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Atopy and wheeze in children according to parental
atopy and family size
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ABSTRACT The relationship between atopy and wheeze was examined in children, together with
the possible influence on these conditions of parental atopy and family size. Children with a

repeated history of wheezing were selected from an urban general practice population. The
children, their first degree relatives, and a control group were examined for atopic status, atopy
being defined as more than one positive immediate skin prick test response. The prevalence of
wheeze in boys was 15'5%, in girls 7-6%, and of atopy in boys 19-7% and in girls 8-1%. Of 110
atopic children 70% had no atopic parent, 27% had one atopic parent, and in 3% both parents
were atopic. The presence of parental atopy was associated with an increased prevalence of
wheeze in boys but not in girls, 12'0% of boys having a history of wheezing if neither parent
was atopic and 27-5% if either or both parents were atopic (p<0 05). The presence of parental
atopy was associated with an increased prevalence of atopy in girls but not in boys, 6-1% of
girls having atopy if neither parent was atopic and 18-9% if either or both parents were atopic
(p<O0Ol). There was a strong association between atopy and wheeze for both sexes and no
statistically significant difference in the prevalence of atopy or wheeze in children whether they
were from two, three, or four child families.

Considerable interest surrounds the relationship
between genetic and environmental factors in de-
termining wheeze in children. Most authors suggest
a multifactorial hypothesis.'-4 It is also clear that
at least up to puberty there is a male preponder-
ance in the prevalence of wheeze.5

In this study we examined the influence of
parental atopy upon the prevalence of atopy and
wheeze in children. We also examined the influ-
ence of family size as several studies had noted
an association between membership of large
families and an increased prevalence of wheeze.,'-"
One of us has previously conducted a population
survey of atopy and wheeze in an urban sample
of asthmatic children and their families.'2 In the
present communication we examine these data
according to parental atopy and family size.

Methods

We defined wheezy children as those in whom two
or more attacks of wheeze occurred in two or

Address for reprint requests: Dr JB Davis, Lister House, Staple Tye,
Harlow, Essex CM18 7LU.

more years. We defined atopy as the capacity of
an individual to respond with an immediate re-
action to prick testing with two or more allergens
from two or more major groups of allergen.
The population comprised a general practice of

845 families, 520 of whom had one or more chil-
dren aged 15 years or under. Wheezy subjects were
detected by means of a questionnaire to which there
was a 90% response. Wheezy morbidity was con-
firmed from the medical records kept by JBD over
the previous 10 years. One hundred and eighteen
wheezy subjects were identified in Ill families. A
control group of families was selected by taking
every third family from the residue of 375
families. The wheezy and control groups were
tested for type 1 allergic responses by skin testing
parents and children with 20 different allergens.
They were grouped as follows: pollens, moulds,
foods, house-dust mite, and domestic animals.
Each individual was allocated to one of two
groups: group 1-negative or single positive;
group 2-multiple positive. Thirteen per cent of
the children were not skin tested as they refused
the test or failed to attend the clinic.
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Five per cent of parents were not skin tested.
The reported data on the prevalence of atopy and
wheeze considers only families in which all mem-
bers had been skin tested for atopy.

Estimates of the true population prevalence of
atopy and wheeze were obtained by multiplying
the control sample by a factor of three.
The prevalence of atopy and wheeze was also

calculated for boys and girls according to family
size. One child families were excluded because of
small numbers and there were only 10 families
with more than four children in the wheezy popu-
lation. They produced 17 wheezy children. The
control population yielded one family with six
children and none with five. The families with five
or six children were therefore excluded from this
examination of data because of the lack of a
comparable control population. The family sizes
compared thus consisted of two, three, and four
children.
The chi-squared test was used to test the associ-

ation between the categories of parental atopy and
the prevalence of atopy and wheeze in children.
Likewise the observed and expected prevalence of
atopy and wheeze were tested for each family size.
Allowance was made in the statistical analysis for
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the fact that only one-third of the control popula-
tion had been examined.

Results

PREVALENCE OF WHEEZE
Table 1 gives the prevalence of wheeze by parental
atopy. Wheeze was twice as common in boys as in
girls (p<0 01). The presence of parental atopy was
associated with an increased prevalence of wheeze
in children, 9.8% when neither parent was atopic,
and 18.7% when either or both parents were atopic
(p<000l). The association with paternal atopy
was not significantly different from the association
with maternal atopy. Considering girls and boys
separately the presence of parental atopy was
associated with an increased prevalence of wheeze
in boys, 12% when neither parent was atopic,
27-5% when either or both parents were atopic
(p<0 05); this was not demonstrable for girls
(neither parent atopic 7 5%, either or both parents
atopic 8-1%).

PREVALENCE OF ATOPY
Table 2 gives the prevalence of atopy according to
parental atopy. Atopy was twice as common in

Table 1 Prevalence of wheeze by parental atopy

All children Neither parent Either or both parents Father only atopic Mother only atopic
atopic atopic

N Total % N Total % N Total % N Total % N Total %

NS

Boys 63 407 15 5 38 316 12 0 25 91 27-5 8 47 170- 14 39 35 9

NS NS

Girls 28 369 7-6 j 22 295 7-5 6 74 8-1 3 28 10 7 3 43 7-o
NS

IA IA
All 91 776 117 60 611 98- 31 165 187- 11 75 14-7 17 82 207

N=number affected; NS=not significant, Ap < 0-001, *=p < 001, *p <005.

Table 2 Prevalence of atopy by parental atopy

All children Neither parent atopic Either or both parents Father only atopic Mother onlv atopic
N Total % N Total % atopic N Total % N Total %

N Total %

NS NS
* II

Boys 78 407 19-2
1 59 316 18-7 19 91 20-9 14 47 29-8 4 39 10-3

NS

*1 I * I!
Girls 32 369 8-7 j 18 295 6 1 14 74 18-9 6 28 21 4 6 43 14 0

NS
I. I@*I

All 110 776 14-2 77 611 12-6 33 165 20-0 20 75 26-7 10 82 12-2

Abbreviations and symbols as in table I
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boys as in girls (p<0*05). The presence of parental
atopy was associated with an increased prevalence
of atopy in childen, 12*6% when neither parent
was atopic, 20% when either or both parents were
atopic (p<0 05). The association with paternal
atopy was not significantly different from the
association with maternal atopy. When considering
boys and girls separately the presence of parental
atopy was associated with an increased prevalence
of atopy in girls, 6-1% when neither parent was
atopic, 18.9% when either or both parents were
atopic, (p<001). This was not statistically signifi-
cant for boys, 18-7% when neither parent was
atopic, 20-9% when either or both parents were

atopic.

INFLUENCE OF FAMILY SIZE

Table 3 reports the prevalence of atopy and wheeze
for families with two, three, and four children.
The highest prevalence was observed in families
with four children but the difference did not reach
statistical significance. There was no significant
difference in prevalence according to whether the
children came from two child or three child
families.

Discussion

We considered the following questions. Does
parental atopy influence the prevalence of atopy
and wheeze in children, and if so in what manner?
What is the extent and the nature of the relation-
ship between atopy and wheeze? Is there a rela-
tionship between family size and the prevalence
of atopy and wheeze? These questions are exam-

ined in the context of existing hypotheses as to
genetic and environmental factors in the patho-
genesis of atopy and wheeze.
Our working definition of atopy was based upon

two or more type 1 allergic responses to a batch
of 20 allergens. It should be admitted that other
authors usually regard a single positive test as

evidence of atopy. However, Sibbald and Turner-

187

Warwick13 use the multiple sensitive individual
in describing a polar group of extrinsic asthmatics.
The correlation of type 1 responses with IgE-
mediated responses in certain individuals provides
the theoretical basis for the use of the prick test
as an epidemiological instrument in a survey of
atopy.'4
The overall prevalence of wheeze in boys of

15-5%, and in girls of 7-6% agrees with recent
estimates from other population studies if cate-
gories such as wheezy bronchitis are included.'5 16

The overall prevalence of atopy in boys was 19-7%
and in girls 8'1%. In a study of 7000 twin pairs
Edford Lubs2 predicted in figures for estimated
prevalence that 6% of allergic children have no
parent with allergy, 30% one parent only, and
both parents are allergic in 3% of individuals.
These figures are similar to those found in the
present study where in 70% of atopic children
neither parent was atopic, in 27-3% either mother
or father was atopic, and in 2-7% both parents
were atopic (additional table available from the
authors on request). There was a strong association
between atopy and wheeze in the children. The
observed prevalence of wheezy atopic subjects was
three times the expected level.
The influence of parental atopy led to a near

two-fold increase in wheeze or atopy in the chil-
dren of a parent with atopy. However, the presence
of parental atopy was associated with an increase
in the prevalence of wheeze in boys but not in
girls. The presence of parental atopy was also
associated with an increase in the prevalence of
atopy in girls but not in boys. When one or more
parent had atopy the prevalence of atopy plus
wheeze (a child with both conditions) was in-
creased only 1'7 times. This somewhat poor associ-
ation between atopic wheeze and parental atopy
has been demonstrated by other authors. Turner-
Warwick" compared the prevalence of a positive
family history (first degree relatives) for hayfever,
eczema, and asthma in skin test positive and skin
test negative asthmatics. In the skin test positive
subjects she found an excess prevalence of hay-

Table 3 Family size and prevalence of atopy and wheeze

Familv size Boys Girls

Atopv Wheeze Atopy Wheeze
Total - Total

N % N N % N

Two children 212 39 18 4 33 156 157 12 7-6 12 7-6
Three children 130 20 15-4 20 15-4 134 8 6-0 10 7-5
Four children 58 16 27-6 12 20-7 68 9 13-2 7 10-3

N=number affected; Total =total number
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fever and eczema but not of asthma. Nevertheless
Sibbald and Turner-Warwick'3 reported an excess
prevalence of asthma among these first degree
relatives.
We found that children with atopy and wheeze,

wheeze without atopy, and atopy without wheeze,
occur in roughly equal numbers. Wheeze may be
present in the child or adult in the absence of
atopy, and also in the absence of parental atopy.
As such, it may reflect the capacity of the airways
to be affected by environmental influences alone.
Likewise atopy may be present in the absence of
wheeze and of parental atopy. It expresses the
capacity of the body to respond to environmental
influences, sometimes independently but often in
association with wheeze. Presumably both genetic
and environmental factors are important.
The sex of the child affects the prevalence of

atopy and wheeze even in the absence of a parental
influence. These sex differences may be lost after
puberty.5 It is possible that the main contribution
to the 2: 1 sex difference for wheeze in children
derives from the finding that prepubertal girls did
not experience an excess of wheeze when their
parents were atopic. This would occur if hormonal
changes at puberty allow genetic influences to be
expressed.
Atopy was equally prevalent in mothers and

fathers. There was no significant difference in the
association of maternal rather than paternal atopy,
with prevalence of wheeze or atopy in their chil-
dren. However, there was a non-significant trend
for atopy to be less common in children (especially
boys) with atopic mothers. We considered that this
was caused by chance, but sex-linked genetic influ-
ence could not be ruled out, nor the unlikely
possibility that an atopic mother protects her
children from common allergens.

Several studies implicate family size as an associ-
ated feature of wheezy morbidity. Leigh and
Marley' found fewer first degree relatives of con-
trol than asthma individuals. This was because of
smaller family size in the former group. Dawson
et at6 found a higher incidence of asthma in
second children and that children with severe
asthma came from larger families. Holland7 found
family size was one of four factors determining
reduced peak flow rate in children. This was
possibly independent of a previous history of
pneumonia, bronchitis, and asthma. Colley8 on the
other hand, in a review article, notes the difficulty
of isolating factors such as family size from other
environmental factors. McNicholl and Williams,9
while finding no link with parental age or rank,
found a correlation with the membership of large
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families. One of us'0 likewise found no correlation
with parental age or rank in the family but asth-
matics showed an apparent increase in frequency
in larger families. Finally Sims et all' found the
differences between their control and bronchiolitis
groups were only that the number and age of
siblings was greater in the latter. In examining the
prevalence of atopy and wheeze by family size
we found that the apparent preponderance of
atopy and wheeze in larger families related directly
to the number of children in those families. Given
the overall prevalence rates of atopy and wheeze
the trend was a function of those rates but an
increase in families with four or more children
could not be excluded with confidence.
Most current hypotheses for the genetic basis of

atopy and wheeze invoke a multifactorial influ-
ence. These are summarised by several authors. -4

Evidence is drawn from population, family, and
twin studies. All emphasise environmental factors
as major determinants both of the prevalence of
atopy and wheeze, and of the expression of a
genetically determined trait. Our data fit this view.
The possibility of a separate genetic basis for

the inheritance of atopy and wheeze is reviewed
by Turner-Warwick. She draws evidence from
studies of intrinsic and extrinsic asthma. We docu-
ment a trend for the inheritance of atopy in chil-
dren which is expressed differently in boys and
girls. Thus the trend for wheeze in boys does not
follow the trend for atopy. This difference may,
however, be merely that of expression-determined
in some way by the sex of the child. If sex differ-
ences in the prevalence of atopy disappear at
puberty and do not prevail in adult life this
argument is supported.

This paper derives from material in a thesis sub-
mitted by JBD and approved by the University of
London for the degree of MD. The original work
was supported by a grant from the Asthma Re-
search Council. We wish to thank Mrs B Sibbald,
Research Fellow Cardiac Thoracic Unit, Brompton
Hospital, London, for her critical contribution.
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