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ABSTRACT: The aim of this study was to assess the prevalence of asthma (self-
reported) and relate this to lung function and factors associated with asthma in young
farmers.

Two hundred and ten female and 1,691 male farming students together with 407
males controls were studied. Each subject underwent a medical interview; forced
expiratory volume in one second (FEV1) and forced vital capacity (FVC) were re-
corded using a dry wedge spirometer. Histamine bronchial reactivity was measured
using the Yan method. Skin prick testing was performed using inhalant allergens.

Nonsmokers had lower prevalence of asthma (5.4±10.8%) than smokers (11.3±
21.0%) (p<0.05). Females reported symptoms of asthma nearly twice as often as
males. Sex, smoking and a family history of asthma/allergy were significantly associ-
ated with asthma. Controls had higher standardized FEV1 and FVC residuals than
male students, both nonsmokers (0.21 and 0.24) versus (-0.06 and -0.05) and smokers
(0.29 and 0.33) versus (-0.11 and 0.13) (p<0.032). Bronchial hyperresponsiveness, as-
thma, siblings with allergy and working with cattle (controls only) were significantly
associated with reduced lung function.

In conclusion, the prevalence of asthma was significantly related to smoking, fe-
male sex, family history of asthma and allergy. Whilst bronchial hyperresponsiveness
was associated with reduced lung function and lung function was slightly reduced in
the male farming students, there was no association found between occupational
farming exposure and either lung symptoms or lung function.
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Exposure to fumes and both organic and inorganic dusts
represents an occupational hazard in farming. High con-
centrations of carbon dioxide, hydrogen sulphide and am-
monia have been measured inside animal confinement
buildings [1±4]. Analyses of the dust have revealed several
compounds including animal-derived material such as
dander, hair, saliva and urine [5, 6], bacteria [7, 8], endo-
toxin [7, 9, 10], fungi [8, 11], spores [9, 12] and mites [13,
14]. Inhalation of these substances might result in cellular
and immunological responses that could lead to lung dis-
eases.

The prevalence of asthma in farming populations, stud-
ied in the northern part of Europe, has shown a range 2.1±
32% [15±18]. Positive skin prick test [15], pig farming
[16] and positive test to both storage and house dust mites
[17] have been suggested as risk factors for asthma, and
exposure to dusts, animals and fodder yeast have been
reported as provoking factors for asthma in the farming
population [18].

The influence of occupational exposure on lung func-
tion in agricultural workers has been studied in farmers
working in dairy barns and mainly in swine confinement
buildings. Most of the studies have been cross-sectional
[19, 21±30] but some longitudinal studies have been pub-
lished [20, 29, 32]. Dairy farming has been found to be
associated with minor lung function changes both in the

UK [19] (forced expiratory volume in one second (FEV1))
and in Finland [20] (forced vital capacity (FVC)). In stud-
ies focusing on exposure from swine confinement buil-
dings the results have been conflicting. No significant
differences in lung function between pig farmers and con-
trols were found in studies from the USA [21], France [22]
and Sweden [23]. In a Norwegian study [24] values for
FVC, FEV1 and peak expiratory flow (PEF) were higher
among current pig farmers compared to other farmers, but
the FVC and FEV1 in the pig farmers were lower than the
values obtained from a Norwegian reference population.
Data from Canadian [25±27] and Dutch [28] studies have
also shown significant differences in lung function meas-
urements between swine confinement workers and con-
trols.

Studies from the USA [30, 31] have shown slightly low-
er measures of FEV1, FVC and forced mid-expiratory flow
(FEF25±75%) in swine confinement workers than controls,
with a positive correlation between exposure to dust, am-
monia and respirable endotoxin and lung function decre-
ments over a work period. This effect was particularly
noticeable after 6 yrs of exposure, however, the relation-
ship between baseline pulmonary function and exposure
were not strong [30]. In a subsample of farmers in a Dan-
ish cross-sectional study [29] the number of years in pig
farming and bronchial hyperreactivity were significant
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predictors for decline in FEV1. Data from a 5-yr follow-
up of the same study population [32] showed that the larg-
est yearly decline in FEV1 was among pig farmers, but the
decline was not significantly greater than in farmers with
no animal or dairy production. Most of these epidemi-
ological studies in farming populations have, with one
exception [27], focused on farmers with long working
experience [15±26, 28].

No studies so far have been designed to focus on the
effect of farming exposure on lung symptoms and lung
function in young persons. Young farmers were therefore
studied as they entered the trade, and were recruited into a
longitudinal study of the prevalence and incidence of as-
thma in farming. The aim of the study was to assess the
prevalence of asthma in this group of young farmers, mea-
sure their lung function and investigate possible factors
associated with asthma and low lung function in this group
of young adults from rural areas.

Materials and methods

Study subjects

All 2,478 students in their second term at farming
schools in Denmark in the period February 1992 to Febru-
ary 1994 were invited to participate. Of these, 2,004 (81%)
accepted, but 40 (2%) failed to attend the initial examina-
tion. Only those subjects under 26 yrs of age were select-
ed for further study so that a satisfactory match for rural
male controls could be made. The final study population
of farming students was 1,901 of whom 1,691 were males
and 210 females.

The age and sex distribution did not differ between the
474 who refused to attend and the participants. A random
sample of 162 of the 474 nonattendants were asked why
they did not accept the invitation and, of the 144 replies,
75 (52%) claimed that either the study had no interest or
they gave no reason, with the second commonest reason in
26 (16%) subjects being fear of blood sampling.

To obtain control subjects 967 conscripts into the army
from three Danish counties in the spring of 1994 were
invited to participate. Inclusion criteria were living in rural
areas and no intention of a farming career. There were 592
(61%) who agreed to participate and a random sample of
407 were included as controls. The study was approved by
the Ethics Committee and all participants gave written con-
sent.

Methods

A modified British Medical Research Council (MRC)
questionnaire on respiratory symptoms [33] was used for
the medical interview with additional questions on allergy,

asthma, family history of allergy, smoking and occupa-
tional history. Every period of employment was registered
with the duration of work, the type of job and the type of
farm involved. Family allergy was diagnosed if two or
more people among siblings or parents had an allergic dis-
ease. Asthma was diagnosed if the subjects answered yes
to at least one of the group A questions and two of the
group B questions in table 1.

FEV1 and FVC were recorded in accordance with Am-
erican Thoracic Society guidelines [34] using a dry wedge
spirometer (Vitalograph, Buckingham, UK). Predicted val-
ues for FEV1 and FVC were computed by means of multi-
ple regression based on data on height (H) in metres and
age (A) from healthy nonsmokers in the study cohort aged
17±26 yrs. The computed equations with residual standard
deviation (RSD) were for males:

FEV1 = 4.8746H - 0.009366A - 4.0214 (RSD 0.50)
FVC = 6.1876H + 0.019906A - 6.2004 (RSD 0.58)

For females:

FEV1 = 4.6516H + 0.003706A - 4.3767 (RSD 0.40)
FVC = 5.3456H + 0.021506A - 5.3980 (RSD 0.49)

The standardized residuals (SR) were calculated from the
equation:

(Variablemeasured-Variablepredicted)/RSD

Bronchial responsiveness was measured using the me-
thod of YAN et al. [35] with calibrated DeVilbiss No 40
nebulizers (Somerset, PA, USA) delivering a cumulative
dose of 1.44 mg histamine, and spirometry was recorded
using a pneumotachograph whose temperature and hum-
idity was stabilized by use of a fan [36]. Subjects whose
FEV1 fell by 20% or more of the largest FEV1 recorded at
baseline or after inhalation of 0.9% saline were considered
as having bronchial hyperresponsiveness (BHR). Anyone
receiving inhaled or oral corticosteroid treatment for as-
thma and pregnant females were excluded from the bron-
chial histamine provocation test.

A skin prick test (SPT) was performed to evaluate im-
mediate allergic reaction to a panel of 10 common inhal-
ant allergens (Soluprick ALK; ALK-Abello, Copenhagen,
Denmark). The panel was extended with allergens from
storage mites (Tyrophagus putrescentia, Acarus siro and
Lepidoglyphus destructor), moulds (Alternaria alternata
and Cladosporium herbarum), cow, pig and horse. The
extracts were placed on the skin of the forearm in two col-
umns 50 mm apart. The skin was penetrated with a lancet,

Table 1. ± Questions on asthma

Group A Group B

Have you been told by a doctor that you have asthma? Do you ever have chest tightness?
Do you have asthma? Do you wake in the morning with chest tightness?
Have you ever had asthma? Do you wake up in the night with wheeze?
Do you ever wheeze? Do you cough when you wake up in the morning?

Do you wake in the morning with cough?
Do you wheeze by exposure to cold air?
Do you wheeze when you exercise?
Do you wheeze by exposure to pollen?
Do you wheeze by exposure to animals?
Do you use asthma drugs?
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and after 10 min the test was read as the greatest diameter
of any weal. Atopic status was diagnosed if the subject
had either one or more positive SPT greater than the hista-
mine reference, or had allergic asthma, allergic rhinitis or
allergic dermatitis.

Analysis

Univariate analysis was undertaken for categoric varia-
bles using x2 in the two by two table. For comparisons of
continuous variables a t-test was performed. Multivariate
analysis was undertaken with logistic regression for cate-
goric variables and linear regression for continuous var-
iables. The models contained independent explanatory
variables to control for confounding factors. A p-value
<0.05 was taken as significant.

Results

The demographic characteristics of the cohort are listed
in table 2. The female farming students were significantly
older (19.7 yrs) and their height (169.6 cm) significantly
lower than both the male farming students (18.3 yrs and
181.9 cm) and the male controls (18.5 yrs and 180.6 cm),
(p<0.01). The male farming students were slightly, but
significantly (p<0.01), taller and slightly, but significantly,
younger (p<0.01) than their control counterparts. The male
farming students had significantly more previous experi-
ence in farming in general and in working with swine and
cattle (3.9, 2.4 and 2.1 yrs, respectively) compared to the
female farming students (2.5, 1.4 and 1.3 yrs, respectively,
p<0.05) and both these groups had more experience than
the controls (0.8, 0.4 and 0.3 yrs, respectively, p<0.05).
Smoking habits were generally the same in all groups,
although there were significantly more exsmokers among
the male farming students (2%) than in the control group
(0.2%) (p<0.05).

The prevalence of self-reported asthma is presented in
table 3 together with the distribution of smokers and non-
smokers, with the few exsmokers being included in the
nonsmoker groups. The prevalence of self-reported asth-
ma was in the range 5.4±21.0%, being highest among the
smoking females and lowest among the nonsmoking male
farming students. Both smoking and nonsmoking female
farming students reported symptoms of asthma nearly
twice as much as the males, but the differences were only
statistically significant when all the female farming stu-
dents were compared with their male counterparts (p<

0.05). In all groups, the prevalence of self-reported asthma
was approximately twice as high among the smokers than
among the nonsmokers (p<0.05). The prevalence of both
self-reported asthma and BHR with the distribution of
smokers and nonsmokers is illustrated in table 4. The pre-
valence was highest among the smoking male controls
(3.7%) and lowest among the nonsmoking male farming
students (1.1%). In smokers (both sex) the prevalence of
both self-reported asthma and BHR (3.3%) was twice as
high as in the nonsmokers (1.6%) (p<0.05), whilst among
the farming male students the prevalence was nearly three
times as high when comparing smokers and nonsmokers
(p<0.05). Nonsmoking male controls had significantly
higher prevalence of both self-reported asthma and BHR
than their male farming counterparts. The mean frequency
of the BHR among subjects with self-reported asthma was
27% (range 15.4±50.0%) being highest among nonsmok-
ing male controls and lowest among smoking female farm-
ing students.

Factors associated with self-reported asthma were ana-
lysed by use of a logistic regression model. The full model
contained variables of exposure (years of farming exper-
ience in all and years of tending swine, cattle, both swine
and cattle, animals other than swine and cattle and years of
field work only), sex, being a farming student or control,
having been raised on a farm, smoking habits and family
history of allergy and asthma. Table 5 shows the variables
that contributed significantly to the model. BHR and SPT
were not included, owing to the possibility that they might
act as intermediate variables between exposure and dis-
ease. Female sex was associated with self-reported asthma
(odds ratio (OR) for males 0.493). Asthma was also highly
associated with smoking (OR 3.786) and having a mother
with asthma (OR 3.445), while having siblings with allergy
or asthma or having a father with asthma were associated
to a lesser extent (OR 1.581±1.969). None of the other
exposure variables contributed significantly to the model.

Table 2. ± Demographic characteristics of the cohort (n=2,298)

Female students
(n=210)

Male students
(n=1691)

Male controls
(n=407)

Age yrs 19.7�1.6 18.3�1.3**,+ 18.5�0.9**
Height cm 169.6�7.0 181.9�6.9**,+ 180.6�7.0**
Normal yrs in agriculture 2.5�2.5# 3.9�2.6#,{ 0.8�1.8
Normal yrs with swine 1.4�2.1# 2.4�2.7#,{ 0.4�1.2
Normal yrs with cattle 1.3 (2.5)# 2.1 (2.9)#,{ 0.3 (1.3)
Smokers n (%) 62 (29.5) 530 (31.3) 136 (33.4)
Exsmokers n (%) 4 (1.9) 33 (2.0)* 1 (0.2)
Nonsmokers n (%) 144 (68.6) 1128 (66.7) 270 (66.3)

Data are presented as means�SD, except where indicated. Normal yrs: 45 weeks of work with 40 h.week-1. **: p<0.01 groups vs. female
farmers; +: p<0.01 group vs. controls; *: p<0.05 group vs. controls; #: p<0.05 groups vs. controls; {: p<0.05 group vs. female farmers.

Table 3. ± Self-reported asthma in the cohort)

Female
students

Male
students

Male
controls

Smokers 13 (21.0)*,+ 60 (11.3)+ 18 (13.2)+

Nonsmokers 16 (10.8) 63 (5.4) 16 (5.9)
n 210 1691 407

Data are presented as numbers with percentages in parenthesis.
*: p<0.05 group vs. male farmers; +: p<0.05 smokers vs.
nonsmokers.
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Being a farming student or being raised on a farm had no
association to self-reported asthma.

The lung function values in the cohort are shown in
table 6. The FEV1 and the FEV1/FVC ratio for the male
farming smoking students were significantly lower (p<
0.01) than those for the smoking controls. The female
farming students had significantly lower values (p<0.01) of
FEV1 and FVC compared to the other groups, whereas the
FEV1/FVC ratio for the female nonsmoking farming stud-
ents was significantly higher (p<0.01) compared to the
nonsmoking males.

Table 7 presents the FEV1 and FVC data expressed as
SR based on internal predicted values for females and
males from the regression equations using the healthy non-
smokers in the cohort. The SR for FEV1 and FVC were
significantly higher (suggesting better lung function) for
both the nonsmoking and smoking controls compared to
the nonsmoking and smoking male students (p<0.032).
The SR for the male controls were significantly higher than
those for the female students (p<0.042), but based on dif-
ferent regression lines.

An analysis of all smokers with self-reported asthma
from the male students (n=60) and male controls (n=18)
revealed a significantly (F=1.53, p=0.032) lower SR for
FEV1 among the male students (-0.610) than among the
male controls (0.003). Nonsmoking male students with
self-reported asthma (n=63) also had a lower SR for FEV1

(-0.348) than the male nonsmoking controls with self-
reported asthma (n=16) (-0.113), but the reduction was not
significant (p=0.459). Factors associated with a lower SR
for FEV1 and FVC were analysed by the use of multiple
linear regression. The initial model contained variables of
exposure (years of farming experience in all and years of
tending swine, cattle, both swine and cattle, animals other
than swine and cattle and years of field work only), sex,

being a farming student or control, having been raised on a
farm, smoking habits, family history of allergy and asthma,
asthma, BHR, work-related symptoms of cough and chest
tightness, number of positive SPT, positive SPT to house
dust mite and positive SPT to storage mites.

Table 8 presents those variables that contributed signifi-
cantly to the model. No factors significantly associated
with reduced SR in FEV1 and FVC could be detected
among the females and no exposure variables was associ-
ated with reduced SR for FEV1 and FVC among the male
farming students. Asthma (p=0.036) and BHR (p<0.0001)
were found to be factors significantly associated with re-
duced SR in FEV1 in the group of male students. In the
control group, BHR was a factor associated with reduced
SR in FEV1 (p=0.014) and FVC (p=0.026), and siblings
with allergy (p=0.047), and working with cattle (p=0.049)
were factors associated with reduced SR in FVC. BHR
was the most important factor associated with reduced SR
for FEV1 and FVC. Neither smoking nor positive SPT
reactions were factors significantly associated with reduc-
ed lung function.

Discussion

Prevalence figures for asthma from rural communities
have been in the range 2.1±32% [15±18]. However, the
populations in these studies have been older and more
experienced in farming than the present cohort. Cumula-
tive incidence data of asthma or wheezy bronchitis in the
UK [37] were higher than the prevalence data in the pre-
sent study, 24.5 and 28.6% by the ages of 16 and 23 yrs,
respectively, and the prevalence of asthma among non-
Hispanic white females at a mean age of 26 yrs (SD 5) were
similarly high at 30% [38]. These studies indicate that the
prevalence of asthma found in the current study (from
5.4% amongst nonsmoking male farming students to
21.0% amongst smoking female farming students) is not
especially high.

Smoking, female sex and a family history of asthma and
allergy were found to be significantly associated with
self-reported asthma. NEUKIRCH et al. [39] did not find any
relation between asthma and sex among persons aged 20±
44 yrs, but there was an inverse relation to age. In contrast
to these findings, studies from the UK [37] and the USA
[40] found the same sex ratio as was found in the present
study and in a Swedish study [41] on the incidence of
asthma female sex and smoking were risk factors. VESTER-

INEN et al. [42] found results similar to those presented
here. The prevalence of asthma was higher in both female
and male smokers than in nonsmokers, however, these
were only significantly higher in males. DAVID et al. [38]
found that parental history of asthma as well as active
cigarette smoking were strongly associated with wheeze
syndromes. The range of the frequency of BHR among
subjects with self-reported asthma was similar to observa-
tions in other studies [43]. The same difference in prev-
alence between smokers and nonsmokers was observed
when analysing for self-reported asthma with BHR as for
self-reported asthma alone, whilst the sex difference did
not remain. These data strengthen the association between
smoking and asthma, but weaken the sex association. The
latter might be owing to a sex difference in morbidity or
reporting. The interpretation of these findings using more

Table 4. ± Self-reported asthma with bronchial hyperres-
ponsiveness in the cohort

Female
students

Male
students

Male
controls

Smokers 2 (3.3)* 17 (3.2)*,+ 5 (3.7)+

Nonsmokers 4 (2.7) 13 (1.1) 8 (3.0)#

n 207 1682 407

Data are presented as numbers with percentages in parenthesis.
*: p<0.05 all smokers vs. all nonsmokers; +: p<0.05 smokers vs.
nonsmokers; #: p<0.005 group vs. male farmers.

Table 5. ± Factors associated with self-reported asthma
in the cohort. Logistic regression analysis, n=2,286

Odds ratio
(95% confidence intervals)

Mother with asthma 3.445 (2.092±5.673)
Father with asthma 1.969 (1.083±3.580)
Siblings with allergy 1.690 (1.070±2.670)
Siblings with asthma 1.581 (1.040±2.403)
Smoking (10±19 cigarette

equivalents.day-1 1.681 (1.164±2.427)
Smokers (>19 cigarette

equivalents.day-1 3.786 (2.531±5.664)
Sex 0.493 (0.318±0.765)
% GM (Basic odds) 0.093 (0.060±0.143)

GM: grand mean.
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restricted criteria for the outcome variable should be taken
with caution owing to the few number of observations.

The data from this study do not support the findings
from another Danish study [16] where pig farming was a
risk factor for asthma (OR 2.03). This is most probably
due to differences in the subjects' ages and the length of
exposure between the two studies. It is recognized that
there might be a healthy worker selection in this study of
young farming students, leading to a drop out of the
symptomatic students. This might particularly be the case
whilst working in swine confinement buildings and dairy
barns where the concentration of animals is high and the
exposure to organic dust is marked. The prevalence figures
for asthma might therefore be underestimated due to sel-
ection out of work and into the rural control group.

Baseline lung function was slightly but significantly
lower in male farming students compared to the male
controls. The findings of the present study are similar to the
measured differences in lung function from studies on the
exposure effect of dairy farming [19, 20] and pig farming
[25±28, 30, 31] on lung function, but different from data
published from USA [21], France [22] and Sweden [23].
This heterogeneity in results might be due to real differ-
ence in exposure and susceptibility, but it might also be due
to misclassification, healthy workers effect and small study
populations resulting in low statistical power. If the find-
ings of the present study indicate a rapid effect of farming
on lung function, then the time for it to take effect is much
shorter (2.5±3.9 normal yrs) than the duration of exposure
reported in the previous studies (9.6±28 yrs expressed as
mean or average) [25±28, 30, 31]. No data concerning the
length of farming exposure are described in studies from
the UK, Finland and Norway [19, 20, 24], but the age of
the study subjects (mean age 44.2±46.9 yrs) indicates a
longer time of farming exposure than in the present study.

The lung function data from the present study showed
the expected sex differences being in agreement with the
1993 European Respiratory Society (ERS) reference val-
ues [44]. The FEV1 and FVC of the female farming stu-
dents were significantly higher than the values from a
random sample of matched controls from the centre of

Copenhagen [45] and healthy workers selection could be
the explanation for this. Farming still needs physical stren-
gth in daily work operations thus favouring well-built and
well-trained persons with sufficient lung function to meet
the demands. This may be particularly the case for females.
Whilst it was found in the male but not the female farming
students that asthma and BHR were related to lower lung
function results, only the negative finding in the females
may be a type 2 statistical error. Studies from other rural
communities have shown an impact of smoking on FEV1

[30, 32], FEV1/FVC and FEF25±75% [46]. The populations
in these studies have been older than the current cohort
with a longer exposure to smoking. As there is a known
dose±response relationship between smoking and change
in FEV1 [47] this may account for why these students did
not show a smoking-related decline in FEV1.

Asthma was modestly, but significantly, associated with
a lower SR for FEV1 among male farming students, but not
among the male controls. The prevalence of asthma was
the same in the two groups and smoking habits were nearly
the same. A possible answer to this observation could be
differences in the working environment. Farming involves
exposure to fumes and inorganic and organic dust that
might additionally contribute to the asthmatic airway ob-
struction. The analysis of male asthmatics supports this
argument.

In the present study, BHR was most strongly associated
with reduced lung function for both SR in FEV1 and FVC
and these data are in accordance with data from population
based studies [48] and selected populations [29, 49, 50].

It was found that having siblings with allergy was
associated with reduced SR in FVC among male controls.
The reason for this may be due to genetic factors. It has
been observed that total blood eosinophil count is inversely
related to the level of FEV1 [51] and one might argue that
there is an increased risk of having a high eosinophil count
if siblings have allergy.

In contrast to the present study, other Danish studies [29,
32] have shown an association between a low level of
FEV1 and the number of years in pig farming and bron-
chial hyperreactivity. The most likely explanation for this

Table 6. ± Lung function measurements in the cohort (n=2,296)

Female students Male students Male controls

Nonsmokers Smokers Nonsmokers Smokers Nonsmokers Smokers

n 147 60 1152 530 271 136
FEV1 L 3.59�0.51+ 3.51�0.48+ 4.64�0.60 4.58�0.57** 4.70�0.65 4.75�0.59
FVC L 4.10�0.62+ 4.04�0.58+ 5.42�0.70 5.49�0.67 5.50�0.78 5.57�0.69
FEV1/FVC 6 100 88.0�6.5+ 87.2�5.6 85.9�6.4# 83.8�6.9** 85.8�6.5 85.5�6.1

Data are presented as mean�SD, except where indicated. FEV1: forced expiratory volume in one second; FVC: forced vital capacity. **:
p<0.01 group vs. controls; +: p<0.01 groups vs. males; #: p<0.01 group vs. smoking male students.

Table 7. ± Standardized residuals (SR) for forced expiratory volume in one second (FEV1) and forced vital capacity (FVC)
in the cohort (n=2,294)

Female students Male students Male controls

Nonsmokers Smokers Nonsmokers Smokers Nonsmokers Smokers

n 147 60 1152 529 271 135
SR FEV1 -0.003�0.96 -0.09�0.86 -0.06�0.99+ -0.11�0.98{ 0.21�1.04 0.29�0.98
SR FVC 0.02�0.97 -0.03�0.92 -0.05�0.98+ 0.13�0.94# 0.24�1.05 0.33�0.95

Data are presented as mean6SD, except where indicated. +: p<0.0001 groups vs. nonsmoking controls; {: p<0.0001 group vs. smoking
controls; #: p=0.032 group vs. smoking controls.
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distinction is the difference in the duration of exposure in
swine confinement buildings (mean yrs of farming: 38±48
yrs [31] versus 2.5±3.9 yrs (present study)). In the control
group, working with cattle was associated to reduced SR
for FVC. The interpretation of this finding is difficult but it
might reflect a healthy worker selection. Persons that have
grown up in rural areas and have experienced lung symp-
toms while occasionally tending cattle are not likely to
choose a farming career. As a consequence they might be
highly represented in the control group, selected among
rurals with no intention of a farming career.

None of the positive STP reactions to allergens known
to be abundant in rural areas were associated with reduced
lung function. This finding is consistent with data from
other studies [52, 53]. As opposed to these nonspecific
indicators of atopy, specific immunoglobulin (Ig)E anti-
body to house dust mite seems to be an independent pre-
dictor of reduced lung function [54].

In conclusion the present study of young farming stu-
dents with minor working experience did not demonstrate
any association between farming exposure and lung symp-
toms or lung function. Baseline lung function was slightly
reduced in male farming students, and among the smoking
students with self-reported asthma the reduction was sub-
stantial. This might be due to a work-related exposure to
agents with inflammatory potential that either alone or in
connection with smoke leads to airway inflammation/ob-
struction.
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