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Abstract:

Background: Chronic pain (CP) poses a diverse and substantial burden for employees, employers, and society. The
deleterious consequences of CP in the workplace are frequently underestimated.
Objective: To estimate the burden of CP in the European
workplace.
Methods: A systematic review following PRISMA statement guidelines was conducted to identify studies reporting work-related outcomes for people with CP. EMBASE,
MEDLINE, EconLit, and Cochrane Library databases were
searched up to 18th August 2010.
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Results: We identified 91 observational studies. Few were
specifically designed to investigate the association between
CP, productivity, and employment. The focus for this review
was studies clearly reporting outcomes relating to the
burden of CP on employment status (n = 37), sickness
absence (absenteeism, n = 47), and loss of productivity
because of reduced ability at work (presenteeism, n = 8).
Conclusion: The body of evidence identified from the
systematic review indicates that CP has a substantial negative
impact on work-related outcomes, supporting the importance
of interventions to reduce the burden of CP. Well-designed
prospective studies specifically assessing the direct consequences of CP on employment are needed to confirm these
findings. n
Key Words: chronic pain, employment, productivity,
absenteeism, systematic review

INTRODUCTION
Chronic pain (CP) poses a diverse and significant burden for employees, employers, and society. Musculoskeletal disorders associated with CP, such as
rheumatoid arthritis (RA) and back pain, have a negative impact upon quality of life that exceeds that of
other chronic diseases, including cardiovascular conditions and cancer.1 The societal costs of CP, in terms of
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lost productivity because of sickness absence and
reduced work capacity, are considerable and represent
the largest proportion of the total costs of CP. For
example, in a Swedish study, 85% of total lower back
pain costs per patient were attributable to indirect
costs.2 Work can be a cause and aggravator of several
conditions associated with CP.3 Despite the known
problems CP creates for the individual and healthcare
systems, there is no accurate measure of the total burden of CP in the workplace, so the deleterious consequences of CP are probably underestimated.
In September 2010, the Pain Proposal Steering
Committee, an independent group of European experts
with a shared interest in CP, published a European
consensus with the aim of motivating policy makers
and healthcare professionals to deliver more effective
and efficient management of CP.4 The Pain Proposal
Steering Committee believe it is unacceptable that
more is not being done to directly tackle the issue of
CP.4 They suggest that repeat visits to primary care
and specialist referrals because of inadequate management and treatment of CP are key drivers of avoidable
healthcare costs.4 The ineffective treatment of CP may
result in the affected individual being unable to work.
The burden of CP through absenteeism, presenteeism,
and early retirement, for example, is damaging to
economies and is a substantial component in the rationale for improving pain management.5
The objective of this article is to assess the impact
of CP in the workplace. We employ a systematic
review methodology and consider evidence from across
Europe.

absence and early retirement because of illness are
influenced by national insurance and benefits systems
that are continually being revised. Search strategies are
provided in Tables S1–S4. Studies were screened on
the basis of title and abstract; those that appeared relevant (or where a decision could not be made) were
reviewed in full. Reference lists from publications
meeting the inclusion criteria were hand-searched for
further studies.
Study Selection and Data Extraction
European, observational (prospective and retrospective) studies of people with CP in paid employment or
in retirement postemployment were included. CP is
defined as any etiology where pain is continuous of
duration of 12 weeks or more, or pain that persists following trauma or surgery. Outcomes of interest
included the impact of CP on: employment status,
absenteeism (absent from work because of CP), return
to work rates, and presenteeism (at work but underperforming). Studies were excluded if they were
available as abstracts only, non-English language,
non-European populations, or assessed only the impact
of CP on schooling.
Two reviewers independently scanned all the titles
and abstracts and identified potentially relevant articles
to be retrieved. Where there was uncertainty, full-text
copies of papers were obtained. Study characteristics
and results from included studies were extracted into a
predetermined table in Microsoft Excel by 2 independent reviewers and disagreements relating to eligibility
or interpretation resolved by consensus.

METHODS
The systematic review follows PRISMA (preferred
reporting items for systematic reviews and meta-analysis) statement guidelines.6
Literature Search
EMBASE, MEDLINE, EconLit, and Cochrane Library
databases were searched from 2000 to August 2010.
Several systematic search strategies were piloted to
maximize sensitivity and specificity of the search; the
selected terms were combined using a syntax and
structure suitable for each individual database. The
inclusion date of 2000 were selected to limit included
studies to those most recently published and more
accurately reflect current workplace policies. Sickness

Data Analysis and Presentation
Given the marked heterogeneity in study design, populations, and reporting, we were unable to undertake a
quantitative pooling of the results of included studies.
Instead, we present a qualitative synthesis of findings.
In the absence of an accepted tool for the assessment of the quality of risk of bias of studies assessing
association, we sought to apply epidemiological principles in our presentation of findings. This article seeks
to examine the question of the association between CP
(exposure) and workplace (outcome). In the absence of
randomized controlled trials, and to provide adequate
evidence of a causal relationship between exposure
and outcome, certain conditions should be fulfilled; the
so-called ‘‘Bradford-Hill criteria.’’7,8 Two key elements
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of the evidence of causation are as follows: (1) Is there
a dose–response relationship between outcome and
exposure, for example, is the increased intensity/severity of CP associated with a higher (or lower) level of
presenteeism? (2) Does the relationship between outcome and exposure take into account potential confounders? For example, is the association between CP
and unemployment status consistent after adjusting for
age, gender and socioeconomic status of employed and
unemployed individuals? Therefore, in our presentation of findings, we focus on evidence from those studies that present their workplace findings according to
pain intensity (ie, dose–response) and adjust their analyses to take account of potential confounding variables.

RESULTS
Search Results
Of 15,561 studies retrieved, 3,414 were duplicate publications, 11,930 were excluded on the basis of title or
abstract, and 217 papers were reviewed in full. Of
these, 10 studies referring to CP-associated conditions,
such as RA, were excluded because the association
with CP was not clearly defined. Sixty-eight studies
were included from the electronic searches, and a further 23 studies meeting the inclusion criteria were
identified by hand searching of reference lists. A total
of 91 studies were included in the review (Data S1).
The study selection process is summarized in Figure 1.
Description of Included Studies
The main characteristics of the 91 studies reporting
work-related outcomes in association with CP are
summarized in Table 1. Overall, 37 studies reported
on employment status, 47 on sickness absence, and 8
on presenteeism. Other work-related outcomes, such
as occupational therapist use, were reported but are
outside the scope of this article. Studies were broadly
grouped by design, but because few studies clearly
defined the design, this categorization is not exhaustive. The duration of data collection or follow-up period for the studies was variable (7 days to 12 years),
as were the outcome measures assessed and reported.
Classifications, and our reporting of these, should
be approached with caution as CP may be described
by cause, location, or type, and descriptors are not
mutually exclusive. Studies may fall into several cate-

gories and be counted more than once. We have not
subdivided data by condition for analysis; rather, we
consider the impact of CP, irrespective of cause and
categorization.
Of the 91 studies, 64 reported pain intensity and 14
of these reported the relationship between pain intensity and a workplace outcome (dose–response relationship).9–22 Five of the 14 studies adjusted their analyses
to take account of potential confounding factors,13,14,17,19,21 thus highlighting the paucity of high
quality studies investigating the dose–response relationship between exposure and outcome.
Summary of Outcomes
The Impact of CP on Employment Status. Thirtyseven publications presented outcomes relating to the
burden of CP on employment status (Table S5). Overall, 35 studies reported a negative impact of CP on
employment status. Across these 35 studies, interference in employment because of pain was reported in
26%23 to 88%24 of participants. Two studies observed
no association between CP and employment status.
A population-based survey in France determined that
the majority of people with chronic back problems
were employed despite their functional limitations.25
However, the author commented that legislation in
France at the time of the study meant there were few
alternatives to ordinary work for those with back
problems. The second study investigated factors associated with the course of persistent pain and observed
that recovery from persistent pain was not significantly
related to work role disability.26
Two studies reported an association between pain
intensity and employment status and adjusted for confounding factors.13,19 The first was a cross-sectional
study of the Scottish general population.19 Three categories of CP were defined for analysis: ‘‘any CP’’; ‘‘significant CP’’ (CP for which painkillers had been taken
and treatment sought recently and frequently); and
‘‘severe CP’’ (CP resulting in high disability and severe
limitation; CPG IV27). Multiple regression analysis
showed that being unable to work through sickness or
disability was independently associated with all categories of CP; [odds ratio [OR] ‘‘any CP’’ 7.8 (95%
CI: 4.6 to 13.1); ‘‘significant CP’’ 10.1 (95% CI: 6.9 to
14.8); ‘‘severe CP’’ 49.4 (95% CI: 29.9 to 81.7)]. The
association of CP with employment status was further
investigated by analysis of respondents of working age.
Employment rates fell from 81% in people without CP
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Figure 1. Flow diagram to illustrate the selection of studies.

to 24% in those with severe CP (CPG questionnaire).
Inability to work rose with increasing pain severity
from 1.3% for those with no CP to 61% for those
with severe CP.19 The second study, a survey of a representative sample of the Swedish population, reported
an association between pain intensity and the ability to
work 25 or more hours a week.13 Among the 7,637
participants, the prevalence of CP was 54%. CP was
associated with a significantly lower prevalence of
working 25 or more hours per week in those
< 65 years (prevalence ratio: 0.89 [95% CI: 0.84 to
0.95]), whereas pain not considered chronic did not

have a significant impact.13 In those subjects with CP
pain aged 65 years or less, pain intensity was a factor
associated with working fewer hours. The estimated
prevalence of working 25 or more hours per week was
considerably lower for those subjects with unbearable/
severe CP (prevalence ratio 0.83 [95% CI: 0.72 to
0.95]).13
Five studies considered the association between
employment status and pain intensity.11,12,16,20,22
Young et al.22 assessed the factors associated with the
ability of people with RA in a U.K. cohort to maintain
paid work. Subjects with RA (of < 2 years duration)
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Table 1. Summary of Characteristics of Included Studies
(n = 91)
Study Characteristic

No. of Studies

Outcome(s) reported*
Employment status
Sickness absence
Presenteeism
Other work-related outcomes
Country of study
Multi-country
Sweden
the Netherlands
U.K.
Denmark
Norway
France
Germany
Finland
Spain
Austria
Republic of Ireland
Switzerland
Description of chronic pain*
Type
Lower back pain/back pain
Musculoskeletal
Neck/shoulder
Chronic noncancer pain
Associated with a condition
Arthritis (including RA)
Severe irritable bowel syndrome
Fibromyalgia
Repetitive strain injury
Ongoing postsurgical/post-trauma pain
Neuropathic pain
Complex regional pain syndromes
Undefined
Chronic pain
Persistent/disabling/long duration pain
Study type
Cross-sectional
Prospective cohort
Controlled observational
Cost-of-illness

37
47
8
23
12
27
15
11
7
5
4
3
3
1
1
1
1

36
11
6
6
2
1
4
1
9
6
1
14
5
47
40
2
2

*Studies may fall into several categories and be counted more than once.

were followed for 5 years. In those who had stopped
working by 5 years follow-up, higher pain levels were
significantly associated with permanent work disability.
The median Pain visual analogue score (VAS) for those
still working was 28.4 (interquartile range [IQR]: 13.2
to 40.5) vs. 41 (IQR: 26 to 53), for those who had
stopped working because of RA, P < 0.00001.22 In a
U.K. cohort study, there were significant differences in
the percentage of people not working because of pain
based on category of back pain (P < 0.001). The majority of people with severe CP (Chronic Pain Grade [CPGVon Korff]27) scores characterized using longitudinal
latent class analysis) were not working as a consequence
of their pain (baseline: 39/72, 57%; at 12 months: 30/
63, 54%). In comparison, only 9% of people classified

as recovering (ie, not CP sufferers and unlikely to experience further back pain) were unable to work because
of pain at baseline (1% at 12 months).12 Some level of
interference in employment because of pain was
reported in 43% (225/524) of people with neuropathic
pain in a multi-country study (6 European countries).
The overall impact of neuropathic pain on employment
status was 30% lower for people with mild vs. severe
pain (Brief Pain Inventory [BPI] severity score16,28). CP
significantly interfered with work irrespective of severity (Wisconsin Brief Pain Questionnaire [WBPQ]29;
P < 0.001) in a Scottish cross-sectional study of 60 people with CP after groin hernia repair; the effect on
employment was more marked in those who reported
severe/very severe pain.11 Further evidence of the association between pain intensity and poorer work outcomes is derived from a multi-country European study
of 140 people with painful diabetic peripheral neuropathy (DPN)20; a third (35%) reported some work disruption due to pain, with significant association between
pain severity (Pain Severity Index [PSI] from the BPI28)
and employment status (P < 0.05). Pain was associated
with disruptions in employment in 38% and 48% of
patients with moderate and severe pain, compared with
only 14% of those with mild pain.20
The remaining studies did not define the intensity of
CP but simply reported the burden of CP, as a whole,
on employment status. Loss of employment because of
CP was observed in 18% to 23% of individuals across
3 studies.23,30,31 An additional study reported baseline
job loss in people with RA (3.5%) but included people
with co-morbidities and took no account of those losing their job during the study.22 In conditions such as
fibromyalgia and arthritis, reasons for job loss are multifactorial, with CP potentially a driving factor. Only
one study considered CP rather than a specific condition.23 In this multi-country study (15 European countries plus Israel) including more than 4,000 people
with CP, 19% of participants stated ‘‘pain’’ as the
cause for employment loss.23 This was the largest
European study (> 4,000 participants) demonstrating
an association between CP and work.
Chronic pain is a frequent cause of work disability,
between 13% and 76% of people were reported workdisabled because of CP across 7 studies with variation
probably due to differences in underlying CP-associated conditions.30–36 Early retirement because of CP
was reported in 8% to 28% of individuals across 6
studies.2,16,20,37–39 A study in Norway demonstrated
the societal impact of early retirement—15% of

Systematic review of chronic pain in work or employment • 583

disability pensions granted from 1983 to 1993 were
because of back pain, and the 11-year cumulative incidence of disability retirement because of inflammatory
and noninflammatory back pain was 0.15% and
1.6%, respectively.38 Full disability/inability to work
was reported in 10 studies.12,19,22,30,32,39–43 This varied from 12% in those with long-term groin pain after
surgery for a groin hernia41 to 61% in those with
severe CP (in contrast to 1.3% for those with no pain
in the same study).19 In addition, Breivik et al.23
reported that 61% of participants were less able/
unable to work outside of the home in a large CP
study.
While unemployment because of ill-health in CPassociated conditions is likely to be multi-factorial, CP
is probably a key factor affecting employment status.
For example, days with pain per month were significantly greater in people with IBS who were unemployed than in others (mean: 26 days, SD: 6.7 vs.
mean: 23 day SD: 9.7; P = 0.008).40
The Impact of CP on Sickness Absence.
Forty-seven
of the 91 included publications reported outcomes
relating to sickness absence (Table S5). The reporting
of sickness absence varied considerably between studies, with some studies including only people with 3 to
4 months sickness absence at baseline. This made it
difficult to make a comparison of mean duration of
sick leave between studies.
Seven publications considered the association between pain intensity and sickness absence.9,10,14,15,17,18,21
Pain intensity was measured using the various scales:
Von Korff,27 n = 2; VAS,44 n = 3; Multidimensional
Pain Inventory (MPI),45 n = 1; and 10 point numerical
scales, n = 2.
Three of the 7 studies adjusted their analyses to
account for confounding variables.14,17,21 Participants
from a Dutch community with a higher intensity of
musculoskeletal pain at baseline (10-point numerical
scale) had a greater risk of absenteeism at 6 months
follow-up (OR 1.2; 95% CI: 1.02 to 1.4; P < 0.05).17
Pain intensity and return to work (RTW) rates were
considered in the other 2 studies.14,21 The first was a
multi-country study that included 4 European countries (Denmark, Germany, The Netherlands, and Sweden) and, where data were pooled, the United States
and Israel.14 This study demonstrated that lower pain
intensity, in people who had been fully work incapacitated during the 3 consecutive months prior to the
study because of chronic low back pain (LBP), was a

predictor of RTW within 1 year (all European countries: P < 0.005).14 The second study, a Dutch cohort
study of employees with 3 to 4 months sickness
absence because of LBP, demonstrated that those with
less pain (VAS) at entry were significantly more likely
to RTW within 1 year (adjusted OR: 0.85; 95% CI:
0.7 to 0.99).21
Among the remaining studies that considered pain
intensity, another multi-country study demonstrated
that lower pain intensity scores (Von Korff Grading
Severity Scale27) were one of the health-related variables associated with earlier sustainable RTW (HR
0.95; 95% CI: 0.92 to 0.99; P = 0.004).9 The influence
of various factors on the management of LBP was
explored in a Spanish study, with logistic regression
analysis demonstrating that greater severity of leg pain
(VAS), but not LBP, was associated with sickness
absence (OR 1.1; 95% CI: 1.0 to 1.2; P = 0.024).
However, only 4.3% (28/648) of participants were
described as having CP in this study.15 In a Dutch
cross-sectional study of people with RSI, those who
were sick-listed (n = 376) reported a greater intensity
of pain (VAS) vs. the working group (n = 745; 52 [SD
24] vs. 36 [SD 25]; P < 0.001).18 In the final study, it
appeared that length of sickness absence, rather than
simply pain intensity, played a role in the outcome of
a vocational rehabilitation program.10 In this Swedish
cohort study of 142 patients with CP (neck/back) followed for 7 years, dysfunctional patients had a significantly greater intensity of pain than adaptive copers
and interpersonally distressed people (groups derived
from the Swedish equivalent of the MPI scale).
Although the duration of sickness absence and the risk
of receiving a full-time disability pension were generally higher in the dysfunctional group, no clear association with pain intensity was noted in the publication.
Rather, when sub-grouping was performed, it
appeared that a significantly greater total amount of
sickness absence and a higher risk of full-time disability pension was only reported with dysfunctional vs.
adaptive copers where the subject had > 60 days of
sickness absence prior to the rehabilitation program.10
Of the studies that considered CP pain, with no
measure of intensity, the following examples illustrate
the burden of absenteeism.
• A Swedish cross-sectional study demonstrated that
in a representative sample of the population (7,637
participants), the prevalence of CP was 54% and
was significantly associated with sickness absence
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or early retirement (prevalence ratio (PR): 1.5;
95% CI: 1.3 to 1.6).13
In a Dutch study of 253 people with musculoskeletal disorders, chronic lower back pain was significantly associated with a longer duration of sickness
absence in univariate analysis (HR 1.5; 95% CI:
1.0 to 2.3; P £ 0.05).46
A significant difference with regards to sickness
absence (P < 0.001) was reported a study which
compared people with CP to the general Swedish
population. The reported mean sickness absence
was 43 days for people with CP vs. 12 days in the
control group.47
A Danish epidemiological study found that 17%
(130/772) of participants with CP had at least
1 day of absence because of illness during the previous 14 days compared with 10% (511/5,187) in
the no-pain group. The odds of having such an
absence were twice as high in the CP group vs. the
no-pain group.37
A Finnish cohort study of people with pain demonstrated that self-certified (1 to 3 days) and medically certified sickness (‡ 4 days) absences were
more common among those with CP than those
with no pain.48
At 3 years follow-up in a Swiss study, people with
CP after sustaining a severe accidental injury reported significantly more days off work than similar
people without pain (580 vs. 215, P < 0.001).49

Prolonged sickness absence because of CP may lead
to negative self-beliefs that strongly hinder a sustained
RTW.50 In a multi-country study, the RTW rate varied
extensively between countries, ranging from 22% in
Germany to 62% in the Netherlands.9 This study
included 2,825 compensation claimants off work for 3
to 4 months because of LBP. A sustainable RTW at
2 years after the first sickness absence was achieved in
only 44%.9 Another multi-country cohort study
included over 1,600 people sicklisted for 3 to
4 months.51 Fifty-seven percent of the study population had a history of sick leave because of LBP in the
year before the study and only 72% (1,179/1,631) of
these were still working 2 years later.51 Two other
studies also demonstrated low RTW rates. Only 66%
(198/298) of people had returned to work within
1 year after the first day of sick leave in a Dutch
cohort of employees with 3 to 4 months sick leave
because of LBP.21 A number of factors may impact on
RTW rates following sick leave for CP. A Swedish

study assessing a multi-professional rehabilitation program demonstrated that significantly more people on
long-term sick leave because of musculoskeletal pain
returned to work after an 8-week program compared
with matched people who were not offered the therapy
(31% vs. 16%, P < 0.001).52 This study indicated that
effective management of CP can improve RTW rates.
Sick leave is arguably a crude predictor for future
work disability in patients with CP and has variable
impact across Europe depending on socio-economic
variables. A Dutch cohort study using data derived from
a randomized controlled trial in people with chronic
arthritis demonstrated that a significantly larger proportion of patients who lost their job after 24 months
follow-up had been on sick leave or complete (as
opposed to partial) sick leave at baseline vs. those who
remained employed (P = 0.026 and P = 0.002, respectively.31 A duration of sick leave of ‡ 6 weeks at
baseline was significantly associated with increase in
work disability pension (OR 3.1; 95% CI: 1.4 to 6.7).31
Univariate analysis demonstrated significant associations with being currently on sick leave and complete
sick leave at baseline with job loss and increase in
disability pension. In multivariate analysis, the presence
of complete sick leave was significantly and independently associated with job loss (OR 4.3; 95% CI: 1.6 to
11) and increase in work disability (OR 5.0; 95% CI:
2.1 to 12) after 2 years follow-up.31
Loss of Productivity Because of Presenteeism. Eight
studies reported on loss of productivity (LOP)
(Table S5)
because
of
reduced
ability
at
work.2,16,20,21,47,53–55 Only one of the 8 publications,
however, considered an association with pain intensity,
and analyses were not adjusted to account for confounding variables. In this European cross-sectional
study, the majority (60%) of employed patients with
painful DPN (13% of 140 people) reported being less
productive at least some of the time. Loss of productivity described as occurring all/most of the time, a good
bit/some of the time, and a little/none of the time was
significantly associated with increased pain severity
(P < 0.05).20
Although there is a paucity of high quality studies,
the available data suggest that presenteeism because of
CP places a substantial burden on the workplace:
• A Dutch cohort study of employees with 3 to
4 months sickness absence because of LBP demonstrated that out of the 66% (198/298) of employees

Systematic review of chronic pain in work or employment • 585

•

•

•

•

who were working at 1 year after the first day of
sickness absence, 21% worked less hours and/or
were less productive compared with their old job.21
In 2 Swedish studies in which long-term/recurrent
pain was considered, work performance was clearly
affected by pain.47,55 In the first, logistic regression
analyses demonstrated that gnawing pain was significantly associated with an increased risk of problems with work performance (as assessed using the
functional status questionnaire [FSQ]) (OR 0.38;
95% CI: 0.22 to 0.64; P = 0.0003).55 The second
study demonstrated that significantly fewer people
with CP were considered in the acceptable zone for
work performance (assessed by FSQ) vs. normative
controls (6.9% vs. 98%; P < 0.001).47
In a third Swedish study of 302 patients with LBP,
the majority (55%) of patients who were employed
experienced 43/60 days with reduced work capacity. The work productivity on these days was
approximately 71%. Average costs per patient
associated with reduced work capacity were estimated at 16% of the total annual costs of LBP
(3,212 EUR per patient/per year [2002]).2
The majority of employed patients with neuropathic pain (53% [58/109]) in a multi-country crosssectional study (6 European countries) reported
being less productive at work at least some of the
time.16
The impact of CP on productivity is illustrated in a
Danish cross-sectional study of patients referred to
a multidisciplinary pain clinic. During the time that
the 47 employed participants (29%) were able to
work in the previous 7 days, productivity was
decreased by 51%, equating to 31 minutes of every
hour being nonproductive because of CP. Overall,
taking into account the total number of work hours
available in the previous 7 days, 41% were lost
because of CP.53

DISCUSSION
The evidence from the systematic review supports the
belief that CP has a substantial negative impact on
work-related outcomes, for the individual who wants
to work but cannot (permanent disability, early retirement, and absenteeism), and on loss of productivity in
the workplace (presenteeism). Almost every study identified reported a negative association between CP pain
and a work-related outcome. Only 2 studies observed

no association between CP and employment status. A
population-based survey in France found that the
majority of people with chronic back problems were
employed despite their functional limitations.25 However, the author commented that legislation in France
at the time of the study meant there were few alternatives to ordinary work for those with back problems.
Thus, suggesting that in France, it may be more informative to consider the effect of CP pain on absenteeism and presenteeism, rather than on employment
status. The second study investigated factors associated
with the course of persistent pain and observed that
recovery from persistent pain was not significantly
related to work role disability.26
The majority of evidence identified was from crosssectional studies that were not specifically designed to
address the impact of CP pain on work outcomes.
Nevertheless, the negative association between CP and
a work-related outcome was sustained in higher quality studies that examined the relationship of CP severity (dose–response relationship) and adjusted for
confounding variables. The negative association also
appeared to be consistent across different European
populations regardless of country (and social security
policies) and CP etiology.
Further evidence supporting a negative impact of
CP on work-related outcomes is provided by a recent
meta-analysis of patient level data from trials (predominantly US) of pregabalin in fibromyalgia.56 This study
(published after the cut-off date for the current systematic review) demonstrates that patients with a large
improvement in pain intensity and who achieve a low
level of pain following treatment gain the most benefit
in terms of work-related outcomes, suggesting a significant association between pain relief and reduced work
interference.56
Evidence presented here suggests that the effects of
CP translate into substantial, deleterious consequences
for employees, employers and society. The ineffective
treatment of CP is likely to exacerbate work-related
problems for the patient. It is clear from the recent
European consensus published by the Pain Proposal
Steering Committee that more effective and efficient
management of CP is required.4 Owing to the nature
of the systematic review performed, the majority of
study participants were in employment (or on sickness
absence) when the studies began. Although the studies
captured the number of participants unable to work
because of CP, the true impact of this burden may
have been underestimated because many studies would
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not have included those already unable to work
because of CP.
The association between CP and employment was
not typically the primary focus of the included studies,
and findings were often not adjusted for potential confounding variables. Positive associations do not therefore necessarily infer causation. Frequently data were
presented in an arbitrary or incidental manner, with
many publications acting as inventories rather than
providing explanations for the data derived. Duration,
localization and intensity of CP, the mean age of the
participants, duration of previous sickness absence,
income, and the employment status of subjects at baseline were inconsistently reported, and baseline characteristics of participants were diverse. Such variables
are potential confounding factors and may have an
impact on results relating to the burden of CP in the
workplace. The diversity of outcomes, methods of
reporting, and the qualitative nature of the studies
meant that no formal assessment of quality was possible.
Another limitation of included studies was the use
of self-reported data, which is open to bias. Subjects
may attribute their inability to work primarily to CP;
however, occupational status may be influenced by a
variety of additional factors (such as self-efficacy).
Data generated by surveys relies on the recall ability of
the participants and sensitive information, such as
sickness absence, may not be fully reported because of
participants providing socially desirable answers. The
use of outcome measures also varied between studies.
For example, it was not always clear how the term
‘‘chronic’’ was applied and a variety of instruments
were used where pain intensity was assessed. Standardized outcome measures to classify chronicity, sickness
absence, and pain intensity will improve the quality of
studies assessing CP in the workplace.
Clearly, this is a topic that deserves more attention
in large, well-designed observational studies. Despite
the large body of evidence identified in this systematic
review, there is a paucity of high quality studies with
primary objective outcomes of assessing the impact of
CP in the workplace. Studies investigating the effectiveness of CP interventions on work-related outcomes
could provide useful evidence of a causal relationship
between exposure and outcome. In future research in
this field, the use of consistent outcomes measures,
such as the QoWL Work and Wellbeing Outcome
Scale57 and Work Productivity and Activity Impairment Questionnaire (WPAI),58 would substantially aid

comparisons between studies. Commonly used quality
of life indicators, such as SF-36, do ask questions
regarding work and interference, but the specific
answers are often lost in the overall domain scores that
are reported by most studies. They can be analyzed
specifically by individual question in individual patient
analyses, but this is rarely performed.56
Very few studies reported data regarding the association between pain length or intensity and employment outcomes. Although this seems intuitive and the
limited evidence identified within the current systematic review supports the hypotheses that increased
pain intensity and a longer duration of pain are associated with poorer work-related outcomes, there is a
need for further well-designed studies exploring these
correlations. It is important to identify workers currently on sick leave who are at risk of further lengthy
absences and who may be unable to achieve sustainable RTW in their current situation. The identification
of such employees would enable the implementation
of strategies for a RTW (such as ergonomic interventions, role-adjustment, and/or reduced working
hours) and would indicate those in most need of a
greater degree of clinical management to remain in
employment.59
Politics, economics, and socio-historical elements all
influence clinical presentation and practice;60 therefore,
excessive generalization of evidence within a systematic
review is inadvisable. Comparisons between studies in
the current systematic review should be viewed with
caution because of the diverse nature of the baseline
characteristics of participants, and the methods of collecting and presenting data. There are also other potential confounding factors including the insurance and
benefits system that operates in each of the respective
countries, the type of CP-associated condition, duration/intensity of pain, and sickness absence prior to
study commencement. However, this article employed a
systematic literature search of several key databases
with defined inclusion and exclusion criteria, and it considered a variety of CP-associated conditions. It is likely
that the majority of studies on CP and work have been
included. Moreover, the consistency in the negative
influence of CP on measures of work suggests that the
presence of a substantial body of unpublished studies
showing no association is unlikely.
We conclude that CP represents a substantial burden in the European workplace. Despite the limitations
of the current systematic review, there is consistent
evidence of a negative impact of CP on employment
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status and absenteeism. The impact of CP on presenteeism is apparent, although the evidence base is
weaker. There is a need for high quality studies specifically designed to assess the impact of CP on employment and quantify the burden to society. Innovative
treatments, with proven efficacy and safety via clinical
trials, and appropriate investment in this area in the
future are required to alleviate individual patient suffering and reduce the burden of CP to society.
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