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Background and objective: Living in a farm environment has been reported to be associated with
lower prevalence of asthma, based on the results of cross-sectional studies. The objective of this
longitudinal study was to determine whether living in a farm environment is associated with lower
incidence of asthma among children.

Methods: A total of 13 524 asthma-free children aged 0-11 years were drawn from the Cycle 1
(1994/1995) of the Canadian National Longitudinal Survey of Children and Youth (NLSCY). Subjects
were categorized as dwelling in rural farming, rural non-farming and non-rural environments. Inci-
dence of physician-diagnosed asthma was determined at Cycle 2 (1996/1997). Bootstrap logistic
regression method was used to adjust for design effect in the NLSCY.

Results: The 2-year cumulative incidence of asthma was 2.3%, 5.3% and 5.7% among children
living in farming, rural non-farming and non-rural environments, respectively. From the multivariate
analysis with adjustment for important confounders, children from a farming environment had a
reduced risk of asthma compared with children from rural non-farming environment with odds
ratios (OR) of 0.22 (95% CI: 0.07-0.74) and 0.39 (95% CI: 0.24-0.65) for children with and without
parental history of asthma, respectively. Children living in a non-rural environment with parental
history of asthma had an increased risk of asthma incidence when compared with children living in
rural non-farming environment (OR = 2.51, 95% CI: 1.56-4.05).

Conclusion: This longitudinal study expands on observational study results which suggest a
reduced risk of developing asthma associated with living in a farming environment.
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INTRODUCTION

Asthma is a common chronic condition among chil-
dren and adults. Several cross-sectional studies have
suggested that residing within a farm environment
reduces the risk of allergic diseases among children'*
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and adults® while other cross-sectional studies have
shown that early childhood exposure to a farm envi-
ronment may reduce the risk of asthma and allergic
sensitization during adulthood.®” Children living in
farm environments had a lower risk of hay fever, aller-
gic sensitization and/or asthma in studies conducted
in Switzerland,' Austria,? Germany,® New Zealand.* In
a cross-sectional study of a rural town in Canada, ado-
lescents residing on a farm had a lower prevalence of
asthma and atopy than non-farm adolescents.? The
‘hygiene hypothesis’ has been proposed as a possible
explanation for the lower proportions of asthma and
allergy among rural and farming populations and for
higher proportions among urban populations.®*°
Despite knowledge of the associations observed in
these studies, it was not possible to ascertain whether
exposures preceded the development of asthma due
to the cross-sectional nature of these studies. Accord-
ingly, this prospective study has been conducted to
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investigate the protective effect of living in farming
environment on the incidence of asthma among chil-
dren after adjusting for several independent con-
founding factors. The study sample was drawn from
the National Longitudinal Survey of Children and
Youth (NLSCY) conducted in Canada.'! To the best of
our knowledge, no prospective longitudinal study has
yet been conducted to examine the relationship
between developing childhood asthma and living in
farm environments.

METHODS
Cohort and study design

The initial NLSCY was conducted by Statistics Canada
in 1994/95 among 22 831 children of ages 0-11 years
from the 10 provinces in Canada. The details of the
NLSCY have been published elsewhere in the micro-
data user’s guide." Trained interviewers administered
the survey in person to the household member or
person most knowledgeable (PMK) about the child
(mother: 91.3%; father: 8.2%; non-parent: 0.5%). To
reduce the survey burden to the PMK, a maximum of
two children were randomly drawn from each house-
hold reducing the sample size to 16 903 children for
the longitudinal follow up. Of these children, 15 648
were followed up in Cycle 2 (1996/1997) with a
response rate of 91.5%. For the present analysis, all
children who had a history of asthma and/or wheeze
at Cycle 1 and whose parents failed to complete the
question about physician-diagnosed asthma in Cycle
1 and/or Cycle 2 were excluded. These exclusions left
13 524 children from 9441 households for the analy-
sis. At each cycle, the questionnaires sought informa-
tion about children, parents and household
characteristics. Statistics Canada gave consent for this
study to be performed using confidential micro data
from the NLSCY survey, and the study was approved
by the Health Research Ethics Board at the University
of Alberta, Edmonton, Canada.

Outcome and independent variables

In the NLSCY, the possible responses included
asthma and other chronic conditions. In the present
study, the PMK was asked the question ‘Does this
child have asthma that has been diagnosed by a
Health Professional?” An affirmative response to this
question at Cycle 2 was used to determine incidence of
asthma. This question was followed by the question
on wheeze and asthma attacks in the last 12 months.

The main independent variable was the neighbour-
hood environment of each household as reported at
Cycle 1. The classifications were provided by trained
interviewers from Statistics Canada conducting the
NLSCY using the following close-ended question:
‘Based on street level frontage, how would you char-
acterize land use on this block/road?’ Except for the
responses ‘primarily rural, farming’ and ‘primarily
rural, residential, all other responses were grouped
into a new category ‘non-rural’ which resulted in
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three categories of the study variable, namely, ‘prima-
rily rural, farming’, ‘primarily rural, non-farming’ and
‘non-rural’. These three categories will be referred to
as farming, rural non-farming and non-rural environ-
ments in this manuscript. Of the 9441 households
which were considered in this analysis, 10.5% were
from rural farming environment, 8.1% were from
rural non-farming environment, and the remaining
(81.4%) were from non-rural environment.

Several other baseline factors were selected based
upon review of an extensive list of epidemiologic
studies on known risk factors for asthma and
wheeze.''® The factors considered in the study
included age, gender, child’s allergy, number of
physician or paediatrician visits made in the past
12 months, heath status, maternal age at birth,
presence of older siblings, family history of asthma,
immigrant parent, parental smoking, home needing
repairs, socioeconomic status (SES) and geographic
region. A dwelling unit was termed as needing repairs
if there were major or minor repairs required at the
time of the survey. A crowding index was derived from
the number of persons per bedroom in the house-
hold. An index of SES was derived by Statistics
Canada' for each child based on parents’ occupation,
educational level and economic position. Informa-
tion about country of birth and ethnicity of the
children were collected in the survey but were not
released to the researchers due to confidentiality con-
cerns. A variable indicating whether mother was a
migrant to Canada or not was used as a surrogate for
ethnicity.

Statistical analysis

To account for the complex sampling design of the
NLSCY, all statistical analyses were performed with
SUDAAN callable procedures in SAS software.'®'® All
survey responses used in the analysis were weighted
using longitudinal weights provided by Statistics
Canada at Cycle 2. Statistics Canada also provided
1000 bootstrap weights for each child to account for
the complex study design which included selection of
more than one child from the same household.?
These bootstrap weights were used in all the statisti-
cal analyses including univariate and multivariate
analyses. As all the children in the cohort had a 2-year
follow up and the main objective was to determine
the baseline predictors of asthma incidence after a
2-year follow up, logistic regression was used for the
analysis instead of proportional hazards regression
which is usually used for the analysis of cohort
studies. The results from two analyses were very
similar.

Initially, to determine the differences in the distri-
bution of baseline risk factors between living environ-
ments as sources of potential confounders, bivariate
tests of association were performed using chi-
squared statistics for categorical variable, and analy-
sis of variance (anova) for continuous variables. In the
main analysis, the dependent variable was the
outcome of asthma (presence or absence) and logistic
regression was used to assess the association between
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the outcome and independent variables.?! The vari-
ables that were significant in the univariate analysis
were considered for the multivariate analysis. Interac-
tion terms were examined between factors in the mul-
tivariate model and significant interactions were
included in the multivariate model.

RESULTS

The sample cohort of 13 524 children comprised 1461
(7.39%) children from a farming environment, 1109
(5.67%) children from a rural non-farming environ-
ment and 10 954 (86.94%) children from a non-rural
environment.

Table 1 shows the distribution of baseline charac-
teristics of the cohort according to the three living
environments. The distribution of age and gender,
prevalence of childhood allergy and parental
smoking, and proportion of mothers with age less
than 20 years at child’s birth were similar among the
three living environments. Children from a non-rural
environment had significantly more visits to family
physicians and paediatricians within the previous
12 months than their counterparts from a rural envi-
ronment. The Ontario region had the highest propor-
tion of children living in rural non-farming and
non-rural environments whereas the Prairie region
had the highest proportion of children living in a
farming environment. The proportion of children
from single parent families was almost twofold higher
in the non-rural environment than in the other two
environments. The children from non-rural environ-
ment had the highest mean SES index.

The overall 2-year cumulative incidence of asthma
in Canadian children aged 0-11years was 5.6%.
Among the children with asthma at Cycle 2, 70.8%
reported an episode of wheeze in the previous
12 months whereas only 8.9% of the children without
asthma reported an episode of wheeze in the previous
12 months. The incidence of asthma was significantly
lower in children living in a farming environment
(2.3%) than those children living in rural non-farming
(5.3%) and non-rural (5.7%) environments (Table 2).
The difference in asthma incidence between rural
non-farming and non-rural environments was not
statistically significant. The incidence of asthma
decreased with increase in age and was higher in men
than in women.

The incidence rate was lower for children with a
parental history of asthma than those without a
parental history in farming and rural non-farming
environments (Fig. 1). This pattern was reversed for
children living in the non-rural environment with
higher asthma incidence for children who had a
family history of asthma than those who did not
(Fig. 1). In the univariate analysis, children from a
farming environment had a significantly reduced risk
of asthma incidence compared with the children from
rural non-farming environment (Table 2). The unad-
justed odds ratios (OR) for the association between
living environment and asthma incidence were 0.41
(95% CI: 0.24-0.70) and 1.08 (95% CI: 0.74-1.57) for
children from farming and non-rural environments,
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respectively. The protective effect of living in a farm
environment on the incidence of asthma that was
observed in univariate analysis was reinforced in the
multivariate analysis, even after controlling for poten-
tial confounders (Table 2).

In subsequent analysis, the interaction between the
living environment and each of the significant factors
in the multivariate model were examined and only the
interaction term between the living environment and
parental asthma was statistically significant (P =0.04).
The interaction between living environment and geo-
graphical regions was statistically significant. Table 3
presents the results of the final multivariate logistic
regression analysis which included significant factors
and the interaction term between parental history of
asthma and living environment. The protective effect
of living in a farming environment for asthma inci-
dence was seen in both children with and without a
parental history of asthma (Table 3). The association
between the farming environment and asthma inci-
dence was lower when the children had a parental
history of asthma (OR = 0.22; 95% CI: 0.07-0.74) than
when they did not (OR = 0.39; 95% CI: 0.24-0.65). This
pattern was reversed for children living in the non-
rural environment. There was an increased risk of
asthma incidence for children living in a non-rural
environment in comparison to children living in rural
non-farming environment with ORs of 2.51 (95% CI:
1.56-4.05) for children with a family history of asthma
and 0.96 (95% CI: 0.65-1.43) for children without a
family history of asthma (Table 3). In addition to the
living environment, male gender, child’s allergy, one
or more visits to family physician, home needing
repairs, residing in Atlantic region, higher SES and
crowding index were significantly associated with
incidence of asthma (Table 3).

The multivariate analysis was repeated with vari-
ables considered in Table 2 in age groups 0-1 years,
2-5 years and 6-11 years, respectively. The protective
effect of living in farming environment for asthma
incidence (in comparison to living in rural non-
farming environment) observed for the whole sample
was seen again in the stratified analysis with signifi-
cant ORs in the age groups 0-1 years (OR = 0.34, 95%
CI: 0.13-0.91), 2-5years (OR=0.20, 95% CI: 0.09-
0.46); however, not for the ages of 6-11 years
(OR=0.73, 95% CI: 0.33-1.63).

DISCUSSION

In this Canada-wide population-based study, the
2-year cumulative incidence of asthma was lower in
children living in a farming environment than those
living in rural non-farming and non-rural environ-
ments. The protective effect of living in a farming
environment for asthma incidence was observed in
both children with and without a parental history of
asthma. On the other hand, living in a non-rural area
was a risk factor for asthma, but only in those children
with a parental history of asthma.

In astudy conducted in Northern Sweden during the
same period as in this study, the 2-year cumulative
incidence of asthma was 1.7% among children of ages
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Table 1 Distribution of baseline characteristics of the cohort study by living environment'

Characteristics Total Non-rural Rural non-farming Rural farming P-value*

Participants, N 13 524 (100.0%) 10 954 (86.94%) 1109 (5.67%) 1461 (7.39%)

Age, year groups (%)
0-1 17.35 17.72 12.76 16.48 <0.008
2-5 34.38 34.39 34.80 33.86
6-11 48.28 47.89 52.43 49.66

Gender (%)
Male 50.01 49.84 51.26 51.10 0.69
Female 49.99 50.16 48.74 48.90

Child allergy (%)
Yes 11.31 11.24 11.44 12.03 0.57
No 88.68 88.75 88.56 87.94

Child’s health status (%)
Rated low 9.08 9.07 8.91 9.39 0.96
Rated high 90.92 90.93 91.09 90.61

No. of paediatrician visits (%)
None 74.20 72.38 86.63 86.14 <0.01
One or more 25.80 27.62 13.37 13.86

No. of physician visits (%)
None 30.47 30.54 30.06 29.84 0.22
One 37.91 37.26 44.41 40.57
Two or more 31.63 32.20 25.53 29.69

Mother’s age at child’s birth (%)
Less than 20 years 3.21 3.23 3.62 2.68 0.55
Greater than 20 years 96.79 96.77 96.38 97.32

Older sibling (%)
1 or more 44.72 45.92 38.89 34.95 <0.001
None 55.26 54.06 61.11 65.4

Parental history of asthma (%)
Yes 7.50 7.59 8.54 5.81 0.02
No 92.50 92.41 91.46 94.19

Single parent (%) <0.001
Yes 15.22 16.36 8.52 6.3 <0.001
No 84.78 83.64 91.48 93.10

Immigrant mother (%)
Yes 17.52 19.18 6.94 6.04 <0.001
No 81.20 79.45 92.35 93.25

Either parent smokes (%)
Yes 34.40 34.16 36.11 35.95 0.001
No 56.75 56.44 58.44 59.13

Home needing repairs (%)
Yes 23.60 22.13 29.30 36.69 <0.001
No 76.40 77.87 70.70 63.31

Geographic region (%)
Atlantic 7.66 6.99 19.87 6.21 <0.001
Quebec 23.50 2491 13.03 14.94
Ontario 37.63 37.83 39.33 33.91
British Columbia 12.60 12.85 14.27 8.24
Prairies 18.61 17.42 13.52 36.69

BMI (kg/m?), mean (SD) 18.22 (0.07) 18.22 (0.08) 18.32 (0.18) 18.26 (0.16) 0.34

Socioeconomic index, —-0.07 (0.01) —0.04 (0.01) —0.18 (0.03) —0.25 (0.03) <0.001
mean (SD)

Crowding index 1.39 (0.01) 1.38 (0.02) 1.38 (0.02) 1.43 (0.03) 0.011

(no./room), mean (SD)

*P-values were obtained using 1000 bootstrap longitudinal weights at Cycle 2.
"Only children with complete information were included in the analysis.
*All data are weighted by normalized longitudinal weights at Cycle 2.
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Table 2 Two-year cumulative asthma incidence, and odds ratios for baseline risk factors from univariate an multivariate
analyses

Univariate analysis' Multivariate analysis*
Incidence Odds ratios Odds ratios

Baseline factors (%)* (95% CI)* P-value (95% CI)* P-value

Age (years)
0-1 6.9 1.47 (1.10-1.97) 0.016 1.33 (0.89-2.00) 0.14
2-5 5.3 1.11 (0.83-1.47) 0.61 1.04 (0.81-1.33) 0.72
6-11 4.9 1.00 1.00

Gender
Male 6.5 1.49 (1.18-1.88) 0.001 1.54 (1.12-2.10) 0.012
Female 4.4 1.00 1.00

Child allergies
Yes 11.3 2.62 (1.91-3.60) <0.001 2.35 (1.67-3.32) <0.001
No 4.7 1.00 1.00

Child’s health status
Rated low 7.6 1.52 (1.06-2.18) 0.02 1.23 (0.87-1.74) 0.21
Rated high 5.2 1.00 1.00

No. of paediatrician visits
One or more 5.87 1.12 (0.84-1.49) 0.429 1.15 (0.98-1.34) 0.07
None 5.26 1.00 1.00

No. of physician visits
Two or more 7.94 2.18 (1.16-2.95) <0.001 1.84 (1.24-2.73) 0.007
One 4.63 1.23 (0.90-1.68) 0.201 1.24 (0.92-1.69) 0.139
None 3.80 1.00 1.00

Mother’s age at child’s birth
Less than 20 years 8.6 1.72 (1.04-2.85) 0.04 1.46 (0.60-3.54) 0.36
Greater than 20 years 5.3 1.00 1.00

Older sibling
1 or more 4.7 0.71 (0.56-0.91) 0.007 1.18 (0.87-1.61) 0.25
None 6.4 1.00 1.00

Parental history of asthma
Yes 11.4 2.52 (1.72-3.71) <0.001 2.45 (1.65-3.62) <0.001
No 4.8 1.00 1.00

Immigrant mother
Yes 4.9 0.87 (0.77-0.98) 0.04 1.08 (0.63-1.87) 0.75
No 5.5 1.00 1.00

Either parent smoked
Yes 6.3 1.21 (0.95-1.55) 0.12 1.13 (0.76-1.69) 0.50
No 5.2 1.00 1.00

Home needing repairs
Yes 6.6 1.32 (1.00-1.74) 0.05 1.41 (1.00-1.96) 0.05
No 5.1 1.00 1.00

Geographic region
Atlantic 7.8 1.59 (1.19-2.12) 0.002 1.63 (1.09-2.44) 0.022
Quebec 4.9 0.95 (0.65-1.39) 0.79 0.96 (0.61-1.52) 0.85
Ontario 6.0 1.17 (0.85-1.60) 0.34 1.14 (0.79-1.64) 0.44
British Columbia 3.6 0.71 (0.46-1.10) 0.12 0.67 (0.44-1.00) 0.04
Prairies 5.2 1.00 1.00

Neighbourhood environment
Non-rural 5.7 1.08 (0.74-1.57) 0.68 1.19 (0.83-1.70) 0.30
Farming 2.3 0.41(0.24-0.70) 0.001 0.47 (0.35-0.64) 0.001
Rural non-farming 5.3 1.0 1.00

BMI (kg/m?) 't — 1.00 (0.98-1.02) 0.80 1.00 (0.99-1.02) 0.94

Socioeconomic status' — 0.85 (0.73-0.98) 0.02 0.85 (0.71-1.01) 0.08

Crowding index* — 0.69 (0.52-0.93) 0.013 0.76 (0.53-1.07) 0.09

'In the univariate analyisis, each variable was included one at a time in the model.

In the multivariate analysis, all the variables listed in the table were included in model.

SRates were weighted by normalized longitudinal weights at Cycle 2.

95% confidence interval and P-value were estimated using 1000 bootstrap longitudinal weight at Cycle 2.
f"Cumulative incidence is not given for continuous variables.
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Figure 1 Cumulative incidence of
asthma by living environment and
parental history of asthma in Cana-
dian children of ages 0-11 years. The

Asthma incidence (%)

P-values were obtained from chi-
squared tests using the bootstrap
weights. (H) Presence of parental

history of asthma, (&) absence of

parental history of asthma.

P=0.002

Non-rural

Table 3 Final model including significant factors and an

interaction term'

Risk factors Odds ratios (95% CI)* P-value?
Gender
Male 1.48 (1.15-1.91) 0.002
Female 1.00
Child’s allergy
Yes 2.41 (1.73-3.35) <0.001
No 1.00
No. of physician visits
Two or more 2.11 (1.55-2.88) <0.001
One 1.31 (0.93-1.84) 0.12
None 1.00
Home needing repairs
Yes 1.36 (1.02-1.82) 0.03
No 1.00
Geographic region
Atlantic 1.52 (1.13-2.04) 0.005
Quebec 1.05 (0.74-1.49) 0.80
Ontario 1.18 (0.85-1.63) 0.32
British Columbia 0.64 (0.42-1.03) 0.07
Prairies 1.00
Environment and parental history of asthma®
Presence of parental asthma
Non-rural 2.51 (1.56-4.05) <0.001
Rural farming 0.22 (0.07-0.74) 0.02
Rural non-farming 0.81 (0.21-3.16) 0.82
No parental asthma
Non-rural 0.96 (0.65-1.43) 0.85
Rural farming 0.39 (0.24-0.65) 0.001
Rural non-farming 1.00
Socioeconomic index 0.83 (0.72-0.96) 0.01
Crowding index 0.65 (0.48-0.89) 0.007

fComplete observations were available for 11 751

children.

*95% CI and P-value were estimated using 1000 longitu-
dinal bootstrap weights at Cycle.
SRural non-farming and no parental asthma was the
reference category for all odds ratios.
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M Presence of parental history of asthma

Absence of parental history of asthma

P=0.58

_
2

Rural non-farming Farming

7 and 8 years,” which was lower than that observed for
the Canadian children in same age group (5.3%).
Asthma prevalence has been reported to be higher in
Western countries than in developing countries.” In
several studies, this differential risk of asthma has been
noted between the urban and the rural living environ-
ment, with a higher risk often reported for urban
living.*** These observed differences among living
environments and geographic regions suggests that
exposure to environmental factors are critical to the
development of asthma. In the present study, use of
the rural non-farming environment as the reference
has ruled out the possibility that the decreased risk of
asthma incidence in the farming environment might
have been due to the increased risk of asthma
observed in urban environments.*

The lower prevalence of asthma and/or other aller-
gic diseases among farm dwellers has been reported
in other cross-sectional studies conducted in Canada,
Europe and New Zealand for children,™ adolescents®
as well as adults-®” Children whose parents had
farming as their occupation had a reduced risk of
sneezing attacks during pollen season and atopic sen-
sitization in a cross-sectional study conducted in
Switzerland.! Children living in a farm environment
had a reduced risk of hay fever and asthma, and chil-
dren who had regular contact with farm animals had
a reduced risk of atopic sensitization in a cross-
sectional study conducted in Austria.? In a cross-
sectional survey conducted in Germany, the reduced
risk for hay fever, asthma and wheeze was stronger for
children whose parents were full-time farmers com-
pared with children whose parents were part-time
farmers.® In a cross-sectional study of children aged
7-10 years conducted in New Zealand, current farm
residence was associated with an increased risk of
allergic symptoms whereas early life animal expo-
sures were associated with a reduced risk of hay fever,
skin-test positivity and asthma.* In the present study;,
children of ages 0-1 years and 2-5 years had a stron-
ger protective effect of living in a farm environment
for asthma incidence than children in the older age
group of 6-11 years. These differences in the strength
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of protective effects between the age groups may be
related to exposure to the farm environment includ-
ing animals earlier in their life for the younger age-
group children in comparison to the farm exposure
later in life for the older age-group children.

The ‘Hygiene Hypothesis’ has often been cited as a
possible explanation for the decreased risk of allergic
diseases in farming and rural populations.®'**
According to this hypothesis, lack of early childhood
exposure to infectious agents and oro-faecal patho-
gens results in insufficient production of T helper type
1 cells, which in turn, increases the production of T
helper type 2 cells and results in increased risk of
allergic diseases in children and adults.?® In the
present study, dwelling in a farming environment was
associated with a lower incidence of asthma but not
allergy. The lack of an objective measure to determine
allergy in the present study might be a possible reason
for the absence of association between farming envi-
ronment and allergy. Skin-prick tests were used to
determine allergy in the majority of studies reporting
reduced risk of allergy among children with farm
exposure.'?*

In the present study, a significant interaction was
observed between parental history of asthma and the
living environments. The reasons for the observed dif-
ference between rural and non-rural environments in
the effect of parental asthma on the incidence of
asthma in children are not known and are open to
speculation. One possible reason for these observed
results might be a higher prevalence of occupational
asthma among parents residing in the rural environ-
ment; their children are not at a higher risk genetically
of developing asthma. This possibility seems unlikely
as a review article concluded that the prevalence of
occupational asthma was not higher among farmers
in comparison to the general population.* Another
possible explanation for these findings is that asthma
among children living in a farm environment might
be Thl mediated rather than Th2 mediated, resulting
in nonallergic asthma which might be not associated
with parental asthma.*

The present study is not without limitations. First,
the cumulative incidence of asthma was based on a
parental report of physician-diagnosed asthma in the
interviewer-administered questionnaire. A high pro-
portion of children with asthma also reported an
episode of wheezing in the previous 12 months indi-
cating the parental report of physician diagnosed
asthma has acceptable validity. In addition, the
parental report has been a commonly used method to
determine asthma outcomes among children in other
epidemiological studies. Second, interviewers had to
make a subjective judgement to determine if the
street level land usage in front of the living was
farming or rural non-farming environment in rural
areas. Finally, the families could have moved between
the rural and urban areas within the 2 years of follow
up. The information on the dwelling environment was
not collected at the end of the follow-up in Cycle 2.
However, based on the information on children’s
dwelling centres (urban metropolitan, non-urban
metropolitan, rural) which was collected at both
cycles 1 and 2, over 99% of the children remained in
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the same dwelling centres during follow up. Notwith-
standing these concerns, this study indicated that
children living in a farming environment had a lower
risk of developing asthma than children living in a
rural non-farming environment. The study extends
the results that have been previously reported for
asthma prevalence in cross-sectional studies to
asthma incidence in a longitudinal study.
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