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The role of report (recall) bias In case-control studies of possible reproductive
hazards was Investigated in a study of women who gave birth at the Royal
victoria Hospital, Montreal from September 1983 to May 1985. Women were
questioned twice (early in pregnancy; after delivery) about exposures that might
influence pregnancy outcome. The two sets of responses of case mothers, control
mothers, and mothers of infants of intermediate health status were then com-
pared. Similar inconsistencies in the reporting of 39 exposure variables were
common in all three groups, with postdelivery deletion of previous reports more
frequent than addition of new information. Changes in reporting were not asso-
ciated with pregnancy outcome, maternal concern about the baby or maternal
sociodemographic characteristics. Odds ratios of exposure estimated from the
two sets of data did not differ importantly. Moreover, there was no postdelivery
trend to increases, or decreases, in the estimates of the odds ratios. The data
do not provide evidence of biased reporting of exposures.

epidemiologjc methods; pregnancy; retrospective studies

In case-control studies of reproductive
outcomes, recall bias is often mentioned as
a potential cause of exposure misclassifi-
cation. This bias is said to result from cases
searching more carefully for possible causes
of their infants' illnesses and being, there-
fore, more likely to recall (and report) ex-
posures than are equally exposed healthy
controls.

Given the number and variety of influ-

ences on recall and reporting, and their
potential to interact with each other (1-6),
it is not difficult to construct scenarios in
which cases and controls might be differ-
entially influenced by events and might
produce reports of differing validity. Con-
sequently, although little is actually known
about biased recall (or reporting), expres-
sions of concern about its possible effects
are not difficult to find in the literature
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(see, for example, references 7-10). Yet,
despite calls for investigations of the nature
and importance of the phenomenon (11-
14), little experimental evidence exists to
support or refute any of the warnings and
concerns about recall bias.

Most of the literature about recall bias
derives from research designed for other
purposes in which the "reliability" or "va-
lidity" of participants' reports was appar-
ently investigated as an afterthought. None
of these indirect studies of the existence
and importance of report bias is entirely
satisfactory, mainly because information
obtained directly from participants in case-
control studies was compared with data
from other sources—often health records
or the reports of proxy respondents—and
problems other than recall bias could ex-
plain any discrepancies found. Only one
study that specifically addresses the subject
has been cited with any frequency. And,
unfortunately, this work by Klemetti and
Saxen (15) has fairly often (six of 31 cita-
tions listed in the Science Citation Index by
April 1986) been incorrectly said to provide
evidence of the existence of report bias
despite the authors' clearly stated conclu-
sion that [in explaining] " . . . the great dis-
crepancy between prospective and retro-
spective 'memory' . . . the outcome of the
pregnancy and the condition of the child
born do not play a major role" (15, p. 2074).

Given the limited data available to eval-
uate rigorously the nature and extent of
recall bias, it seemed useful to study it
directly again. The present "case-control
within a cohort" (or "nested case-control")
study (16) was designed specifically to ex-
amine this potential bias. Women identi-
fied in early pregnancy were asked about
their recent exposures and their reproduc-
tive, family, and medical histories on a
specially developed self-administered early
pregnancy questionnaire. All women who
subsequently gave birth to infants who were
stillborn, died, or had serious health prob-
lems (cases), all women whose infants had
less serious problems (called in this study
"neither-case-nor-controls"), and a random

sample of women who gave birth to healthy
infants (controls) were sent a second ques-
tionnaire soon after delivery. This postde-
livery questionnaire included exactly the
same questions about exposures and expe-
riences during pregnancy as the early preg-
nancy questionnaire. To reveal the effect
of knowledge of the outcome of pregnancy
on the reporting of exposures and experi-
ences, early pregnancy and postdelivery ex-
posure reports were compared, as were the
corresponding measures of association of
the exposures and pregnancy outcome. If
report bias operates as it is said to, cases
would be expected to add more new reports
of exposure, and to delete less of the pre-
viously reported information, on the second
occasion, and estimates of the odds ratios
should reflect these differential changes.

It should be noted that, in this work, we
refer to "report" rather than to "recall"
bias. Although there may be differences in
the completeness of data provided by cases
and controls in a given study, only a re-
spondent's reports are available to us, and
we can rarely, if ever (under ordinary sur-
vey conditions), determine whether some-
thing has influenced the recall of exposure
or the reporting of the recalled information.
Since the more general term "report bias"
provides a better description of the under-
lying phenomena, it is the one we have
chosen to use.

MATERIALS AND METHODS

The target population for the study com-
prised women who intended, from early
pregnancy, to give birth at a large urban
hospital (the Royal Victoria Hospital,
Montreal) between September 1, 1983 and
April 30, 1985. Women in the target popu-
lation who were literate in either French or
English and had had their first visits for
antenatal care before the 16th week of preg-
nancy were invited to participate in the
study, either at their obstetricians' offices
or at the antenatal blood test clinic of the
Royal Victoria Hospital. Each woman who
expressed interest in the study was given
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REPORT BIAS IN A STUDY OF PREGNANCY OUTCOME 67

an enrollment package that contained a
letter that explained the study, the (self-
administered) early pregnancy question-
naire, and a postage paid return envelope.

The early pregnancy questionnaire con-
tained questions on 39 exposure variables
that are either common exposures (such as
smoking, contraceptive use, and medica-
tions) or are generally relevant to studies
of reproductive outcomes. A complete list
of the exposures studied may be found in
table 2. To help prevent errors in reporting
of exposure due to erroneous recall of the
time of exposure, inquiries about most ex-
posures were directed to the time between
a woman's last menstrual period and her
first visit to her doctor for antenatal care—
dates that are important to pregnant
women. Questions about contraception re-
ferred to the six months before the last
period and those about consumption of cof-
fee, alcohol, and cigarettes referred to the
month before the last period. All reports
were scored dichotomously (exposed or
unexposed). Copies of the questionnaire are
available on request.

Women who did not return a completed
early pregnancy questionnaire within two
weeks were telephoned and urged to re-
spond. Only those who responded before
the start of the 20th week of pregnancy
were eligible to continue in the study.

Participants who gave birth at the Royal
Victoria Hospital were identified from hos-
pital records, and the charts of their infants
were reviewed. Women who gave birth to
twins, those whose deliveries were ascer-
tained more than two weeks after the in-
fant's birth, those for whom the dating of
the pregnancy was inconsistent with infor-
mation from the early pregnancy question-
naire, and those who gave birth to infants
whose health could not be assessed with
confidence from information in their charts
were ineligible for the postdelivery part of
the study and were not followed further.

Women who were eligible for the post-
delivery part of the study were classified
into three groups on the basis of the health
and hospital accommodation (neonatal in-

tensive care unit vs. normal nursery) of
their infants.

To be a case, a woman had to have given
birth to an infant who met at least one of
the following criteria: 1) the infant was
stillborn or died before discharge from the
hospital; 2) the infant was admitted to the
neonatal intensive care unit for more than
24 hours or was transferred for care to the
Montreal Children's Hospital; 3) the infant
was born with a major malformation (that
was diagnosed or suspected before dis-
charge from hospital), or had another seri-
ous problem, even if intensive care was not
required in the neonatal period.

To be a control, a woman had to have
given birth to a livebom infant who met all
of the following criteria: 1) the infant was
neither admitted to the neonatal intensive
care unit nor transferred to the Montreal
Children's Hospital; 2) the gestational age
was between 37 and 42 weeks, and the birth
weight was between the 3rd and 97th per-
centiles for gestational age; 3) the infant
had no significant health problems while in
hospital.

A woman was classified into the inter-
mediate neither-case-nor-control group if
her infant's condition made her ineligible
to be a control but the problem was not
serious enough for her to be a case. (Al-
though such a group would not usually be
defined in a case-control study, its inclu-
sion here would, if there were any effect of
pregnancy outcome on reporting of expo-
sures, permit the data to be examined for
evidence of a "dose-response" relation.)

All women in the case group and the
neither-case-nor-control group were sent a
postdelivery questionnaire two weeks after
they had given birth, as were 60 per cent
(randomly selected) of the women in the
control group. The postdelivery question-
naire repeated the questions about early
pregnancy experiences and exposures and
reproductive and family histories from the
early pregnancy questionnaire. It also in-
cluded questions about the course of preg-
nancy subsequent to completion of the
early pregnancy questionnaire, about labor
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68 MACKENZIE AND LJPPMAN

and delivery, and about the infant. To as-
sess maternal concern about the infants'
problems, each woman was also asked if
her baby had any malformation or other
problem and, if so, whether she felt "not
concerned, somewhat concerned, moder-
ately concerned, or very concerned" about
it.

The consistency of the early pregnancy
and postdelivery reports was assessed by
calculating kappa statistics for the pairs of
reports for each exposure (17). (Women
who failed to answer a given question on
one or both questionnaires were excluded
from the analysis of the responses to that
question.) To determine if inconsistency
was due to reports of more exposure or of
less exposure on the postdelivery question-
naire, specific changes were examined, with
the early pregnancy questionnaire reports
arbitrarily chosen as the standards. Four
combinations of reports were possible: 1)
they could be consistently positive (ex-
posed); 2) they could be consistently nega-
tive (unexposed); 3) they could be incon-
sistent when exposure was reported on the
early pregnancy questionnaire but not the
postdelivery questionnaire—a deletion; or
4) they could be inconsistent when expo-
sure was reported on the postdelivery ques-
tionnaire but not the early pregnancy ques-
tionnaire—an addition. The frequencies of
additions and deletions were determined
for each of the 39 exposures studied. The
frequency of addition (deletion) was the
number of additions (deletions) divided by
the number of early pregnancy question-
naire-unexposed (early pregnancy ques-
tionnaire-exposed) reports.

The effects of a number of potential de-
terminants of changes in reporting were
directly assessed by examining their asso-
ciations with the frequencies of addition
and deletion of exposure reports. Factors
studied in this way were: pregnancy out-
come; maternal education; country of birth;
occupation; outcome of the preceding preg-
nancy; self-perceived risk of having a study
baby with a problem (early pregnancy re-
port); maternal concern about the study
baby (postdelivery report); and, finally, the

number of days between a woman's re-
sponse to the two questionnaires. This part
of the analysis was restricted to exposure
variables for which there had been at least
25 additions (n = 13 exposures) or deletions
(n = 10 exposures).

Although individual changes were inter-
esting, our major aim was to investigate the
effect of these changes on measurements of
exposure and on measures of association.
Only if the conclusions about exposure/
disease associations based on postdelivery
questionnaire responses differed from those
based on the early pregnancy questionnaire
would concerns about biased reporting be
warranted,

To study the consistency of the estimates
of exposure prevalences and measures of
association, all responses provided were
used—whether or not questions were an-
swered on both questionnaires. Exposure
prevalences were estimated separately from
early pregnancy and postdelivery data for
each of the three pregnancy outcome
groups. The statistical significance of the
associations of questionnaire (early preg-
nancy vs. postdelivery) and exposure prev-
alence, and the homogeneity of the associ-
ations across the three pregnancy outcome
groups, were assessed using chi-square tests
(17). The associations of the exposure vari-
ables and pregnancy outcome were also as-
sessed from both early pregnancy and post-
delivery data. Odds ratios for case/control
and neither-case-nor-control/control com-
parisons were estimated from standard 2 X
2 tables, and their approximate 95 and 99
per cent confidence intervals were calcu-
lated with the use of Miettinen's test-based
method (18).

RESULTS

The study population

At the hospital, the early pregnancy
questionnaire was offered to 1,352 eligible
women; 134 (9.9 per cent) refused to partic-
ipate. Of the 1,218 women who accepted
the questionnaire, 756 (62.1 per cent) sub-
sequently returned completed early preg-
nancy questionnaires. Of the question-
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REPORT BIAS IN A STUDY OF PREGNANCY OUTCOME 69

naires distributed at obstetricians' offices,
661 were returned completed. Unfortu-
nately, because distribution of these ques-
tionnaires was handled by office (rather
than study) personnel, neither the frequen-
cies of ineligibility or refusal to participate,
nor the total number of early pregnancy
questionnaires distributed was known for
most practices. The response rate for ques-
tionnaires distributed at offices that were
able to keep accurate records was 60.9 per
cent.

Among the 1,417 early pregnancy ques-
tionnaire respondents, 131 (9.2 per cent)
were not eligible to participate in the study
(primarily because they answered the early
pregnancy questionnaire after 20 weeks (n
= 114) and/or had had their first antenatal
visit after 16 weeks or refused consent for
follow-up (n = 12)). A further 124 early
pregnancy questionnaire respondents were
subsequently excluded from the study be-
cause they did not give birth at the Royal
Victoria Hospital, with more than a third
of this latter group (n = 47) having had
spontaneous abortions.

Of the 1,162 eligible early pregnancy
questionnaire respondents who gave birth
at the hospital as planned, 76 failed to meet
the eligibility criteria for the postdelivery
part of the study (11 women gave birth to
twins; 27 had infants whose health could
not be assessed with confidence from infor-
mation in the infants' charts; for 23, the
dating of the pregnancy in the infant's
chart was not consistent with that reported
on the early pregnancy questionnaire; and
15 deliveries were ascertained more than
two weeks after the baby's birth).

Representativity of study participants

Early pregnancy questionnaire respond-
ents eligible for the study were compared
with the 3,465 women in the target popu-
lation who gave birth between April 1,1984
and March 31,1985. The women in the two
groups were similar with respect to age,
previous reproductive history, and outcome
of the current pregnancy, but the study
women were more likely to have been bom

in Canada and to be highly educated. Their
current infants weighed more, were less
often born prematurely and less frequently
required intensive care than those of
women in the target population. These dif-
ferences could be explained by 1) exclusion
from the study of women who were not
literate in either English or French (mainly
women from the large immigrant popula-
tion served by the Royal Victoria Hospital)
and 2) selective refusal of less educated
women to participate in the study if they
found it too onerous to read and respond to
a 12-page questionnaire. Whatever the rea-
sons for it, the higher socioeconomic status
of study women may underlie their lower
frequencies of premature and low birth
weight infants.

Pregnancy outcome and response to the
postdelivery questionnaire

Of the 1,086 women who were eligible for
the postdelivery part of the study, 71 per
cent were classified as controls, 8 per cent
as cases, and 21 per cent as neither-case-
nor-controls. The overall response rate to
the postdelivery questionnaire, which did
not vary between the three groups, was 95.5
per cent, and the main study group com-
prised 747 women (445 controls, 217 nei-
ther-case-nor-controls, and 85 cases). The
mean intervals between delivery and our
receipt of the completed postdelivery ques-
tionnaire were 33.5 (±14.9), 33.1 (±14.1)
and 35.2 (±16.0) days for women in the
control, neither-case-nor-control, and case
groups, respectively.

Problems of the infants

The health problems experienced by
infants in the case and neither-case-nor-
control groups are summarized in table 1.
Intensive care was required for 87.1 per
cent of cases and 39.2 per cent of neither-
case-nor-controls. (The 11 cases not admit-
ted to the neonatal intensive care unit in-
cluded five who were stillborn, two who
were transferred directly to the Montreal
Children's Hospital and four whose prob-
lems, though important, did not require
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TABLE 1

Health problems of the case and neither-case-nor-
control infants: report bias study, Montreal, Canada,

1983-1985

Problem

Stillborn
Liveborn

With malformations, by
gestational age
(weeks)

<37
>37

Without malformations
by gestational
age (weeks)

<37
No problem(s)
Problem(s)

>42
No problem(s)

Term, small for gesta-
tional age*

Term, large for gesta-
tiona] aget

Phototherapy only
In neonatal intensive

care unit for
observation^

Other

Cases
<n

No.

5

3
10

15
4

3

1

14
30

-85)

(%)

(5.9)

(3.5)
(11.8)

(17.6)
(4.7)

(3.5)

(1.2)

(16.5)
(35.3)

Neither-
case-nor-
controls

(n

No.

41

10
4

11

2

25
24

46
54

= 217)

(%)

(18.9)

(4.6)
(1.8)

(6.1)

(0.9)

(11.5)
(11.1)

(21.2)
(24.9)

• Small for gestational age, birthweight below the
3rd percentile for gestational age.

t Large for gestational age, birthweight above the
97th percentile for gestational age.

t Most of these infants were admitted to the neo-
natal intensive care unit because of (possible) aspira-
tion of amniotic fluid or meconium, because their
mothers had elevated temperatures during labor, or
because of (relatively) minor respiratory problems.

intensive care.) The median lengths of stay
in the neonatal intensive care unit were
four days for the cases and nine hours for
the neither-case-nor-controls, which re-
flects the generally greater severity of the
problems of the cases.

Although fewer case than neither-case-
nor-control infants were malformed (15 per
cent vs. 19 per cent), the malformations of
the cases were generally more serious. The
13 case infants with malformations in-
cluded three with congenital heart defects,
three with dislocated hip(s) (including one

who also had auricular pits), and one each
with a cafe au lait spot, a hydrocele and
hernia, a meningomyelocele, positional
skeletal abnormalities, Potter syndrome, a
renal malformation, and trisomy 18. The
41 neither-case-nor-control infants with
malformations included eight with posi-
tional abnormalities of the lower limbs,
seven with dislocatable hips, seven with
birth marks or moles, five with hypo-
spadias, three with extra fingers, three with
hydroceles, three with toe abnormalities,
two with umbilical hernias and one each
with a cleft gum, an ear tag, and intra-
uterine pressure deformities.

As expected, maternal concern increased
from the control through the neither-case-
nor-control to the case group, and the as-
sociation of concern with pregnancy out-
come was highly statistically significant (p
< 0.001).

Overall agreement of and specific changes
in the reports of individual women

Although the degree of agreement be-
tween early pregnancy and postdelivery re-
ports was always better than would be ex-
pected on the basis of chance alone, there
was, nevertheless, considerable inconsist-
ency of reporting. The frequencies of addi-
tion and deletion for each of the 39 expo-
sure variables and the values of kappa are
shown in table 2. When the kappa values
were grouped as suggested by Landis and
Koch (19) to describe the degree of agree-
ment, there was "fair agreement" (kappa =
0.21-0.40) for five exposures, "moderate
agreement" (kappa = 0.41-0.60) for 13,
"substantial agreement" (kappa = 0.61-
0.80) for 14, and "almost perfect agree-
ment" (kappa = 0.81-1.00) for the remain-
ing seven exposures. Values that indicated
only "slight agreement" (kappa = 0-0.20)
or "poor agreement" (kappa <0) were not
observed. As one might expect, reports
about previous pregnancies were more con-
sistent than those about transient experi-
ences that occurred early in the study preg-
nancy.

For most of the exposure variables, the
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REPORT BIAS IN A STUDY OF PREGNANCY OUTCOME 71

TABLE 2

Changes in reports of exposure provided on the early pregnancy and postdelivery questionnaires by women in
the three pregnancy outcome groups: control, neither-case-nor-control, and case: report bias study, Montreal,

Canada, 1983-1985

Exposure

Nausea
Poor nutrition
Coffee
Wine
Liquor
Smoking
Coffee decrease
Wine decrease
Liquor decrease
Smoking decrease
Radiation
Other fetal danger
Emotional lability
Other stress
Chronic illness
Cold
Ear, nose, or throat/respiratory

illness
Headache
Gastrointestinal illness
Other acute illness
Aspirin or acetaminophen
Vitamins
Cold medication
Antibiotics or antibacterials
Other medication
Non-medical drugs
Oral contraceptives
Vaginal spermicides
Previous liveborn child
Previous spontaneous abortion
Previous induced abortion
Previous other pregnancy outcome
Previous malformed child
Previous premature child
Previous child with other problem
Maternal sibling with malformation
Maternal sibling with other problem
Paternal sibling with malformation
Paternal sibling with other problem

Consistency of postdelivery
report* of exposure three
outcome groups combined

Addition
(%)

8.1
13.2
13.1
22.7
14.9
1.3
8.8

14.4
11.7
3.6
2.6
6.3
1.2
5.7
4.6
2.6

0.9
0.3
1.9
3.4
4.4
1.5
1.2
0.7
3.0
0.4
2.1
1.4
1.6
1.0
2.2
0.4
0.3
1.0
1.3
0.6
2.5
0.9
1.8

Deletion
(*)

20.9
38.8
8.3
4.5

14.0
4.4

27.4
26.0
23.2
22.6
26.0
60.9
77.1
40.4
45.9
67.4

61.0
65.5
76.3
55.2
46.9
73.7
52.6
34.1
43.8
23.1
26.6
15.8
1.7
4.8

11.5
19.0
35.7
47.6
38.7
26.9
52.0
25.0
39.4

Kappa

0.63
0.49
0.78
0.75
0.70
0.95
0.64
0.59
0.65
0.77
0.68
0.46
0.30
0.58
0.55
0.38

0.49
0.48
0.27
0.27
0.54
0.32
0.56
0.73
0.60
0.81
0.75
0.83
0.97
0.94
0.84
0.82
0.72
0.55
0.63
0.77
0.42
0.66
0.60

Prevalence (%) calculated from
questionnaires (early pregnancy/
postdelivery), by outcome group

Control
(n = 44o)

72.3/59.3
46.4/36.0
68.9/67.0
75.6/80.0
43.5/45.3
36.5/35.9
50.8/42.5
53.1/50.1
35.0/34.5
33.4/23.3
8.6/8.4

15.7/13.8
7.8/3.3

22.9/18.4
20.2/13.3
12.8/7.4

5.7/3.0
4.1/1.4
5.3/3.2

12.6/7.6
18.4/13.7
6.0/3.5
8.0/5.6
5-.7/4.2

20.0/13.7
3.4/3.0

12.8/11.2
8.7/9.0

48.3/49.5
14.7/15.2
9.3/10.1
2.7/2.3
2.0/1.6
1.8/1.8
5.0/4.1
3.7/3.1
3.4/4.7
0.7/0.9
4.2/5.4

Neither-
case-nor-
control

(n-217)

73.5/59.6
45.7/31.9
60.6/60.9
71.0/72.8
37.0/41.6
30.7/30.1
49.3/38.7
54.7/41.1
32.5/32.1
25.6/22.1
5.7/7.8

14.3/11.3
6.1/1.9

24.6/19.7
21.8/16.7
13.5/4.5

5.6/3.0
3.7/2.5
4.2/1.5

14.4/10.9
16.7/12.9
2.8/1.9
7.4/2.4
5.1/4.3

18.1/12.6
4.7/3.9

11.7/11.6
8.0/6.3

49.3/49.3
13.0/11.8
13.0/14.2
3.3/3.8
1.4/1.4
4.6/3.3
3.7/3.8
3.8/3.9
3.3/2.9
2.4/3.5
4.9/3.5

Case
(n-85)

61.5/45.6
33.8/34.1
66.7/69.6
78.6/75.0
37.8/42.5
33.3/34.1
42.5/32.9
55.7/41.0
27.3/27.3
24.3/21.0
2.4/3.8

18.1/10.1
4.8/1.2

16.9/12.5
20.5/18.8
11.9/6.2

4.8/3.7
4.8/1.2
8.3/6.2

15.5/12.3
22.0/9.9
7.3/2.5
8.5/7.4
6.1/6.2

19.5/11.1
2.5/2.5

20.0/15.0
3.7/6.2

36.9/37.4
16.7/19.3
11.9/10.8
3.6/2.4
2.4/1.2
3.6/3.6
1.2/2.4
2.4/2.6
3.7/3.8
5.0/5.1
6.2/2.6

Chi-
square

**•

•**

• * •

**

•

*

*

*

*

*

• *

Statistical significance of the overall chi-square test of the differences of the prevalences reported on the
two questionnaires: * 0.01 < p < 0.05, ** 0.001 < p < 0.01, **• p < 0.001.

frequency of deletion was considerably
higher than that of addition. Net changes
(number of additions — number of dele-
tions) were negative for 29 variables and

positive for seven; three showed no change.
The high frequency of deletion was partic-
ularly evident for reports of illnesses and
of medication use. Additions were most fre-
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quent for nausea, poor nutrition, consump-
tion of coffee, wine, and liquor in the month
before the last menstrual period, and for
subsequent decreased consumption of the
same substances.

The effects of potential determinants of
changes in reporting on the frequencies of

addition and deletion

When the associations of selected mater-
nal and other factors (see Materials and
Methods) and changes in reporting were
studied, 80 tests for associations with dele-
tions and 96 for associations with additions
were done. Each set of tests yielded six
results that were statistically significant at
the 0.05 level. However, only three of the
factors were associated with changes in re-
porting of more than one exposure—and
these effects were not consistent. Given the
rarity of statistically significant associa-
tions and the nonuniformity of the ob-
served effects, it does not appear that any
of these factors can account for either dele-
tion or addition.

Changes in exposure levels calculated for
the three pregnancy outcome groups

As expected from the excess of deletions
over additions, postdelivery prevalences
tended to be lower than those calculated
from early pregnancy in all three pregnancy
outcome groups (see table 2). Postdelivery
decreases in prevalence were statistically
significant for 17 exposure variables—
mostly transient experiences of early preg-
nancy; no statistically significant increases
in prevalence were observed. Chi-square
tests of heterogeneity for the associations
of prevalence and time of questioning (early
pregnancy versus postdelivery) revealed no
statistically significant differences among
the three pregnancy outcome groups for
any of the 39 exposure variables.

Consistency of estimates of the measures of
association

Although the frequency of prevalence
changes did not vary significantly accord-

ing to pregnancy outcome, inconsistencies
in the estimates of the measures of associ-
ation from the early pregnancy and post-
delivery data in the three pregnancy out-
come groups might still have provided evi-
dence of biased reporting if the postdelivery
estimates of the odds ratios were consist-
ently higher (or lower). We therefore com-
pared the early pregnancy and postdelivery
odds ratios from case/control and neither-
case-nor-control/control comparisons for
each of the 39 exposures. The postdelivery
estimates of the odds ratios were not gen-
erally higher (or lower) than their early
pregnancy counterparts: postdelivery in-
creases were seen for only 17 of the 39 case/
control comparisons and 19 of the 39
neither-case-nor-control/control compari-
sons.

More importantly, there was a statisti-
cally significant association of exposure
and pregnancy outcome (the 95 per cent
confidence interval did not include 1.0) on
one but not the other questionnaire for only
three of the 39 case/control comparisons of
early pregnancy and postdelivery results
(nausea, poor nutrition, and previous live-
born child) and only five of 39 neither-case-
nor-control/control comparisons (coffee,
wine, wine decrease, previous premature
child, and malformation of a paternal sib-
ling) (see table 3). As can be seen, however,
the differences in the case/control findings
for previous liveborn child are of no real
importance, and the other differences are
hardly more impressive. Moreover, had we
chosen to use 99 per cent confidence inter-
vals in view of the multiple comparisons,
then the conclusions about the associations
of the exposures and pregnancy outcome
would have been the same for all 39 expo-
sures studied. The only exposure signifi-
cantly associated with pregnancy outcome
on both questionnaires was malformation
of a paternal sibling in the case/control
comparisons; odds ratios (and 99 per cent
confidence intervals) from the early preg-
nancy and postdelivery questionnaires were
7.5 (1.4-41.5) and 5.7 (1.1-29.6), respec-
tively.
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TABLE 3

Exposures for which estimates of the odds ratios (ORs) calculated from early pregnancy and postdelivery data
differed: report bias study, Montreal, Canada, 1983-1985

Groups compared Exposure
Early pregnancy Postdelivery

OR (95% CI*) OR (96% CI)

Case/control

Neither-case-nor-control/control

Nausea
Poor nutrition
Previous liveborn child

Coffee
Wine
Wine decrease
Previous premature child
Paternal sibling malformed

0.61 (0.37-1.01)
0.59 (0.36-0.97)
0.63 (0.39-1.01)

0.67 (0.35-0.93)
0.92 (0.56-1.50)
0.61 (0.38-0.98)

0.69
0.79
1.07
2.66
3.56

(0.49-0.98)
(0.54-1.14)
(0.76-1.50)
(1.07-6.62)
(0.92-13.77)

0.77
0.66
0.69
1.81
3.77

(0.54-1.08)
(0.46-0.99)
(0.49-0.98)
(0.66-5.00)
(1.18-12.02)

* CI, confidence interval.

DISCUSSION

Our observations that many exposures,
particularly the transient exposures of
early pregnancy, were reported less fre-
quently on a second postdelivery question-
naire, but that the changes in reporting
observed were not associated with preg-
nancy outcome, agree with those from the
one previously published study designed to
directly test the consistency of early preg-
nancy and postdelivery reporting (Klemetti
and Saxen (15)). Three important design
features that distinguish the present study
from much previous work strengthen the
conclusion that report bias may not be as
serious a problem as intuition would sug-
gest. 1) Obtaining both sets of exposure
reports from the study participants, also a
feature of the study of Klemetti and Saxen,
eliminated potential origins of discrepant
information inherent in comparisons of
self-reports with data from other sources.
2) The use of self-administered question-
naires, unique to this study, ensured the
exact replication of all questions to all
women on both occasions and precluded
the possibility of interviewer bias in data
collection. Since this approach also left
women free to use whatever resources they
felt appropriate in answering the questions,
it increased both the opportunity for case
mothers to report as much exposure infor-
mation as possible on the postdelivery

questionnaire, and our ability to detect any
resultant reporting bias. 3) Mailing the
postdelivery questionnaires shortly after
women had given birth introduced a mea-
sure of control over the passage of time not
present in earlier studies in which varying,
and sometimes long, periods of time elapsed
between delivery and collection of exposure
reports. For instance, more than half of the
postdelivery interviews in the study of Kle-
metti and Saxen were done by the end of
the third postdelivery month but the rest
were not completed until 15 months after
the women had given birth.

The large number of exposures we ex-
amined, 39 variables versus only two stud-
ied by Klemetti and Saxen, also strengthen
our study and permitted us to explore the
extent to which conclusions about changes
in reporting could be generalized. By eval-
uating postdelivery questionnaire changes
in the reports of all women, and studying
major changes (addition and deletion of
reports), we were able to assess the net
effects of the changes in reporting on both
the exposure prevalences and the measures
of association. In contrast, Klemetti and
Saxen appear to have studied only the fre-
quency of "nonidentical" postdelivery re-
ports in the subset of women who had re-
ported exposure at the early pregnancy in-
terviews.

Our failure to demonstrate report bias is
especially notable, since inescapable fea-
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tures of the design—as well as events be-
yond our control—would, if anything, have
increased the opportunity for report bias.
For example, because of their infants' prob-
lems, some case and neither-case-nor-con-
trol mothers might have been questioned
about exposures by health care providers
before the postdelivery questionnaire was
answered. Or, the postdelivery question-
naire might have been answered with less
care (and less accuracy, leading to less con-
sistency) than the early pregnancy ques-
tionnaire, either because the women were
generally less interested in the questions
when the pregnancy was over or because
they recognized that they had already given
us the information and were not motivated
to answer a second time. These situations
provided an opportunity for differential re-
porting according to pregnancy outcome,
yet, the data do not provide evidence that
it occurred. In a slightly different vein, the
use of self-administered questionnaires,
with the consequent absence of interview-
ers, precluded the use of probing techniques
that can increase both the quality and
quantity of information reported (2, 3). In
addition, the rather liberal use of open
questions may have led to reports being
generally incomplete (20). These last two
features could have led to underreporting
of exposures, even on the early pregnancy
questionnaire, thus further enhancing the
opportunity for case and neither-case-nor-
control mothers to report more new expo-
sures on the postdelivery questionnaire
than the controls.

Since we did not observe report bias, the
possibility of a type II error must be con-
sidered. Because fewer study participants
than anticipated were classified as cases,
the confidence intervals for the estimates
of the odds ratios were wide, making it
difficult to conclude that the early preg-
nancy and postdelivery estimates differed
from each other in an important way.
Nevertheless, the relatively small number
of cases would not have obscured large
changes in the point estimates of the odds
ratios or a tendency for postdelivery esti-

mates of the odds ratios to be generally
higher (or lower) than their early preg-
nancy counterparts.

The nature of the problems of the case
infants, with only seven (8.2 per cent) hav-
ing severe malformations, might also have
played a role in our failure to demonstrate
biased reporting. If only severe malforma-
tions are associated with the phenomenon,
our observations cannot provide convincing
evidence about report bias. On the other
hand, if maternal concern about the infant
motivates (supposed) biased reporting, no
matter the specific problems, then these
results do make an important contribution
to knowledge about biased reporting: al-
though there was a "dose-response" in-
crease in concern from the control through
the neither-case-nor-control to the case
groups, there were no corresponding differ-
ences between the postdelivery and early
pregnancy reports of women in the three
groups. Nor was there evidence that con-
cern was associated with either addition or
deletion when the effects of (potential) de-
terminants of these changes were studied.

If biased reporting occurs only in re-
sponse to a very strong stimulus—such as
the birth of an infant with a severe malfor-
mation—then an impossibly large number
of early pregnancy questionnaire respond-
ents would be needed to demonstrate it
using the design of the present study. (For
an exposure with a postdelivery question-
naire prevalence in the controls of 0.05, 443
cases would be required to demonstrate
biased reporting sufficient to double an
early pregnancy odds ratio estimate of 1.0
(with three controls/case). In the present
study, 0.54 per cent of the eligible early
pregnancy questionnaire respondents gave
birth to infants with severe malformations
and responded to the postdelivery question-
naire. To obtain 443 cases with severe mal-
formations would therefore have required
approximately 81,000 early pregnancy
questionnaire respondents.)

The lack of convincing evidence of report
bias in this study does not prove that the
bias does not, or cannot, exist. Theoreti-
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cally, it still might be possible to demon-
strate report bias if there were either many
more cases similar to those in the present
study or a smaller, but still fairly large, case
group including only infants with severe
malformations. Yet, if the bias is so small
that huge samples are necessary to dem-
onstrate it, then it is unlikely to interfere
with the validity of case-control studies of
the sizes usually undertaken. It would not
be worth doing a larger version of the pres-
ent study simply to permit changes of the
magnitudes observed here to become statis-
tically significant. Alternatively, if the na-
ture of our cases was a limiting factor, it
would be of considerable interest to study
reporting by women who had all had an
infant with a severe malformation. Such a
study would be prohibitively expensive un-
less designed differently than ours.

Case-control studies of pregnancy out-
come are likely to remain important tools
for identifying potential hazards to repro-
duction. In the absence of any strong evi-
dence of report bias, we believe that this
approach is appropriate and that normal
infants can properly be used as controls.
However, our observation of a decreased
prevalence of exposures reported by all
women on the postdelivery questionnaire
should be taken into consideration in plan-
ning these investigations. Although un-
derreporting in the present methodological
study enhanced the opportunity of demon-
strating report bias, it would not be an
advantage in an etiologic study where com-
plete ascertainment of exposure is desirable
to reduce symmetrical underreporting
which can bias the measure of association
towards the null. Furthermore, as Mitchell
et al. (20) point out, the more complete the
ascertainment of exposures, the less the
possibility that study results can be affected
by biased reporting. Thus, in case-control
studies of pregnancy outcome, data collec-
tion methods must be chosen that will per-
mit complete and accurate ascertainment
of exposure.
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