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Reliability of demographic, smoking and occupational data
provided by mothers vs. fathers in a childhood cancer study
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Summary

A large case—control study of children was used to test mothers’ reporting of
information on fathers’ background, lifestyle and occupational factors. For a subset
(104) of 1341 enrolled families, both parents were interviewed about fathers’
characteristics. Reliability of reporting was determined for fathers’ race, education,
smoking status, non-recent job history and use of occupational agents. The ability of
mothers to report fathers’ race, education and smoking status was high (kappa
> 0.70). Mothers were generally able to report jobs held by the fathers in the 5 years
preceding the birth of the child, but reliability was higher for jobs held for longer
(kappa typically above 0.70), rather than shorter periods (kappa above 0.40). The
finding that mothers’ reporting on fathers” background, lifestyle and non-recent job
history was reliable is encouraging, because many studies on childhood health rely
exclusively on information from interviews with mothers. However, mothers were not

reliably able to describe exposure to specific occupational agents.

Introduction

Exposure histories of families in retrospective studies
are often obtained through interview. In studies of
paediatric disease, exposure histories of both biologi-
cal parents may be of importance, but are not
necessarily available through records or personal
interviews with each parent. In this situation, mothers’
responses may be the only available source of
information. Previous studies have shown that proxies
(typically a spouse/partner or other relative) can
reliably report demographic data'™ and smoking
status,'™® but the reliability of occupational histories
obtained through proxy has been less consistent.' '
While several reports indicate that respondents can
describe the most recent or current job of a spouse/
partner with good to excellent agreement,'*”
show that they do not accurately report lifetime
employment histories,>* nor do they accurately report
occupational exposures to specific agents, such as

others

solvents, arsenic and asbestos.>*'® Whether a spouse/

partner can reliably report non-recent job histories
remains unclear. This study investigates the reliability
of mothers” reporting of fathers” demographic details,
smoking status, job history and exposure to occupa-
tional agents in a study of childhood cancer.

Using data from a case—control study of childhood
brain tumours, we examined the ability of biological
mothers to describe the race, education and smoking
status of the child’s biological father. We also
examined the mother’s ability to report jobs held by
the father during the 5 years preceding the birth of
the child enrolled in the study and her ability to
report on his exposure to nine general types of
occupational agents. We examined how reliability of
proxy job history varied by characteristics of the
mother—father pair and by level of detail about job
history. We also looked for evidence of reporting bias
among cases and controls.
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Methods

Data for this analysis were collected as part of a
multicentre, case—control study to examine the rela-
tionship between childhood brain tumours and
potential exposures to N-nitroso compounds through
diet, employment and lifestyle factors. Cases (1 =540)
were enrolled in the study from 1984 to 1991 from
three US West Coast tumour registries located in
Seattle, Los Angeles and San Francisco. Controls
(n=801) were selected using a two-stage random digit
dial procedure."" Detailed methods have been pub-
lished previously.'?

Personal interviews were conducted with all biolo-
gical mothers and with 70% of biological fathers (on
their own exposure histories), either by telephone or in
person. For fathers, information was requested on
race, religion, education level, medical, smoking and
job history. Smoking history included whether the
father had smoked at least once a day, for at least 3
months preceding the birth of the child enrolled in the
study. Occupational histories included industry and
job titles for any jobs held for at least 1 month during
the 5 years preceding the birth of the child and were
coded using standard classification systems.'>'* Ad-
ditionally, respondents identified substances to which
the father was exposed in the workplace from a study
list of agents (13 broad categories and 88 subcate-
gories). A total of 58 consecutive families (control
mothers and fathers) were interviewed about fathers’
exposure histories at the end of the study. Throughout
the study, mothers were interviewed about the father’s
exposure history when an interview was not yet
scheduled with the father at the time of the mother’s
interview. For 55 of these interviews, the fathers were
willing to complete the interviews when subsequently
contacted by the interviewer. Forty-six of the 55
couples (13 cases and 33 controls) provided complete
demographic and job histories. Therefore, separate
interviews on fathers’ background, lifestyle and job
history were completed with both parents for 104
(7.8%) of the 1341 families interviewed.

The reliability of proxy exposure histories was
tested using kappa scores. Kappa is a measure of
reliability for categorical data representing expected
agreement beyond chance,'>'® and was interpreted as
‘good” for kappa > 0.60 and ‘poor” for kappa < 0.40
(based on Fleiss''® description of kappa scores of 0.4—
0.75 as fair to good and Landis and Koch’s'
description of kappa from 0.6 to 0.8 as substantial).
Smoking status was examined as a binary variable

(ever/never), whereas race (e.g. white, Latino) and
education (e.g. less than high school, high school
graduate) were examined as multiple categorical
variables. Estimates for employment were based on
coded data broken into major (first digit, e.g.
manufacturing) and minor (first and second digit,
e.g. manufacturing of paper products and printing)
industrial and occupational categories. The proportion
of specific agreement (P, the conditional probability
that the father will assess himself as exposed, given the
mother already has) is also reported for exposure to
specific occupational agents, because kappa may
underestimate reliability for substances of very low
prevalence.'® Family characteristics that may influence
parents’ ability to recall jobs occurring near the birth of
the child were analysed separately (using stratified
analysis) and in a multiple logistic regression. These
characteristics were (1) time from birth of the child to
interview; (2) age of the mother at the time of the
interview; (3) number of biological children of the
mother; (4) total number of reported jobs; and (5)
education level of parents.

Results

The sample of 104 mother—father pairs consisted
mostly of white, non-Latino individuals who were
college educated. The sample was similar to the study
populations (Seattle, San Francisco, Los Angeles) from
which it was drawn with respect to racial/ethnic
group and age of the child at interview (i.e. time to
interview), but included more college graduates.
Mothers reported slightly more jobs for the father on
average than fathers reported for themselves (Table 1).
Kappa scores for proxy-reported employment his-
tories were good whether one or two digits of the code
were used, and highest for employment of longest
duration (Table 2).

Kappa scores for industry or job tasks of longest
duration were consistently high regardless of the
characteristics of the child’s family; selected findings
are shown in Table 3. In contrast, kappa for industry
and job tasks of shortest duration declined as the
number of children in the family increased, or the
number of jobs held by the father during the 5-year
study interval increased. There was no clear pattern in
kappa by time since event (i.e. age of the child at
interview), using 10-year (Table 3) or 5-year intervals,
or by mother’s age at interview (data not shown).
Mothers’ reporting of fathers’ exposure to specific
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Table 1. Demographics and job characteristics for 104 mother—
father pairs, West Coast Childhood Brain Tumor Study 1984-91

Demographic factors No. %

Mothers’ race

White (non-Latina) 88 85
Latino 8 8
African—American 5 5
Other 3 3

Fathers’ education

Less than high school 2

High school graduate 3 3

Partial college/technical 18 17

College graduate 81 78
Mothers’ age at time of interview (years)

24-35 42 40

3647 51 49

48-60 11 11
Number of biological children of mother

1-2 59 57

3-5 41 39

=6 4 4
Age of child at interview (years)

0-5 14 14

6-10 39 38

11-15 28 27

16 + 23 22
Job characteristics Mean Standard

error

Duration of longest job in years:

Mother reported for father 57 0.51

Father reported for himself 4.7 0.39
Duration of shortest job in years:

Mother reported for father 3.6 0.50

Father reported for himself 3.5 0.39
Mean number of jobs:

Mother reported for father 2.3 0.13

Father reported for himself 17 0.09
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occupational agents was poor (Table 4). The preva-
lence of reported exposure was low, and the mother
was less likely to report exposure for the father than
was the father himself.

Reliability of reporting for demographic data and
smoking status was high. Kappa scores for race
XK =0.79; 95% confidence interval [CI] 0.68, 0.91),
education (K=0.71; 95% CI 0.61, 0.80) and smoking
status (K=0.84; 95% CI 0.65, 1.0) were good.

Although the data set included a limited number of
case parents for comparison, there was no evidence of
differential reporting by disease status for race (kappa
for cases=0.79 [95% CI 048, 1.0] vs. kappa for
controls=0.79 [95% CI 0.65, 0.94]), smoking (kappa
for cases=0.84 [95% CI 0.35, 1.0] vs. kappa for
controls =0.86 [95% CI 0.66, 1.0]), industry of longest
duration (kappa for cases=0.89 [95% CI 0.57, 1.0] vs.
kappa for controls =0.85 [95% CI 0.75, 0.95]) or job title
of longest duration (kappa for cases=0.74 [95% CI
0.53, 0.94] vs. kappa for controls=0.68 [95% CI 0.60,
0.77]). However, case mothers reported fathers’
education levels (kappa for cases=0.59 [95% CI 0.33,
0.83] vs. kappa for controls =0.72 [95% CI 0.62, 0.82])
and employment of shortest duration (kappa for case
industry =0.39 [95% CI 0.12, 0.65] vs. kappa for control
industry =0.69 [0.59, 0.78]) with less reliability than
control mothers (regardless of whether the comparison
group consisted of all control pairs or only control
pairs interviewed during the same time period as the
cases). Confidence limits for these kappa estimates
were wide. Nevertheless, disease status remained a
discriminating factor for agreement on employment of
shortest duration in a multiple logistic regression
model including characteristics of the child’s family
(listed in Methods).

Table 2. Kappa for fathers’ industry and job title self-report vs. mothers’ response by degree of detail for 104
mother—father pairs, West Coast Childhood Brain Tumor Study 1984-91

Industry Job title
Kappa [95% ClII Kappa [95% CI] No. of pairs

Longest duration®

One digit of code 0.85 [0.76, 0.95] 0.70 [0.62, 0.77] 104

Two digits of code 0.84 [0.79, 0.89] 0.66 [0.62, 0.69] 104
Shortest duration”

One digit of code 0.65 [0.56, 0.74] 0.57 [0.49, 0.65] 104

Two digits of code 0.65 [0.59, 0.71] 0.50 [0.47, 0.54] 104

“Job held by father for the longest duration during the 5 years preceding the birth of the study-enrolled child.
"Job held by father for the shortest duration during the 5 years preceding the birth of the study-enrolled child.
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Table 3. Select kappa findings for fathers’ industry and job title self-report vs. mothers’ response by family characteristics for 104
mother—father pairs, West Coast Childhood Brain Tumor Study 1984-91

Industry Job title
Kappa [95% CI] Kappa [95% CI] No. of pairs
Longest duration®
All mother—father pairs 0.85 [0.76, 0.95] 0.70 [0.62, 0.77] 104
1-2 children® 0.83 [0.71, 0.95] 0.70 [0.61, 0.81] 59
3-11 children 0.89 [0.75, 1.0] 0.71 [0.59, 0.83] 45
1-2 jobs® 0.87 [0.76, 0.98] 0.71 [0.61, 0.80] 69
3-6 jobs 0.81 [0.63, 0.99] 0.68 [0.56, 0.80] 35
Age of child at interview
0-10 years 0.78 [0.64, 0.91] 0.73 [0.62,0.84] 53
11-15 years 0.85 [0.72, 0.98] 0.64 [0.53,0.74] 51
Shortest duration®
All mother—father pairs 0.65 [0.56, 0.74] 0.57 [0.49, 0.65] 104
1-2 children® 0.71 [0.59, 0.82] 0.68 [0.58, 0.79] 59
3-11 children 0.58 [0.44, 0.72] 0.40 [0.28, 0.53] 45
1-2 jobs 0.74 [0.63, 0.85] 0.62 [0.52, 0.72] 69
3-6 jobs 0.46 [0.31, 0.62] 0.47 [0.34, 0.59] 35
Age of child at interview
0-10 years 0.71 [0.58, 0.85] 0.55 [0.44, 0.66] 53
11-15 years 0.59 [0.46, 0.72] 0.58 [0.47, 0.69] 51

“Job held by father for the longest duration during the 5 years preceding the birth of the study-enrolled child.

PNumber of children born to the biological mother of the study-enrolled child.
‘Number of jobs held by the father during the 5-year interval as reported by the mother.
9Job held by father for the shortest duration during the 5 years preceding the birth of the study-enrolled child.

Table 4. Kappa values and proportion of specific agreement (Ps)
for fathers’ self-reported occupational exposures vs. mothers’
responses for 104 mother—father pairs, West Coast Childhood
Brain Tumor Study 1984-91

Father ever

exposed as

reported by:
Occupational exposure® Kappa Py Father =~ Mother

(No.) (No.)

Dust 0.51 0.66 43 24
Qil/coal products 0.42 0.42 30 16
Insulation 0.29 0.37 20 9
Paints 0.28 0.36 25 9
Plastics 0.22 0.22 9 1
Radiation 0.18 0.18 4 8
Animal/animal products 0.15 0.15 12 1
Metals/fumes 0.13 0.22 13 5
Fertiliser/ pesticides 0.08 0.13 13 2

*Nine of 13 possible broad categories were reported by the 104
mother—father pairs. Remaining non-reported categories include
beauty products, solvents, high electrical currents and other
substances.

Discussion

Although previous studies have shown that proxy
respondents do not provide reliable lifetime employment
histories,>* our data indicate that mothers can reliably
report select periods of fathers’ past job histories. Kappa
levels for our study are consistent with scores reported
previously for recent or current jobs (kappa levels typically
above 65%'*”). The level of reliability for jobs of shortest
duration varied by the number of children in the family
and by the number of jobs reported by the mother.
Because the child’s birth date served as the reference point
for jobs of interest to the study, it was not surprising to
detect more error in recall as the reference point becomes
less unique (i.e. multiple births in family). A decrease
in accuracy with increasing number of reported jobs
has been described previously'®'” and may be the
result of error in reporting of short duration jobs.

In contrast to previous studies, which found that
wives reported fewer jobs from their spouse’s lifetime
employment history than the husbands themselves,**°
we found that mothers reported more paternal jobs on
average than fathers (2.3 vs. 1.7). The mean number of
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jobs (1.7) reported by fathers who completed tele-
phone interviews (84%) was lower than the mean
number of jobs (2.1) reported by fathers completing in-
person interviews, suggesting that interview type may
have influenced response completeness.

The reliability of mothers’ reporting of fathers’
exposures to specific agents was poor. The small kappa
values may be explained by the low prevalence of agents
reported by fathers (as prevalence approaches zero, the
value of kappa also approaches zero®'), but is also likely
to be attributed to the mothers’ lack of familiarity with
details of the fathers’” work experiences. For each
category of occupational hazard (with the exception of
radiation), twice as many fathers were classified as
exposed when personal rather than proxy interview data
were used. Such missing information has been shown to
result in differential bias and underestimation of risk.”
Low kappa scores were reported in previous studies for
occupational exposure, such as to fertilisers (kap-
pa=0.48)® and solvents (kappa=0.18).°

In this study, mothers were able to provide reliable
data on fathers’ race, education and smoking status.
Previous studies have shown that proxies can report a
spouse’s education' and smoking status, but not
quantity of tobacco use.'™®

These data show that mothers were able to serve as
proxy respondents for fathers’ demographic data,
prior smoking status and non-recent jobs in this study
of childhood disease. However, they were not reliably
able to report fathers’” exposure to occupational agents.
The focus of questions around a major life event (birth
of child) shared by both parents probably contributed
to the high levels of reliability for job history, in
contrast to the relatively low levels reported pre-
viously for lifetime employment. Although parents’
proportion of time spent together during the entire
5-year period in this study is not known, it has been
shown that agreement is high when exposure occurs
during time periods held in common by proxy and
direct respondents.’ These results suggest that the
ability to report non-recent jobs may be influenced
more by how familiar both respondents are with the
events in a specific time period, rather than the
duration of time since the event occurred.
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