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Objectives This study investigated the value of powered dust respirator helmets in the (reatment of farmers with
occupational asthma.

Methods The study population consisted of 33 asthmatic agricultural workers, 24 with occupational asthma
induced by cow dander or grains, 2 with other forms of atopic asthma, and 7 with nonatopic asthma. The efficiency
of a powered dust respirator helmet with a P2-class filter in preventing asthmatic symptoms was assessed for 1
year. Morning and evening peak expiratory flow rates and daily symptoms of the subjects were monitored for 3
months without the use of the helmet and for 10 months with the helmet.

Resllts Objective evidence of protection was obtained for farmers with occupational asthma. The morning peak
flow rate increased and the variation in daily peak flow rate and the symptoms of cow-barn rhinitis diminished
significantly during the helmet period. In the group of farmers with nonatopic asthma there was no improvement in
peak flow rate or symptoms of asthma, although some of these farmers also seemed to benefit from helmet use.
Conclusions The results of this study suggest that especially dairy farmers with occupational asthma benefit from
the use of a powered dust respirator hefmet.

Key terms agricultural workers, asthma induced by cow epithelium, dust respirator helmet, occupational diseases,
organic dust exposure.

The most common forms of occupational respiratory dis-
ease among Finnish farmers are asthma caused by ani-
mal epithelia and farmer’s lung. In 1996, 78 cases of
farmer’s lung and 107 cases of animal-derived occupa-
tional asthma, mostly due to bovine hair and dander, were
diagnosed (1). In addition, there were 84 cases of occu-
pational asthma caused by exposure to flour dust and 41
from exposure to storage mites in Finland.

The preventive use of dust respirators has been in-
vestigated for farmer’s lung (figure 1). The results have
shown that powered, P2-class filtered respirators can pre-
vent the recurrence of disease (2—4).

The wearing of a powered dust respirator helmet has
been recommended for asthmatic agricultural workers to
reduce the harmful effects of organic dust in their work
environment (5). The rather high price and running costs
of the helmets have prevented their widespread use. Fur-
thermore, their weight and large size may pose problems

for some persons. Few controlled studies have been pub-
lished on the benefits of dust respirator masks for patients
with asthma.

Figure 1. Powered dust respirator helmets.
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Powered dust respirator helmets and asthmatic farmers

Laboratory animal workers and workers in an alumi-
num potroom have been shown to benefit from the wear-
ing of powered dust respirator helmets (6, 7). We have
studied the value of such helmets in the treatment of
farmers with occupational asthma.

Subjects and methods

The study was prospective and included all patients with
asthma induced by exposure to cow epithelium and treat-
ed in the Department of Pulmonary Diseases of the Kuo-
pio University Hospital during 1987——1988. The helmets
were provided as a form of medical rehabilitation for
patients with occupational asthma, and later on they were
also provided to a small number of patients with non-
atopic asthma (table 1). All of the 21 cases induced by
cow epithelium and the 3 cases induced by grain had been
confirmed by bronchial challenge tests (8) with water-
soluble allergen extracts (Allergologisk Laboratorium
A/S, Copenhagen).

Allergens for skin-prick testing were commercial
buffered-glycerol saline solutions (Allergologisk Labo-
ratorium A/S). A wheel reaction with a mean diameter

Table 1. Characteristics of the patients.

Characteristic N %
Male 18 55
Female 15 45
Mean age (years) 43
Smokers 1 3
Ex-smokers 15 47
Atopic asthma 26 79
Cow induced 21 64
Grain induced 3 9
Other atopic 2 6
Nonatopic asthma 7 21

Atopic (n=26) Non atopic (n=7)

of at least 3 mm was considered positive (9). A radioal-
lergosorbent test (RAST) was considered positive if the
titer was at least 0.35 U/1 (10).

Skin-prick tests to bovine hair and dander were posi-
tive in 22 cases, and the RAST test against bovine epi-
thelium was positive in 18 cases. The skin-prick test for
grain (oats or barley) was positive in 4 cases, and the
RAST against grain was positive in 3 cases. The RAST
against storage mite, Lepidoglyphus destructor, was pos-
itive in 3 cases. The average total immunoglobulin E was
245 (range 24—1230) U/l for the atopic patients and 24
(range 7-—61) U/I for the patients with nonatopic asth-
ma.

All the patients recruited for the study were compre-
hensively trained in the use of the helmet during 3 ses-
sions. Twenty-one Racal Airstream, 9 Racal Jupiter, and
2 Racal Dustmaster mk II respirators and 1 Racal Breathe
Easy respirator were issued at the beginning of the fol-
low-up. The technical data of these helmets are similar.
The airflow varied from 180 I/min (Racal Airstream) to
120 I/min (Racal Jupiter). The weight of the face masks
varied from 990 to 140 g. During the follow-up, 1 Racal
Jupiter and 3 Racal Air Stream protective helmets were
changed to Racal Dustmasters since they caused the sub-
jects to have neck problems. All the helmets were
equipped with a P2-class filter, changed weekly togeth-
er with the coarse prefilter. Active carbon filters were
used in 7 cases. On the average, the helmet was in daily
use for 4.6 (range 2—06) hours.

During the follow-up, 31 patients were under regular
antiinflammatory medication with inhaled corticoster-
oids. Two patients used beta-agonist therapy as their sole
medication, while other patients used medication when
needed. In addition, 11 patients used theophylline deri-
vates perorally. The antiinflammatory medication re-
mained unchanged during the study period. On the other
hand, theophylline derivates and beta-agonists were re-
duced as the patient’s condition permitted.
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Figure 2. Morning measuremets of the peak expiratory flow
100 100 100 100 rgtes (PEFR) Qf the atop!c and nonatgplc patients during the
different monitoring periods. (A = without helmet, B = with
Period A Period B Period A Period B helmet)
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Patients with atopic asthma were monitored for an
average of 13.5 (range 12—18) months, of which 3
months were without the helmet and 10.5 months were
with it. Patients with nonatopic asthma were monitored
for 8.4 (range 4-—10) months, of which 2 months were
without and 6.4 months were with the use of the helmet.

Thereafter, the patients were monitored routinely in
the outpatient department, the last visit being an average
of 3 years and 8 months after the beginning of the study.

During both periods of the study, the patients daily
registered both their morning and evening peak expira-
tory flow rates (PEFR) (the best of 3 measurements). The
morning PEFR values were obtained prior to medication
and the evening values after full daily medication. In ad-
dition, patients daily recorded symptom scores in a dia-
ry. A 4-grade scale (none, mild, moderate, and severe)
was used to classify the symptom parameters (wheezing,
dyspnea, and cough). Sputum production was estimated
in milliliters, and daily performance as the deviation from
normal (normal, slightly restricted, moderately restrict-
ed, highly restricted).

Any increase in the symptoms felt by the patients was
treated by additional beta-agonist inhalation, which was
recorded in the symptom diary.

The registered parameters from both monitoring pe-
riods were compared. For the statistical analysis of the
results, Student’s t-test, a 2-way variance analysis, and
Wilcoxon’s nonparametric test were used.

Results

In the atopic group, the methylxanthine medication of 4
patients was terminated during helmet use; all other med-
ication remained unchanged. In the nonatopic group, the
medication of 5 patients remained unchanged, while that
of 1 patient was reduced and that of 1 other patient was
increased during helmet use. When the helmet phase and
the preceding period of equal length were compared, the
number for corticosteroid treatments decreased from 18
to 2 (P<0.001). The mean number of sick leaves de-
creased from 18.5 to 5.2 days (P<0.001). These parame-
ters did not change significantly among the farmers with
nonatopic asthma.

Prior to the use of the dust respirator helmet, the asth-
ma symptoms of all the patients were associated with the
work environment. When they were wearing the helmet,
work-related symptoms disappeared in 7 cases in the
atopic group and in 1 case in the nonatopic group.

Neck problems associated with the use of the helmet
were reported by 13 patients, for 4 of them to such an
extent that helmet use occasionally became irregular.

When the mean PEFR values from the 2 follow-up
periods were compared, a slight increase in the evening
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PEFR, and a clearer increase in the morning PEFR
(P<0.03) was recorded in the atopic group during hel-
met use (figure 2). In addition, the variation in the daily
PEFR diminished significantly (P<0.02) (table 2). Sig-
nificant variation could not be observed when the PEFR
measurements from October, February or July were com-
pared. This finding indicated that the PEFR of the hel-
met users did not decrease during the indoor feeding pe-
riod (September — April). The highest single increase
in the morning and evening PEFR was observed for pa-
tients number 28 (with grain-induced asthma) and 12
(with cow-epithelium-induced asthma) (figures 3 and 4).

Four farmers whose asthma was induced by exposure
to cow hair and dander and who had irreversible obstruc-
tion in their spirometry at the beginning of the study re-
vealed a decrease in their mean PEFR values when wear-
ing the helmet. Two of the 4 farmers with cow-epitheli-
um-induced asthma and irregular use of the helmet
showed a clear reduction in PEFR, while the remaining
2 showed no change during the follow-up periods.

In the nonatopic group, a slight reduction in both the
mean morning and evening PEFR occurred, and the dai-
ly mean PEFR variation increased. The changes were not
statistically significant (table 2). Nonetheless, 3 farmers
with nonatopic asthma clearly benefited from the use of
the respirator helmet.

Symptom monitoring revealed that the amount of dai-
ly sputum production among the atopic asthmatics was
significantly reduced when the helmet was in use. A re-
duction in other mucosal symptoms was also observed,
but these changes were not statistically significant (table
3). The mean daily number of supplementary beta-ago-
nist inhalations was initially 0.32 (SD 0.42), and during
the helmet period it was reduced to 0.24 (SD 0.53). The
change was not however statistically significant.

In the group of patients with nonatopic asthma, the
amount of mean daily sputum was 4.92 (SD 5.44) ml
before the helmet was worn and 6.76 (SD 5.49) ml dur-

Table 2. Mean of the measurements of peak expiratory flow rate
(PEFR) of the patients with atopic asthma (N=26) and those with
nonatopic asthma (N=7) during the different monitoring periods
(N=26).

Patient group Without helmet ~ With helmet  P-value
PEFR  SD PEFR  SD
(I/min) (I/min)
Atopic
Evening PEFR 517 107 520 103 NS
Mean PEFR 502 105 510 103 NS
Morning PEFR 486 104 500 102 <0.03
Variation in daily PEFR (%) 5.25 5.25 3.85 299 <0.02
Nonatopic
Evening PEFR 409 103 404 132 NS
Mean PEFR 393 104 388 135 NS
Morning PEFR 376 105 372 137 NS

Variation in daily PEFR (%) 8.46 3.38 871 6.22 NS
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Figure 3. Morning and evening measurements of the peak
expiratory flow rates (PEFR) of patient 28 during the
different monitoring periods. (A = without helmet, B = with
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helmet, P<0.002).

Figure 4. Morning and evening measurements of the peak
expiratory flow rates (PEFR) of patient 12 during the
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Tahle 3. Symptoms of the patients with atopic asthma (N=26)
during the different monitoring periods.

Symptom Cumulative symptom score P-value
Without helmet ~ With helmet

Wheezing 744 635 NS

Dyspnea 765 613 NS

Cough 759 619 NS

Sputum production (ml) 3.48 2.59 <0.05

Daily performance 680 698 NS

ing the period with helmet use. The daily number of ad-
ditional beta-agonist inhalations during the initial moni-
toring period was 0.33 (SD 0.32), and during the helmet
period it was 0.77 (SD 1.19). Some mucosal symptoms
were reduced, but some others seemed to worsen with
the use of the helmet. However these changes were not
statistically significant.

The recorded parameters were also compared by tak-
ing into account either only the results of the last week
or those of the last month of both monitoring periods.
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11 Months

different monitoring periods. (A = without helmet, B = with
helmet, P<0.001).

However, these comparisons resulted in findings similar
to those from the entire monitoring periods.

In the atopic group of patients before helmet use, 19
patients suffered from rhinitis while working in the barn,
and, in 6 cases, the rhinitis was confirmed by challenge
tests to be due to bovine allergens.

The use of the helmet reduced the symptoms of thin-
itis in 17 of the rhinitis cases (P<0.001). Rhinitis even
totally disappeared in 6 cases. In the group of nonatopic
asthmatics, the incidence of rhinitis during work in a barn
did not change.

During the poststudy follow-up period, none of the
patients in the atopic group retired due to asthma. With
respect to the nonatopic asthma group, 3 patients were
awarded a disability pension because their asthma had
worsened.

Discussion

The main purpose of this study was to evaluate the value
of powered dust respirator helmets for farmers with oc-



cupational asthma. The patient material was also supple-
mented with a small group of nonatopic asthmatic pa-
tients, since the recruitment of the occupational asthma-
tics advanced so slowly. The research was carried out as
an open study because treatment periods with placebo
respirator helmets were not considered ethically accept-
able. Studies with relatively short follow-up periods have
previously shown that asthmatic laboratory animal work-
ers and workers in an aluminum potroom may benefit
from wearing powered dust respirator helmets (5, 6).

In our study 3 different models of respirator helmets
were used. The helmets were, however, technically very
similar, and the change of helmet for some patients did
not affect the results,

No seasonal effect on the PEFR could be found dur-
ing helmet use. None of the patients who had a normal
lung function at the beginning of the follow-up and who
regularly used the helmet showed any deterioration in
PEFR during the study. Almost all of the patients showed
an immediate slight increase in PEFR during the first
weeks of helmet use, with a subsequent slowly rising
trend over the weeks.

On the basis of this study it can be concluded that
farmers with occupational asthma benefit from the use
of a powered dust respirator helmet. Furthermore, in our
study, the wearing of helmets caused significant improve-
ment in the rhinitis symptoms of patients with asthma
induced by exposure to cow hair and dander. The wear-
ing of the respirator helmet should be started as early as
possible, and its use should be regular. The benefit from
the use of the helmet was less marked for the patients
with nonatopic asthma. The number of patients with non-
atopic asthma was, however, very small. Furthermore,
some of the patients suffered from rather severe asthma,
and therefore some of these nonatopic asthmatics did not
benefit from the use of the dust respirator helmet.

On the basis of this study, it can be recommended
that powered dust respirator helmets be issued to all farm-
ers with occupational asthma because there is no other
effective means of removing all of the organic dust.

Furthermore, even very low concentrations of aller-
gens can provoke symptoms in sensitive atopic asthmat-
ics. In addition, some nonatopic asthmatic farmers seem
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to benefit from the use of a powered dust respirator hel-
met. However patients with severe asthma are rarely able
to work in a cow barn even when wearing a helmet.
Symptoms due to odors or fumes can be reduced by us-
ing active carbon filters. In order to ensure correct use,
the respirator helmets should be chosen individually, and
also sufficient personal guidance on their correct use is
important.
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