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Summary
Background The aim of this study was to (1) investi-
gate the relation of socio-economic status (SES), mea-
sured as education, occupation, and income, with the
12-month prevalence of severe pain and with pain-
related sickness absence, and (2) analyse to what ex-
tent sociodemographic and medical factors influence
these associations.
Methods The study population comprised 8084 sub-
jects aged between 15 and 65 years from the Austrian
Health Interview Survey in 2006/07. Associations of
SES with the 1-year prevalence of severe pain and
sickness absence due to pain in those with severe
pain was assessed with logistic regression analysis and
adjusted for socio-demographic and chronic medical
conditions.
Results The 1-year prevalence of severe pain was
33.7%. Among those with severe pain, 32.9% were
on sickness absence due to pain. SES was signifi-
cantly associated with the prevalence of severe pain
and even more strongly with sickness absence due
to pain. Stepwise adjustment for socio-demograph-
ics and medical factors had only marginal effects on
these associations. Multivariate odds ratios (ORs) for
severe pain were 1.14; 1.18 and 1.32 for low income,
blue-collar workers, and low education, respectively.
Related ORs for sickness absence due to pain were
1.52; 1.14 and 2.05.
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Conclusions There was an association between SES,
particularly measured as educational level, and the
prevalence of severe pain, which was even stronger
with sickness absence due to pain.
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Introduction

Pain is a public health problem in many European
countries [1–3]. It is associated with high societal
costs, both, direct and indirect [4, 5]. The leading
cause of indirect costs due to pain is related to im-
paired occupational and vocational functioning [1, 6].
Pain, therefore, ranks among the top diagnostic cat-
egories for temporal and permanent loss of produc-
tivity [7, 8], like sickness absence [9–11], which of-
ten leads to disability pension [1, 9, 12]. In Austria,
musculoskeletal disorders, which include many pain-
related diagnoses like back pain, the most common
pain diagnosis, account for 14% of all sick-leave cases
and 22% of all sick-leave days [13].

Socio-economic status (SES), which can be oper-
ationalised by education, income, and type of occu-
pation, is one of the major determinants of health
[14] and particularly the prevalence of pain [8, 15–17].
Socio-economic differences have been reported to af-
fect sickness absence in general [18], and this is es-
pecially pronounced with regard to pain related sick-
ness absence. Previous research on explanatory fac-
tors for these SES differences has reported a multitude
of factors, including differences in socio-demograph-
ics [19]. Additionally, since SES is related to many dif-
ferent chronic somatic non-musculoskeletal diseases,
and many chronic diseases are common reasons for
sickness absences [13], it is important to take all these
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relations into account when analysing the association
between SES and sickness absence due to pain.

Empirically confirmed models exist on how SES
influences health, in particular pain, and sickness ab-
sence [20]. Those theories suggest, for instance, that
lower SES is on the one hand related to lower general
knowledge, health literacy, and material resources,
potentially leading to less healthier behaviour, and on
the other hand higher work-related physical and men-
tal exposure and increased work demands, leading to
poorer work ability [21–24]. Regarding explanatory
models within medicine, one can say in the case
of sickness absence that “a patient’s work ability is
impaired, and that he/she cannot work at 100% ca-
pacity” [20]. Still, an employee’s capacity to work in
case of reduced work ability is strongly dependent
on the type of occupation, which in turn is socio-
economically shaped [25, 26]. For example, an as-
sistant nurse is more exposed to heavy manual work
than a managing officer. Consequently, in case of
severe pain the work ability of the assistant nurse
might be more strongly affected and the risk of sick
leave higher than might be the case for the managing
officer. We therefore hypothesised that the socio-
economic gradient would be stronger for sickness
absence due to pain than for pain per se. Further-
more, it is not known to date which measures of SES
have the strongest relation with pain on the one hand
and sickness absence due to pain on the other hand,
when controlling for a number of sociodemographic
and morbidity factors.

The aim of this study was to:

1. investigate the relation of SES (measured as edu-
cation, income and type of occupation) with the
prevalence of severe pain in the general working-
age population,

2. assess the association of SES with pain-related sick-
ness absence in those who had severe pain, and

3. analyse to what extent sociodemographic andmed-
ical factors influence these associations.

Methods

Study population

The database for this analysis was the Austrian Health
Interview Survey (AT-HIS) 2006–2007 [27]. This survey
was carried out by Statistics Austria on behalf of the
Austrian Federal Ministry of Health, Family and Youth.
The survey is a micro-census of a representative sam-
ple of the entire Austrian population with the aim to
gain knowledge about subjective health, health deter-
minants, and utilisation of the health care system. The
questionnaire was designed based on the European
Core Health Interview Survey (EC-HIS) [28] and was
adapted for Austria by an expert panel. The interviews
were conducted face-to-face using computer assisted
personal interviewing. The subjects were interviewed
between March 2006 and March 2007 by trained in-

terviewers. The sample was stratified by geographic
region, with the same number of subjects being in-
cluded from each region. In order to account for the
stratification of the sample, the data were weighted by
geographic region, age, and sex. Missing values were
systematised.

The gross sample size was 25,130 subjects aged over
15 years. Of these, 9656 subjects were excluded (5709
subjects refused or discontinued the interview, 3308
were excluded due to difficulties in contacting them
or because of deficiency in the German language, and
for 639 cases data quality was insufficient). The in-
formation of a total of 15,474 subjects was eligible for
the analysis, thus the response rate was 63.1%. For
this analysis, only data for subjects aged 15–64 years,
who were gainfully employed at the time of question-
ing, were used. Therefore, the study population com-
prised 8084 subjects.

Outcome measures

Outcome measures comprised 12-month prevalence
of severe pain and 12-month prevalence of sickness
absence due to severe pain. These were assessed with
the following questions: “Did you suffer from severe
pain in one or more than one body site during the last
12 months?” and “Did you have sickness absence due
to this pain in the last 12 months?”

Exposure and covariates

Education, type of occupation, and income were used
as socio-economic variables. Level of education was
measured with three levels: primary education (up to
the age of 15 years), secondary education (apprentice-
ship, vocational school or secondary school with the
Austrian school leaving exam “Matura”), and tertiary
education (university or any other vocational train-
ing after the “Matura”). Occupation was assessed in
three categories: self-employed (which also included
freelancers and farmers), white-collar workers (which
also comprised civil servants), and blue-collar work-
ers. Income was indexed in three groups of net house-
hold income per month, divided by the number of
household residents. Categories were built based on
tertiles: 1–600�, 601–1500�, and 1501� and more.
The socio-demographic variables age, sex, and family
status were also included in the analysis. Age was as-
sessed in three categories: 15–34 years, 35–49 years,
and 50–64 years. Family status was dichotomized as
having (married or in partnership) or not having (sin-
gle, divorced, widowed) a partner.

In the AT-HIS, 12-month prevalence for medical
factors, i. e. several diseases and health complaints,
was investigated. Information on somatic non-mus-
culoskeletal disease comprised the following 14 dis-
eases:
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1. allergic bronchial asthma,
2. other forms from asthma,
3. other allergies,
4. diabetes mellitus,
5. cataract,
6. tinnitus,
7. hypertension,
8. myocardial infarction,
9. stroke,
10. chronic bronchitis or emphysema,
11. urinary incontinence,
12. gastric or duodenal ulcer,
13. cancer, and
14. migraine.

For the variable chronic musculoskeletal disease, the
following diagnostic groups were included:

1. osteoporosis,
2. osteoarthritis, and
3. chronic spinal disorders.

Finally, mental disease was defined as anxiety and/or
depression. All individuals with chronic conditions
were asked whether or not they had occurred in the
last 12 months. The variables somatic non-muscu-
loskeletal disease and musculoskeletal disease were
dichotomised in two variables with either having at
least one of the respective diseases or none of them.

Statistical analyses

Bivariate analyses were undertaken bymeans of cross-
tabs, and group differences were assessed with the
Z-test. Binary logistic regressionmodels were applied.
Severe pain in all subjects, as well as having been on
sickness absence due to pain in the sub-sample with
severe pain were used as dependent variables. The
different measures of SES were introduced as categor-
ical independent variables. In model I, crude odds
ratios (OR) and 95% confidence intervals (95% CI)
were computed. In model II, we adjusted for age,
sex, and family status. In model III, additional adjust-
ments were due to mental diseases, in model IV, we
additionally adjusted for somatic non-musculoskele-
tal diseases, and in model V, chronic musculoskeletal
diseases were additionally adjusted for. The results of
all logistic regression models are presented as odds
ratios (OR) and 95% confidence intervals (95% CI).
Moreover, R2 were calculated at each adjustment step
in order to evaluate the extent of the model fit. For
statistical analyses, IBM SPSS Statistics 21 was used.

The secondary analysis of the AT-HIS database that
was used for this study was approved by the Ethics
Committee of the Medical University Vienna (EC #
770/2011).

Results

As shown in Table 1, one third of the participants was
affected by severe pain within the last 12 months.
Of these, one third was on sickness absence due to
pain during the same time span. Subjects with higher
income had lower rates of severe pain, and with in-
creasing income the proportion of those on sickness
absence due to pain decreased gradually. Occupation
was mildly associated with the 12-month prevalence

Table 1 One-yearprevalenceofseverepainandsicknessab-
sencedue topain in thosewith severepainbydifferent socio-
demographic, socio-economicandmedical factors

N Percentage
of subjects
with severe
pain within
the last
12 months

Percentage of
subjects with
severe pain
on sickness
absence due
to pain in last
12 months

Total 8084 33.7 32.9

Income

0–1500 2298 33.6a,b 38.0a

1501–3000 3807 34.9b 32.6b

3001+ 1979 31.3a 27.5c

Occupation

Blue-collar workers 2340 36.9a 38.8c

Self-employed 999 34.8a,b 16.9a

White-collar workers 4745 31.8b 33.3b

Education

Primary education 1235 37.6a 39.9a

Secondary education 5804 33.4b 32.9b

Tertiary education 1045 30.7b 23.1c

Sex

Male 4579 31.3a 35.8a

Female 3505 36.8b 29.8b

Age

15–34 2813 25.4a 35.6a

35–49 3721 35.5b 32.6a

50–64 1550 44.3c 30.9a

Family status

Single, divorced, widowed 2319 28.8a 36.9a

Married or in partnership 5764 35.6b 31.7b

Chronic somatic non-musculoskeletal disorders

Yes 3122 47.5a 33.4a

No 4963 25.0b 32.4b

Chronic musculoskeletal disorders

Yes 2556 65.0a 34.7a

No 5527 19.2b 30.3b

Chronic mental disorders

Anxiety/depression 296 64.2a 42.1a

No anxiety/depression 7789 35.8b 32.3b

a, b, cThe letters following the percentages represent a subset of the variable
category that is significantly different at a significance level of p < 0.05 if it is
not the same letter
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of pain and clearly associated with the proportion of
individuals on sickness absence due to pain. Similarly,
education was gradually and inversely associated with
the proportion of those suffering from severe pain and
the proportion of those being on sickness absence.

Male sex was associated with a lower proportion
of subjects with severe pain, but if pain occurred,
men showed a higher proportion of sickness absence.
Higher age was associated with a higher chance of
severe pain, but not with being on sickness absence.
All three parameters of chronic diseases (somatic
non-musculoskeletal, musculoskeletal, and mental
diseases) were associated with a higher chance for se-
vere pain, and a higher proportion of subjects being
on sickness absence (Table 1).

All three socio-economic factors were significantly
associated with the risk of suffering from severe pain
in the logistic regression analysis (Table 2). In the
crude model, ORs ranged from 1.11 to 1.36. The esti-
mates for R2, however, were very low: 0.1%; 0.2%, and
0.3% for income, education, and type of occupation,
respectively. Stepwise adjustment for mental, somatic
non-musculoskeletal, and particularly chronic mus-
culoskeletal disorders lowered the estimates for ORs.
The introduction of these factors was associated with
considerable increases in R2 estimates. In the final
model, income was no longer significantly related to
severe pain. ORs for severe pain in blue-collar work-
ers and those with low education were 1.18, and 1.32,
respectively.

According to logistic regression analyses in Table 3,
the socio-economic variables were clearly associated
with pain related sickness absence in those with se-
vere pain. ORs ranged from 1.27 to 2.22 and R2 esti-
mates from 0.9% to 3%. Of note, being self-employed
was associated with a lower risk of sickness absence
due to pain. There was almost no effect on the es-
timates for the ORs and only a small effect on the
estimates for the R2 when stepwise adjusted for socio-
demographic factors and diseases. In the final model,
ORs for low income and low education with respect
to sickness absence due to pain were 1.52 and 2.05,
respectively.

Discussion

In our analyses we found that socio-economic adver-
sity was more strongly related to sickness absence due
to pain in individuals with severe pain than to se-
vere pain itself. Adjustment for socio-demographic
and medical factors only marginally affected these as-
sociations for both outcome measures. The highest
ORs were found for low education, but occupation
was most strongly associated with both pain and sick-
ness absence due to pain.

Associations of socio-economic factors with both
severe pain and sickness absence due to pain were
found as previously reported [8, 15–19]. We could
now also show that there was a stronger socio-eco-

nomic gradient with regard to sick leave due to pain
than with severe pain per se. Moreover, socio-demo-
graphic and morbidity factors explained much less of
the variability of sickness absence due to pain than
in the prevalence of severe pain itself. These findings
suggest that there is an even stronger socio-economic
gradient in pathways to reduced work capacity due to
pain than in pathways to severe pain. We could fur-
ther show that other socio-demographic factors and
chronic diseases only marginally affected these asso-
ciations. Factors which can additionally influence the
decision to take sickness absence due to severe pain
include work-related factors and health behaviour,
which are in turn socio-economically determined. In-
dividuals with lower socio-economic status might be
more often exposed to poor psychosocial and physi-
cal working conditions [21, 22]. They might also have
fewer possibilities to adapt their working situation in
order to limit the risk of work incapacity. Moreover,
adverse health behaviour, including infrequent phys-
ical exercise and high alcohol use, has been shown
to be associated with sickness absence and socio-
economic adversities [23, 24].

As in previous studies [15, 29, 30], we found
a stronger relationship to education and occupation
with pain and sickness absence due to pain rather
than to income. Similarly, education was found to be
more related to health behaviour than other measures
of SES in the Austrian population [14]. But, of course,
those three factors of SES are often interrelated [29].
Different reasons for the high impact of education on
sickness absence have been discussed in the litera-
ture [29]. Those reasons include the fact that higher
education gives people more understanding, health
literature, and health knowledge and helps patients to
cope better with the disease. Another possible expla-
nation is that better health is not the consequence,
but rather the cause of higher education and selection
could provide healthier people with better opportuni-
ties for education. Additionally, education determines
occupational position and income to a large extent
and those factors might lead to differences in sickness
absence [29].

There are several plausible reasons why occupation
is strongly related to sickness absence. Self-employed
subjects often do not strive to be granted sickness ab-
sence because they fear loss of income. This explains
why self-employed people were the occupation group
in our analysis with the lowest rate of sickness ab-
sence in subjects with severe pain. However, we also
found that blue-collar workers with severe pain were
granted sickness absence more often than white-col-
lar workers. This can be due to the fact that blue-
collar workers are more frequently exposed to heavy
manual work and, if severe pain occurs, it has a higher
influence on work capacity in those subjects. But also
psychosocial working conditions, which affect health
status and modify work ability, differ between occu-

K Socio-economic factors associated with the 1-year prevalence of severe pain and pain-related sickness. . . 11
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pational groups and can contribute to differences in
sickness absence [29].

We found a remarkable sex difference for being on
sickness absence due to pain in those suffering from
severe pain. Men had a higher prevalence than did
women. However, most studies found higher sickness
absence rates in women than in men [31]. In con-
trast to our analysis, the overall sickness absence rate
was examined in those studies and not the sickness
absence rate in those with a given medical condition.
Different working conditions for men and women
might contribute to the sex difference. Men might
work more often in upper white-collar or manage-
rial positions, or are self-employed and might more
often have a higher income, whereas women might
work more often in lower white-collar positions and
have a lower income [31]. Therefore, work ability in
different professions might be differently affected by
severe pain, which could explain the differential risk
for sickness absence.

This study has several strengths, including a large
and representative sample of the Austrian population
with a considerable number of measured characteris-
tics. Moreover, unlike most surveys, detailed data on
pain was available. We used three different measures
for the operationalisation of SES. A number of limi-
tations should also be mentioned. Underreporting is
likely in the measures of chronic diseases. Therefore,
the possibility of residual confounding in the mul-
tivariate models adjusting for chronic diseases can-
not be excluded. The interpretation of cross-sectional
studies is hampered, since causal associations cannot
be drawn. The validity of self-reported data on sick-
ness absence has been investigated in several previous
studies with divergent findings [32, 33]. The possibil-
ity of recall bias needs to be mentioned as a further
limitation.

In conclusion, in our analysis we found a clear
socio-economic gradient in the prevalence of severe
pain, but an even stronger socio-economic gradient
for being on sick leave due to pain in those with severe
pain independent of the effect of socio-demographics
and morbidity. Education and occupations seem to
be more strongly related to both outcome measures
than income.
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