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Socioeconomic and occupational groups and
risk of asthma in Sweden

Xinjun Li, Jan Sundquist and Kristina Sundquist

To investigate possible associations between hospitalization for asthma and socioeconomic status

A nationwide database was constructed by linking Swedish Census data to the Hospital Discharge
Register (1987-2004). The hospital diagnoses of asthma were based on the International Classifi-
cation of Diseases. Standardized incidence ratios were calculated for different socioeconomic and
occupational groups. Ninety-five per cent confidence intervals were calculated assuming a Poisson

A total of 13 202 male and 11 876 female hospitalizations for asthma were retrieved at ages >30
years. The socioeconomic groups with <9 years of education were associated with a significantly
increased risk of hospitalization for asthma. Among male occupations, increased risks were noted for
farmers, mechanics and iron and metal workers, welders, bricklayers, workers in food manufacture,
packers, loaders and warehouse workers, waiters and chimney sweeps with prolonged exposures in
two censuses. For female occupations, increased risks were observed among assistant nurses, re-
ligious, juridical and other social science-related workers, drivers, mechanics and iron and metalware

The present study suggests that socioeconomic status (low educational level) and occupation have an
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Introduction

There is a growing body of evidence implicating socio-
economic status as a risk factor for asthma in adults
[1-6]. Socioeconomic factors may increase the risk of
the disease in many ways. For example, exposure to
harmful agents may be related to occupational, residen-
tial and lifestyle factors, which may depend on social class
[1]. Some epidemiological studies have investigated the
relationships between long-term occupational exposures
and risk of asthma [7-13]. However, most of those stud-
ies used prevalent cases and relied on self-reports for ex-
posure assessments, and thus the studies are potentially
skewed due to survival and recall bias. Due to the lack of
large-scale follow-up studies of the possible associations
between asthma and socioeconomic status or occupation,
we conducted a follow-up study of the entire economi-
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cally active Swedish population. The aim of this study
was to investigate the association between socioeconomic
status (education), occupation and hospitalization for
asthma among men and women >30 years of age.

Methods

Data used in this study were retrieved from the MigMed
database, located at the Centre for Family and Commu-
nity Medicine at the Karolinska Institute in Stockholm.
MigMed is a single, comprehensive database that con-
tains individual-level information on all people in Swe-
den, including age, sex, occupation, geographic region of
residence, hospital diagnoses and dates of hospital admis-
sions in Sweden, date of emigration and date and cause of
death. This unique database was constructed using sev-
eral national Swedish data registers including, but not
limited to, Census data (1960-90), the Total Population
Register and the Swedish Hospital Discharge Register
[14,15].

Individuals in the MigMed database were allocated to
at least one of four census cohorts (1990, 1980, 1970 and
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1960), based on their occupation at the time of the cen-
sus. In addition, we identified persons who had the same
occupation in two (1960-70 or 1970-80) censuses. The
aim was to ensure that the person’s occupation had not
changed and that the risk estimates were constant in two
censuses.

Information retrieved from the various registers in the
MigMed database was linked at the individual level via
the national 10-digit registration number assigned to
each person in Sweden for his or her lifetime. Prior to
inclusion in the MigMed database, national registration
numbers were replaced by serial numbers to ensure the
anonymity of all individuals. In addition to using the se-
rial numbers to track all records in the database at the
individual level, these numbers were used to check that
individuals with hospital diagnoses of asthma appeared
once in the data set for their first hospital diagnosis of
asthma during the study period.

First hospitalizations for asthma during the study pe-
riod were retrieved from the Hospital Discharge Register
(1987-2004). This register naturally does not include
hospital outpatients or health care centre patients. The
diagnosis of asthma was based on the International Clas-
sification of Diseases. The 9th version was used between
1987 and 1996 (code 493), and the 10th version between
1997 and 2004 (code J45 and J46).

The individual variables are listed below.

‘Gender’: Male and female.

‘Age’ at diagnosis was categorized in 5-year groups >30
years. We only included individuals >30 years of age be-
cause many people do not have a stable occupation at
younger ages.

Individuals were allocated to different occupational
groups according to their occupational title as recorded
in the Swedish censuses in 1960 (men) and 1970
(women). The later census was used for women because
substantially more women were active in the labour mar-
ket in 1970 than in 1960. In addition, for selected occu-
pations, risks were analysed among individuals who had
the same occupational title in two consecutive censuses,
i.e. 1960 and 1970 for men and 1970 and 1980 for
women.

‘Occupation’ was coded according to national adapta-
tions of the Nordic Occupational Classification (NYK).
The NYK is a common Nordic adaptation of the
International Standard Classification of Occupations
from 1958. Three-digit codes were combined into 53
NYK occupational groups and one economically inactive
group [16]. Occupational groups were combined based
on similarities. People without paid employment were
excluded.

‘Socioeconomic status’ was based on educational level
and categorized into three groups: =<9 years, 10—12 years
and >12 years. Educational level was chosen as a marker
for socioeconomic status, because education could be
regarded as a stable measure of socioeconomic status.

‘Geographic region’ was defined as (i) large cities (cit-
ies with a population of more than 200 000, i.e. Stock-
holm, Gothenburg and Malmg), (ii) Southern Sweden
and (iii) Northern Sweden. Large cities were defined in
a separate category because it is likely that individuals
living in large cities have better access to health care. In
addition, they are more exposed to air pollution. Sweden
is divided into 25 counties. The border between North-
ern and Southern Sweden has traditionally been drawn at
the Daldlven River, which was used to define the geo-
graphic boundaries between Southern and Northern
Sweden. Geographic region was included as an individual
variable to adjust for possible differences between geo-
graphic regions in Sweden regarding hospital admissions
for asthma.

Person-years were calculated from the start of follow-
up on 1 January 1987 and continued until hospitalization
for asthma, death, emigration or the end of the study
period on 31 December 2004. Information on hospital-
izations prior to 1 January 1987 was not available. For
continuous census analysis, the follow-up was started at
immigration or on January 1 following the last included
census, i.e. 1970 or 1980. Age-specific incidence rates
were calculated for the whole follow-up period, divided
into five 5-year periods. Standardized incidence ratios
(SIRs) were calculated for different socioeconomic and
occupational groups as the ratio of the observed to the
expected number of cases [17]. The expected number of
cases was based on the actual number of cases in the
corresponding cohort of all economically active individ-
uals and was calculated for age (5-year groups), sex, pe-
riod (5-year groups), region and socioeconomic status.
Ninety-five per cent confidence intervals were calculated
assuming a Poisson distribution [17].

This study was approved by the Ethics Committee of
the Karolinska Institute, Stockholm, Sweden.

Results

There were a total of 13 202 male and 11 876 female
first hospitalizations for asthma during the study period.
Table 1 shows the SIRs of hospitalization for asthma by
socioeconomic status (level of education) and geograph-
ical regions of residence. Statistically significant differen-
ces appeared between some socioeconomic groups and
the reference group. For example, men and women with
a high level of education were less likely to be hospitalized
for asthma than the reference group. People living in
Northern Sweden had an increased risk of hospitalization
for asthma.

Table 2 shows the SIRs by occupation after adjustment
for age, period, region and socioeconomic status. Data
are shown if more than 15 cases were identified in the
occupational group recorded in the census. Significant
risk was found for male waiters (1.80), chimney sweeps
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Table 1. SIRs for hospitalization for asthma by educational level and geographical region among men and women

Education/region Men Women
O SIR 95% CI (@) SIR 95% CI
Education
<9 years 11 432 1.03 1.01 1.05 8570 1.05 1.03 1.08
9-12 years 1383 0.94 0.89 0.99 2574 1.00 0.96 1.04
>12 years 387 0.63 0.57 0.70 732 0.63 0.59 0.68
Region
Big cities 3880 0.92 0.89 0.95 4330 0.99 0.96 1.02
Northern Sweden 2690 1.08 1.04 1.12 2200 1.13 1.08 1.17
Southern Sweden 6632 1.02 1.00 1.05 5346 0.96 0.94 0.99
All 13 202 1.00 Reference 11 876 1.00 Reference

O = observed. Bold type: 95% CI does not include 1.00.

(1.80), cooks and stewards (1.76), shoe and leather work-
ers (1.34), bricklayers (1.28), miners and quarry workers
(1.24), smelters and metal foundry workers (1.21), work-
ers in food manufacture (1.19), packers, loaders and
warehouse workers (1.18), welders (1.16), other con-
struction workers (1.15), farmers (1.14), engine and mo-
tor operators (1.14) and drivers (1.09). For women,
smelters and metal foundry workers (1.59), public safety
and protection workers (1.54), engine and motor opera-
tors (1.49), mechanics and iron and metalware workers
(1.43), drivers (1.38), chemical process workers (1.31),
cooks and stewards (1.24), waiters (1.16), building care-
takers and cleaners (1.13), assistant nurses (1.13) and
home helpers (1.08) had a significantly higher risk of
hospitalization for asthma than the reference group.
Table 3 shows the SIRs for hospitalization for asthma
in men and women who had the same occupational title
in two consecutive censuses, after adjustments for age,
period, region and socioeconomic status. Male building
caretakers and cleaners (2.08), chimney sweeps (1.99),
bricklayers (1.46), welders (1.35), workers in food man-
ufacture (1.29), farmers (1.26), packers, loaders and
warehouse workers (1.21) and mechanics and iron and
metalware workers (1.08) had a significantly higher risk
of hospitalization for asthma than the reference group.
Female wood workers (2.01), drivers (1.86), mechanics
and iron and metal workers (1.51), religious, juridical
and other social science-related workers (1.28) and assis-
tant nurses (1.24) had a significantly higher risk of hos-
pitalization for asthma than the reference group.

Discussion

The main findings of this study were that socioeconomic
status (education) and occupation carried significantly
increased or decreased risks of hospitalization for asthma.
For example, for the male and female occupations men-
tioned in Table 2 and Table 3, individuals who had the

same occupational title in these groups had a substantially
higher risk of hospitalization for asthma than the refer-
ence group. To our knowledge, this is the first large-scale
study that has investigated the socioeconomic and occu-
pational risks of hospitalization for asthma.

This study has a number of strengths. Our study pop-
ulation included a well-defined cohort of the entire Swed-
ish population, and because of the national registration
number assigned to each individual in Sweden, it was
possible to track the records of every person for the whole
follow-up period. Data on occupational status were al-
most 100% (99.2%) complete (1980 and 1990 censuses).
Swedish socioeconomic and occupational data derived
from the national censuses have been used extensively
in the study of cancer [18,19]. In addition, we examined
the risks among men and women who had the same oc-
cupational title in two consecutive censuses, i.e. a period
of at least 10 years. However, it is possible that some jobs
are more likely to predispose individuals to the risks and
disabilities associated with asthma.

The present study also has several limitations. First,
although the national database includes data on the entire
Swedish population, it only incorporates information
about hospital admissions for asthma. Data on outpa-
tients were not available to us, which is a limitation be-
cause most asthma patients are treated as outpatients. It
is possible that older persons or those with more severe
asthma were more likely to be admitted to hospital. Other
factors are also likely to be associated with an increased
risk of hospital admission. Examples of such factors are
smoking, reduced access to primary health care, reduced
awareness and poor understanding about symptoms of
the disease, failure to comply with therapy, lack of family
support, poor housing and lack of transportation. Thus,
the time of first admission for asthma may differ from the
time of onset for the disease. The use of hospitalizations
to calculate the incidence of asthma as a chronic disorder
could therefore have led to an underestimation of the
actual incidence of the disease. The nature of these
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Table 2. SIRs for hospitalization for asthma in different male and female occupations

Occupation (©) SIR 95% CI (¢) SIR 95% CI
Technical, chemical, physical and biological workers 938 0.82 0.76 0.87 121 0.89 0.74 1.06
Physicians 17 0.43 0.25 0.70 4 0.36 0.09 0.92
Nurses 31 1.00 0.68 1.42 242 0.83 0.73 0.94
Assistant nurses 0 1012 1.13 1.06 1.20
Other health and medical workers 19 0.84 0.51 1.32 153 0.83 0.70 0.97
Teachers 165 0.69 0.59 0.81 389 0.82 0.74 0.91
Religious, juridical and other social science-related workers 97 0.60 0.48 0.73 185 1.13 0.97 1.30
Artistic workers 63 0.96 0.73 1.22 35 0.86 0.60 1.20
Journalists 27 0.94 0.62 1.36 19 0.95 0.57 1.48
Administrators and managers 324 0.77 0.69 0.86 82 0.87 0.69 1.08
Clerical workers 437 0.82 0.74 0.90 2018 0.86 0.83 0.90
Sales agents 657 0.93 0.86 1.01 228 1.07 0.93 1.22
Shop managers and assistants 285 0.88 0.78 0.99 1377 0.97 0.92 1.02
Farmers 1601 1.14 1.09 1.20 392 0.82 0.74 0.90
Gardeners and related workers 212 1.01 0.88 1.16 127 0.81 0.67 0.96
Fishermen, whalers and sealers 32 0.68 0.46 0.96 2 1.08 0.10 3.98
Forestry workers 346 1.03 0.93 1.15 11 1.28 0.63 2.30
Miners and quarry workers 112 1.24 1.02 1.49 3 1.50 0.28 4.44
Seamen 53 1.26 0.94 1.65 0

Transport workers 137 1.03 0.86 1.21 4 0.64 0.17 1.65
Drivers 1029 1.09 1.02 1.15 112 1.38 1.14 1.66
Postal and communication workers 103 0.69 0.56 0.83 358 1.00 0.90 1.11
Textile workers 166 1.07 0.91 1.25 414 0.94 0.85 1.03
Shoe and leather workers 61 1.34 1.03 1.73 28 0.82 0.54 1.19
Smelters and metal foundry workers 308 1.21 1.08 1.36 32 1.59 1.09 2.25
Mechanics and iron and metalware workers 1301 1.00 0.95 1.06 262 1.43 1.26 1.61
Plumbers 141 0.94 0.79 1.11 0

Welders 205 1.16 1.01 1.33 5 0.75 0.24 1.77
Electrical workers 411 0.93 0.84 1.03 107 1.09 0.89 1.32
Wood workers 739 1.04 0.96 1.11 52 1.23 0.92 1.61
Painters and wallpaper hangers 233 1.03 0.90 1.17 6 0.72 0.26 1.59
Other construction workers 406 1.15 1.04 1.27 0

Bricklayers 125 1.28 1.06 1.52 0

Printers and related workers 119 0.88 0.73 1.05 66 1.04 0.80 1.32
Chemical process workers 179 1.02 0.88 1.18 65 1.31 1.01 1.68
Food manufacture workers 262 1.19 1.05 1.34 147 1.08 0.91 1.27
Glass, ceramic and tile workers 221 1.09 0.96 1.25 161 1.09 0.93 1.27
Packers, loaders and warehouse workers 736 1.18 1.10 1.27 272 1.11 0.98 1.25
Engine and motor operators 345 1.14 1.03 1.27 30 1.49 1.01 2.14
Public safety and protection workers 139 0.88 0.74 1.04 25 1.54 1.00 2.28
Cooks and stewards 21 1.76 1.09 2.69 596 1.24 1.15 1.35
Home helpers 2 5.66 0.53 20.82 941 1.08 1.01 1.15
Waiters 27 1.80 1.18 2.62 358 1.16 1.04 1.28
Building caretakers and cleaners 106 1.18 0.97 1.43 1128 1.13 1.07 1.20
Chimney sweeps 24 1.80 1.15 2.68 0

Hairdressers 35 0.90 0.63 1.25 118 0.88 0.73 1.05
Launderers and dry cleaners 82 1.19 0.94 1.47 173 1.00 0.86 1.16
Military personnel 100 0.76 0.62 0.92 0

O = observed. Bold type: 95% CI does not include 1.00.

limitations implies that the increased admission rates in
certain occupational groups are not necessarily due to
their occupational status.

Second, we had no data on most individual risk factors
for hospitalization for asthma. In a register that includes
an entire population, it is not feasible to include individ-
ual data on weight, height, smoking, drinking and other
individual risk factors. However, we adjusted our results

for socioeconomic status and geographical region [20]. In
addition, we were not able to test for the validity of
asthma diagnoses since our data were based on the entire
population. However, we only used main diagnoses for
asthma recorded in the hospital registers, i.e. all patients
were hospitalized mainly for asthma, which increases the
possibility that the asthma diagnoses are valid. However,
the inability to test for validity constitutes a bias that is
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Table 3. SIRs for hospitalization for asthma in selected occupations for individuals who had the same job title in two consecutive censuses

Occupation (¢) SIR 95% CI (@) SIR 95% CI
Technical, chemical, physical and 594 0.80 0.73 0.86 59 1.05 0.80 1.35
biological workers
Physicians 17 0.49 0.29 0.79 4 0.50 0.13 1.28
Nurses 15 0.84 0.47 1.39 146 0.92 0.77 1.08
Assistant nurses 0 467 1.24 1.13 1.35
Other health and medical workers 14 1.16 0.63 1.96 72 0.89 0.70 1.12
Teachers 129 0.74 0.62 0.88 255 0.94 0.83 1.06
Religious, juridical and other social 66 0.68 0.52 0.86 80 1.28 1.01 1.59
science-related workers
Artistic workers 30 0.81 0.55 1.16 15 1.00 0.56 1.65
Journalists 20 1.13 0.69 1.75 8 0.94 0.40 1.87
Administrators and managers 154 0.79 0.67 0.93 18 0.86 0.51 1.37
Clerical workers 172 0.83 0.71 0.96 1065 0.93 0.88 0.99
Sales agents 333 0.95 0.85 1.06 39 0.90 0.64 1.24
Shop managers and assistants 89 0.75 0.60 0.92 409 0.91 0.82 1.00
Farmers 969 1.26 1.18 1.34 154 0.91 0.77 1.06
Gardeners and related workers 111 1.14 0.94 1.38 8 0.60 0.26 1.19
Fishermen, whalers and sealers 11 0.45 0.22 0.81 0
Forestry workers 108 0.94 0.77 1.14 2 1.81 0.17 6.67
Miners and quarry workers 37 1.20 0.85 1.66 0
Seamen 30 1.35 0.91 1.93 0
Transport workers 47 1.04 0.76 1.38 0
Drivers 504 1.05 0.96 1.15 37 1.86 1.31 2.57
Postal and communication workers 60 0.78 0.60 1.01 158 1.09 0.93 1.27
Textile workers 61 0.87 0.66 1.12 87 0.81 0.65 1.00
Shoe and leather workers 18 1.09 0.65 1.73 4 0.64 0.17 1.66
Smelters and metal foundry workers 98 0.98 0.79 1.19 6 1.39 0.50 3.04
Mechanics and iron and metalware 690 1.08 1.00 1.16 62 1.51 1.16 1.94
workers
Plumbers 84 0.97 0.77 1.20 0
Welders 99 1.35 1.10 1.65 0
Electrical workers 206 0.85 0.74 0.98 29 1.16 0.78 1.67
Wood workers 437 1.06 0.96 1.16 18 2.01 1.19 3.19
Painters and wallpaper hangers 162 1.04 0.89 1.21 0
Other construction workers 175 1.14 0.98 1.32 0
Bricklayers 92 1.46 1.17 1.79 0
Printers and related workers 70 0.85 0.66 1.07 17 0.91 0.53 1.47
Chemical process workers 61 1.02 0.78 1.32 11 1.17 0.58 2.10
Food manufacture workers 131 1.29 1.08 1.53 17 0.72 0.42 1.15
Glass, ceramic and tile workers 64 0.90 0.69 1.15 35 1.14 0.80 1.59
Packers, loaders and warehouse 199 1.21 1.05 1.39 40 1.00 0.72 1.37
workers
Engine and motor operators 122 1.14 0.95 1.36 6 1.16 0.42 2.54
Public safety and protection workers 86 0.83 0.66 1.03 5 1.24 0.39 2.91
Cooks and stewards 4 1.66 0.43 4.28 135 1.18 0.99 1.40
Home helpers 0 211 1.04 0.91 1.19
Waiters 13 2.08 1.10 3.56 75 1.08 0.85 1.36
Building caretakers and cleaners 53 1.15 0.86 1.50 300 1.10 0.98 1.23
Chimney sweeps 17 1.99 1.15 3.19 0
Hairdressers 30 0.98 0.66 1.40 45 0.82 0.60 1.09
Launderers and dry cleaners 42 1.30 0.94 1.76 25 0.81 0.52 1.19
Military personnel 57 0.76 0.58 0.99 0

O = observed. Bold type: 95% CI does not include 1.00.

present in all occupational groups, including the refer-
ence group. We have no reason to believe that the mag-
nitude of this bias differed between the occupational
groups, which implies that the magnitude of the risk ra-
tios would be affected to only a small extent.

Furthermore, the Swedish labour market underwent
great changes during the study period [21-23]. A lack of
information on the duration of employment was partly
remedied by the analysis of individuals who maintained
the same occupation in two consecutive censuses. In
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addition, the quality of data on occupational titles has
been assessed by Warnryd er al. [24]. The results showed
that the proportion of concordant occupational titles was
72%, suggesting a reasonable level of quality in the cen-
sus data. The large number of comparisons is another
point worthy of consideration. Some associations might
undoubtedly have been due to chance, and any similarity
between this study and others should be assessed for
causal inference, as should the biological plausibility. In
addition, early onset may influence a person’s choice of
education and profession, which may in turn influence
the results.

Our results are in agreement with the earlier European
Community Respiratory Health Survey, which found
a positive association between lower socioeconomic sta-
tus and an increased risk of asthma [1,6]. Studies from
Chile, the Unites States and Sweden also revealed that
low socioeconomic status was related to a higher risk of
asthma [2,4,5]. Both men and women living in Northern
Sweden had a higher risk of hospitalization for asthma.
This could be due to the cold outdoor climate affecting
their health [25]. Because of the long winters in the
North, people spend more time at home. As a result, they
are more exposed to chemical pollution from new build-
ing materials, smoking, poor ventilation and indoor
dampness and mould, i.e. factors that have been found
to be associated with adult asthma [26].

Occupational exposures have been reported to have
caused ~10% of the cases of asthma among young men
and women [12,27] and 0.2-0.5% of young adults be-
come asthmatics or have their asthma exacerbated due to
their occupations [12]. The association between occupa-
tion and proximity to specific agents was assessed accord-
ing to job title. A job-exposure matrix in three groups of
biological dusts, mineral dusts and gases or fumes was
constructed [12]. A similar excess risk was shown in
a case—control study in Sweden, where the occupational
exposures for the risk of asthma were summarized as fol-
lows: welding fumes, man-made mineral fibres and sol-
vents for men and paper dust and textile dust for women
[28]. Consistent with these studies, the risk of asthma was
increased among several occupational groups in the pres-
ent study. For men, this applied to the following occupa-
tions: miners and quarry workers, shoe and leather
workers, smelters and metal foundry workers, mechanics
and iron and metal workers, welders, wood workers,
other construction workers, bricklayers and chemical
process workers. In women, mechanics, iron and metal
workers and engine and motor operators had an in-
creased risk of hospitalization for asthma. The main
exposures in these groups are cutting and engine oils,
metal, exhaust fumes and asbestos.

Our finding of an increased risk of hospitalization for
asthma among male farmers is consistent with findings
from earlier Swedish [29] and Swiss [30] studies. In Swe-
den, farming tasks are performed mainly by men. The

risk factors for asthma in the farming environment seem
to involve pig farming and the handling of hay, which
generates respiratory irritants and sensitizers, mostly
comprising exposure to mites and pollens that are asso-
ciated with the risk of asthma. An increased risk of hos-
pitalization for asthma was observed for male and female
drivers. Female drivers subjected to long-term exposures
were at even higher risk. Drivers are exposed to low con-
centrations of engine exhausts. They are particularly ex-
posed to diesel exhaust particles in traffic-related
pollutants, which enhance T-cell activation in severe
asthmatics [31].

Significantly increased risks of hospitalization for
asthma were observed among female launderers and
dry cleaners and assistant nurses with possible exposure
to various irritant gases, organic solvents from cleaning
materials, detergents and other indoor allergens or air
pollutions. The results were consistent with some earlier
studies [7,12].

Increased risks for hospitalization for asthma were
found for many male and female occupations, including
engine and motor operators, cooks and stewards and
chimney sweeps. Chemical exposure, for example to sol-
vents, occurs frequently in these occupations. Earlier ep-
idemiological studies have reported that solvent exposure
results in an increased risk for asthma [28]. In our pop-
ulation-based database, information is not available on
detailed job tasks or on exposure to potential chemicals
inside or outside the workplace. Hence these factors can-
not be distinguished from the effects of other risk factors,
such as smoking.

Smoking and second-hand smoke exposure are risk
factors for asthma. In the present study, it was not possi-
ble to differentiate the contributions of tobacco smoking
from occupational exposures, because no data on smok-
ing were available. It was, however, possible to compare
occupations with a high asthma risk for those with a high
lung cancer risk [18] in order to ascertain the effect of
smoking, bearing in mind that in some occupations the
risk of lung cancer may be increased due to carcinogenic
exposure. In the present study, significantly increased
SIRs of asthma were found for male food manufacture
workers and waiters, particularly those with long-term
exposure (two consecutive censuses). Increased risks of
lung cancer for food manufacture workers and waiters
have been found in earlier studies [32], which is in accor-
dance with the high prevalence of smokers reported in
these groups [33]. The increased risk of asthma in waiters
has also been reported in a Finnish population-based
case—control study [10].

Additionally, a novel contribution of our study is that
the data revealed occupations with a significantly de-
creased SIR, such as physicians, those working in the area
of religion, teachers, fishermen, whalers and sealers and
administrators and managers. Some of these occupations
imply a higher socioeconomic status and/or not being



exposed to an unhealthy environment. In addition, the
decreased risk in fishermen, whalers and sealers could
be explained by their sometimes long stay at sea.

The present study showed that socioeconomic status
(education) and occupation carried significantly increased
or decreased risks of hospitalization for asthma. For exam-
ple, men and women with a high educational level had
a slightly lower risk of hospitalization for asthma, whereas
waiters, chimney sweeps, bricklayers, welders, food man-
ufacture workers, farmers, packers, loaders and warehouse
workers, female postal and communication workers, me-
chanics and iron and metal workers and assistant nurses,
all with the same occupational titles in two consecutive
censuses, had substantially higher risks of hospitalization
for asthma than the reference group.

Key points

e Socioeconomic status and occupation had an ef-
fect on the population’s risk of hospitalization for
asthma.

e Some occupations had an increased risk whereas
others were associated with a decreased risk of
hospitalization for asthma.

e Future studies should investigate specific agents in
those occupations that were associated with an in-
creased risk of hospitalization for asthma.
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