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Socioeconomic and Occupational Risk Factors for
Rheumatoid Arthritis: A Nationwide Study Based on
Hospitalizations in Sweden
XINJUN LI, JAN SUNDQUIST, and KRISTINA SUNDQUIST

ABSTRACT. Objective. To investigate possible associations between socioeconomic status, occupation, and hos-
pitalization for rheumatoid arthritis (RA).
Methods. A nationwide database was constructed by linking the Swedish Census to the Hospital
Discharge Register in order to obtain data on all first hospitalizations for RA in Sweden during the
study period 1964 to 2004. Standardized incidence ratios (SIR) and 95% confidence intervals were
calculated by socioeconomic status (education level) and occupation for men and women aged 30
years and older. Three cohorts were defined based on occupational titles recorded in Swedish cen-
sus data in 1960, 1970, and 1980.
Results.A total of 13,820 male and 14,509 female hospitalizations for RA were identified during the
study period. Men and women with an education level > 12 years had significantly decreased SIR.
Among men, significantly increased SIR were present in all 3 cohorts among farmers, miners and
quarry workers, electrical workers, other construction workers, and engine and motor operators.
Among women, assistant nurses and religious, juridical, and other social-science-related workers
had significantly increased SIR in all 3 cohorts.
Conclusion. Socioeconomic status and occupation sometimes carry a significantly increased risk of
hospitalization for RA. Future studies could investigate specific agents in the occupations for which
increased risks are identified. (First Release May 1 2008; J Rheumatol 2008;35:986–91)

Key Indexing Terms:
SOCIOECONOMIC STATUS OCCUPATION FOLLOWUP STUDY
STANDARDIZED INCIDENCE RATIOS RHEUMATOID ARTHRITIS

From the Center for Family and Community Medicine, Karolinska
Institute, Huddinge, Sweden.

Supported by the National Institutes of Health (grant no. R01-H271084-
1), the Swedish Research Council (grant no. K2004-21X-11651-09A to Dr.
J. Sundquist and K2005-27X-15428-01A to Dr. K. Sundquist), and the
Swedish Council for Working Life and Social Research (grant no. 2001-
2373).

X. Li, MD, MPH, PhD; J. Sundquist, MD, PhD; K. Sundquist, MD, PhD.

Address reprint requests to Dr. X. Li, Center for Family and Community
Medicine, Karolinska Institute, Alfred Nobels allé 12, SE-141 83
Huddinge, Sweden. E-mail: xinjun.li@ki.se

Accepted for publication January 10, 2008.

Rheumatoid arthritis (RA) is an autoimmune disease that
causes chronic inflammation of the joints and sometimes
inflammation of the extraarticular tissues throughout the
body, including the skin, blood vessels, heart, lungs, and
muscles. RA affects roughly 1% of the population during
their lifetime1. The etiology of RA is largely unknown;
genetic susceptibility has been proven to play a role.
However, the concordance among monozygotic twins of
only 12% to 15%2,3 suggests that environmental factors are
also involved in the development of this disease.
A growing body of evidence indicates that socioeconom-

ic status is one risk factor for RA1,4,5. However, some stud-
ies have not observed an association between socioeconom-
ic status and RA6,7. Socioeconomic factors may influence

the risk of developing RA in many ways. For example,
exposure to harmful agents may be related to occupational,
residential, and lifestyle factors, which may in turn depend
on socioeconomic status. Although some studies have found
increased risks for RA among occupational categories4,5,8-11,
few have reported associations between specific occupations
and the incidence of RA8,10,12,13.
Many previous studies were based on prevalent cases and

relied on self-reports for exposure assessments and thus
potentially suffer from survivorship and recall bias. Our
study contributes to the increasing body of knowledge per-
taining to socioeconomic and occupational risks for RA
since the focus on a total population constitutes a novel
approach. We assessed hospitalizations for RA in the eco-
nomically active Swedish population between 1964 and
2004. Data were based on nationwide hospital registers,
which allowed us to analyze large sample sizes in each
occupational category and perform almost complete fol-
lowup of all individuals who had an occupational title and
were living in Sweden during that period.

MATERIALS AND METHODS
Data used in this study were retrieved from the MigMed database, located
at the Center for Family and Community Medicine at the Karolinska
Institute in Stockholm. MigMed is a single comprehensive database that
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contains individual-level information on all people in Sweden, including
age, sex, socioeconomic status (education level), occupation, region of res-
idence, hospital diagnoses and dates of hospital admissions in Sweden
between 1964 and 200414, date of emigration or immigration, and date and
cause of death. This unique database was constructed using several nation-
al Swedish data registers, including but not limited to the total population
register, the Multi-Generation Register, and the Swedish Hospital
Discharge Register. These are markedly complete and were provided to us
by Statistics Sweden (the Swedish government statistics bureau) and the
National Board of Health and Welfare14-17.

Information retrieved from the various registers in the MigMed data-
base was linked at the individual level via the national 10-digit civic regis-
tration number assigned to each person in Sweden for his or her lifetime.
Prior to inclusion in the MigMed database, civic registration numbers were
replaced by serial numbers to ensure the anonymity of all individuals.
These numbers were used to check that individuals with hospital diagnoses
of RA appeared only once in the dataset, for their first hospital diagnosis of
RA during the study period.

Swedish census data (included in the MigMed database) from 1960,
1970, and 1980 were used to define occupational status among economi-
cally active individuals. Three cohorts were defined for both men and
women. For men, the first cohort included men aged ≥ 30 years in 1960
and categorized according to their occupational status in 1960, the second
included men aged ≥ 30 years in 1970 and categorized according to their
occupational status in 1970, and the third cohort included men aged ≥ 30
years in 1960 who retained the same occupational title in 1960 and 1970.
For women, the same cutoff point was used for age (≥ 30 years) and the
same principle was used to define the 3 cohorts. However, the correspon-
ding 3 cohorts for women were defined a decade later because few women
were active on the labor market before 1970. The starting point for the fol-
lowup periods differed between the 3 cohorts (see Tables 2 and 3). All fol-
lowup periods proceeded until hospitalization for RA, death, emigration, or
the end of the study on December 31, 2004.

Outcome variable. The 7th, 8th, 9th, and 10th revisions of the International
Classification of Diseases (ICD-7, ICD-8, ICD-9, and ICD-10) were used
to identify all first hospital admissions for the outcome variable “RA” dur-
ing the study period (ICD-7, code 722; ICD-8, code 712; ICD-9, code 714;
and ICD-10, codes M05 and M06). Juvenile forms of RA were not includ-
ed. Only primary diagnoses of RA were included in the analysis.

Individual variables controlled for in the analysis
Gender: male and female.Age at diagnosis (defined as first hospitalization
during the study period) was categorized in 5-year groups, starting at 30
years. We included only individuals over 30 years of age because many
people do not have a stable occupation at younger ages.

Occupation. Occupation was coded according to national adaptations of the
Nordic Occupational Classification (NYK). Three-digit codes were com-
bined into 53 NYK occupational groups and one economically inactive
group18. Occupational groups were combined, based on similarities in the
included occupations. People without paid employment were excluded.

Socioeconomic status. Socioeconomic status was based on education level,
classified into 3 categories: < 9, 9–12, and > 12 years of education.

Geographic region. Geographic region was divided into (1) large cities
(cities with a population > 200,000 inhabitants, i.e., Stockholm,
Gothenburg, and Malmö); (2) Southern Sweden; and (3) Northern Sweden.
Geographic region was included as an individual variable to adjust for pos-
sible differences between regions in Sweden regarding hospital admissions
for RA. The boundary between Southern and Northern Sweden was drawn
at the river Dalälven, the traditional border between Southern and Northern
Sweden.

Statistical analysis. Person-years were calculated from the start of the fol-
lowup until hospitalization for RA, death, emigration or the closing date on
December 31, 2004. Age-specific incidence rates were calculated for the
whole followup period, divided into five 5-year periods.

Standardized incidence ratios (SIR) were calculated for different edu-
cation and occupational groups as the ratio of the observed to the expected
number of cases19, using all economically active individuals in the entire
cohort as reference. The expected number of cases was based on the num-
ber of cases in the entire cohort. The expected number of cases was calcu-
lated for age (5-yr groups), sex, time period (5-yr groups), region, educa-
tion level, and occupational group, i.e., specific standardized incidence
rates. Ninety-five percent confidence intervals (95% CI) were calculated
assuming a Poisson distribution19. SAS software was used in the statistical
analysis (SAS version 9.1; SAS Institute, Cary, NC, USA). The use of SIR
was based on the circumstance that the incidence rates of RA were low and
the age intervals were calculated for narrow age intervals, which allows
comparison with relative risks20.

The construction and use of the database was approved by the appro-
priate organizations, such as the Ethics Committee at Karolinska Institute,
Stockholm.

RESULTS
Table 1 shows the number of cases and SIR for hospitaliza-
tions for RA by socioeconomic status (education level),
region, and age at diagnosis among men (1964–2004) and
women (1970–2004). All SIR are also adjusted for time
period. A total of 13,820 men and 14,509 women over 30
years of age were hospitalized for RA during the followup
periods. Men and women with education level > 12 years
had significantly decreased SIR.
Table 2 shows SIR for hospitalizations for RA for men by

occupation in the 3 cohorts (census 1960, census 1970, and
census 1960 and 1970, i.e., men who retained the same
occupational title in 2 consecutive censuses). Only occupa-
tions with more than 50 cases in each cohort are presented.
All SIR were adjusted for age, period, region, and socioeco-
nomic status (education). Among men, significantly
increased SIR that were present in all 3 cohorts were

Table 1. Number of cases and SIR for hospitalization for RA by education
level, region, and age at diagnosis (first hospitalization during the study
period) among men (followed 1964–2004) and women (1970–2004).

Men (1964–2004) Women (1970–2004)
Education/Region N SIR (95% CI) N SIR (95% CI)

Education, yrs
< 9 10,122 1.0 (1.0 1.1) 8,244 1.0 (1.0 1.1)
9–12 3,043 1.0 (0.9 1.0) 4,819 1.0 (0.9 1.0)
> 12 655 0.8 (0.7 0.8) 1,446 0.9 (0.8 0.9)

Region
Large cities 4,250 1.0 (0.9 1.0) 5,325 1.0 (0.9 1.0)
Northern Sweden 2,872 1.0 (1.0 1.1) 2,487 1.0 (1.0 1.1)
Southern Sweden 6,698 1.0 (0.9 1.0) 6,697 1.0 (0.9 1.0)

Age at diagnosis, yrs
30–39 494 0.5 (0.4 0.5) 873 0.5 (0.5 0.6)
40–49 1,488 0.6 (0.6 0.7) 2,077 0.7 (0.6 0.7)
50–59 3,207 0.9 (0.9 1.0) 3,845 1.0 (0.9 1.1)
60–69 4,162 1.1 (1.1 1.2) 3,950 1.2 (1.2 1.3)
70–79 3,546 1.4 (1.4 1.5) 2,959 1.4 (1.3 1.4)
≥ 80 923 1.1 (1.0 1.1) 805 1.1 (1.0 1.2)

All 13,820 1.00 reference 14,509 1.00 reference

N: number observed; SIR: standardized incidence ratio. Data in bold type:
95% CI does not include 1.00.
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observed in the following occupational groups: farmers,
miners and quarry workers, electrical workers, other con-
struction workers, and engine and motor operators.
Significantly increased SIR were present in at least one of 3
cohorts among the following occupational groups: smelter
and metal foundry workers; mechanics and iron and metal-
ware workers; printers and related workers; packers, load-
ers, and warehouse workers; building caretakers and clean-
ers; and military personnel.
Table 3 shows SIR for hospitalizations for RA among

women by occupation in the 3 cohorts (census 1970, census
1980, and census 1970 and 1980, i.e., women who retained
the same occupational title in 2 consecutive censuses). Only

occupations with more than 50 cases in each cohort are pre-
sented. Among women, assistant nurses and religious,
juridical, and other social-science-related workers had a sig-
nificantly increased SIR that was present in all 3 cohorts.
Among the following occupational groups, significantly
increased SIR were present in one of 3 cohorts: shop man-
agers and assistants; electrical workers; wood workers; and
glass, ceramic, and tile workers.

DISCUSSION
The main finding of our study is that socioeconomic status
and occupation sometimes carry a significantly increased
risk of hospitalization for RA. Among men, significantly

Table 2. SIR for hospitalization for RA among men by occupation in 3 cohorts (census 1960, census 1970, and census 1960 and 1970, i.e., men who retained
the same occupational title in 2 consecutive censuses).

Census 1960 (1964–2004*) Census 1970 (1970–2004*) Census 1960 to Census 1970
(1970–2004*)

Occupation N SIR (95% CI) N SIR (95% CI) N SIR (95% CI)

Technical, chemical, physical and biological
workers 983 0.9 (0.8 0.9) 1,266 0.9 (0.8 0.9) 594 0.9 (0.8 1.0)

Teachers 179 1.0 (0.8 1.1) 251 1.0 (0.9 1.1) 126 1.0 (0.9 1.2)
Religious, juridical and other social-science-
related workers 104 0.7 (0.6 0.9) 185 0.9 (0.7 1.0) 59 0.8 (0.6 1.0)

Artistic workers 56 0.9 (0.7 1.2) 51 0.8 (0.6 1.0) 28 0.9 (0.6 1.2)
Administrators and managers 348 0.9 (0.8 1.0) 383 0.9 (0.8 1.0) 138 0.9 (0.8 1.1)
Clerical workers 489 0.9 (0.8 1.0) 566 1.0 (0.9 1.1) 185 0.9 (0.8 1.1)
Sales agents 620 0.9 (0.8 0.9) 641 0.9 (0.8 0.9) 284 0.9 (0.8 1.0)
Shop managers and assistants 300 0.9 (0.8 1.0) 249 0.9 (0.8 1.0) 104 0.9 (0.7 1.1)
Farmers 1,633 1.1 (1.0 1.1) 954 1.1 (1.0 1.2) 821 1.2 (1.1 1.2)
Gardeners and related workers 236 1.1 (0.9 1.2) 184 1.0 (0.8 1.1) 92 1.1 (0.8 1.3)
Forestry workers 364 1.0 (0.9 1.1) 197 0.9 (0.7 1.0) 90 0.9 (0.7 1.1)
Miners and quarry workers 175 1.7 (1.5 2.0) 145 1.8 (1.6 2.2) 43 1.4 (1.0 1.9)
Transport workers 129 0.9 (0.8 1.1) 165 1.0 (0.9 1.2) 45 1.1 (0.8 1.5)
Drivers 1,011 1.0 (0.9 1.1) 798 1.0 (0.9 1.0) 424 0.9 (0.8 1.0)
Postal and communication workers 149 1.0 (0.8 1.1) 157 1.1 (0.9 1.2) 70 1.0 (0.8 1.2)
Textile workers 139 0.8 (0.7 1.0) 102 0.9 (0.7 1.0) 56 0.8 (0.6 1.1)
Shoe and leather workers 54 1.1 (0.8 1.4) 22 0.9 (0.5 1.3) 11 0.7 (0.3 1.3)
Smelter and metal foundry workers 292 1.1 (0.9 1.2) 271 1.2 (1.1 1.4) 94 1.0 (0.8 1.2)
Mechanics, iron and metalware workers 1,466 1.1 (1.0 1.1) 1.314 1.0 (0.9 1.0) 654 1.0 (1.0 1.1)
Plumbers 172 1.1 (0.9 1.2) 153 1.0 (0.9 1.2) 99 1.1 (0.9 1.4)
Welders 181 1.0 (0.8 1.1) 188 1.0 (0.8 1.1) 59 0.8 (0.6 1.1)
Electrical workers 507 1.1 (1.0 1.2) 501 1.1 (1.0 1.2) 282 1.2 (1.1 1.3)
Wood workers 714 0.9 (0.9 1.0) 778 1.0 (0.9 1.1) 368 1.0 (0.9 1.1)
Painters and wallpaper hangers 197 0.8 (0.7 0.9) 205 0.9 (0.8 1.0) 123 0.8 (0.7 1.0)
Other construction workers 498 1.2 (1.1 1.4) 561 1.3 (1.2 1.5) 210 1.4 (1.2 1.6)
Bricklayers 105 1.0 (0.8 1.2) 105 1.1 (0.9 1.4) 69 1.1 (0.9 1.4)
Printers and related workers 133 0.9 (0.8 1.1) 158 1.1 (1.0 1.3) 80 0.9 (0.7 1.2)
Chemical process workers 191 1.0 (0.8 1.1) 136 0.9 (0.7 1.0) 49 0.9 (0.6 1.2)
Food manufacturing workers 225 0.9 (0.8 1.1) 161 0.9 (0.8 1.1) 87 0.9 (0.7 1.1)
Glass, ceramic and tile workers 234 1.1 (0.9 1.2) 233 1.0 (0.9 1.1) 54 0.8 (0.6 1.0)
Packers, loaders and warehouse workers 807 1.1 (1.1 1.2) 612 1.1 (1.0 1.1) 173 1.1 (0.9 1.2)
Engine and motor operator workers 383 1.2 (1.1 1.3) 435 1.1 (1.0 1.3) 128 1.2 (1.0 1.5)
Public safety and protection workers 157 1.0 (0.9 1.2) 190 1.0 (0.9 1.2) 88 1.0 (0.8 1.2)
Building caretakers and cleaners 112 1.1 (0.9 1.3) 223 1.2 (1.0 1.4) 47 1.1 (0.8 1.5)
Launderers and dry cleaners 57 0.8 (0.6 1.0) 60 0.9 (0.7 1.1) 22 0.7 (0.4 1.1)
Military personnel 110 1.1 (0.9 1.3) 94 1.2 (1.0 1.5) 64 1.2 (0.9 1.5)
All 13,820 1.0 reference 13,003 1.0 reference 6,097 1.0 reference

* Followup intervals. N: number observed; SIR: standardized incidence ratio. Data in bold type: 95% CI does not include 1.00.
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increased SIR were present in all 3 cohorts among farmers;
miners and quarry workers; electrical workers; other con-
struction workers; and engine and motor operators. Among
women, assistant nurses and religious, juridical, and other
social-science-related workers had a significantly increased
SIR that was present in all 3 cohorts. However, no increased
SIR were found for most occupational groups.
To our knowledge, this is the first study to investigate the

association between socioeconomic and occupational status
and the risk of hospitalization for RA in an entire population
aged ≥ 30 years. This approach yielded 13,820 cases among
men and 14,509 among women. The study also has a num-
ber of other strengths. For example, the civic registration
number (changed to a serial number to ensure anonymity)
assigned to each individual in Sweden made it possible to
track the records of every person for the whole followup
period. This ensured that there was no loss to followup. Data
on occupational status were almost 100% (99.2%) complete.

Additionally, the data in the Swedish Hospital Discharge
Register are also remarkably complete. In 2001, the main
diagnosis was missing in 0.9% and the national registration
number in 0.4% of hospitalizations15. Another strength is
that we report all results with only one significant digit. This
approach minimizes an overinterpretation of the results21-24.
Finally, the study was based on practically complete nation-
wide coverage of all hospitalizations for RA in a country
with a high healthcare standard14 during a defined study
period.
Our study also has some limitations. For example, we

had no data on individual risk factors for RA, such as
lifestyle factors. In a register that includes an entire popula-
tion, it is not feasible to include individual data on, for
example, smoking, drinking, and other individual risk fac-
tors. However, we adjusted our results for hospitalization for
socioeconomic status, which is associated with, for exam-
ple, smoking. Further, there have been large changes in the

Table 3. SIR for hospitalization for RA among women by occupation in 3 cohorts (census 1970, census 1980, and census 1970 and 1980, i.e., women who
retained the same occupational title in 2 consecutive censuses).

Census 1970 (1970–2004*) Census 1980 (1980–2004*) Census 1970 to Census 1980
(1980–2004*)

Occupation N SIR (95% CI) N SIR (95% CI) N SIR (95% CI)

Technical, chemical, physical and biological
workers 152 0.9 (0.8 1.0) 231 1.1 (0.9 1.2) 62 0.9 (0.7 1.2)

Nurses 350 0.9 (0.8 1.0) 392 0.9 (0.8 1.0) 173 0.9 (0.8 1.0)
Assistant nurses 1,192 1.1 (1.1 1.2) 1,272 1.1 (1.1 1.2) 484 1.1 (1.0 1.2)
Other health and medical workers 238 1.0 (0.9 1.2) 277 1.1 (0.9 1.2) 114 1.2 (0.9 1.4)
Teachers 676 1.0 (0.9 1.0) 791 1.0 (0.9 1.0) 399 1.0 (0.9 1.1)
Religious, juridical and other social-science-
related workers 245 1.1 (1.0 1.3) 427 1.1 (1.0 1.2) 99 1.2 (1.0 1.5)

Artistic workers 54 1.0 (0.8 1.4) 53 0.9 (0.7 1.2) 20 1.0 (0.6 1.6)
Administrators and managers 126 1.1 (0.9 1.3) 158 0.9 (0.8 1.0) 24 1.0 (0.6 1.4)
Clerical workers 2,780 1.0 (0.9 1.0) 2,776 1.0 (0.9 1.0) 1,322 1.0 (0.9 1.1)
Sales agents 263 1.0 (0.9 1.1) 277 0.9 (0.8 1.0) 46 1.0 (0.7 1.3)
Shop managers and assistants 1,775 1.0 (1.0 1.1) 962 0.9 (0.9 1.0) 490 1.0 (0.9 1.1)
Farmers 562 1.0 (0.9 1.1) 511 1.0 (0.9 1.1) 189 1.0 (0.9 1.2)
Gardeners and related workers 194 1.0 (0.9 1.2) 50 0.9 (0.7 1.2) 14 1.0 (0.5 1.6)
Drivers 89 0.9 (0.7 1.1) 93 1.0 (0.8 1.2) 19 0.8 (0.5 1.3)
Postal and communication workers 444 1.0 (0.9 1.1) 380 1.0 (0.9 1.2) 163 1.0 (0.8 1.2)
Textile workers 488 0.9 (0.8 1.0) 191 0.8 (0.7 1.0) 98 0.8 (0.7 1.0)
Mechanics, iron and metalware workers 218 1.0 (0.8 1.1) 201 1.1 (0.9 1.2) 35 0.7 (0.5 1.0)
Electrical workers 148 1.2 (1.0 1.4) 112 1.1 (0.9 1.4) 38 1.3 (0.9 1.8)
Wood workers 46 0.9 (0.7 1.2) 72 1.3 (1.0 1.6) 14 1.4 (0.8 2.4)
Printers and related workers 90 1.2 (0.9 1.4) 60 1.0 (0.8 1.3) 23 1.1 (0.7 1.6)
Chemical process workers 58 1.0 (0.7 1.3) 59 1.3 (0.9 1.6) 10 0.9 (0.5 1.7)
Food manufacturing workers 156 1.0 (0.8 1.1) 73 0.9 (0.7 1.1) 22 0.8 (0.5 1.3)
Glass, ceramic, and tile workers 172 0.9 (0.8 1.1) 139 1.2 (1.0 1.5) 37 1.1 (0.8 1.5)
Packers, loaders, and warehouse workers 279 0.9 (0.8 1.1) 196 1.0 (0.9 1.2) 50 1.1 (0.9 1.5)
Cooks and stewards 607 1.0 (0.9 1.1) 443 0.9 (0.9 1.0) 125 1.0 (0.8 1.2)
Home helpers 1,002 1.0 (0.9 1.0) 998 1.0 (0.9 1.1) 223 1.0 (0.9 1.1)
Waiters 359 0.9 (0.8 1.0) 207 0.9 (0.7 1.0) 66 0.9 (0.7 1.1)
Building caretakers and cleaners 1,153 1.0 (0.9 1.0) 994 1.0 (0.9 1.0) 288 1.0 (0.8 1.1)
Hairdressers 168 1.1 (0.9 1.2) 101 1.0 (0.8 1.2) 70 1.1 (0.9 1.4)
Launderers and dry cleaners 204 1.0 (0.8 1.1) 156 0.9 (0.8 1.1) 34 1.0 (0.7 1.4)
All 14,509 1.0 reference 12,872 1.0 reference 4,804 1.0 reference

* Followup intervals, N: number observed; SIR: standardized incidence ratio. Data in bold type: 95% CI does not include 1.00.

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2008. All rights reserved.

 www.jrheum.orgDownloaded on May 26, 2023 from 

http://www.jrheum.org/


990 The Journal of Rheumatology 2008; 35:6

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2008. All rights reserved.

labor market in Sweden during the study period25-27. Lack
of information on the duration of employment was partly
remedied by the analysis of individuals who maintained the
same occupation through 2 consecutive censuses. The qual-
ity of data on occupational titles has been assessed by
Warnryd and coworkers28. Their results showed that the pro-
portion of concordant occupational titles was 72%, suggest-
ing a reasonable quality of the census data. In terms of reli-
ability, the coding showed about 10% misclassifications.
Half of the errors were due to variation in the subjects’
responses, while the other half were due to variation in the
coding of equivalent responses. The large number of com-
parisons could be regarded as both a strength and a limita-
tion, as some associations might have been due to chance. In
addition, early onset may influence a person’s choice of
occupation, which may in turn influence the results. The
absence of outpatient data is also a limitation, as only the
most severe cases were included, i.e., those that required
hospitalization. However, the relatively long followup peri-
ods increase the probability of identifying RA cases in the
population by means of the hospital registers. Further, we
were unable to test for the validity of the diagnoses because
our data were based on the entire population. However, we
used only primary diagnoses for RA recorded in the hospi-
tal registers, i.e., all patients were hospitalized mainly for
RA, which increases the possibility that the diagnoses are
valid. We also investigated the number of subsequent hospi-
talizations for RA. Two or more admissions for RA were
recorded among 60.2% of the cases, whereas 39.8% had
only one admission for RA. However, this bias is present in
all the occupational groups in the comparison. We have no
reason to believe that the magnitude of this bias differed
among the occupational groups and therefore it ought to be
of minor importance.
We found a decreased risk of hospitalization for RA in

individuals with high socioeconomic status (> 12 years of
education), which is consistent with findings from previous
research4. Low socioeconomic status may be a risk factor in
the development of RA1,4,5 because social and economic
deprivation are associated with psychosocial stressors, occu-
pational exposures, infections, and poor nutrition. Low
socioeconomic status may influence the risk for RA through
factors that are seen more frequently in other autoimmune
diseases29,30.
Occupational factors have been suggested to be involved

in the etiology of RA. The association between occupation
and proximity to specific agents has been assessed accord-
ing to job title8-10,13. A similar excess risk was demonstrat-
ed in a case-control study in Sweden in which the occupa-
tional exposures associated with an increased risk of RA
were summarized as follows: vibrations, asbestos, fertiliz-
ers, crops and/or forage, and mineral dust (e.g., silica
dust)31. A study from the United States found that crys-
talline silica exposure was associated with RA12. In accord

with these, our study shows that the risk of hospitalization
for RA was increased among men with similar occupational
exposures. For men, this applied more or less for the fol-
lowing occupations: farmers; miners and quarry workers;
electrical workers; other construction workers; engine and
motor operators; smelter and metal foundry workers;
mechanics and iron and metalware workers; printers and
related workers; packers, loaders, and warehouse workers;
building caretakers and cleaners; and military personnel. For
women, fewer occupations were associated with increased
risk of hospitalization for RA, i.e., assistant nurses; reli-
gious, juridical, and other social-science-related workers;
shop managers and assistants; electrical workers; wood
workers; and glass, ceramic, and tile workers.
The main exposures in the occupations associated with

increased risks in this study would be fertilizers, crops
and/or forage, mineral dust, mineral oils, vibrations and
engine oils, metal, exhaust fumes, solvents, chemical clean-
ing agents, and asbestos.
Our finding of an increased risk of hospitalization for RA

among male farmers is consistent with findings from earlier
studies9,31. In Sweden, farming tasks are performed mainly
by men. The risk factors for RA in the farming environment
seemed to involve pig farming and the handling of hay, rural
living, and well-water use. The reason for the increased risk
could also be greater use of various chemicals and pesticides
in farming. Farmers and those living in rural areas would be
more likely to have more exposure to pesticides, although
such exposures could not be directly established in our
study. In addition, we had no information about specific
exposures to, for example, chemicals, so it is not feasible to
identify the kinds of agents that are involved in the causal
pathways. Finally, we had no access to data on smoking, i.e.,
a risk factor for RA, according to previous research32.
Socioeconomic status and occupation sometimes carry a

significantly increased risk of hospitalization for RA. Future
studies could investigate specific agents in the occupations
for which increased risks are identified.
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