Does allergy in parents depend on
allergy in their children?

Recall bias in parental questioning of atopic diseases
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Background: A positive atopic family history has proved to be
oneimportant risk factor for the development of atopic dis-
easesin offspring. However, many epidemiologists are con-
cerned about the accuracy and reliability of data because
responses to questionnaires can be biased for many reasons.
Objective: The study investigated whether responses of parents
questioned about their atopic diseases change depending on
the development of atopic symptomsin their children.
Methods: During a prospective birth cohort study on atopy in
children (the Multicenter Allergy Study) parentsfilled out
questionnaires twice within 2 years about their atopic diseases.
Differences between the 2 responses were examined by log-lin-
ear and logistic regression models depending on the diagnosed
atopy status of the study children.

Results: Motherstended to report more atopic diseasesin the
second questioning than in the first, indicating a nondifferen-
tial misclassification. Fathers wereinfluenced by the develop-
ment of atopic diseasesin their children: they reported signifi-
cantly more atopic diseases if the child developed atopic illness
with atopic dermatitis.

Conclusion: In parental questioning about atopic diseases, a
recall bias must be considered for the association of atopic
family history and atopy in children. Especially in case-control
and cross-sectional studies, such misclassifications can result in
biased estimates of prognosis and risk factors. (J Allergy Clin
Immunol 2000;105:274-8.)
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A positive family history for atopy has proved to be an
important risk factor for development of atopic diseases
in offspring.14 Atopic parents can be regarded as the
phenotype of agenetic disposition for atopy in asubject.>
Many studies have focused on the familia association of
atopy.6-8 Atopic family history is mostly included as a
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Abbreviation used
AD: Atopic dermatitis

possible risk factor in studies on atopic diseases. Infor-
mation about the familial disease pattern is mainly
obtained by history taking. However, many epidemiolo-
gists regard the accuracy and reliability of the data as a
point of concern, particularly if it is obtained by inter-
view or questionnaire.910 Harlow and Linet! and Linet
et al,12 in reviewing the accuracy of recall of anamnestic
data and comparing interview data with medical records,
showed that the accuracy of recall should remain a point
of concern in epidemiologic studies. In the case of aller-
gic illnesses (hay fever and asthma) the percentage of
positive reports in interviews matched by medical
records ranged from 66% to 49%, with decreasing per-
centages for longer recall periods.

Accuracy of responses to questionnaires can be biased
for many reasons.13 In studies on atopy in childhood,
mainly the mothers respond or it is not even exactly spec-
ified who completed the questionnaire.814-16 Also thetime
period between the presence of symptoms and the history
taking varies from study to study. Parents may be asked at
birth of as-yet unaffected babies or may be questioned
shortly after the diagnosis of an atopic diseasein their chil-
dren. The knowledge of the disease status may increase
recall among relatives of newly diagnosed subjects.

In some studies the atopic family history is only sum-
marized into the 2 relatively rough categories “present”
and “absent.” In this case the atopic family status
depends on the respective family size and the number of
family members questioned. Other investigators perform
the analysis considering atopic histories of mothers and
fathers separately. These divergent approaches result in
different estimates of the familial disease association.
Often a stronger influence of maternal than paternal
atopy is reported when the devel opment of atopic condi-
tionsis examined in children.6.17.18 Only rarely are high-
er risk ratios for a paternal association described.”.16 The
phenomenon of a stronger maternal influence is also
called the “ Carter effect” and it is partly explained by the
multifactorial mode of inheritance.1® Another explana-
tion could be that the environmental conditions of the
child correspond to a higher degree to those of the moth-
er than to the paternal conditions because as a rule the
mother is the primary caregiver. But the significance of
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TABLE |. Comparison of frequencies of reported parental atopic diseases at two time points (n = 500 mothers and

fathers)
Second questioning
Mothers Fathers
- + No AD +With AD - + No AD +With AD
First questioning
- 302* 21 5 297* 12 7
+ NoAD 14 119* 12 18 128* 12
+ WithAD 6 2 19* 4 5 17*
(P =.068t) (P=.79%)
—, No atopic disease; + atopic disease present.
* Symmetric responses.
TTest for symmetric responses at the two time points.
that possible influence still remains unclear: is the sup- Statistics

posed stronger influence of the mother a true biologic
effect or should bias be considered for that association?

In this study the parental atopy was assessed for the
same mothers and fathers at 2 different time points. By
comparing the parental response patterns, we could
investigate whether there is an information bias in
parental questioning regarding atopic diseases.

METHODS
Patients

For a prospective multicenter birth cohort study on atopy in
children (the Multicenter Allergy Study), 1314 newborn infants
were recruited in 5 German cities during 1990. The details of the
study are described elsewhere.20 Briefly, the cohort infants were
followed-up at the ages 3, 6, 12, 18, and 24 months. Atopic dis-
eases of the study children were diagnosed by a pediatric allergist.
The participation rate at the second birthday of the children was
83%. Informed consent was given by all parents before entering
the study.

At birth of the children, the parents filled out a standardized
guestionnaire about their own atopic diseases and relevant symp-
toms. Two years later, parents were sent the same atopy question-
naire. At birth 1280 mothers and 912 fathers responded personally.
Because our aim was to analyze the response pattern in mothers and
fathers and to compare the patterns, we included only families
where both parents responded personally. This resulted in an initial
874 parents with both the mothers and the fathers filling out the
questionnaire for themselves. Of these 874 parents, 670 parents
responded again 2 years |ater. Some of the parents decided to under-
go alergy testing procedures after the start of the study. It can be
assumed that their awareness of their own diseases changed, possi-
bly by participation in the study. Those families were excluded from
the analysis because the test results could have influenced the
parental answers. The remaining 500 mothers and 500 fathers who
responded at both time points were included in the analysis.

Prevalences of atopic dermatitis (AD), allergic rhinitis and
wheezing, and allergy against food, mite, and cat allergens in par-
ents were determined by the questionnaire. The questions and def-
initions of the diseases had been described previously.20.21 The
atopic diseases of the children and parents were summarized into 3
categories: (1) no atopy at al, (2) any of the above-mentioned dis-
eases but not AD, and (3) AD (with or without other atopic dis-
eases). The categories were chosen because AD is the most frequent
and most symptomatic manifestation during the first years of life. In
this article the term “atopic diseases’ refers to these 3 categories.

The observed asymmetry of the parental responses regarding the
2 time points was examined by log-linear models with use of
GLIM4.22 The overall agreement of the parental responses can be
considered as partitioned into a symmetric and an asymmetric part.
The agreement of the table is examined for these 2 parts. The sym-
metry of parental responses was coded by an indicator variable X
with 6 levels, as proposed by Agresti23 and Lindsey?4: o, X(ij = ji),
where X(.) istheindicator function X(ij) = X(ji) for thei disease cat-
egories at the first questioning and the j disease categories at the
second questioning. Under the hypothesis of a consistent response
pattern, the answers would be symmetric. In the log-linear model
this theoretic symmetry isfixed by the variable X. For the examina-
tion of the asymmetry (ie, a change above [respectively below] the
diagona of the table) another dummy variable, U, was used.2> It
was coded 1 if the parental report classified the child in a higher
atopic disease category at the second questioning than at the first.
Study center and parental educational level were included as possi-
ble factors influencing the symmetry of parental responses. Educa
tional level was defined as highest schooling level of the 2 parents
(middle school, high school, higher education). In the analysis the
following models were used: basic model, which fixes the theoret-
ic symmetry of the table, X*CHILD; model 1, which tests for the
asymmetry of the table, X*CHILD + U; and model 2, which tests
whether the asymmetry of the tableis influenced by atopic diseases
of the study child, X*CHILD + U*CHILD, where “*” specifies
main effects and interaction. To examine whether the reliability of
parental responses depends on the devel opment of atopic symptoms
in the children, the analysis was strétified according to the atopic
disease status of the children. The agreement of the responses was
tested in each of the 3 strata. The goodness of fit (as change in
deviance) of the hierarchical log-linear models was compared and
the differences in deviance were tested for significance.22

The presence of a potential recall bias was aso evaluated by means
of alogistic regression model: the occurrence of AD in the study child
depended on the parental atopy status. Because the purpose of the study
was to demongtrate a potentia recal bias in parental questioning and
not to determine the true effect of parental atopy on the devel opment of
atopic disorders in childhood, the effect estimators in the regression
analysis were not adjusted for possible covariates or confounders.

RESULTS

Parental responses at the two time points are shown in
Table |. The maternal responses at the two questionings
tended not to agree (P = .068). The differing maternal
response pattern was not attributable to the devel opment
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TABLE Il. Comparison of frequencies of reported parental atopic diseases at two time points (n = 500 mothers and
fathers) stratified according to atopic conditions of study child

Second questioning

Mothers Fathers
- + No AD +With AD - + No AD +With AD
First questioning
Nonatopic study child (n = 181)
- 107* 11 1 107* 3 3
+NoAD 4 43* 7 6 46* 4
+ With AD 2 2 4* (NS)T 2 4 6* (NS)T
Atopic study child (without AD, n = 217)
- 137* 8 2 129* 6 -
+NoAD 9 47* 4 12 61* 1
+ With AD 3 - 7 (NS)T 1 1 6* (NS)T
Atopic study child (with AD, n = 102)
- 58* 2 2 61* 3 4
+NoAD 1 29* 1 - 21* 7
+ With AD 1 - 8* (NS)T 1 - 5% (P =.0002)t

—, No atopic disease; +, atopic disease present.
* Symmetric responses.

TTest for symmetric responses at two time points. NS, No significant asymmetry (P > .05).

TABLE lll. Odds ratios of effect of maternal and paternal atopy for development of AD in their children

Analyzed sample of 500 families
(102 children with AD)

Total study sample
(231 children with AD)*

First questioning

Second questioning

First questioning Second questioning

Mother nonatopict 10
Mother atopic without AD 12
Mother atopic with AD 21
Father nonatopict 10
Father atopic without AD 0.7
Father atopic with AD 11

1.0 1.0 1.0
13 12 12
21 2.5 2.2
1.0 1.0 1.0
0.8 1.0 11
34 16 35

*Data about parental symptoms and atopic disordersin their children were available from 1149 mothers and 1146 fathers at first questioning and from 1026

mothers and 963 fathers at second questioning.
TReference category.

of an atopic disease in the children (Table I, P = .27). In
contrast, the answers of the fathers were affected by the
atopic conditions of the study children. If the child did
not have an atopic disease or symptoms except AD,
paternal responses were consistent. However, if the child
had an atopic illness with marked symptoms (ie, AD in
early childhood), fathers gave positive answers signifi-
cantly more frequently about own atopic diseases at the
second questioning (Table 1, P =.0002). Any association
could be excluded between the asymmetric responses
and the study center or the parental educational level as
possible confounders. The diagnosis of the children was
given to parents at the time it was made at any of the fol-
low-up visits. To investigate whether the time between
diagnosis and the second questionnaire could influence
the responses, we compared the time periods of parents
who gave symmetric responses with the periods of par-
ents who gave asymmetric responses (ie, possible recall
bias). We observed slightly greater time intervals in
mothers and fathers who gave asymmetric responses.
However, the difference was not statistically significant
(chi-sgquare test: mothers, P = .41; fathers, P = .76).

The discordance of the responses can also be demon-
strated on the basis of effect measures in a logistic
regression model. The odds ratios of the effects of
parental atopy as risk for the development of an AD in
the study child were compared at the two questionings
(Table I11, modeled separately for the included 500 pairs
of parents and the total Multicenter Allergy Study sam-
ple, irrespective of whether the questionnaire was filled
out personally or by a proxy). In the logistic regression
analysis the effects of maternal atopy as a risk factor of
atopic disease in the child are similar for the maternal
answers at both time points. Regarding the responses of
the fathers, however, the oddsratio of paternal atopy was
three times higher if the responses of the second ques-
tioning were used instead of the first, indicating a sub-
stantial recall bias.

DISCUSSION

Atopic family history is regarded as possible risk fac-
tor or predictor for atopic disorders, representing a genet-
ic disposition. Statements of family members are gath-
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ered but the accuracy and reliability of the datais rarely
evaluated, for example, by aretest with an identical ques-
tionnaire among the same individuals. In the current
study mothers as well as fathers were requestioned and
asked separately about their own atopic diseases within 2
years. The analysis of the parental response pattern
revealed no clear evidence for an information bias in
maternal statements (ie, mothers reported only sightly
more atopic symptoms at the second questioning inde-
pendently of the atopy status of their children). In con-
trast, paternal answers were biased by differential mis-
classification: fathers reported more atopic symptoms at
the second questioning if the child had atopic illnesswith
marked symptoms. This indicates an increased sensitivi-
ty among fathers after the development of atopic diseases
in their children. Fathers of affected children seemed to
think more about their disease history than did fathers of
unaffected children. This could result in an overestima-
tion26 of the association between paternal atopy and
atopic symptoms in their children, as indicated by the
much higher effect measures in the logistic regression
analysis at the second questioning.

In the literature, the genetic influence of the mother is
reported to be stronger than that of the father.18.27.28
Analagously, our analysis resulted in a higher odds ratio
for maternal than paternal atopy when the first question-
naire data were used. The opposite was found if we used
the second questionnaire data. Our aim, however, was
not the determination of the true effect of parental atopy
on the development of atopic illness in children. The
contradictory result reflects the changing responses at the
two questionings and may be partly explained by overes-
timation because of recall bias.

Our results were based on parents who filled out both
questionnaires personadly. If the remaining parents were
also considered, the data indicated an information bias of
about the same direction and magnitude (as shown in
Table 111). The prevalence of atopic diseases in al ques-
tioned cohort parents differed to a greater extent both
between mothers and fathers and also between the two
time points than in the analyzed subgroup. According to
the responses to the first questionnaire, 35% of al cohort
mothers and 30% of the fathers were atopic at the begin-
ning of the study, but 39% of the mothers and 35% of the
fathers were classified as atopic 2 years later. One expla-
nation for the discrepancy between mothers and fathers
may be that at the first questioning only 70% of the
fathers of the total cohort filled out the questionnaire
themselves (of whom 34% reported atopic symptoms),
whereas the remaining 30% of paternal responses were
given by the mothers (with only 20% of the fathers report-
ed as atopic). In contrast, 98% of the mothers responded
personally. The situation that questionnaires are filled out
by proxies will probably often occur. This may lead to an
underreporting of disorders comparable to our findings
when the mothers responded instead of the fathers. It can
also be speculated whether the higher prevalence of
parental atopy at the second questioning may be a result
of the participation in the study, favoring a better recall. A
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real increasein the prevalence of atopic diseases in adults
within only 2 years seems very improbable.

To evaluate such associations, the valid parental atopic
conditions must be ascertained. The parental atopy status
is used to predict whether a child is at risk for develop-
ment of an atopic disease. When such criteria are applied
to select children for intervention studies and for incon-
venient and expensive preventive measures, a bias as
described in this article must be taken into account.

On which survey responses should future analysis be
based? Our findings indicate that the occurrence and the
magnitude of the recall bias described seem to depend on
the questioning context (eg, the relationship among the
relatives and the time point of assessment). At the birth
of the child, parents are still unaware of the child’s future
atopy status. At that time parental responses are obvious-
ly less influenced in a certain direction. Some nondiffer-
ential underreporting must be assumed, which can result
in conservative effect estimation. But, if parents are
asked after the child has developed atopic symptoms, a
recall bias must be considered. The results may be dis-
torted toward an overestimation of the effect, especialy
among fathers. The knowledge of the diagnosis may
increase recall among the parents of the affected chil-
dren, whereas parents of unaffected children may not
recall their disease history well. Especially in case-con-
trol and cross-sectional studies arecall bias must be con-
sidered for the association of family history and atopy in
children when relative disease risks are estimated. In
prospective studies such as ours in which parents are
asked several times, the estimation of relative disease
risks can be allowed for the changes in the parental
response pattern. But it must be considered thoroughly
which questioning data is used in the analysis to avoid
substantial information bias.
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