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Objectives This study assessed the incidence of asthma in patients with farmer's lung. 
Methods The study population consisted of 103 1 patients who had occupational fanner's lung diagnosed from 
1983 to 1988. The cases of farmer's lung were registered in the nationwide Register of Occupational Diseases by 
the Finnish Institute of Occupational Health, and all the patients in the study had received compensation from 
the insurance company for an occupational disease. The diagnosis of asthma was based on entitlement to a 
special refund for asthma medication costs from the national sickness insurance program. 
Results Seventy-four cases of asthma were found among farmers with farmer's lung up to the end of the 
5 years following the year of the diagnosis for farmer's lung. The prevalence of asthma was 1 %  in the year 
preceding the diagnosis. In the year of the diagnosis and during the 5 years of follow-up, asthma was diagnosed 
in an additional 6% of the patients. 
C O ~ C ~ U S ~ O ~ ~ S  The results of this study confirm previous findings of a low prevalence of asthma before the onset 
of farmer's lung in small groups of patients. However, the results also indicate that the incidence of asthma 
increases during the first years after an episode of farmers lung. For example, in the present study, asthma was 
apparent in 7% of the patients 5 years after the diagnosis of farmer's lung. 
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Asthma preceding the onset of farmer's lung has seldom 
been reported (1). However, some farmer's lung patients 
may also show an obstructive pattern in inhalation chal- 
lenge with moldy hay or other offending antigens (1, 2). 
In a few studies asthma has also been reported in 7% to 
18% of patients during follow-up after an episode of 
farmer's lung (3-5). 

To assess the association between asthma and farm- 
er's lung in a larger group of patients, a total of 1031 
farmer's lung cases diagnosed between 1983 and 1988 
were identified from the Finnish Register of Occupation- 
al Diseases. The data of the patients were aggregated to 
the data on entitlement to a special refund for asthma 
medication costs from the national sickness insurance 
program, as registered by the Social Insurance Institu- 
tion. 

Material and methods 
Farmer's lung cases were identified from the nationwide 
Register of Occupational Diseases that is kept by the 
Finnish Institute of Occupational Health in Helsinki. In 
Finland, cases of farmer's lung are mainly diagnosed by 

pulmonary physicians in a hospital setting. The diagnos- 
tic criteria presented for farmer's lung by Terho (6) are 
widely used in the diagnosis. The insurance companies 
also follow these criteria in assessing possible compen- 
sation for farmer's lung. Cases in which the diagnosis of 
farmer's lung was made from 1983 to 1988 were includ- 
ed in this study. In addition, the cases were only included 
if compensation for farmer's lung as an occupational 
disease had been reimbursed by the insurance company. 
Thus the study population consisted of 1031 farmer's 
lung cases. The number of the cases diagnosed each year 
was as follows: 64 in 1983,69 in 1984, 156 in 1985, 218 
in 1986, 216 in 1987, and 308 in 1988. There were 651 
(63%) female patients and 380 (37%) male patients. The 
mean age of the patients at the time of the diagnosis was 
48 (range 18-65) years. 

Patients with asthma were identified from the regis- 
ter of the Social Insurance Institution of Finland. In Fin- 
land, the cost of medication prescribed by a physician is 
refunded through the national sickness insurance pro- 
gram. The basic refund has been 50% of medication 
costs in excess of a fixed deductible amount. In addition, 
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Asthma in patients with farmer's lung 

certain serious and long-term diseases, including bron- 
chial asthma, are entitled to a special refund of 80% to 
100%. The special refund for asthma medication has 
been as follows: 100% from 1970 to 1985, 90% from 
1986 to 1991, and 80% from 1992 to 1993. 

To receive the special refund, the patient must have 
chronic asthma, diagnosed usually by a pulmonary phy- 
sician. The criteria for asthma are compatible clinical 
symptoms and demonstration of reversible bronchial ob- 
struction [(a) improvement in peak expiration flow (PEF) 
by at least 15% and 50 llmin or in forced expiratory 
volume in 1 s (FEV,,) by at least 15% and 0.15 1 in a 
bronchodilator test or (b) fall in PEF of at least 15% and 
50 llmin or in FEV,, of at least 15% and 0.15 1 in a 
clinical exercise test or (c) at least 20% and 50 llmin 
diurnal variation in peak flow monitoring]. Entitlement 
to a special refund can be provided at the time of the 
diagnosis of asthma in clear cases or up to 12 months 
thereafter once the chronic nature of the disease is ascer- 
tained. Permanent or temporary entitlement to a special 
refund is provided and registered by the Social Insurance 
Institution on the basis of the physician's statement about 
the disease. Our search of the register included a 5-year 
follow-up after the year of diagnosis of farmer's lung. 

The prevalence of asthma among farmer's lung pa- 
tients was compared with the statistics of the Social 
Insurance Institution concerning data on entitlement to a 
special refund for asthma medication costs in the entire 
population. The median year for the diagnosis of farm- 
el's lung was 1987, and therefore the situation preceding 
the diagnosis of farmer's lung was compared with the 
statistical data from 31 December 1986 and that at the 5- 
year follow-up with the data from 31 December 1992. 

Results 
Seventy-four (7.2%) of the farmer's lung patients were 
entitled to a special refund for asthma medication during 

Number of years after diagnosis of farmer's lung 

Figure 1. Diagnosis of asthma based on entitlement to receive a special 
refund for asthma medication costs in regard to the year of the 
diagnosis of farmer's lung. 

the 5 years after the year of diagnosis for farmer's lung 
(figure 1). Forty-three of the 74 patients were entitled to 
a special refund within 3 years of the year of the farmer's 
lung diagnosis. The age (mean of 49 years at the time of 
the diagnosis of farmer's lung) and gender (42 women, 
32 men) of the patients with a diagnosis of asthma did 
not differ from that of farmer's lung patients without 
asthma [age: P = 0.28 (analysis of variance), gender: 
P = 0.24, chi-square]. 

Twelve of the patients (1.2%) had asthma already in 
the year preceding the diagnosis of farmer's lung, and 
half of them were entitled to a special refund for asthma 
medication the preceding year. For the entire Finnish 
population in the age group 45 to 54 years the compara- 
ble figure was 2.0% (also 2.0% after adjustment for 
gender) on 3 1 December 1986. 

Entitlement to a special refund for asthma medica- 
tion was provided permanently for 70 patients and tem- 
porarily for 4. For 2 of the latter 4 the entitlement was no 
longer in force at the time of the 5-year follow-up. Thus 
the prevalence of asthma at the 5-year follow-up was 
7.0%. For the entire Finnish population in the age group 
50 to 59 years, the corresponding figure was 3.5% (3.6% 
after adjustment for gender) in 31 December 1992. 

Discussion 
We found a clustering of asthma especially within the 
first 3 years after the year of diagnosis of farmer's lung. 
In our previous study (3), 5 out of 7 cases of asthma in 
101 farmer's lung patients were diagnosed within 2 years 
after the diagnosis of farmer's lung. 

The percentage of patients entitled to a special refund 
for asthma medication in the year preceding the diagno- 
sis of farmer's lung was low compared with that of the 
general population of the same age. This finding agrees 
with the reported low prevalence of asthma preceding 
the occurrence of farmer's lung. In 2 Finnish follow-up 
studies examining 86 and 101 farmer's lung patients, no 
patient had asthma at the time of the diagnosis of farm- 
er's lung (3,7). Pepys reported previous asthma in 4 of a 
total of 205 patients (2.0%) with farmer's lung (1). 

For 2.1% of the patients, the entitlement to a special 
refund for asthma medication was awarded in the same 
year as the diagnosis of farmer's lung. Karr and his co- 
workers have reported a case with concomitant develop- 
ment of asthma and farmer's lung (8). 

Five years after the diagnosis of farmer's lung, the 
prevalence of asthma was 7.0%. This rate is higher than 
the 3.6% of the reference population. Our results agree 
with those of Pepys, who stated that asthma may develop 
in about 10% of subjects some time after the onset of 
farmer's lung (4). In our previous study of 101 farmer's 
lung patients, the prevalence of asthma was also 7% at 
the 5-year follow-up (3). In a 10-year follow-up study of 
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27 patients, asthma was reported for 5 patients (18%) 
(5 ) .  

In a large epidemiologic study of Finnish farmers in 
1979, the prevale~lce of asthma was 3.3% (9). In the 
register of the Social Insurance Institution for entitle- 
ment to a special refund for medication, occupation is 
not recorded, and therefore data on the proportion of 
farmers receiving a refund for asthma medication was 
not available. Asthma in farmers may be more common 
than in the general population; therefore no current data 
are available on whether the prevalence of asthma in our 
study (7%) is of the same order or even higher than that 
for farmers without farmer's lung. Nonetheless, the cases 
of asthma in our study were clustered into the first few 
years after the episode of farmer's lung, and therefore an 
association between farmer's lung and the onset of asth- 
ma is suggested. 

In the acute stage of farmer's lung, bronchial hyper- 
reactivity to histamine has been demonstrated in 27% of 
patients (10). The bronchial hypesseactivity was tran- 
sient in the majority of the patients. Receptors for the Fc 
portion of immunoglobulin E (IgE) have been detected 
on the surface of alveolar macrophages in both farmer's 
lung and bird fancier's lung (11). It has therefore been 
suggested that IgE-related immune reactions might be 
involved in allergic alveolitis (11). These phenomena 
may be related to the onset of asthma for some patients 
after an episode of farmer's lung. 

We recorded asthma on the basis of data on entitle- 
ment to a special refund for medication costs. Milder 
cases of asthma and cases with only occasional symp- 
toms may not have been included. Thus the true preva- 
lence of asthma might be higher. Because of the major 
difference between the basic refund and special refund, 
patients with asthma and regular asthma medication are 
likely to be registered. Entitlement to a special refund for 
asthma medication can be obtained up to a year after the 
diagnosis of asthma, if the chronicity of the disease is 
ascertained. This time span may lead to some inaccuracy 
in the actual year of the diagnosis of asthma, in addition 
to the unknown duration of symptoms before the diagno- 
sis. In addition, some inaccuracy in the year of diagnosis 
of farmer's lung may occur due to the possibility of a 
delayed diagnosis or delayed registration. 

A special refund is also provided for obstructive pul- 
monary diseases other than asthma if there is significant 
bronchodilator responsiveness. The proportion of smok- 
ers among farmer's lung patients is low (3, 7, 12). The 
mean age and gender distribution of farmer's lung pa- 
tients in this study were close to those of 2 other Finnish 
follow-up studies (3, 7). Thus the smoking habits of the 

patients can be assumed to be similar to those of the 
follow-up studies. The number of patients with chronic 
bronchitis and emphysema and also entitlement to a spe- 
cial refund for asthma medication was likely to be low in 
our study. 

In conclusion, data concerning the entitlement to re- 
ceive a special refund for asthma medication indicated 
that asthma was present in 1% of the patients in the year 
preceding the diagnosis of farmer's lung. In the year of 
the diagnosis of farmer's lung and during the 5 follow-up 
years, asthma was diagnosed in an additional 6% of the 
patients. In our study the prevalence of asthma was low 
before the onset of farmer's lung and there was an in- 
creased incidence of asthma during the first years after 
an episode of farmer's lung. This finding confirms previ- 
ous findings with smaller groups of patients (3-5). 
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