Clinical and Experimental Allergyl999, Volume 29, pages 611-617

Does early exposure to cat or dog protect against later allergy
development?
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Summary

Background It is unknown which factors in modern western society that have caused the
current increase in prevalence of allergic diseases. Improved hygiene, smaller families,
altered exposure to allergens have been suggested.

Objectives To assess the relationship between exposure to pets in early life, family size,
allergic manifestations and allergic sensitization at 7-9 and 12—-13 years of age.

Methods The prevalence of allergic diseases and various background factors were
assessed in 1991 and 1996 by questionnaire studies. In 1991, the study comprised
representative samples of children from thétébmrg area on the Swedish west coast

(7 years old,n=1649) and the inland town Kiruna in northern Sweden (7—9 years old,
n=3832). In 1992, a validation interview and skin prick test (SPT) were performed in a
stratified sub-sample of 412 children. In 1996, this subgroup was followed up with identical
guestions about clinical symptoms as in 1991, detailed questions about early pet exposure
were added and SPT performed.

Results Children exposed to pets during the first year of life had a lower frequency of
allergic rhinitis at 7—9 years of age and of asthma at 12—13 years. Children exposed to cat
during the first year of life were less often SPT positive to cat at 12—13 years. The results
were similar when those children were excluded, whose parents had actively decided
against pet keeping during infancy because of allergy in the family. There was a negative
correlation between the number of siblings and development of asthma and allergic rhinitis.
Conclusion Pet exposure during the first year of life and increasing number of siblings
were both associated with a lower prevalence of allergic rhinitis and asthma in school
children.
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the eastern Europe, as compared with Sweden and the
former West Germany [3-5]. These geographical differ-
The prevalence of allergic diseases in childhood hagnces may be relevant for an understanding of the increasing
increased over the last decades and at least one third tfend over time in Sweden, since the lifestyle in countries
Swedish school children have reported recent symptoms dike Estonia and Poland in many ways resembles that
either asthma, allergic rhinitis or atopic eczema [1]. Theof Sweden some 30-40 years ago. Several studies have
cause(s) of this increase is unknown [2]. Recent studieseported a negative correlation between family size, over-
indicate, however, that lifestyle factors might be of impor- crowding and allergy [4,6—8]. Changes in allergen expo-
tance, since the prevalence of allergic diseases are lower sure, the pattern of infections and hygiene standard in
childhood may be contributing factors. During the analysis
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1991 Questionnaire survey (7-9 years) n = 2481

Asthma ever AR ever Eczema ever Healthy
n=185 n=172 n=480 n=1644

l ! ! l

1991/1992 Sub-sample (7-8 years) n=412

Asthma ever AR ever Eczema ever Healthy
n=54 n=66 n=2388 n=204

Missing n =10

Fig. 1. Flow sheet of the population studied
1996 Follow up of sub-sample (12-13 years) n=402 1391_19;/\!33 population st

found indications of a negative correlation relationshipduring the first year of life. More than five colds during the
between early pet exposure and allergy. The objective ofirst year of life was labelled ‘frequent colds’.

this study was to assess the relationship between exposure toA subsample was selected in 1992 from the main study
pets early in life, family size and allergic manifestations population for a more detailed interview and skin prick tests
later during childhood. In the present follow up study we (SPT). The children in the main study population were
have taken selection mechanisms behind pet keeping intstratified into four groups: asthma ever, AR ever, eczema
consideration when investigating the relationship betweemver and healthy controls. Each stratum was given a weight-
early pet exposure and allergy development. ing according to its relative size, i.e. 0.0746, 0.0694, 0.1935
and 0.6625, respectively. Equal numbers of cases (children
with a history of asthma ever, AR ever or eczema ever) and
controls were randomly selected (Fig. 1). In thét€&mrg

In 1991, a questionnaire study of allergic diseases waarea, 203 children were interviewed. Eleven of them refused
conducted in the Geborg area (Geborg and Mtndal)  SPT. In Kiruna, 209 children were interviewed and four
on the south-west coast of Sweden, and in Kiruna, a miningefused SPT.

town in the northern inland mountains, north of the Arctic The 412 children who underwent the validation interview
Circle. In Gdeborg, a sample of schools with 7 year oldsand SPT in 1992 were contacted once again in the winter
was chosen to represent all parts of the city, covering thd996 for a follow up study (Fig. 1). The children in the
variations in socio-economic differences and environmentaGateborg area were now 12 years old and in Kiruna 12—-13
pollution. There were 1115 complete answers from theyears old. Two-hundred and one parents in theéeBGorg
parents (response rate 83%). In addition, all 7 year olds imrea and 201 in Kiruna completed a questionnaire. The
Mélndal, a smaller town adjacent to "@borg, were questions about disease and symptoms were the same as in
included, yielding 534 complete answers (response rat&991. Exposure to animals during the first year of life were
93%). In Kiruna, all 7—9 year olds were included to get afurther analysed in 1996 by detailed questions about type
sufficient number for geographical comparisons. There werand duration of animal exposure or if anyone in the family
832 complete answers (response rate 91%). The questiohsd been horse back riding. A child was considered as ‘pet
about disease and symptoms included: ‘Has your child eveexposed’ only if the family had kept a cat or a dog inside
had asthma/wheezy bronchitis, allergic rhinitis/conjuncti-their house. Families who had decided not to have furred
vitis (AR), eczema or urticaria/allergic congestion? Havepets during the child’s first year of life were asked about the
there been any symptoms last year?’” The same questiomeasons for their decision. A statement that the presence of
about disease ever were also asked for the parents. Quedtergy in the family (among older siblings, parents or other
tions were asked about both pet exposure (cat/dog, natlatives)was the reason for not having pets was assumed to
specified) and the number of respiratory tract infectionsndicate a high risk for allergy development. The children

Materials and methods
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Table 1.Reported asthma, allergic rhinitis, pet-keeping during first year of life and frequent séldduring first year of life in relation to
the number of siblings

No. of siblings

0 1 2 =3
n 179 1146 770 359 P-value* OR**
Asthma
Cum. incidence 17 (9.6) 94 (8.2) 52 (6.8) 20 (5.6) 0.034 0.74 (0.60-0.83)
Prevalence 11 (6.2) 73 (6.4) 41 (5.3) 15 (4.2) 0.12 0.91 (0.49-1.46)
Allergic rhinitis
Cum. incidence 24 (13.4) 115 (10.1) 86 (11.2) 17 (4.8) 0.007 0.77 (0.64-0.91)
Prevalence 17 (9.5) 95 (8.3) 73 (9.5) 13 (3.6) 0.035 0.80 (0.66-0.96)
n 179 1143 768 359
Pet keeping
First year of life 39 (21.8) 246 (21.5) 189 (24.6) 100 (27.9) 0.012
n 157 1051 710 320
Freq. colds
First year of life 11 (7.0) 70 (6.7) 69 (9.7) 35 (10.9) 0.006

Percentage values within brackets. * Chi-square for trends. ** Multiple logistic regression with pet keeping during first year of life, parental
history of allergy and frequent colds during first year of life and siblings as independent variables. 95% CL within brackets. Questionnaire
data at 7-9 years of age.

were invited for an interview and SPT during early spring The statistical analyses were made using the statistical
and autumn, i.e. outside the main pollen season. In thpackages PC-SAS (SAS Institute, Cary NC, USA) and Epi-
Goteborg area, 200 children underwent interview and 188nfo (WHO, Geneva, Switzerland). In the questionnaire
SPT. In Kiruna the corresponding numbers were 196 andtudy 1991, the estimated prevalences were compared
183, respectively. using large sample normal approximation test. In the sub-

In 1992, a nurse and a research assistant carried out tlsample (1992 and 1996) the estimates of prevalences were
SPTs according to the standards from the subcommittee ozalculated as weighted proportions using the estimates in the
skin tests of the European Academy of Allergology andindividual strata and the weights from the original 1991
Clinical Immunology [9]. Forty-nine SPTs on the same sample. The statistical significance of differences between
seven persons yielded similar results between the twgroups was assessed with Chi-squared and multiple logistic
investigators, confirming the reproducibility. One of the regression models to adjust for differences in background
nurses who carried out the SPTs in 1992 also performe#ariables. Chi-squared for trends was used for the trend
all the tests in 1996 in the G&borg area and almost all in analysis. The study was approved by Ethics Committee of
Kiruna. A few SPTs in Kiruna were carried out by a trained Gothenburg University.
nurse at the local paediatric department.

Allergen extracts from the same manufacturer were usegzesults
in 1992 and 1996, i.e. birch, timothy grass, dog, cat, horse
and Dermatophagoides pteronyssin§Soluprick SQ 10
HEP, ALK, Horsholm, Denmark). In 199®ermatopha-
goides farinaevas added to the panel. Soluprick in dilution The cumulative incidence and the prevalence of AR, as well
1:20 represented the airborne mould sp@&@tgdosporium as the cumulative incidence of asthma decreased signifi-
herbarum Histamine 10 mg/mL Soluprick was employed as cantly with increasing number of siblings (Table 1). There
positive control. A positive SPT corresponds to a weal withwas a similar, non-significant trend for the prevalence of
a diameter exceeding the negative control (NaCl 9 mg/mLasthma. The trends were independent of whether the sib-
by at least 3mm. lings were older than the index child or not. A multiple

Main questionnaire study in 1991, age 7-9 years
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Pet-keeping first year

Table 2. The relation between pet-
keeping during first year of life, allergy
symptoms and skin prick tests at 7—8

No Yes Diff.
% (sg) % (sg) P-value @and 12-13 years of age. Weighted
proportions from stratified subsample.
Cum. Incidence, 7—8 years
Asthma 7.9 (0.43) 7.5 (0.0) 0.31
Rhinitis 9.7 (0.74) 9.2 (1.08) 0.74
Eczema 27.3 (0.94) 24.9 (1.39) 0.15
Cum. Incidence, 12—13 years
Asthma 13.3 (1.44) 8.6 (1.68) 0.03
Rhinitis 23.9 (2.24) 17.0 (3.08) 0.068
Eczema 39.0 (2.26) 34.8 (4.82) 0.43
Prevalence, 7-8 years
Asthma 6.4 (0.64) 5.2 (1.08) 0.35
Rhinitis 9.5 (0.89) 5.9 (1.22) 0.016
Eczema 21.8 (1.12) 20.7 (1.67) 0.60
SPT total 20.7 (2.14) 20.0 (3.76) 0.87
SPT pollens 12.8 (1.69) 12.1 (2.99) 0.83
SPT dog 8.6 (1.40) 5.6 (1.83) 0.18
SPT cat 11.1 (1.67) 8.0 (2.30) 0.27
Prevalence, 12—-13 years
Asthma 10.0 (1.36) 3.3(1.21) <0.001
Rhinitis 18.1 (1.96) 15.2 (3.12) 0.42
Eczema 23.3 (2.11) 23.1 (4.41) 0.96
SPT total 32.5 (2.75) 29.9 (4.57) 0.60
SPT pollens 23.4 (2.44) 19.4 (4.09) 0.39
SPT dog 10.1 (1.62) 10.6 (3.22) 0.88
SPT cat 14.4 (1.93) 11.9 (3.06) 0.49
Dog-keeping first year

No Yes
SPT dog, 7-8 years 8.3 (1.32) 6.4 (2.51) 0.50
SPT dog, 12-13 years 9.5 (1.52) 12.9 (4.06) 0.43

Cat-keeping first year

No Yes
SPT cat, 7-8 years 10.6 (1.47) 5.5 (2.41) 0.067
SPT cat, 12-13 years 14.3 (1.75) 6.0 (2.96) 0.016

logistic regression model with symptoms as dependenexposure and frequent colds during first year of life (OR
variables was used. The independent variables were fré.95, 95% CL 0.66-1.36). In Kiruna, pet-exposed children
guent colds during the first year of life, pet exposure duringwith a parental history of allergy had a lower frequency of
the first year of life, number of siblings and parental historyallergic rhinitis (OR 0.55, 95% CL 0.29-0.90), multiple

of allergy, confirmed the results from the bivariate analyseslogistic regression with pet exposure during first year of life,
Twenty-three per cent of the children were exposed to petsolds during first year of life and number of siblings as

(cat or dog) during their first year of life, 329 & 264) in

independent variables), whereas no difference was seen in

Kiruna and 20% it = 321) in the Gteborg area. Frequent children without a parental history. In"@dorg, pet expo-
colds during the first year of life was reported in 8.3% of thesure during the first year of life did not affect the cumulative

children. Both pet keeping and frequent colds during thencidence or the prevalence of asthma, allergic rhinitis or
first year of life increased with the number of siblings eczema at 7-9 years of age. There was a significant
(Table 1). There was no association between early pefifference in reported allergy between the two areas. At
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Table 3. The relation between pet-
keeping during first year of life, allergy

>t ye Pet-keeping first year
symptoms and skin prick tests at 7—8

and 12-13 years of age after excluding No Yes Diff.
children who had retrained from pets % (s8) % (s8) P-value
because of allergy in the family.
Weighted proportions from stratified sub Agthma cum. Incidence, 12—13 years 11.2 (1.49) 8.6 (1.68) 0.25
sample Asthma prevalence, 12—13 years 8.5 (1.53) 3.3 (1.21) 0.008
Rhinitis prevalence, 7—-8 years 8.8 (1.22) 5.9 (1.29) 0.08
Cat keeping first year and pos SPT
to cat at 12—-13 years 11.1 (1.85) 6.0 (2.96) 0.14

7-9 years of age, children in Kiruna with allergic rhinitis ~ The lower prevalence of asthma at 12—13 years of age in

reported allergy to animals more often than children fromchildren exposed to pets in their home during their first year

Goteborg (OR 2.8, 95% CL 1.79-4.45), whereas there wasf life, was not explained by differences in parental history

no difference in reported allergy to pollens (OR 0.94, 95%of allergy, the number of siblings, frequent infections during

CL 0.57-1.52). first year of life or by gender of the child (OR 0,34 95% CL
0,07-0,77 multiple logistic regression).

Sub-sample study in 1991/1992 and 1996, age 7—8 and 12—
13 years Discussion

All analyses were performed using detailed informationThe main findings in the present study were a lower
about pet exposure obtained in 1996. prevalence of allergy in the respiratory tract in school
Keeping of pets (cat or dog) inside the house during thechildren who were exposed to pets during the first year of
first year of life of the child was reported in 23.8% (97) of life and a lower prevalence of these diseases in children with
the children, and in this group the frequency of a parentalncreasing number of siblings. The results of the question-
history of allergy was 56%. The group of children who did naire survey were supported by the lower prevalence of a
not have a pet consisted of 305 children and the correspongbositive SPT to cat in children exposed to cat during the first
ing figure for parental history was 55%. When excluding theyear of life.
children in the unexposed group whose parents had decided Several previous studies have shown a negative correla-
against pet keeping because of allergy in the family, thaion between the number of siblings and allergy [6,8,10], but
number decreased from 305 to 214, and the frequency dhe impact of early pet exposure on allergy development is
parental history decreased from 55% to 47%. less clear. Several studies have shown that sensitization to
Pet exposure during first year of life was associated with durred pets is common in children with asthma [11-15] but
lower prevalence of allergic rhinitis at 7—8 years of age, athese studies did not address the question whether pet
lower cumulative incidence of asthma and a lower prevaexposure is a risk factor for asthma development. Even in
lence of asthma at 12—13 years of age. The difference istudies directly focusing on risk factors for allergy devel-
asthma prevalence at 12—13 years of age was mainly due tipment, only limited conclusions can be drawn regarding
a high incidence in the unexposed group during the followearly pet exposure as a risk factor for sensitization or allergy
up period. A lower prevalence of cat sensitization (positivedevelopment since an increased risk was seen only in
SPT to cat) at 12-13 years of age was seen in childrethe subgroups of children who were already sensitized
exposed to cat in their home during their first year of life. [16,17].
Eczema as well as sensitization, i.e. to at least one of the As in many other studies, especially among younger
antigens tested (SPT total), were not associated by pethildren [18—22], our questionnaire study from 1991 did
exposure during the first year of life (Table 2). not show any major association between pet exposure
To evaluate the influence of selection mechanisms behinduring early childhood and allergy at 7-9 years of age.
early pet keeping as an explanation for the observed associblowever, there were some observations of interest. Chil-
tions, the data was further analysed after excluding the&lren with many siblings were less often allergic, even if they
children whose parents had decided against pet keepingere more often exposed to pets during their first year of
during early childhood because of allergy in the family life. In Kiruna, children with a parental history of allergy
(Table 3). The analysis was based on 91 children less, andad as a lower cumulative incidence of allergic rhinitis.
showed similar results but remained statistically significanfThere are other studies indicating a negative association
only for the prevalence of asthma at 12—13 years of age. between early pet keeping and later allergy [4,23,24], but as
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in our study from 1991, the results are often difficult to exposure induces tolerance to ‘animal-associated diseases’
interpret because of possible selection mechanisms behirahd early pollen exposure to ‘pollen-associated diseases’.
pet keeping. Therefore, the follow up study in 1996 focused In conclusion, our study indicates that pet exposure
on the children’s first year of life. With the improved during the first year of life is associated with less allergic
guestions about exposure, we were able to identify thosehinitis and asthma in school age. Decreasing number of
who had kept their pet inside the house, i.e. those with a higlkhildren in the families and a changing pattern of animal
or direct exposure. With specific questions about selectiomxposure may have contributed to the current increase of
mechanisms, we were also able to identify those who hadllergic diseases in the western society, alternatively they
decided against pet keeping because of allergy in the familyare all consequences of other changes in life style.
When these children were excluded from the analysis, the
number of children in the unexposed group decreased wit
about 30%, resulting in a higher proportion of parental
history in the pet-exposed group than in the unexposedhe authors want to express their gratitude to the nurses at
group, which would tend to weaken our results. the paediatric clinic, Kiruna hospital. The study was sup-

In the main questionnaire study of children at 7—9 yeargported by grants from the Vardal Foundation and the
of age, a lower cumulative incidence of allergic rhinitis was Swedish Association against Asthma and Allergy.
seen only in a subgroup of children, whereas there was a
significant difference in the prevalence of allergic rhinitis in
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