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Chronic back problems and labor force
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impact of comorbid arthritis
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Abstract

Background: Back problems and arthritis are common chronic conditions, while having back problems is a
frequent reason for lost work time. The objective of this study was to investigate employment status amongst
individuals who report having both back problems and arthritis, compared to having either condition alone.

Methods: We analyzed data from the 2007/2008 Canadian Community Health Survey (ages 25–64, n = 79,719).
Respondents who reported neither having worked in the past 12 months nor the past week were coded as not
currently employed. Those reported being permanently unable to work were considered to be out of the labor
force. Log-Poisson regressions, adjusting for socio-demographic and lifestyle factors, were used to estimate risks for
being not currently employed or being out of the labor force for 5 mutually exclusive groups of chronic conditions:
arthritis and back problems, back problems, arthritis, any other chronic conditions, and no chronic conditions.

Results: 12.7% of respondents reported being not currently employed and 2.9% being out of the labor force. 5.8%
of respondents reported both arthritis and back problems, while 16.1% reported back problems and 7.3% arthritis.
The back problems and arthritis group had the highest risk of not being currently employed. The risk was higher
for men (PR = 1.90; 95% CI = 1.58, 2.29) than for women (PR = 1.31; 95% CI = 1.18, 1.46). Risks of being
permanently unable to work were also the greatest for those with comorbid back problems and arthritis.

Conclusions: There is a need for a reappraisal of back problems as a cause of work disability to account for the
possibility of co-occurring arthritis.
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Background
Musculoskeletal disorders are among the most costly to
society, and the major types of disorders contributing to
these costs are back problems and arthritis [1]. The high
cost is due to a combination of high population preva-
lence and the impact of these disabling conditions on
productivity [2,3]. Back problems and arthritis are consist-
ently in the top three most frequently reported health
conditions in Western Countries, with population preva-
lences of 15-20% for each condition in the population
aged 15 years and older [4-7]. Having back problems is
recognized as one of the most frequent reasons for lost
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work time, a major cause of long term disability and a great
economic burden [8-10]. An analysis of the occupational
health supplement of the US National Health Interview
Survey found that repeated trouble with back, neck or spine
was the most prevalent work-related chronic condition and
accounted for 49% of workers’ compensation claims filed
[11]. In Ontario, Canada, injuries to the back were the most
common source of Workplace Safety and Insurance Board
lost time claims, accounting for almost a third of all lost
time claims [12]. An Australian study found back problems
to be the most commonly reported chronic health condi-
tion forcing early retirement [2]. Arthritis is one of the most
common causes of long-term disability [4,13], and also a
frequent reason for work loss [14,15], although unlike back
problems, it is not usually attributed to injury. Numerous
studies have shown that individuals with arthritis are at
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greater risk for work loss, work disability and early
retirement [2,3,15-17].
Although the burden of back problems on work-time loss

and work productivity is well documented, there is a limited
body of evidence describing the impact of comorbidities on
employment outcomes for individuals with back problems.
Several studies have shown that co-occurring chronic phys-
ical and mental conditions increases the risk of work loss
and work cutback days compared to having a physical or
mental condition alone [18-21]. Current evidence shows
that chronic back problems are associated with increased
risk of a variety of physical conditions including other
musculoskeletal disorders, heart disease, migraines
and headaches [22-25], and mental conditions [26-28].
Given its high frequency in the population, it is perhaps
not surprising that arthritis has been found to be the most
commonly reported comorbidity with back problems
[23,24]. Nonetheless, the impact of having co-occurring
back problems and arthritis has been little studied.
This study builds on an earlier study examining the

impact of co-occurring arthritis and back problems on a
range of health indicators. It was found that individuals
who reported both conditions had significantly higher
risks of reporting activity limitation, fair/poor self-rated
health and self-rated mental health, and having more
than three doctor consultations in the previous month
compared to individuals who reported having arthritis only
or back problems only [29]. Building on these find-
ings, we hypothesized that having co-morbid back
problems and arthritis would also negatively impact
labor force participation over and above the effect of
having each condition on its own.
The primary objective of this study was to investigate

employment status amongst individuals who reported
having arthritis but not back problems, those who
reported having back problems but not arthritis, those
who reported having both, those who reported having
other chronic conditions but neither back problems nor
arthritis, and those who reported no chronic conditions.
The secondary objective was to determine if any sex dif-
ferences in employment status existed between these
groups, since earlier work has shown gender differences
in the relationship between labor force participation and
health [30-32].

Methods
Study design and setting
Data used in this study were obtained from Cycle 4.1
(2007/2008) of the Canadian Community Health Survey
(CCHS), which is a cross-sectional survey administered
by Statistics Canada to collect information on health sta-
tus, health care utilization, and health determinants of
Canadians aged 12 years and older. Details on the design
and administration of the survey are documented
elsewhere [33]. Briefly, the CCHS used a two-stage clus-
ter design to generate a nationally representative sample
of respondents: in the first stage, provinces and territor-
ies were divided into strata based on geographic and
socio-demographic characteristics, with target sample
sizes defined for each to ensure representativeness of
sample; in the second stage, households were randomly
sampled from each stratum. Finally, one person per
household was randomly selected to complete the inter-
view. Individuals living on First Nations Reserves, on
Crown Lands, in institutions, individuals who are full-
time members of the Canadian Forces, and residents of
remote regions were excluded. It is estimated that the
CCHS covered approximately 98% of the Canadian popu-
lation aged 12 years and older [33]. Data were collected
with computer assisted interviews.
Data were obtained through access to Statistics

Canada’s Public Use Microdata File collection, which is
available to subscribing institutions for a fee. This study
restricted analyses to 2007/2008 CCHS respondents of
working age (25–64) to capture the population most
likely to be employed.

Variable definitions
Outcome variable (employment status)
Respondents were asked “Have you worked at a job or
business at any time in the past 12 months?” to which
they answered yes or no. Respondents were also asked
about their job status in the week prior to the interview:
“Last week, did you work at a job or a business? Please
include part-time jobs, seasonal work, contract work,
self-employment, baby-sitting and any other paid work,
regardless of the number of hours worked,” to which
they answered yes, no, or permanently unable to work.
They were also asked if they had a job from which they
were absent in the week prior to the interview: “Last
week, did you have a job or business from which you
were absent?”. Individuals who reported being perman-
ently unable to work in the past week were considered
as being out of the labor force, even if they reported
having worked in the past year. Those who reported not
having worked in the past 12 months and not having
worked in the past week and not being temporarily
absent from a job in the past week were considered not
currently employed. Individuals who reported working
in the past 12 months and did not report being perman-
ently unable to work in the past week were considered
to be in the labor force, although they may have been
temporarily absent from work in the past week or may
not have been employed in the past week.

Independent variable (chronic conditions)
Respondents were asked about the presence of “long-term
conditions which are expected to last or have already
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lasted six months or more and that have been diagnosed
by a health professional.” Questions were asked about 17
conditions, which included asthma, arthritis (excluding
fibromyalgia), back problems (excluding fibromyalgia and
arthritis), high blood pressure, migraine headaches,
chronic bronchitis, emphysema, chronic obstructive pul-
monary disease (COPD), diabetes, heart disease, cancer,
stomach or intestinal ulcers, stroke, urinary incontinence,
bowel disorder, mood disorder (depression, bipolar dis-
order, mania or dysthymia) and anxiety disorder (phobia,
obsessive-compulsive disorder, panic disorder). Based on
this information, respondents were grouped into five
mutually exclusive categories: i) having back problems but
not arthritis, ii) having arthritis but not back problems, iii)
having arthritis and back problems, iv) having other
chronic condition(s) and neither back problems nor arth-
ritis, and v) not having any chronic conditions. Being in
groups i, ii or iii does not exclude the possibility of having
other comorbid chronic condition(s) in addition to back
problems and/or arthritis.

Covariates (socio-demographic, lifestyle and health
characteristics)
Age, sex and education level were included as covariates in
the regressions since they are associated with employment
outcomes and risk of chronic conditions [14]. Age was
categorized into ten year intervals starting with 25–34 and
ending with 55–64. Respondents’ highest levels of educa-
tion achieved were grouped as “less than secondary”,
“secondary graduate”, “some post-secondary” and “post-
secondary graduate”. Living arrangements were included
since previous work has shown an association between
employment and living arrangements for people living with
chronic diseases [30,31]. Respondents’ living arrangements
were classified into four categories: single and living alone
or with non-family, living with a partner, living with
children, and other.
Several health and lifestyle variables (BMI, smoking,

alcohol consumption, physical activity level) were also
included as covariates, since they can also be associated
with both employment status and presence of chronic con-
ditions [14]. BMI was calculated using the respondents’
reported weight and height by the following calculation:
weight(kg)/height2(m2). BMI was grouped into three
categories: underweight/normal weight (<25 kg/m2), over-
weight (25–29.9 kg/m2), and obese (≥30.0 kg/m2), in
accordance with the World Health Organization’s BMI
classification [34]. Pregnant women were excluded from
analyses. Based on reported history of cigarette smoking,
respondents were categorized as current or former smoker
or never smoked. Respondents were categorized as a regu-
lar drinker (at least once a month), an occasional drinker
(less than once a month), or a nondrinker (did not drink
any alcohol in the past 12 months) based on their alcohol
consumption in the past 12 months. Physical activity was
classified as active, moderately active, or inactive, using
Statistics Canada’s Physical Activity Index derived from
total daily energy expenditure values calculated for 21
leisure time activities [35].

Statistical analysis
The distribution of socio-demographic and lifestyle char-
acteristics was calculated for employment outcome vari-
ables and individuals reporting back problems only, both
arthritis and back problems, arthritis only, and any other
chronic conditions. Sample weights provided by Statistics
Canada were used to account for the study design and
sampling frame.
Overall and sex-stratified log-Poisson regression analyses

with bootstrap variance estimations were used to estimate
the risks of being not currently employed and risks of being
out of the labor force for individuals reporting back prob-
lems only, both arthritis and back problems, arthritis only,
and any other chronic condition(s), in reference to those
who reported not having any chronic conditions. Log-
Poisson regression yields a prevalence ratio (PR) whose
mathematical computation and interpretation is identical to
a relative risk [36,37]. The regression models were adjusted
for age, BMI, living arrangement, highest level of education
completed, smoking status, alcohol intake and physical
activity level. Responses with missing values for any
variables were excluded from analyses.
SAS Version 9.2. was used for descriptive analyses,

and STATA 12 was used for log-Poisson regressions.

Results
The household level response rate for this survey was
84.6% and the person-level response rate was 91.7%
resulting in a 77.6% response rate at the national level.
After excluding individuals that did not meet the age cri-
teria for our study, our sample included responses from
79,719 individuals. The employment status of the popu-
lation is shown in Table 1. The majority (84.4%) of re-
spondents were in the labor force, of whom 83.7%
worked both in the last year and the past week. The
16.3% who did not work in the past week included those
who were temporarily away from work and those who
were looking for work. No information was given about
reasons for being temporarily away from work; these
could include vacation and other leave as well as sick-
ness absence. Only a minority (12.7%) of respondents
were not currently employed, most frequently women.
An additional 2.9% reported being out of the labor force.
As might be expected, those who were not currently
employed or were out of the labor force were more
likely to be older.
An estimated 16.1% of the population aged 25–64 years

reported having back problems, 7.3% reported having



Table 1 Distribution of socio-demographic and lifestyle
characteristics among working-age individuals in Canada
based on employment status; 2007/2008 Canadian
Community Health Survey, ages 25-64

Employment status

In labor
force

Not currently
employed

Out of the
labor force

Estimated number of
individuals (1,000)

14,830 2,236 504

Prevalence (%) 84.4 12.7 2.9

Sex (%)

Male 52.6 27.2 50.5

Female 47.4 72.8 49.5

Age (%)

25-34 26.3 16.9 7.0

35-44 28.4 16.9 15.2

45-54 28.9 18.9 32.7

55-64 16.4 47.3 45.0

Education (%)

< Secondary grad 8.5 22.5 34.5

Secondary grad 15.4 19.8 15.3

Some post-secondary 6.7 6.7 10.0

Post-secondary grad 69.5 51.0 40.3

BMI (%)

Underweight/normal 46.8 48.4 39.2

Overweight 35.6 31.1 32.6

Obese 17.6 20.5 28.2

Living arrangement (%)

Single, with or without others 17.7 16.3 35.5

Living with partner/spouse 25.2 34.4 28.2

Living with children 45.8 39.1 24.3

Other 11.3 10.3 12.0

Smoking (%)

Never 34.5 39.0 25.8

Current 25.0 22.4 42.5

Former 40.5 38.7 31.7

Alcohol consumption (%)

Nondrinker 14.3 31.0 42.3

Regular 70.6 50.0 36.7

Occasional 15.1 19.0 21.0

Physical activity (%)

Active 23.2 24.1 12.9

Moderately active 25.4 25.3 17.7

Inactive 51.4 50.6 69.3
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arthritis, 5.8% reported having both arthritis and back
problems, with a further 24.8% reporting other chronic
condition(s) (Table 2). A greater proportion of those
with back problems only were male or in younger age
groups, and a smaller proportion was obese compared
to those with both back problems and arthritis or arth-
ritis only. Overall the characteristics of these latter two
groups were more similar to each other than the back
problems only group. A higher proportion of individuals
with back problems only were in the labor force than
those with both back problems and arthritis or arthritis
only. Of all the groups, individuals who reported both
back problems and arthritis had the highest proportion
reporting being out of the labor force.
Results from log-Poisson regressions showed that after

controlling for socio-demographic and lifestyle factors,
the highest risk of not being currently employed was
found for the back problems and arthritis group, and
this risk was substantially higher than that of most other
chronic disease groups (Table 3). Sex-stratified analyses
yielded some notable differences between the sexes in
terms of predictors of being not currently employed.
The risk for the back problems and arthritis group was
significantly higher for men than women. Having only
back problems was a significant predictor of not being
currently employed for men but not for women. The
impact of increasing age was greater for men than
women. For women, living with a partner and/or
children was associated with an increased likelihood of
being not currently employed. The reverse was observed
for men, who were less likely to be not currently
employed if living with a partner and/or children.
Having higher levels of education was generally protective
in terms of employment status.
Factors found to be associated with being out of the

labor force are shown in Table 4. Prevalence ratios for
the both back problem and arthritis group were signifi-
cantly higher than those for all other chronic disease
groups, except for arthritis in women. The prevalence
ratios for back problems only were not statistically
different from those for the arthritis only or other
chronic condition groups, overall and in sex stratified
analyses. In contrast to the findings for not being
currently employed, other predictors of being out of the
labor force were similar between the sexes.
Two sensitivity analyses were performed to examine

the robustness of the results. The log-Poisson regres-
sions were replicated with individuals 25–54 years-old to
reduce potential effects of early retirement. This showed
no substantial difference from the primary analyses
[Additional file 1]. Another analysis with missing BMI data
coded as a separate category to account for potential bias
resulting from non-response and exclusion of pregnant
women also showed no difference.



Table 2 Prevalence and distribution of socio-demographic characteristics among working-age individuals (ages 25–64)
back problems, arthritis and back problems, reporting arthritis, and any other chronic conditions; 2007/2008 Canadian
community health survey

No chronic condition Back problem Back problem + Arthritis Arthritis Other chronic
condition(s)

Estimated number of individuals (1,000) 8,401 2,927 1,061 1,328 4,511

Prevalence (%) 46.1 16.1 5.8 7.3 24.8

Sex (%)

Male 54.0 51.1 41.4 40.4 45.2

Female 46.0 48.9 58.6 59.6 54.8

Age (%)

25-34 31.9 22.8 5.5 6.5 21.3

35-44 29.9 29.2 17.1 14.5 24.7

45-54 25.2 29.3 35.2 33.0 28.4

55-64 13.0 18.8 42.1 46.0 25.7

Education (%)

< Secondary grad 8.6 11.5 20.9 16.9 11.7

Secondary grad 16.0 15.0 17.0 17.1 16.2

Some post-secondary 6.0 7.6 7.0 7.3 7.3

Post-secondary grad 69.4 65.9 55.1 58.7 64.9

BMI (%)

Underweight/normal 52.7 45.1 37.1 36.3 42.3

Overweight 34.5 35.5 35.1 37.0 34.9

Obese 12.8 19.4 27.8 26.7 22.8

Living arrangement (%)

Single, with or without others 17.2 17.5 21.9 18.8 18.2

Living with partner/spouse 22.8 25.5 35.2 36.4 28.3

Living with children 47.7 45.9 34.7 34.7 42.5

Other 12.3 11.2 8.2 10.1 11.0

Smoking (%)

Never 22.7 29.1 24.2 29.1 33.0

Current 36.7 29.5 33.8 25.4 24.7

Former 40.6 41.3 42.0 45.6 42.3

Alcohol (%)

Nondrinker 69.5 15.8 23.9 20.2 18.2

Regular 14.2 68.9 55.2 61.8 64.6

Occasional 16.4 15.3 20.9 18.0 17.2

Physical activity (%)

Active 25.2 22.0 20.3 20.7 20.8

Moderately active 25.0 24.8 21.8 24.6 26.6

Inactive 49.8 53.2 58.0 54.7 52.6

Work status (%)

In labor force 89.8 84.7 64.2 73.9 82.0

Not currently employed 9.7 11.6 21.2 20.7 14.7

Out of the labor force 0.5 3.7 14.6 5.4 3.3
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Table 3 Risk of not being currently employed associated with chronic conditions, adjusting for sociodemographic,
health and lifestyle factors, from multivariate log-Poisson regressions*

Overall Female Male

N = 71272 N = 37697 N = 33575

PR (95% CI) PR (95% CI) PR (95% CI)

Chronic condition

None 1.00 1.00 1.00

Back problem and arthritis 1.43 (1.30, 1.58)† 1.31 (1.18, 1.46)† 1.90 (1.58, 2.29)†

Back problem 1.13 (1.04, 1.23)† 1.05 (0.95, 1.16) 1.35 (1.15, 1.58)†

Arthritis 1.22 (1.11, 1.33)† 1.22 (1.11, 1.34)† 1.29 (1.08, 1.54)†

Other chronic condition(s) 1.19 (1.11, 1.27)† 1.09 (1.01, 1.17)† 1.41 (1.22, 1.63)†

Sex

Male 1.00

Female 2.28 (2.14, 2.43)†

Age

25-34 1.00 1.00 1.00

35-44 0.89 (0.80, 0.99)† 0.86 (0.77, 0.95)† 1.02 (0.77, 1.35)

45-54 0.94 (0.84, 1.05) 0.79 (0.70, 0.90)† 1.69 (1.31, 2.19)†

55-64 2.86 (2.60, 3.14)† 2.19 (1.98, 2.42)† 6.35 (5.10, 7.91)†

Education

< Secondary grad 1.00 1.00 1.00

Secondary grad 0.69 (0.64, 0.75)† 0.68 (0.62, 0.74)† 0.68 (0.56, 0.81)†

Some post-secondary 0.64 (0.57, 0.72)† 0.58 (0.50, 0.67)† 0.78 (0.62, 0.98)†

Post-secondary 0.48 (0.44, 0.52)† 0.44 (0.40, 0.48)† 0.58 (0.51, 0.67)†

BMI

Underweight/normal 1.00 1.00 1.00

Overweight 0.86 (0.81, 0.92)† 0.89 (0.83, 0.96)† 0.84 (0.75, 0.94)†

Obese 0.96 (0.89, 1.03) 0.95 (0.88, 1.04) 1.04 (0.89, 1.21)

Smoking status

Never 1.00 1.00 1.00

Current 0.97 (0.90, 1.05) 0.92 (0.84, 1.00) 1.13 (0.95, 1.34)

Former 0.97 (0.91, 1.04) 0.95 (0.88, 1.02) 1.02 (0.87, 1.20)

Alcohol consumption

Non-drinker 1.00 1.00 1.00

Regular 0.53 (0.49, 0.57)† 0.53 (0.49, 0.58)† 0.56 (0.48, 0.65)†

Occasional 0.68 (0.63, 0.74)† 0.69 (0.63, 0.75)† 0.72 (0.59, 0.88)†

Physical activity

Active 1.00 1.00 1.00

Moderately active 0.86 (0.80, 0.92)† 0.97 (0.90, 1.06) 0.66 (0.58, 0.76)†

Inactive 0.74 (0.69, 0.79)† 0.84 (0.77, 0.91)† 0.57 (0.50, 0.64)†

Living arrangement

Single, with/without others 1.00 1.00 1.00

With partner 1.10 (1.02, 1.18)† 1.33 (1.23, 1.45)† 0.72 (0.65, 0.81)†

With children 1.14 (1.05, 1.23)† 1.53 (1.40, 1.67)† 0.50 (0.42, 0.60)†

Other 1.00 (0.88, 1.13) 1.16 (1.01, 1.34)† 0.79 (0.63, 1.00)†

* Values shown are prevalence ratios (PR) with 95% confidence intervals (CI).
† indicates statistical significance of p < 0.05.
N = Analytic sample. Variance estimations were derived using bootstrap weights provided by Statistics Canada to account for sampling design for the CCHS.
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Table 4 Risk of being out of the labor force associated with chronic conditions, adjusting for sociodemographic, health
and lifestyle factors, from multivariate log-Poisson regressions*

Overall Female Male

N = 62873 N = 31263 N = 31610

PR (95% CI) PR (95% CI) PR (95% CI)

Chronic condition

None 1.00 1.00 1.00

Back problem and arthritis 19.50 (14.90, 25.52)† 17.32 (11.63, 25.79)† 21.06 (14.80, 29.98)†

Back problem 7.56 (5.75, 9.93)† 6.54 (4.37, 9.78)† 8.53 (5.97, 12.22)†

Arthritis 8.26 (6.14, 11.11)† 8.37 (5.49, 12.76)† 7.49 (4.91, 11.43)†

Other chronic condition(s) 5.72 (4.25, 7.70)† 4.34 (2.86, 6.59)† 7.13 (4.82, 10.55)†

Sex

Male 1.00

Female 0.92 (0.80, 1.05)

Age

25-34 1.00 1.00 1.00

35-44 2.57 (1.89, 3.49)† 2.22 (1.50, 3.28)† 2.98 (1.79, 4.96)†

45-54 3.84 (2.86, 5.15)† 3.30 (2.25, 4.84)† 4.34 (2.64, 7.13)†

55-64 6.02 (4.35, 8.33)† 4.59 (3.11, 6.78)† 7.84 (4.66, 13.17)†

Education

Less than secondary grad 1.00 1.00 1.00

Secondary grad 0.54 (0.45, 0.65)† 0.57 (0.44, 0.72)† 0.52 (0.40, 0.67)†

Some post-secondary 0.84 (0.66, 1.06) 1.08 (0.80, 1.46) 0.59 (0.40, 0.87)†

Post-secondary 0.46 (0.40, 0.53)† 0.45 (0.38, 0.54)† 0.48 (0.39, 0.60)†

BMI

Underweight/normal 1.00 1.00 1.00

Overweight 0.90 (0.77, 1.05) 1.02 (0.82, 1.27) 0.78 (0.62, 0.97)†

Obese 1.08 (0.94, 1.25) 1.09 (0.90, 1.32) 1.06 (0.85, 1.31)

Smoking status

Never 1.00 1.00 1.00

Current 1.86 (1.59, 2.19)† 1.98 (1.62, 2.41)† 1.72 (1.31, 2.25)†

Former 1.06 (0.91, 1.24) 1.16 (0.94, 1.44) 0.96 (0.74, 1.24)

Alcohol consumption

Non-drinker 1.00 1.00 1.00

Regular 0.32 (0.28, 0.38)† 0.25 (0.20, 0.31)† 0.41 (0.33, 0.50)†

Occasional 0.65 (0.56, 0.75)† 0.55 (0.46, 0.65)† 0.82 (0.64, 1.04)

Physical activity

Active 1.00 1.00 1.00

Moderately active 1.05 (0.83, 1.32) 1.13 (0.80, 1.60) 0.99 (0.73, 1.34)

Inactive 1.39 (1.14, 1.69)† 1.40 (1.02, 1.92)† 1.38 (1.05, 1.81)†

Living arrangement

Single, with/without others 1.00 1.00 1.00

With partner 0.61 (0.54, 0.69)† 0.74 (0.63, 0.86)† 0.49 (0.41, 0.59)†

With children 0.49 (0.40, 0.60)† 0.52 (0.42, 0.65)† 0.44 (0.32, 0.59)†

Other 0.65 (0.51, 0.82)† 0.59 (0.42, 0.83)† 0.66 (0.46, 0.95)†

* Values shown are prevalence ratios (PR) with 95% confidence intervals (CI).
† indicates statistical significance of p < 0.05.
N = Analytic sample. Variance estimations were derived using bootstrap weights provided by Statistics Canada to account for sampling design for the CCHS.
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Discussion
This study showed that having both back problems and
arthritis is associated with a greater likelihood of being
not currently employed and being out of the labor force,
than having either condition alone. To date most of the
literature on labor force participation and back problems
has not considered the impact of co-occurring arthritis.
Our findings give a new perspective on the emphasis on
back problems as a major cause of work disability. They
suggest that interventions to maintain work participation
in those with back problems need to take into account
the possibility of co-occurring arthritis. The findings
may also help partially explain why interventions to
reduce back pain related impact on functioning and
absences at work have only met with limited success
[38,39]. Common interventions include educational or
exercise components that usually focus on biomechan-
ical aspects such as lifting techniques, with the implica-
tion that much of low back pain is related to
biomechanical factors and injury [40]. If there is indeed
a sub-category of back problems involving comorbidity
with arthritis that is associated with loss of labor force
participation, this may need to be taken into account in
the development of preventive strategies. For those with
back problems and arthritis, interventions may need to
consider that other joints, most likely the knees, hands,
feet and hip, might also be affected. In this instance,
biomechanical-focused back pain preventive strategies
such as bending from the knees rather than the back when
lifting may be inappropriate for individuals with knee
symptoms. Instead, strategies related to osteoarthritis
management, such as self-management, physical activity
and, if appropriate, muscle strengthening exercises and
weight loss might be needed.
While it is not clear what the back problems and arthritis

group represents, the similarity to the arthritis only group
in terms of risks of not being in the labor force as well as
the profile of socio-demographic and lifestyle characteris-
tics tentatively suggests that a portion of the back problems
and arthritis group might represent a contribution from
arthritis with spinal involvement, such as osteoarthritis
[29,41]. The profile of characteristics of the back problems
only group is similar to that for chronic non-specific low
back pain [25].
This study supports previous findings on the impact of

chronic diseases on labor force participation [2,14,15,42],
and suggests that particular attention needs to be paid to
back problems and arthritis. Our findings extend previous
analyses which showed that the combination of back
problems and arthritis was more highly associated with
pain and activity limitation and having poor self-rated
heath than either condition alone, even after controlling
for the effect of other chronic health conditions [29]. It is
likely that these higher levels of pain and disability are
contributory reasons for the increased risk for individuals
with both back problems and arthritis of not being
employed or being out of the labor force. The population
impact of back problems and arthritis is not trivial as their
combined prevalence (29.2%) in the working age popula-
tion exceeds that of all other chronic conditions taken
together (24.8%). Furthermore, the prevalence of co-
occuring arthritis and back problem, the group with the
highest risk for being not employed or being out of the
labor force, is 5.8%, which is comparable to the prevalence
of diabetes in our study population (5.1%).
There were some noteworthy differences between the

sexes. Generally, the risks of non-participation in the
labor force associated with chronic diseases were higher
for men than for women. In addition, there was a gen-
dered pattern of associations between employment
status and living arrangements, where living with a part-
ner and/or living with dependent children was associated
with a higher likelihood of not being currently employed
for women but a lower likelihood for men. This was
consistent with earlier findings [30,31] and may reflect
the effect of a proportion of women being not employed
due to child-care and other domestic responsibilities. On
the other hand, both men and women were less likely to
report being out of the labor force when they also report
living with a partner and/or living with dependent
children. This could reflect support from those at home
to facilitate being able to work.
A possible confounder not accounted for in our study

was type of occupation. Back problems and/or arthritis
could differentially affect that risk of not being in the
labor force for those with physically demanding jobs
[43]. Data on type of occupation in the CCHS were only
available for individuals who were currently working and
were therefore not available for our analyses. However,
descriptive analyses stratified by age showed no clear
pattern of occupation type by disease condition [data
provided in Additional file 2].
A major strength of this study is the use of data from

a national population-based study with broad coverage
and a large, representative sample. There are also a
number of limitations. First, chronic conditions were
ascertained by self-report of health professional diagno-
ses and was not validated; however, validation studies
have shown that self-reported questions about arthritis
are a reasonably reliable and economic means to esti-
mate population prevalence of arthritis and other
chronic conditions [44,45]. Second, the outcome of “not
currently employed” relates to a long-standing absence
from the workforce of a year or more. This means this
study does not capture short time sickness absence from
the workforce, and thus underestimates the impact of
chronic conditions on work loss. Third, the questions
about back and arthritis problems in the survey referred
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to chronic problems which had lasted or were expected
to last six months or more. This means that acute and/
or episodic back problems from which the respondent
expected rapid recovery may not have been captured.
This may mean that the impact of back problems on
work loss may be underestimated in this study. It is feas-
ible that the impact of back problems in particular is
greater for shorter work absences [3]. Fourth, individual
with back problems and arthritis could also have other
chronic conditions which could contribute to their em-
ployment status. In a study using data collected from
Australians aged 45 to 64, Schofield and colleagues
found that among individuals reporting back problems,
increasing number of comorbid conditions reported was
associated with increasing risk of being out of the labor
force [46]. When we controlled for comorbidities in a
sensitivity analysis, the risks for being out of the labour
force and not being currently employed associated with
back problems and arthritis were attenuated in compari-
son to the primary analysis, but remained statistically
significant [see Additional file 3]. This showed that while
the number of comorbid conditions is an important pre-
dictor of employment status, the specific combination of
back problems and arthritis poses a heightened risk for
negative employment outcomes. Fifth, employment sta-
tus was self-reported and was not validated against any
formal employment records. Finally we included those
who were away from work in the previous week in the
in the labor force category. If some of these absences
were due to back problems, arthritis, or other chronic
conditions we may have underestimated the impact of
these conditions on labor force participation.

Conclusions
Our findings of an increased impact of co-occurring
back problems and arthritis on non-participation in the
labor force suggests a need for re-appraisal of the role of
back problems as a cause of work-loss and emphasizes
the need to move towards an approach that recognizes
the effect of co-occurring conditions in population health
research on employment. In particular, the co-occurrence
of arthritis and back problems may deserve additional
attention considering its prevalence and impact on health
and employment status.
Additional files

Additional file 1: Results from sensitivity analysis: Log-Poisson
regressions with study population aged 25-44.

Additional file 2: Prevalence of chronic conditions among different
occupational groups, by age group. Data from the Canadian
Community Health Survey 2007/2008.

Additional file 3: Results from Log-Poisson regressions adjusted for
comorbidity.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
EMB conceived of and supervised the study. LC and CHC obtained data and
conducted statistical analyses. All authors contributed to the interpretation of
the results, helped draft the manuscript and contributed important
intellectual content. All authors read and approved the final manuscript.

Received: 13 September 2012 Accepted: 26 March 2013
Published: 10 April 2013
References
1. Yelin E, Callahan LF: The economic cost and social and psychological

impact of musculoskeletal conditions. National Arthritis Data Work
Groups. Arthritis Rheum 1995, 38:1351–1362.

2. Schofield DJ, Shrestha RN, Passey ME, Earnest A, Fletcher SL: Chronic
disease and labour force participation among older Australians. Med J
Aust 2008, 189:447–450.

3. Woolf AD, Pfleger B: Burden of major musculoskeletal conditions. Bull
World Health Organ 2003, 81:646–656.

4. Public Health Agency of Canada: Life with arthritis in Canada: a personal and
public health challenge. Ottawa: Public Health Agency of Canada; 2010. ISBN:
978-1-100-15986-7.

5. Pleis JR, Ward BW, Lucas JW: Summary health statistics for U.S. adults:
National Health Interview Survey, 2009. Vital Health Stat 2010,
10(249):1–207.

6. Australian Bureau of Statistics: Year Book Australia, 2009–10: Health status,
cat. no. 4102.0. http://www.abs.gov.au/AUSSTATS/abs@.nsf/
Previousproducts/9B34B8C8BF2FDA34CA25773700169C83?opendocument.
Last updated: 5-23-2012. Accessed: 7-12-2012.

7. Reginster JY: The prevalence and burden of arthritis. Rheumatology
(Oxford) 2002, 41(Supp 1):3–6. 3–6.

8. Badley EM, Rasooly I, Webster GK: Relative importance of musculoskeletal
disorders as a cause of chronic health problems, disability, and health
care utilization: findings from the 1990 Ontario Health Survey.
J Rheumatol 1994, 21:505–514.

9. Dagenais S, Caro J, Haldeman S: A systematic review of low back pain
cost of illness studies in the United States and internationally. Spine J
2008, 8:8–20.

10. Guo HR, Tanaka S, Halperin WE, Cameron LL: Back pain prevalence in US
industry and estimates of lost workdays. Am J Public Health 1999,
89:1029–1035.

11. Luckhaupt SE, Calvert GM: Work-relatedness of selected chronic medical
conditions and workers’ compensation utilization: National health
interview survey occupational health supplement data. Am J Ind Med
2010, 53:1252–1263.

12. Workplace Safety and Insurance Board Ontario: Workplace Safety and
Insurance Board: Statistical Supplement to 2009 Annual Report. 2010.

13. Centers for Disease Control and Prevention (CDC): Prevalence and most
common causes of disability among adults--United States, 2005.
MMWR Morb Mortal Wkly Rep 2009, 58:421–426.

14. Collins JJ, Baase CM, Sharda CE, Ozminkowski RJ, Nicholson S, Billotti GM, et
al: The assessment of chronic health conditions on work performance,
absence, and total economic impact for employers. J Occup Environ Med
2005, 47:547–557.

15. Kessler RC, Greenberg PE, Mickelson KD, Meneades LM, Wang PS: The
effects of chronic medical conditions on work loss and work cutback.
J Occup Environ Med 2001, 43:218–225.

16. McDonald M, DiBonaventura M, Ullman S: Musculoskeletal pain in the
workforce: the effects of back, arthritis, and fibromyalgia pain on quality
of life and work productivity. J Occup Environ Med 2011, 53:765–770.

17. Yelin EH: Musculoskeletal conditions and employment. Arthritis Care Res
1995, 8:311–317.

18. Buist-Bouwman MA, De GR, Vollebergh WA, Ormel J: Comorbidity of
physical and mental disorders and the effect on work-loss days.
Acta Psychiatr Scand 2005, 111:436–443.

19. Demyttenaere K, Bonnewyn A, Bruffaerts R, De Graaf R, Haro JM, Alonso J:
Comorbid painful physical symptoms and anxiety: prevalence, work loss
and help-seeking. J Affect Disord 2008, 109:264–272.

http://www.biomedcentral.com/content/supplementary/1471-2458-13-326-S1.doc
http://www.biomedcentral.com/content/supplementary/1471-2458-13-326-S2.doc
http://www.biomedcentral.com/content/supplementary/1471-2458-13-326-S3.doc
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/9B34B8C8BF2FDA34CA25773700169C83?opendocument
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Previousproducts/9B34B8C8BF2FDA34CA25773700169C83?opendocument


Churcher et al. BMC Public Health 2013, 13:326 Page 10 of 10
http://www.biomedcentral.com/1471-2458/13/326
20. Kessler RC, Ormel J, Demler O, Stang PE: Comorbid mental disorders
account for the role impairment of commonly occurring chronic physical
disorders: results from the National Comorbidity Survey. J Occup Environ
Med 2003, 45:1257–1266.

21. Lloyd C, Waghorn G, McHugh C: Musculoskeletal disorders and comorbid
depression: implications for practice. Aust Occup Ther J 2008, 55:23–29.

22. Bartholomeeusen S, Van Zundert J, Truyers C, Buntinx F, Paulus D: Higher
incidence of common diagnoses in patients with Low back pain in
primary care. Pain Pract 2012, 12:1–6.

23. Fernandez-de-las-Penas C, Hernandez-Barrera V, Alonso-Blanco C, Palacios-
Cena D, Carrasco-Garrido P, Jimenez-Sanchez S, et al: Prevalence of neck
and low back pain in community-dwelling adults in Spain: a population-
based national study. Spine (Phila Pa 1976) 2011, 36:E213–E219.

24. Schneider S, Mohnen SM, Schiltenwolf M, Rau C: Comorbidity of low back
pain: representative outcomes of a national health study in the Federal
Republic of Germany. Eur J Pain 2007, 11:387–397.

25. Strine TW, Hootman JM: US national prevalence and correlates of low
back and neck pain among adults. Arthritis Rheum 2007, 57:656–665.

26. Currie SR, Wang J: Chronic back pain and major depression in the
general Canadian population. Pain 2004, 107:54–60.

27. Demyttenaere K, Bruffaerts R, Lee S, Posada-Villa J, Kovess V, Angermeyer
MC, et al: Mental disorders among persons with chronic back or neck
pain: results from the world mental health surveys. Pain 2007,
129:332–342.

28. Gerhardt A, Hartmann M, Schuller-Roma B, Blumenstiel K, Bieber C, Eich W,
et al: The prevalence and type of Axis-I and Axis-II mental disorders
in subjects with non-specific chronic back pain: results from a
population-based study. Pain Med 2011, 12:1231–1240.

29. Bollegala D, Perruccio AV, Badley EM: Combined impact of concomitant
arthritis and back problems on health status: results from a nationally
representative health survey. Arthritis Care Res (Hoboken ) 2011,
63:1584–1591.

30. Badley EM, Wang PP: The contribution of arthritis and arthritis disability
to nonparticipation in the labor force: a Canadian example. J Rheumatol
2001, 28:1077–1082.

31. Kaptein SA, Gignac MA, Badley EM: Differences in the workforce
experiences of women and men with arthritis disability: a population
health perspective. Arthritis Rheum 2009, 61:605–613.

32. Vistnes JP: Gender differences in days lost from work due to illness.
Ind Labor Relat Rev 1997, 50:304–323.

33. Statistics Canada: Canadian Community Health Survey (CCHS) - Annual
Component: User guide, 2007–2008 microdata files. Ottawa: Statistics
Canada; 2009.

34. WHO: Obesity: preventing and managing the global epidemic. Report of a
WHO Consultation. WHO Technical Report Series 894. Geneva: World Health
Organization; 2000.

35. Beland Y: Canadian community health survey–methodological overview.
Health Rep 2002, 13:9–14.

36. McNutt LA, Wu C, Xue X, Hafner JP: Estimating the relative risk in cohort
studies and clinical trials of common outcomes. Am J Epidemiol 2003,
157:940–943.

37. Zou G: A modified Poisson regression approach to prospective studies
with binary data. Am J Epidemiol 2004, 159:702–706.

38. Furlan AD, Clarke J, Esmail R, Sinclair S, Irvin E, Bombardier C: A critical
review of reviews on the treatment of chronic low back pain.
Spine (Phila Pa 1976) 2001, 26:E155–E162.

39. Tveito TH, Hysing M, Eriksen HR: Low back pain interventions at the
workplace: a systematic literature review. Occup Med (Lond) 2004, 54:3–13.

40. Staal JB, Hlobil H, Van Tulder MW, Koke AJ, Smid T, Van MW: Return-to-
work interventions for low back pain: a descriptive review of contents
and concepts of working mechanisms. Sports Med 2002, 32:251–267.

41. Borenstein D: Does osteoarthritis of the lumbar spine cause chronic low
back pain? Curr Pain Headache Rep 2004, 8:512–517.

42. Zhang W, Koehoorn M, Anis AH: Work productivity among employed
Canadians with arthritis. J Occup Environ Med 2010, 52:872–877.

43. Caban-Martinez AJ, Lee DJ, Fleming LE, Tancredi DJ, Arheart KL, LeBlanc
WG, et al: Arthritis, occupational class, and the aging US workforce. Am J
Public Health 2011, 101:1729–1734.

44. Heliovaara M, Aromaa A, Klaukka T, Knekt P, Joukamaa M, Impivaara O:
Reliability and validity of interview data on chronic diseases. The
Mini-Finland Health Survey. J Clin Epidemiol 1993, 46:181–191.
45. Sacks JJ, Harrold LR, Helmick CG, Gurwitz JH, Emani S, Yood RA: Validation
of a surveillance case definition for arthritis. J Rheumatol 2005,
32:340–347.

46. Schofield DJ, Callander EJ, Shrestha RN, Passey ME, Percival R, Kelly SJ:
Association between co-morbidities and labour force participation
amongst persons with back problems. Pain 2012, 153:2068–2072.

doi:10.1186/1471-2458-13-326
Cite this article as: Churcher et al.: Chronic back problems and labor
force participation in a national population survey: impact of comorbid
arthritis. BMC Public Health 2013 13:326.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and setting
	Variable definitions
	Outcome variable (employment status)
	Independent variable (chronic conditions)
	Covariates (socio-demographic, lifestyle and health characteristics)

	Statistical analysis

	Results
	Discussion
	Conclusions
	Additional files
	Competing interests
	Authors’ contributions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


