childhood leukemia studies that
used an exposure checklist approach, the fathers of case
children overreporting exposures during the prenatal
period (6).

There have been some recent attempts to increase
the validity of exposure assessment in community-based
studies of adult cancers. Siemiatycki & Gerin (5, 7) de-
veloped semi-structured interviews that allow more
probing about occupational tasks; occupational hygien-
ists and chemists played a leading role in developing
the interview content and interpreting the questionnaire
responses. A modification of these semi-structured in-
terviews was developed for a National Cancer Institute
(NCI) study of adult brain tumors to reduce costs, de-
crease interviewer training needs, and facilitate data
collection in a computer-assisted interview format (8,
9). These “job-specific modules” elicited information
about direct and indirect exposures on the basis of work
tasks and the work environment.

The Northern California Childhood Leukemia Study
adapted the NCI approach of using job-specific mod-
ules (8, 9) to improve the assessment of parental occu-
pational exposures. The NCI modules needed to be mod-
ified for the study so that the specific timing of parental
exposures could be captured relative to the child’s con-
ception and development and the differences in exposures
of interest could be accomodated, along with temporal and
geographic differences in occupational patterns.

This report presents findings from a pilot study of
the use of job-specific modules in the Northern Cali-
fornia Childhood Leukemia Study. The primary goal
was to evaluate the feasibility of conducting interview-
er-administered job-specific modules as a complement
to a 4-year job history and to identify the variability in
response to task-specific activities for respondents with
similar job types.

Study population and methods

Study population

The Northern California Childhood Leukemia Study, an
ongoing population-based case-control study, identifies

incident childhood leukemia cases via rapid case ascer-
tainment from all major pediatric hospitals in the study
region. The study methods have been previously pub-
lished (10). Persons for this pilot study were selected
from cases and controls from phase I of the study (1995–
1999), which included 17 northern California counties
and 4 participating pediatric treatment centers serving
the population of these counties. Eligible cases were
under 15 years of age, had a parent or guardian who
spoke English or Spanish, had no previous cancer diag-
nosis or treatment, and were residents of the study area
at the time of diagnosis. For each case child, a control
child from the California birth register, representing the
underlying source population for over 90% of the cas-
es, was individually matched for exact date of birth, gen-
der, maternal race, child’s Hispanic status, and mater-
nal county of residence at birth. Control eligibility was
the same as for the cases.

Occupational history data collection

Prior to the in-home interview, an occupational history
was obtained from a self-administered questionnaire for
all jobs held by the child’s mother and father during the
4-year period beginning 1 year before the child’s birth
and ending on the child’s third birthday. This period
encompasses the preconceptional, in utero, and early
postnatal periods, time segments hypothesized a priori
to be potentially relevant for the development of child-
hood leukemia (11). For each job, the respondents pro-
vided the job title, a description of job activities and
duties, the dates the job was held, whether it was full-
time or part-time, the name and location of the compa-
ny, and what the company did or made.

Development of job-specific occupational
questionnaires

Job-specific modules were developed during phase I of
the Northern California Childhood Leukemia Study to
collect detailed occupational exposure information from
parents whose occupational history included jobs with
potential exposure to chemicals and agents identified a
priori as possible leukemogens or carcinogens. The job-
specific modules were designed by a team including in-
dustrial hygienists, epidemiologists, an environmental
health specialist, and a physician trained in occupation-
al medicine, with input from collaborating toxicologists.
Modules were developed for jobs prevalent in the study
population with potential exposures of interest; for jobs
not found in this population, such as coal miner or steel
mill worker, no modules were developed. The modules
included questions about tasks likely to involve expo-
sure to relevant agents as determined by experienced
industrial hygienists, reference texts (12, 13), published
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literature, material safety data sheets, interviews with
volunteers who held jobs of interest, and on-line toxi-
cologic databases such as the Hazardous Substances
Data Bank of the National Library of Medicine’s
TOXNET program (http://toxnet.nlm.nih.gov/) (14).
Table 1 shows the 19 job modules developed for the
study and the primary exposures of interest.

Each module begins with general questions about the
workplace environment, followed by a series of ques-
tions about job tasks that elicit standardized informa-
tion. If a respondent performed a task, follow-up ques-
tions ask about the products, materials, equipment, or
procedures used in that task. Figure 1 illustrates the for-
mat of a typical task question. Many task questions

 
7a. At your job during this time [PERIODS MARKED ON CALENDAR], did you paint or use other coatings? (Including 
lacquers, varnishes, stains, and others)  
 

1 = Yes  
2 = No  
GO TO 
Q11 
9 = DK  
GO TO 
Q11 

(i) Did you use… (ii) Was this during… (iii) How many 
days per week 
during this 
period? 
1= <1 
2= 1–2 
3= 3–5 
9= DK 

(iv) On those 
days, how 
many hours 
per day, 
usually? 
1= <1 
2= 1–4 
3= >4 
9= DK 

(v) How did you 
apply it? 
 
1 = brush or 

roller 
2 = gun or 

sprayer 
7 = other 

(specify) 
___________ 

 a. water-based paints, 3 months before 

pregnancy 

   

 such as latex? 1
st
 trimester    

  2
nd

 trimester    

 1 = Yes  What 3
rd

 trimester    

 type or brand? while breastfeeding    

 ______________ birth to age 1    

 2 = No age 1 to 2    

 9 = DK age 2 to 3    

Table 1. Job-specific module questionnaires developed for occupational exposure assessment in the Northern California Childhood
Leukemia Study and selected potential exposure agents of interest assessed in each job-specific module (broad categories only).

Module title Job types included in each module Number Organ- Other or- Combus- Metals d Ionizing Pesti- Other
in pilot ic sol- ganic com- tion ex- radia- cides f

study vents a pounds b haust c tion e

Airplane mechanic g Airplane mechanic – x x x
Artist Artist or art teacher 4 x x x
Cleaner Cleaner or janitor 3 x x
Construction worker Construction worker or carpenter 6 x x x x x
Dentist Dentist or dental worker 4 x x x
Electrician Electrician, lineman or cable puller 4 x x x x x
Engineer Engineer or environmental scientist 3 x x x
Farmer Farm or ranch worker 5 x x x x
Gardener Gardener, groundskeeper, landscaper 6 x x x x

or nursery worker
Laboratory worker Laboratory worker or lab science teacher 4 x x x
Manufacturing worker g Manufacturing, assembly, industrial – x x x

operations or product repair
Mechanic Auto, truck, or bus mechanic 6 x x x x
Medical worker Physician, nurse or medical technician 5 x x x x
Packer g Agricultural packer – x x
Painter Painter or wallpaperer 2 x
Pesticide worker Pesticide worker 1 x
Photographer Photographer or framer or photography 2 x

teacher
Teacher Teacher of preschool to grade 5 9 x x
Welder Welder or joiner 3 x x x x

Total 67

a Organic solvents included aromatic solvents, chlorinated solvents, glycol ethers, and other hydrocarbon mixtures.
b Other organic compounds included coal tars, asphalt, and creosote.
c Combustion exhaust included gasoline and diesel exhaust and emissions and polyaromatic hydrocarbons.
d Metals included welding fumes and metal dusts.
e Ionizing radiation included exposures from imaging radiation equipment, diagnostic equipment, and work with radioactive materials.
f Pesticides included those used in agriculture and landscaping, as well as other uses, including structural purposes, medical purposes, and disinfection.
g Modules not included in the pilot study.

Figure 1. Example of a typical task question
format in a job-specific module.
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appear in more than one module. For example, the ques-
tion, “At your job during this time, did you paint or use
other coatings?” appears in the following modules: air-
plane mechanic, artist, construction worker, farmer, gar-
dener, manufacturing worker, mechanic, painter, pho-
tographer, and teacher. When possible, common prod-
uct names rather than specific chemical names were
used. Questions about the task method (eg, spray ver-
sus brush painting) and the personal protective equip-
ment used in the task (eg, paper mask or respirator) were
included if applicable.

For each product, material, piece of equipment, or
procedure reported by a respondent, the timing of use
was queried to establish when use occurred during crit-
ical periods in the child’s development (3 months be-
fore pregnancy, each trimester, during breastfeeding if
applicable, and the first 3 years of life) (figure 1). Some
tasks required no follow-up questions about products or
procedures; for these, timing was queried for the task
itself. A calendar card marked with events in the child’s
development was used during the interview to assist the
recall of timing. Frequency of use was also queried for
each of the periods reported, usually in days per week
and hours per day (figure 1).

The design of the job-specific modules facilitates
analysis at many levels, including job task (eg, paint-
ing), commercial product (eg, solvent-based paint),
broad chemical group (eg, liquid hydrocarbon solvent),
chemical subgroup (eg, aromatic solvent), and specific
chemical (eg, toluene), for specific time periods rela-
tive to the child’s development. Information about fre-
quency of use allows a relative exposure level to be as-
signed within and across respondents by time period.

The job-specific modules were designed to be giv-
en in face-to-face interviews with the biological parent
jobholder; ample evidence suggests that proxy respond-
ents are not able to provide reliable, detailed occupa-
tional information (15, 16). Brevity was deemed essen-
tial to avoid respondent fatigue. The overall in-home
study interview requires 60–90 minutes; thus, the mod-
ules were designed to be administered in 20 minutes
or less.

For each module, an exposure coding scheme has
been developed for each of the tasks, as well as for each
product, material, piece of equipment, and procedure
used in each task. A respondent’s exposure assignments
are based on this predefined scheme and depend on the
person’s reported tasks and the products or procedures
used. A detailed discussion of the exposure assessment
methods is beyond the scope of this paper and will be
presented in a subsequent report. In general, in order to
minimize false positives, exposures have been assigned
to tasks, products, materials, equipment, and procedures
only if deemed likely to occur by an experienced indus-
trial hygienist. This approach is based on the principle

that, in a case-control study with low exposure preva-
lence, the odds ratio will be strongly biased toward the
null by misclassification of even a few unexposed per-
sons into the exposed category (false positives), while
the misclassification of exposed persons into the unex-
posed category (false negatives) has a less pronounced
effect on bias (17).

Pilot study with the job-specific modules

Data collection. A pilot study of the job-specific mod-
ules was conducted from September 1999 to February
2000 to test the feasibility and performance of the mod-
ules in the field. The respondents were people who had
completed the self-administered questionnaire and in-
home interview between 1996 and 1999 and whose oc-
cupational history included a job of interest. The re-
searchers reviewed the occupational histories and as-
signed job-specific modules based on the job title, in-
dustry, and brief job description. Trained interviewers
performed in-person interviews with the participants in
the pilot study. An attempt was made to obtain three in-
terviews for each of the 16 job-specific modules devel-
oped at the time; a total of 67 module interviews were
completed.

Data analysis. Between-person exposure variability, as
measured by the variability in reported tasks among re-
spondents administered the same job-specific module,
was used as a measure of job module advantage. Sub-
stantial variability across participants with similar jobs
would indicate the usefulness of the modules in charac-
terizing exposure at an individual level.

Within-person variability in the timing of exposure
was calculated as the proportion of tasks, products, ma-
terials, equipment, or procedures reported by that per-
son for which the timing of use differed from the over-
all time the job was held. For example, a carpenter who
held her job from 3 months before pregnancy through
the child’s first year of life, but painted with solvent-
based paints only during the first two trimesters of preg-
nancy, had variability in timing of exposure for that
product. A higher proportion of tasks and products with
variability in timing would indicate that obtaining ex-
posure information by time period may be informative.
Variability could not be calculated for the small number
of tasks and products used over only one period.

Similarly, each person’s reported frequency of use
of products, materials, equipment, or procedures was
examined to determine whether frequency changed over
the time segments. For example, if a female carpenter
used solvent-based paints for 3 days a week during her
first trimester, but <1 day a week during her second tri-
mester, this product had variability in frequency. The
proportion of total reported products with variability in
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frequency would indicate the benefit of obtaining ex-
posure information at this level of detail. Variability was
calculated only for tasks performed or products used for
more than one period.

Finally, to evaluate the feasibility of introducing the
job-specific modules into the protocol of the ongoing
Northern California Childhood Leukemia Study, occu-
pational history data were reviewed for parents of all
the study participants interviewed before February 2000
to predict the number of modules required per family
in future interviews (including both parents of a two-
parent family).

Results

The pilot study resulted in 67 completed module inter-
views with 63 parents of 56 children from phase I of
the Northern California Childhood Leukemia Study (36
case modules; 31 control modules). Thirty-three mod-
ules were completed by mothers and 34 by fathers.

The average time used to complete one module was
26 (SD 17) minutes; the time required did not differ for
the cases and controls (24.0 versus 28.8 minutes,
P=0.30). The fathers required more time, on the aver-
age, than the mothers (32.5 versus 18.8 minutes,
P=0.002). Much of the variability in the administration
time within each module was explained by the number
of tasks the respondent reported.

Variability in number of reported tasks

Table 2 presents the average percentage of tasks per-
formed per module, which ranged from 14% (teacher)
to 88% (painter) and therefore indicated that the likeli-
hood of performing tasks with potential exposures of
interest varied across job types. The range of tasks re-
ported by the respondents to each module showed sub-
stantial variability for most of the modules, particularly
the artist, construction worker, electrician, and mechanic
modules. For example, one respondent to the artist mod-
ule did no task of interest, while another did 60% of the
tasks. There was also considerable variability in the
number of products used while the tasks were being
done.

The respondents were able to answer nearly all of
the task-based questions affirmatively or negatively. In
the 67 module interviews, with over 700 task questions
asked, there were only two “don’t know” responses to
whether a task was performed.

Variability in timing

Within-person variability in worktasks and product use
across the time segments is presented by job-specific
module in table 2. The modules with little or no varia-
bility in timing included the artist, dentist, painter, and
photographer modules. For example, the respondents to
the dentist module reported timing variability for an
average of only 4% of the tasks, products, materials,
equipment, or procedures, a finding suggesting regular

Table 2. Between-subject variability in reported tasks and products and within-subject variability in the timing and frequency of reported
tasks and products.

Module a Tasks Average percentage Products reported Variability in timing Variability in fre-
queried in of tasks performed  used while per- (percentage of pro- quency (percentage
module  by pilot study forming tasks ducts reported with of products reported

(N) respondents  (N) variability in with variability in
timing of use) b frequency of use) b

Mean Range Mean Range Mean Range Mean Range

Artist 15 20 0–60 7.0 3–25 0 ·· 0 ··
Cleaner 9 44 33–56 6.7 4–10 18 0–30 0 ··
Construction worker 20 50 20–75 18.0 3–35 20 0–73 6 0–27
Dentist 9 64 56–78 6.5 5–9 4 0–17 0 ··
Electrician 7 36 0–71 3.3 0–8 10 0–20 0 ··
Engineer 6 50 33–67 15.0 6–20 60 0–100 0 ··
Laboratory worker 8 27 13–38 9.8 5–17 24 0–40 0 ··
Mechanic 15 62 40–87 14.5 6–24 41 8–55 14 0–46
Medical worker 14 26 7–43 3.6 1–8 58 20–100 0 ··
Painter 8 88 75–100 17.0 11–23 4 0–9 0 ··
Photographer 11 18 0–36 4.5 0–9 0 ·· 29 c ··
Teacher 9 14 0–33 2.2 1–4 67 0–100 25 0–50
Welder 10 60 40–80 8.3 4–14 15 0–45 0 ··

a Farmer, gardener, and pesticide worker modules not included in the table because their formats differed from other modules, with tasks, timing, and
frequency ascertained by crop and season.

b See text for the definition of variability in timing and frequency.
c Of two respondents, one reported performing no tasks included in the job-specific module.
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task performance and product use. Others, such as the
engineer, mechanic, medical worker, and teacher mod-
ules had a high proportion of tasks or products with var-
iability in timing, a finding indicating that these re-
spondents performed tasks or used products in a more
sporadic manner. Variability in timing can be used to
examine the importance of when exposures occur dur-
ing a child’s development.

Variability in frequency of use of products and
materials

Little within-person variability was found for the report-
ed frequency of tasks, products, materials, equipment,
or procedures (table 2). For several modules, the re-
spondents reported no variability; tasks were performed
or products were used with the same frequency over all
the time segments.

Illustration of task-based information

Tables 3 and 4 (on page 456) illustrate, using two job-
specific modules, how the detailed task-based informa-
tion resulted in unique exposure profiles. Among the six
respondents to the construction worker module, for ex-
ample, four painted, one stripped paints, five worked
with wood, and three did roofing work (table 3). The
respondents reported using different types of products,
materials, equipment, or procedures while performing
tasks and therefore provided another level of exposure
detail. Interestingly, the job tasks of some of the re-
spondents with different self-reported job titles (eg, car-
penter versus contractor) appeared to be no less similar
than the tasks of the respondents with the same job ti-
tle. Of five respondents to the medical worker module,
two indicated a job title of “medical assistant”, and three
were nurses (one “staff nurse” and two “registered nurs-
es”) (table 4). The tasks reported by the nurses were
more similar than those reported by the medical assist-
ants. However, there remained considerable task varia-
bility across the three nurses, only one nurse reporting
working in a room with anesthetic gases, one perform-
ing radiation therapy implants, and one operating im-
aging radiation equipment.

Feasibility

On the basis of the self-reported occupational histories
of the parents of 331 persons enrolled in the Northern
California Childhood Leukemia Study as of February
2000, we determined that 48% of the fathers and 38%
of the mothers would require at least one module for
jobs held during the 4-year period of interest. The most
commonly required modules were construction worker
(required by approximately 7% of the parents), manu-

facturing worker (5%), teacher (5%), electrician (5%),
and cleaner (4%). When both parents’ work histories
were combined, no job-specific module would be re-
quired for 40% of the families, while 38% would re-
quire one module, 17% would require two modules, and
the remaining 5% would require three or four modules;
this result indicates that detailed occupational exposure
information can be obtained for 95% of families with a
maximum of two modules.

Evidence of differential reporting in the open-ended
question

The final question on the modules was open-ended: “Is
there any other information you would like to mention
about your job duties during the time beginning one year
before {the index child’s} birth up to his/her third birth-
day?” Thirty-one of the 67 respondents (46%) provid-
ed responses, including clarification of answers already
given in the module, additional chemical exposures, and
information about work practices or environment. While
similar proportions of case and control parents answered
the open-ended question, 9 of the 12 respondents who
provided a specific chemical name were case parents.
Of the six respondents who provided the name of a
chemical of a priori interest to the study, five were case
parents. Two case parents also reported exposure to
electromagnetic frequency radiation, a well-publicized
exposure that was not assessed in the modules. These
results indicate the potential for differential reporting of
exposure in open-ended questions.

Discussion

The purpose of the pilot study was to test the feasibility
and usefulness of job-specific modules developed to
obtain detailed information on workplace exposure from
parents in a childhood leukemia study. The job-specific
modules identified substantial interindividual exposure
variability due to differences in the tasks performed and
products used by parents administered the same mod-
ule and identified moderate intraindividual variability
in the timing of the use of products (and thus the timing
of exposures) across critical time segments relative to
the child’s conception and growth. This detailed infor-
mation allows an evaluation of exposures at specific
times during a child’s development.

The job-specific modules were not as effective in
eliciting within-person variability in exposure frequen-
cy across time segments, either because there was little
actual variability in the frequency with which the re-
spondents performed the tasks or used the products or
because the respondents were not able to remember
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Table 3. Specific tasks and number of products reported for six respondents to the construction worker job-specific module. (X = task
was reported; number in parentheses = number of products, materials, pieces of equipment, or procedures used while performing that
task; – = no follow-up question about products was asked for this task)

Construction worker module Self-reported job title a, b, c, d

Subject A Subject B Subject C Subject D Subject E Subject F
(carpenter) (carpenter) (building (construction (contractor (concrete

remodeling) carpentry or grading contractor)
worker) contractor)

Paint or apply other coatings X (1) X (4) X (3) X (4)
Thin paints with anything other than water
Clean brushes with anything other than soap and water X (4) X (4) X (6)
Clean up dried paint X (1) X (1) X (2)
Do paint stripping X (2)
Wash hands with anything other than soap and water X (2) X (5) X (4) X (3) X (6) X (1)
Hang or strip wallpaper
Work with wood (eg, sawing, planing, sanding) X (3) X (3) X (3) X (2) X (3)
Work with cement, concrete, or mortar X (1) X (1) X (1) X (1) X (1) X (1)
Do caulking X (1) X (1) X (1) X (1)
Install or remove insulation X (1) X (2) X (3) X (3)
Use glues or adhesives X (1) X (1) X (2) X (4)
Use gas or diesel powered equipment X (1) X (2) X (1) X (3) X (1)
Do welding
Do roofing or shingling X (1) X (2) X (1)
Work with hot asphalt or coal tar
Do demolition work X (–) X (–) X (–) X (–) X (–) X (–)
Handle asbestos or work near others working with asbestos X (–) X (–) X (–)
Do electrical work X (1)
Do plumbing X (0) X (1)

a Number of reported tasks (of 20 total): 8 for subject A, 15 for subject B, 9 for subject C, 10 for subject D, 14 for subject E, and 4 for subject F.
b Number of products (product, material, equipment, or procedure asked as follow-up to main task question) used while the reported tasks were done:

10 for subject A, 28 for subject B, 16 for subject C, 16 for subject D, 35 for subject E, and 3 for subject F.
c Proportion of products for which timing of use varied across at least one time segment (when no follow-up question was asked, timing was asked for

the task itself): 73% for subject A, 0% for subject B, 6% for subject C, 24 % for subject D, 18% for subject E, and 0% for subject F.
d Proportion of products for which frequency of use varied across at least one time segment (when no follow-up question was asked, frequency was

asked for the task itself): 27% for subject A, 3% for subject B, 0% for subject C, 0% for subject D, 8% for subject E, and 0% for subject F.

Table 4. Specific tasks and number of products reported for five respondents to the medical worker, job-specific module. (X = task was
reported; number in parentheses = number of products, materials, pieces of equipment, or procedures used while the task was per-
formed; – = no follow-up question about products was asked for this task)

Medical worker module Self-reported job title a, b, c, d

Subject A Subject B Subject C Subject D Subject E
(registered (registered (staff (medical (medical

nurse) nurse) nurse) assistant) assistant)

Spend time in a room with anesthetic gases X (3)
Work in nuclear medicine (mix, prepare, etc)
Make radiation therapy implants X (–)
Operate/work near imaging radiation equipment X (1)
Develop X-ray or other films
Mix antineoplastic drugs
Do other work with antineoplastic drugs X (–) X (–)
Spend time in a room with aerosolized drugs
Use disinfectants X (2) X (2) X (3) X (1) X (2)
Spend time in work area with sterilizers X (2) X (1)
Work while laser, electrocautery surgery done X (–)
Spend time in room with formaldehyde X (–) X (–)
Accidentally exposed to blood products X (–) X (–)
Apply treatment for patients with lice or scabies X (1)

a Number of reported tasks (of 14 total): 6 for subject A, 5 for subject B, 3 for subject C, 1 for subject D, and 3 for subject E.
b Number of products (product, material, equipment, or procedure asked as follow-up to main task question) used while the reported tasks were done:

8 for subject A, 3 for subject B, 3 for subject C, 1 for subject D, and 3 for subject E.
c Proportion of products for which timing of use varied across at least one time segment (when no follow-up question was asked, timing was asked for

the task itself): 20% for subject A, 60% for subject B, 50% for subject C, was 100% for subject D,  and not applicable to subject E (variability in
timing of use not calculated for subject E because the job was held for only one time segment).

d Proportion of products for which frequency of use varied across at least one time segment (when no follow-up question was asked, and frequency
was asked for the task itself): 0% for subject A, 0% for subject B, 0% for subject C, not applicable to subject D, and not applicable to subject E
[variability in frequency of use not calculated for products used or tasks performed for only one time segment (subjects D and E)].
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changes in frequency. This finding indicates that questions
about frequency by time segment did not provide use-
able information. Therefore, after the pilot study, the
job-specific modules were edited to query frequency of
use for each product overall, rather than within each
time segment. This streamlined approach still produces
a measure of the frequency of use for a product that will
allow an evaluation of exposure–response relationships.

There are some limitations to the use of job-specific
modules. First, parents may have difficulty remember-
ing occupational events in detail. However, the NCI
modules (8, 9), on which the present modules were
based, addressed this issue by incorporating principles
to improve recall, including “priming” the respondents’
memory by obtaining a complete work history before
asking detailed questions, using language with which the
respondent is familiar, and decomposing questions about
frequency into easily understood categories, such as
days per week (9). These same cognitive principles were
applied in the modules used in the Northern California
Childhood Leukemia Study, although their effectiveness
has not yet been evaluated.

There was no opportunity in this study to corrobo-
rate the information gathered in the interviews that used
job-specific modules. This limitation is shared by all
currently used methods of occupational exposure assess-
ment in population-based studies of childhood leukemia.
Compared with an analysis of chemical exposures im-
puted from job titles, however, the job-specific modules
provide a richer picture of a parent’s likely task-specif-
ic and time-specific exposures.

As with any data collected directly from a person,
there is the possibility of case reporting bias. Results
from the one open-ended question on the job-specific
modules indicated that, when free to volunteer exposure
information, case parents were more likely to name spe-
cific exposures, indicating possible recall bias with the
use of the less structured question. Therefore, the open-
ended question will not be used to assign any occupa-
tional exposures in the Northern California Childhood
Leukemia Study. The standardized, closed-ended ques-
tion format of the job-specific modules, which asked
about agents of a priori interest only within the context
of specific worktasks, was an attempt to reduce this type
of recall bias (9). Evidence suggests that structured
questions may reduce reporting bias; for example, in a
case-control study of neuroblastoma, case parents were
more likely than control parents to volunteer occupa-
tional exposure information in an open-ended format,
while structured questions elicited similar reported fre-
quencies for broad exposure types (18).

This pilot study demonstrated that the use of time
intensive, task-based job-specific modules was feasible—
with an estimated 40% of the families in the study popu-
lation requiring no job-specific module, 38% requiring

one job-specific module, and 17% requiring two job-
specific modules. The issue of feasibility is now being
monitored with full implementation of the job-specific
modules in phase II of the Northern California Child-
hood Leukemia Study, and preliminary data indicate that
these predictions were accurate. If the job-specific mod-
ules were used in different study populations, the
number and type of modules required would no doubt
vary depending on the study population and geographic
area.

Exposure misclassification has been a major limita-
tion in previous studies of parental occupational expo-
sures and childhood disease. This pilot study demon-
strated the feasibility and usefulness of collecting task-
specific information on selected jobs. The potential re-
duction in misclassification by using the task-based job-
specific modules may increase the specificity of expo-
sure assessment and thereby increase the statistical pow-
er of the Northern California Childhood Leukemia Study
to observe any true associations between parental oc-
cupational exposures and childhood leukemia. Such an
approach may also be feasible for other retrospective
studies of parental occupational exposures and child
outcomes.
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