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Who Remembers Whether They Had Asthma as Children?
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Purpose: To assess misclassification in adults reporting childhood asthma. Methods: The Tasmanian Asthma Survey commenced in 1968 when
8,583 7-year-old children attending school in Tasmania (participants) were studied. In 1991-1993, a stratified sample of 1,494 participants was studied.
Their recall of childhood asthma was compared to their parents’ prospectively gathered report. Results: Where participants had childhood asthma,
those with current asthma, severe eczema, or hay fever were less likely to misclassify while females were more likely to misclassify. Where participants
had no childhood asthma, misclassification was associated with current asthma, hay fever, or allergies. Conclusions: Retrospective self-assessment of

childhood asthma is unreliable.

Keywords asthma, chronic disease, cross-sectional study, recall error

INTRODUCTION

While there is considerable published work on misclassifi-
cation in epidemiologic studies, such as the recall of dietary
details in retrospective studies of cancer (1) and of occupa-
tional exposure in asthma (2), there is little published on mis-
classification among adults who are asked to recall their child-
hood asthma status. Brogger et al. (3) followed a cohort that
was asthma free at enrollment and prospectively estimated
asthma incidence by year of birth. At last follow-up, asthma
incidence by year of birth was estimated retrospectively using
recalled age of onset of asthma. A separate cross-sectional
study from the same community over the same time period
was then performed and asthma incidence was estimated us-
ing recalled age of onset of asthma. The results suggested that
retrospectively gathered evidence for an increasing trend in
asthma incidence should be treated with scepticism. A lim-
itation of this study lay in the fact that the comparison of
asthma incidence in the cohort and cross-sectional studies
used different individuals.

Strachan et al. (4) reported a population-based longitu-
dinal study of adult lung function following earlier onset
asthma. The study noted that 41% of subjects who were
known prospectively to have a history of asthma by 16 years
of age denied ever having asthma when asked at 33 years of
age. A further 28% reported a later age at onset of asthma than
recorded prospectively. Had the participants been recalling
their asthma status by age 16 years to estimate asthma inci-
dence, 69% would have misclassified their early life asthma
status.

In cross-sectional studies, misclassification of childhood
asthma status by adult participants is a potential source of
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measurement error as the risk factors for continuing and in-
cident asthma may be different. Furthermore, recall error by
adults who actually had early life asthma will lead to an under-
estimation of childhood incidence rates and an overestima-
tion of adult incidence rates. Accurate estimation of asthma
incidence is clearly important in helping determine whether
an increase in prevalence, such as reported over the last three
or four decades, is due to a rising incidence rather than a de-
crease in remission. The 1991-1993 survey of a sample of
the Tasmanian Asthma Survey (TAS) cohort provided an op-
portunity to examine the extent of misclassification of their
childhood asthma status by the then adult participants after
an interval of 25 years.

METHODS
Study Design

The TAS began in 1968 with the enrollment of 8,583 chil-
dren born in 1961 who were attending school in Tasmania.
Their parents provided details of each child’s medical his-
tory including the response to the question “Has your child
ever in his/her life suffered from asthma or wheezy breath-
ing?” In 1991-1993, a sample of 1,494 participants from
the birth cohort, stratified by their asthma status by 7 years
of age (asthma “yes,” n = 741; 49.6%), were surveyed by
a mailed respiratory questionnaire that required the partici-
pants to nominate their lifetime asthma status by answering
the question “Have you ever in your life suffered from asthma
or wheezy breathing?”” Those who answered in the affirmative
were asked to nominate their age at onset of asthma. The re-
sponses of the participants in 1991-1993 were compared with
their parents’ reports in 1968 concerning asthma status by age
7 years.

Definitions
Childhood asthma was defined by an affirmative response
in 1968 to the “asthma or wheezy breathing ever” question.
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Current asthma in 1991-1993 was defined by the partici-
pant’s affirmative answer to the “lifetime asthma or wheezy
breathing ever” question and the report of an attack within
the previous twelve months. No current asthma in 1991-1993
was defined by the participant having no asthma attack within
the last 12 months. The participant’s perception in 1991-1993
as to asthma status by 7 years of age was recorded as “no” if
the participant stated that he/she had either never had asthma
or had asthma that began after the age of 7 yrs.

Participant misclassification was defined by discordance
between the participant’s recall in 1991-1993 of asthma sta-
tus by age 7 yrs and the parent’s report in 1968. Possible
predictors of misclassification were the participant’s gender,
smoking, current asthma status in 1991-1993, history of hay
fever or allergy to food or medicine, history of eczema or
hives, a family history of asthma, socioeconomic status, and
years of secondary education. These data were collected from
the 1991-1993 survey. Eczema when present was graded as
“mild” (once or twice a year), “moderate” (more than twice a
year) or “severe” (nearly all the time). An adult participant’s
socioeconomic status was derived from the Socio-Economic
Indexes for Areas (SEIFA) 1991 (5) where the areas were
defined by postcode. Each of the five Indexes was divided
into quartiles. The 1st quartile represented the lowest level of
socio-economic status.

Analysis

Sensitivity and specificity were computed for the partic-
ipant’s response in 1991-1993 against the parent’s report
in 1968. Possible predictors of misclassification were first
tested using univariate logistic regression. Multivariable lo-
gistic regression (6) was then used to identify the indepen-
dent predictors. Inclusion in the final multivariable models
was determined by a two sided p value < 0.05. The analysis
was done using Stata 9.1 statistical software (7).

RESULTS

The participants’ recall in 1991-1993 compared with their
parents’ report in 1968 is shown in Table 1.

Table 2 shows the agreement between participants’ recall
in 1991-1993 and their parents’ report in 1968.

The sensitivity and specificity of the participant’s response
in 1991-1993 as a predictor of the parent’s report in 1968
were 34% (95% CI 32% to 37%) and 97% (95% CI 96%
to 98%), respectively. Of the 1,494 participants, 511 (34%)
disagreed with their parents. Of these, 332 (65%) gave a false-
negative response, 24 (5%) gave a false-positive response,
and 155 (30%) reported a later age at onset of asthma than
was reported by their parents.

TABLE 1.—Comparison between the participant’s asthma status by age 7 reported
by the parent in 1968 and the perceived age at onset of asthma reported by the
adult participants in 1991-1993.

Age (yrs) at onset of asthma reported
by participants when 32 years of age

Asthma status in 1968 reported Never <7 7-14 15-21 >21 Total
by parents

No asthma 627 24 29 15 58 753

Asthma 332 254 58 35 62 741

Total 959 278 87 50 120 1,494
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TABLE 2.—Agreement between participants in 1991-1993 and parents in 1968
as to participant’s asthma status at age 7 in 1968.

Participant’s recall

. . . Parent’s statement in 1968
in 1991-1993 of age of

onset of asthma Asthma—yes Asthma—no Total
Asthma before 7—"yes” 254 (34%) 24 (3%) 278
Asthma before 7—“no” 487 (66%) 729 (97%) 1,216
741 753 1,494

Table 3 shows the associations between the univariate pre-
dictors and participant/parent disagreement.

Among the participants who had asthma by 7 years of age,
females were significantly more likely to misclassify than
males. Those reporting current asthma, eczema, or hay fever
were less likely to misclassify than those without such a his-
tory. All five SEIFA indexes were tested as univariate predic-
tors of misclassification and none showed any association.
Only the results for the Index of Relative Socio-Economic
Disadvantage are presented. Among those with no history of
asthma by 7 years of age, misclassification was more likely
if the participant had 3 years or less of secondary schooling,
had current asthma, eczema, hay fever, or had an allergy to
food or medicine.

Table 4 summarizes the results for the multivariable anal-
ysis.

For those participants with childhood asthma, being female
remained an independent predictor of misclassification, while
current asthma, hay fever, and severe eczema were indepen-
dent predictors of a lesser risk of misclassification.

For those participants without childhood asthma, having
current asthma, hay fever, or an allergy to medicine or food
all independently predicted misclassification. In the univari-
ate model, there was evidence of some effect modification
between gender and current asthma status among those who
did not have childhood asthma. The odds ratio for females
misclassifying childhood asthma was six times greater than
that for males and the interaction term was of borderline sta-
tistical significance (p = 0.08). When the interaction term
was included in the multivariable model it became clearly
non-significant. In the univariate model, 3 years or less of
secondary schooling was a significant predictor of misclas-
sification among those who had no parent-defined child-
hood asthma. In the multivariable model, 3 years or less
of secondary schooling was no longer significant (OR 2.45;
p = 0.08) due to confounding by current asthma.

DiscussioN

Most of the data concerning misclassification of childhood
disease by adults have dealt with the accuracy of recall of
others, usually parents, about the disease status of children
a few years later (8, 9). We examined the degree of misclas-
sification by adults of their own childhood disease status, in
this case “asthma,’—after an interval of 25 years.

Just over one third of the young adults who participated in
this study misclassified their childhood asthma status. More
misclassification occurred among those with than without
childhood asthma. Of the participants with childhood asthma,
nearly one half misclassified their childhood asthma sta-
tus by giving a false-negative response, one fifth exhibited
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TABLE 3.—Univariate predictors of disagreement.
Asthma by age 7 No asthma by age 7
Variable OR (95% CI) p value OR (95% CI) p value
Female gender 1.41 (1.03 to 1.93) 0.03 0.79 (0.35 to 1.79) 0.57
Family history asthma
Both parents had asthma 0.41 (0.11 to 1.55) 0.19 6.9 (0.76 to 62.5) 0.09
One parent asthma 0.92 (0.65to 1.31) 0.65 1.44 (0.52 to 4.00) 0.49
Current asthma 0.26 (0.18 to 0.36) <0.001 5.48 (2.31 to 12.96) <0.001
Stratified by gender
Female 0.28 (0.16 to 0.48) <0.001 12.9 (3.64 t0 45.9) <0.001
Male 0.22 (0.14 t0 0.35) <0.001 2.19 (0.46 to 10.38) 0.32
Interaction term 0.51 Interaction term 0.08
Current smoker 1.28 (0.91 to 1.81) 0.16 0.63 (0.25 to 1.58) 0.32
Former smoker 1.19 (0.11 to 13.2) 0.89 2.86 (0.33 to 4.84) 0.34
3 yrs or less secondary 1.20 (0.80 to 1.80) 0.39 3.08 (1.24 to 7.64) 0.02
schooling
Allergy to food or 0.75 (0.53 to 1.05) 0.09 3.41(1.46t0 7.94) 0.004
medicines
Eczema
Mild 0.49 (0.30 to 0.82) 0.01 1.34 (0.30 to 5.90) 0.70
Moderate 0.62 (0.25to 1.57) 0.32 4.26 (0.91 to 19.9) 0.07
Severe 0.29 (0.14 to 0.57) <0.001 3.41 (0.42 to 28.0) 0.25
Hay fever 0.39 (0.29 to 0.54) <0.001 4.01 (1.64 t0 9.78) 0.002
SEIFA Disadvantage Index
Quartile 1 1.00 1.00
Quartile 2 1.01 (0.66 to 1.55) 0.96 1.07 (0.31 to 3.78) 0.91
Quartile 3 1.21 (0.78 to 1.90) 0.39 1.48 (0.48 to 1.61) 0.50
Quartile 4 0.89 (0.58 to 1.37) 0.60 1.18 (0.35 to 3.34) 0.79
p for trend 0.80 p for trend 0.67

telescoping bias (10, 11) by indicating a later age at on-
set of asthma than documented by their parents, and only
one third correctly classified their childhood asthma status.
Among those who had childhood asthma, females were twice
as likely as males to misclassify while adults with current
asthma, eczema, or hay fever were half to a third as likely
to misclassify. Among those who did not have childhood
asthma, adults with current asthma, hay fever, or allergy to
food or medicine were two to three times more likely to
misclassify.

The factors that may have led women with childhood
asthma to misclassify were not clear. However, it is known
that as many as 33% to 46% of women have asthma that is
more troublesome in the peri-menstrual phase (12—14). Per-
haps women so affected may have assumed that their asthma
began about the time of menarche rather than earlier. Why be-
ing free of current asthma in adulthood should be associated
with misclassification where the adult participant actually had
childhood asthma is not obvious. Possible explanations may
include the capacity of people to forget early life health issues
when these were distressing (15), did not continue into adult
life (16), or were not of sufficient severity in childhood to
be recalled later. As well, early memory may have been “re-
configured” as participants became older (17). Among adults

TABLE 4.—Independent predictors of disagreement.

Variable OR (95% CI) p value

Asthma by age 7

Severe eczema 0.31 (0.15 to 0.66) 0.002

Current asthma 0.30 (0.21 t0 0.44) <0.0001

Hay fever 0.53 (0.37t0 0.75) <0.0001

Female gender 1.90 (1.33 t0 2.72) <0.0001
No asthma by age 7

Allergy to food or medicines 2.68 (1.12 to 6.40) 0.026

Current asthma 3.53(1.41to0 1.81) 0.007

Hay fever 3.35(1.25t0 8.98) 0.016

who had childhood asthma, those with severe eczema or with
hay fever were less likely to misclassify than those without
these disorders. Perhaps these other allergic disorders were
potent reminders of the presence of childhood asthma and
reinforced accurate recall in adult life. The association be-
tween current asthma in adult life and misclassification when
the adult participant actually did not have childhood asthma
may simply be related to them assuming that they must have
had the disease lifelong.

Participant recall was less sensitive for identifying parent-
reported asthma, but the specificity of participant recall was
high; that is, the ability of the participant to accurately iden-
tify childhood asthma was poor when that disease was truly
present. However, the high specificity indicated good ability
of the participant to identify the absence of childhood asthma
when that disease was truly absent.

However assessed, the amount of misclassification in our
study was substantial. Much has been written about the in-
crease in asthma prevalence in recent decades, and much of
the data on incidence has depended on recall of the age at on-
set of asthma in cross-sectional studies (18—20). Our study,
which used the prospectively gathered parent report as the
“gold standard” showed substantial misclassification when
adult recall of childhood asthma status was measured against
that standard.

Our study also showed that women who truly had child-
hood asthma were more likely to incorrectly classify them-
selves as having been asthma free as children than were men,
an important observation in light of the reported higher preva-
lence of asthma in post-pubertal females.

The strength of our study lay in the prospective gather-
ing of parental observation against which misclassification
could be measured, together with sufficient numbers in the
study to allow a valid estimate of misclassification. One pos-
sible limitation is the fact that the parents in our study may
have overestimated the prevalence of asthma in their children.
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However, others have found that a definition of asthma such
as we used does not suffer by comparison with one that in-
cludes measures such as bronchial hyper-responsiveness (21,
22). Furthermore, the evidence that a definition such as used
in our study will underestimate any associations (23) sug-
gests that the associations identified in our study are unlikely
to be related to its validity. Another possible limitation lay
with non-response in the 1991-1993 survey. Out of 2,000
participants from the original cohort who were selected to
participate in this survey, only 1,494 (75%) participated. It
is possible that the non-participants differed systematically
from those who participated. This would bias the estimates
of misclassification if the non-participants were more or less
prone to recall error than the participants.

Our study dealt specifically with misclassification in a
study of asthma. We do not suggest that similar misclassi-
fication would necessarily occur in studies of other chronic
diseases. Asthma has clinical peculiarities in that it may de-
velop in early life and then persist, remit, remit and recur or
it may develop for the first time in adult life. These features
may lead adult asthma patients to misclassify more than those
with diseases that do not have these characteristics. The avail-
ability of a “gold standard” for measuring childhood asthma
status will allow determination of the accuracy of an adult
participant’s recall and the correction of any error. Ideally
such a standard would be collected prospectively, as was the
case in our study, or gathered retrospectively from an inde-
pendent source such as a medical record. Such matters have
implications for study design.

In conclusion, our study supports the view that misclassi-
fication of their childhood asthma status by adult participants
in cross-sectional studies is common and that correction of
recall bias is necessary for the accurate estimation of age-
specific asthma incidence in retrospective studies. Alterna-
tively, adjustment should be made in the analysis for factors
that are known to be associated with recall bias in cross-
sectional studies (24).
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