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Abstract

This systematic review assesses the effectiveness of interventions in community and workplace
settings to reduce sickness absence and job loss in workers with musculoskeletal disorders
(MSDs). Relevant studies (randomised controlled trials (RCTs) and cohort studies published since
1990) were identified by screening citations in 35 earlier systematic reviews and from searches of
Medline and Embase to April 2010. Among 42 studies (54 reports) including 34 RCTs, 27
assessed return to work, 21 duration of sickness absence, and five job loss. Interventions included
exercise therapy, behavioural change techniques, workplace adaptations and provision of
additional services. Studies were typically small (median sample size 107 (inter-quartile range
(IQR) 77 to 148) and limited in quality. Most interventions were reported as beneficial: the
median relative risk (RR) for return to work was 1.21 (IQR 1.00 — 1.60) and that for avoiding
MSD-related job loss, 1.25 (IQR 1.06-1.71); the median reduction in sickness absence was 1.11
(IQR 0.32 to 3.20) days/month. However, effects were smaller in the larger and better quality
studies, suggesting publication bias. No intervention was clearly superior to others, although
effort-intensive interventions were less effective than simple ones. No cost-benefit analyses
established statistically significant net economic benefits. Given that benefits are small and of
doubtful cost-effectiveness, employers’ practice should be guided by their value judgements about
the uncertainties. Expensive interventions should be implemented only with rigorous cost-benefit
evaluation planned from the outset. Future research should focus on the cost-effectiveness of
simple low cost interventions, and further explore impacts on job retention.
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Introduction

Methods

Musculoskeletal disorders (MSDs) cause substantial suffering and disability among adults of
working age, and are costly in demands for healthcare and the lost productivity that arises
from impaired work performance, sickness absence and job loss. In the UK Labour Force
Survey, 30% of those taking sick leave in the previous week cited MSDs as the main reason
[1], while the Health and Safety Executive estimates that over nine million working days are
lost annually from work-related MSDs [2]. Given the large burden of disability, high
associated costs, and a growing evidence base on the adverse health consequences of job
loss and unemployment [3], there is a need for effective, evidence-based strategies to guide
the employment and care of patients with MSDs.

Against this background, the UK’s National Institute for Health and Clinical Excellence
(NICE) has reviewed the effectiveness of community and workplace-based interventions to
limit sickness absence [4], and published public health advice [5], much relating to workers
with MSDs. However, the evidence base on which NICE relied contained few effect
estimates, and in its evaluation, NICE did not derive quantitative summaries of benefit,
either overall or according to anatomical site or type of intervention. Nor was an assessment
made of possible publication bias.

To address these outstanding questions, and to assess the effectiveness of different types of
non-pharmacological intervention in workplace or community settings in reducing sickness
absence and job loss, and promoting return to work among workers with established MSDs,
we re-evaluated the MSD-related reports considered by NICE. Additionally, we updated
NICE’s search in two bibliographic databases, extended it to encompass MSD-related job
loss, evaluated 43 other potentially relevant systematic reviews to check for relevant studies
that might have been missed, and sought evidence on the cost-effectiveness of the
interventions we identified.

Data sources

The NICE reviewers screened >18,000 articles (identified from 22 databases and 11
websites) that were published between 1990 and 2007, retrieved 800 papers, and
summarised 49 reports on sickness absence, of which 42 concerned MSDs [4]. We retrieved
all 42 of these reports. We also checked exclusions from the NICE review, from which we
identified three further reports relevant to our inquiry. We re-ran NICE’s search strategy in
Medline and Embase for 1st Jan 2007 to 23rd April 2010, to check for later publications;
and also for 1990 to 23rd April 2010 using terms for health-related job loss, retirement and
disability pensioning in lieu of sickness absence. Our searches identified two 2010 Cochrane
reviews, the citations from which were also considered [6,7].

Additionally, we checked a best evidence synthesis by Waddell et a/on vocational
rehabilitation [8]. This considered several thousand citations identified from five electronic
databases, hand searching of 18 journals and the publications of 13 organisations or
Government departments, internet searches, citation tracking, and the authors’ personal
databases. We retrieved all cited systematic reviews, meta-analyses, and Cochrane reports
covering interventions on sickness absence and job loss for MSDs (h=41), excluded nine
that fell outside the scope of our inquiry, and checked the primary research reports cited in
the remaining 32.

After removal of duplicates, these various sources yielded a total of 2,156 reports which
were screened for eligibility.
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Inclusion criteria

We retained only peer-reviewed randomised controlled trials (RCTs) and cohort studies
published from 1990 onwards, in which subjects were workers who had an MSD and/or
were on sick leave with an MSD at entry, or had taken sick leave for an MSD in the past 12
months. We limited inclusion further to studies in which vocational outcomes of interest
(sickness absence, MSD-related job loss, return to work during follow-up, or prevalence of
work attendance at follow-up) could be quantified for defined worker populations.
Qualifying interventions were those delivered in a primary care or workplace setting or
conducted in collaboration with primary care providers or employers, excluding drug trials
and surgery, but including physical therapies delivered by physiotherapists or chiropractors.
Reports relating to external traumatic injury were excluded.

Figure 1 details the selection process in PRISMA [9] format. From the 2,156 reports
screened, we excluded 2,072 on title or abstract, and a further 30 that we retrieved and
assessed in full. This left 54 reports from 42 separate studies that formed the review base.

Data abstraction and quality assessment

One investigator (KTP) systematically abstracted data from each study on: study populations
(type of MSD, case definition, exclusion criteria, source of recruitment, setting, participant
flow, numbers, baseline characteristics); outcomes; interventions (e.g. nature, timing,
intensity, frequency); numbers analysed, analytical methods and treatment of losses to
follow-up; effect estimates and confidence intervals or data permitting estimates of
precision; and where relevant, procedures for randomisation and blinding. Data abstraction
was piloted in ten reports, and then independently checked for all reports by a second
investigator (CHL).

Studies were evaluated for their susceptibility to bias using, for RCTs, the Cochrane Back
Review Group’s criteria [10], and for cohort studies, a checklist adapted from those criteria.
A quality score was derived for each study by assigning one point for each quality measure.
For sensitivity analysis, we classified studies in thirds of the distribution of quality score.

Classification of interventions

We identified various physical, psychological, social and environmental interventions
directed at (i) the individual, (ii) his/her work or workplace, or (iii) healthcare and other
services to which he/she had access.

At the individual level, interventions included exercise therapy, work hardening, or physical
therapy (often called a ‘functional restoration programme’); psychological therapy aimed at
behavioural or attitudinal change, and general in nature (e.g. CBT, coping, relaxation) or
vocationally focussed (at overcoming psychosocial barriers to working, or attitudes to and
perceptions of work), often accompanied by education aimed at influencing perceptions and
behaviour (e.g. ‘Back School’ education); rehearsal of safer working techniques; and use of
lumbar supports.

At the workplace level, approaches included: ergonomic and/or psychosocial risk
assessments — aimed at the individual (e.g. how well an exercise programme matched job
demands) or at identifying and controlling workplace risks (“participatory’ ergonomic
assessments, involving the individual, his/her manager, and union); ergonomic changes to
the physical environment; job modifications (e.g. lighter duties, reduced hours); and
interventions directed at managers (education and advice).
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At the service level, approaches included: assessment and a co-ordinated action plan,
evolved by a multidisciplinary case management team or a case manager; consultation with
an occupational physician; education of primary care doctors and/or occupational
physicians, and/or formalised agreements between them, to improve liaison; and access to
extra external support and referral services.

Some categories were capable of finer delineation e.g. exercise therapy, work hardening, or
physical therapy could be subdivided into: exercises to build aerobic capacity, stamina, and
endurance; exercises to build anaerobic capacity, and strength and size of muscles — e.g.
strength training, weight training; resistance, static, isometric, or isotonic exercises;
exercises to improve balance and co-ordination — e.g. stabilising exercises; flexibility
exercises such as stretching; exercises which rehearsed work activities (to build endurance
and flexibility for everyday work tasks, and mitigate fear-avoidance psychological
responses); physical therapy applied by a health care professional to increase mobility or
reduce pain — e.g. traction, manipulation, massage, TENS, pulsed electromagnetic therapy,
ultrasound, heat/cold. Where accounts were sufficiently detailed, we used the framework of
Abraham and Michie [11] to sub-classify behavioural change interventions into component
techniques such as: providing information on behaviour health-links, prompting practice,
providing feedback on performance, setting graded tasks, prompting identification of
barriers, providing contingent rewards, help in specific goal-setting, agreed behavioural
contracts, and stress management.

Data were abstracted on three main outcomes: return to work, avoidance of health-related
job loss, and mean days of sick leave/month over follow-up. The corresponding measures of
effect (relative risk (RR) of return to work or job survival and mean days of sick leave/
month avoided in treatment vs. comparison group for a given follow-up) were seldom
reported, and had to be derived from summary data in reports — e.g. the proportions by group
who had returned to work/lost a job and numbers at risk; or the mean sickness absence,
standard deviation and numbers studied by group. When proportions were given but not
subject numbers, we imputed numbers so that confidence intervals of RRs could be
estimated. In the absence of direct author information, we made the simplifying assumption
that, for skewed quantitative data on sickness absence, the sampling distribution of the
difference in mean days of absence between groups was roughly normal or that violations of
this assumption were trivial. Estimates of precision were made using immediate commands
in the STATA package.

Preliminary tabulations highlighted substantial heterogeneity of case definitions and
interventions, so we decided against combining data in meta-analyses. Instead, findings
were summarised descriptively across studies as the median and interquartile range (IQR) of
effect estimates, overall and by specified subject characteristics (e.g. pain site, duration of
sick leave at baseline), study features (e.g. follow-up time, study size, study quality), and
type of intervention. Few investigations analysed or provided raw data on cost-effectiveness.
However, we estimated for each comparison the time involved in delivering the
intervention, as a proxy for invested resources, and compared outcomes by invested effort.
Finally, a check was made for publication bias by constructing funnel plots of the natural
logs of treatment effects vs. their standard errors.
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Results

Study characteristics

The 42 studies (Table 1) comprised 34 RCTs and 8 cohort studies, and were described in 54
reports [12-65], mostly from northern Europe and North America. Half of studies focussed
on the ‘low-back’, three on the ‘back’, five on axial (back and neck, or back, neck and
shoulder) pain, one on the neck, two on the upper limbs, and nine on unspecified
musculoskeletal pain. Studies varied in case definition, although most required subjects to
be on sick leave at entry; durations of absence ranged from a few days to >1 year. Seven
studies (17%) tested more than one intervention and 15 studies (36%) reported outcomes at
more than one follow-up. Follow-up times ranged from one week to five years, but reached
>3 years in only three studies. Return to work was most often studied (64% of studies),
followed by sickness absence (55%). Only five reports were found on job loss.

Sample sizes were generally small, the median number of subjects analysed being 107
(inter-quartile range (IQR) 77 to 148). In only six studies (14%) did a comparison involve
>300 subjects and in only three was it >500. Table 2 summarises other aspects of
methodological quality. The median quality score for RCTs was 45% (IQR 27% to 64%)
and that for cohort studies 40% (IQR 15% to 45%). Given the nature of most interventions
(below), it proved difficult to blind patients and impossible to blind care-givers. In half of
studies, however, outcomes were assessed blinded or outcome data collected from an
independent registry. A third of studies had high drop-out rates, and in a third there was
doubt about whether intervention and control groups were assessed with comparable follow-
up timing. Half of the RCTs lacked a clear protocol for blinded allocation to groups, and
half failed to analyse by intention to treat.

Interventions and control comparisons

Among the interventions tested in the 42 studies, 30 prescribed exercises, 37 promoted
behavioural change, 17 were at the patient’s workplace, and 10 provided additional services
(Table 1). Interventions were often applied in combination — frequently an exercise
(functional restoration) regimen combined with behavioural measures to improve
compliance (e.g. prompts, encouragement). In 12 studies (29%), interventions were aimed
both at personal exercise and behavioural change, and also included workplace adaptations
or assessments.

Supplementary tables S1 and S2 (for web-only publication) provide further detail. Common
behavioural change approaches involved: providing instruction (75% of all studies),
prompting practice (55%), providing feedback on performance (45%), prompting barrier
identification (41%), stress reduction (41%), setting graded tasks (39%), prompting intention
formation (32%), prompting review of behavioural goals (30%), providing general
information on behaviour-health links (30%), and CBT (30%). Physical fitness regimens
frequently involved aerobic exercises (60% of studies), strength and resistance training
(43%), and stretching and flexibility training (41%). Although most studies employed a
combination of these techniques, a few differed substantially from the generality — e.g. a
one-off postal information leaflet to participants [18], a brief active vocational interview,
assessment, or intervention [44,51,57], workshops for GPs and occupational physicians [17],
or fitting of lumbar supports [47].

The control arms in most studies received care as usual (n=33, 79%), or simple advice in
lieu of a supervised intervention [55,61]. Occasionally, however, controls received a less
intense version of the full intervention [14,19,30,56]; one study contrasted settings

(workplace-based vs. clinic-based exercise)[16]; and in two there were contrasting active

Rheumatology (Oxford). Author manuscript; available in PMC 2012 August 01.



syduasnue|A Joyiny siapun4 JIAd adoin3 ¢

syduosnuelA Joyiny sispun4 DA @doing ¢

Palmer et al.

Findings

Page 6

interventions (exercises vs. back school education [51], and multidisciplinary rehabilitation
vs. physiotherapy [33]). (Further details appear in web-supplementary tables S3 to S7.)

Figure 2 charts, for return to work (the most studied outcome) ranked RRs, with associated
95% confidence intervals where calculable, across all 27 studies and 59 comparisons
reporting the outcome. (Not all observations were independent, as reports sometimes
included comparisons for the same intervention at multiple follow-ups.) Interventions were
mostly beneficial (RR>1 for intervention vs. control group), but seldom strongly beneficial
(RR>2), and logarithmic confidence intervals tended to be wider for estimates at extremes of
the range. Patterns were similar for other outcomes, and effects were similarly modest.

Table 3 sets out in more detail the RRs for return to work and avoidance of health-related
job loss, and the estimated differences in mean days of sickness absence/month, overall and
by study population and study characteristics. (A tabulation of findings across all studies and
interventions appears in web-only supplementary tables S3 to S7.) The median RR for return
to work was 1.21 (IQR 1.00 — 1.60) and that for avoidance of health related job loss, across
15 comparisons in five studies, was 1.25 (IQR 1.06-1.71). A total of 21 studies (41
comparisons) provided data on sickness absence, the median effect (mean reduction in
sickness absence in intervention vs. control group) across these comparisons being 1.11
(IQR 0.32 to 3.20) days/month.

Few differences were found by anatomical site; but consistently across all categories of
outcome, the benefits of intervention were somewhat greater in workers with <12 weeks of
sickness absence at baseline as compared with workers off work for longer. They were also
greater in the earlier stages of follow-up. For example, the median RR for return to work
was 1.40 at 3 and 6 months vs. 1.09 at 12 months and 1.05 at >24 months; and for sickness
absence, the median reduction was 2.85 days/month in the first 6 months but 0.32 days/
month over 24 months.

There were differences in treatment effect by study size, small studies (<150 subjects)
reporting greater benefits than larger ones (>150) (Table 3). In the latter, RRs for return to
work tended towards the null value, while the median sick leave avoided amounted to only
0.36 to 0.50 days/month. Similarly, benefits of intervention tended to be lower in high
quality than in low quality reports, categorised by third of quality score; and when attention
was further restricted to studies in the top third by quality (>63%) and the top quarter by size
(=148 subjects in a comparison), effects were even smaller: a median RR of 1.00 for return
to work and a median of 0.30 days/month of sick leave avoided. A plot of log RRs for return
to work against their standard errors showed an asymmetric inverted funnel, consistent with
publication bias (Figure — web supplement).

Table 4 summarises the magnitudes of effect by type of intervention. No interventions were
clearly superior to others, although studies that involved setting graded tasks were slightly
more positive (median RR for return to work 1.40 vs. 1.21 overall; median reduction in days
lost/month 1.67 vs. 1.1 overall). Interventions involving workplace adaptations/assessments
or extra services were somewhat more beneficial in reducing days lost.

In a sensitivity analysis which excluded studies in the lowest third by quality score (0-30%),
most interventions appeared less effective. However, median RRs for return to work were
somewhat larger for setting graded tasks (20 comparisons, median RR 1.45, IQR 1.05 to
1.90), CBT (16 comparisons, median RR 1.30, IQR 1.06 to 1.68), and physical therapy (6
comparisons, median RR 1.35, IQR 1.09 to 1.90).
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Although interventions did not differ clearly in effectiveness, there were substantial
differences in the time invested in their delivery (Table 4). Those that involved brief
interventions (no more than 12 hours in total), appeared more effective than those that took
longer, and above 32 hours there was little evidence of benefit. The pattern of decreasing
benefit by increasing effort of intervention was confirmed in a sensitivity analysis restricted
to studies in the top third by quality score: for interventions taking >32 hours, the median
RR for return to work was 1.05 and the mean reduction in sick leave was 0.17 days/month
(albeit based on a much reduced sample of comparisons).

More formal cost-effectiveness analyses were undertaken by the authors of eight of the 54
reports [15,26,32,40,42,52,55,65], but no study clearly proved or disproved a positive return
on investment. Typically, estimated benefits in productivity (e.g. averted costs of sickness
absence) were weighed against the costs of the intervention. Four studies also assessed
benefits from reductions in healthcare expenditure [15,32,40,52], and one focussed only on
healthcare costs. Most analyses suggested net savings from the interventions evaluated, but
in the two reports which gave 95% confidence limits [28,54], findings were also compatible
with substantial net losses.

Discussion

Despite the large peer-reviewed literature on community and workplace interventions to
improve employment outcomes from musculoskeletal illness, we found gaps in the evidence
on upper limb disorders and MSD-related job loss, few large studies, and few reports with
extended follow-up or economic evaluation. Many studies had methodological limitations
which may have biased estimates of effect (e.g. unblinded outcome assessment, failure to
analyse by intention to treat, poor randomisation protocols) and which could be remedied
with better design and execution.

Within these limits, most interventions appeared effective, although better quality and larger
studies showed less benefit, suggesting publication bias. In the better conducted studies, the
median benefit amounted to a 10% improved chance of returning to work or avoidance on
average of 0.3 to 0.5 days/month of sickness absence. At these levels of benefit, there is
substantial uncertainty about cost-effectiveness. No type of intervention could clearly be
identified as superior to others.

Our review was limited to the care of established illness (i.e. excluding primary prevention),
and to vocational outcomes rather than symptoms, function or quality of life. Nevertheless,
it covered a broad range of interventions for variously defined case-groups. Because of this
heterogeneity, we judged that formal meta-analysis was inappropriate, and instead
summarised study results descriptively. An alternative approach would have been to specify
our inquiry more tightly in terms of case definition and type of intervention. However, our
findings indicate that such restriction would have identified few studies sufficiently similar
for useful combined statistical analysis. Moreover, even if such analysis were possible,
estimates of benefit would have been small, since magnitudes of effect were small across all
of the available studies (e.g. Figure 2).

Other methodological limitations relate to the challenges in identifying all relevant
publications and in assessing study quality. However, we screened citations from 35
systematic reviews as well as conducting our own electronic search, and quality assessment
followed a well accepted system employed by the Cochrane collaboration. Some studies
provided (non-independent) estimates of effect for the same intervention at multiple follow-
up times, but findings were stratified by length of follow-up (Table 3), and sensitivity
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analysis restricting observations to the earliest (or latest) follow-up interval had little impact
on estimates of the magnitude of effect (data available on request).

Implications for practice and research

According to the GRADE framework, “if clinicians believe that benefits and risks and
burdens are finely balanced, or appreciable uncertainty exists...they must offer a ‘weak’
recommendation” [66]. Ahead of this, GRADE categorises the overall quality of evidence
from *high’ through to ‘very low’, with judgement as to the likelihood of further research
eroding confidence in estimated effects. Without the need for a full formal GRADE review
process it is evident that at best only ‘weak’ recommendations can be framed on the basis of
our review. The current evidence, comprising largely RCTs, might be assessed provisionally
as ‘high’ in quality, but penalty scale downgrades for methodological weaknesses, imprecise
data and potential for publication bias would result in a low quality of evidence as defined
by GRADE. In addition, the limited and inconclusive cost-benefit data, the modest estimates
of effect, and their statistical compatibility with no effect in the strongest studies, mandate
weak recommendations.

In framing its recommendations for practice, NICE suggested various possible actions by
employers and stakeholders — consideration of, for example: referral to a physiotherapist,
rehabilitation specialist, occupational physician or GP; appointing a case manager;
employing intensive multidisciplinary treatment over several weeks; small group CBT; or
back school education programmes with advice on managing stress and coping [4]. The
action to “‘consider’ such measures probably constitutes a ‘weak’ recommendation by the
GRADE definition. However, recommendations were not framed in the context of known
limitations or with quantitative estimates of uncertainty. Our findings suggest application of
this recommendation would at most produce only small benefits in earlier return to work and
reduction in sick leave.

We prefer more circumspect conclusions. Resource intensive approaches were ineffective in
the studies reviewed. Brief treatments (<12 weeks) were offered more frequently to short-
term (<12 weeks) than to long-term absentees (P=0.04). Thus, the finding may reflect in part
an effect of case severity (more resource and lengthier treatments being deployed in difficult
chronic cases); even so, it is difficult to advocate such interventions for acute cases with a
generally more favourable prognosis. Beyond this, the benefits suggested are small and of
uncertain cost-effectiveness; many interventions may work, but perhaps only modestly.
Practice should be consistent with the balance of available scientific evidence on benefits,
costs and adverse effects. However, in the face of doubtful cost-effectiveness, employers
must make choices according to their value judgements about the uncertainties. Simple
options will appear attractive to some if they are feasible, inexpensive, unlikely to do harm
and with potential to be beneficial. If expensive interventions are contemplated, they should
be evaluated rigorously, with assessment of costs as well as benefits planned from the
outset.

Recommendations for further research can be firmer. As well as strengthening the
methodological quality of reports, some gaps in evidence are important to address. A report
by Dame Carol Black to the UK Secretaries of State for Health and for Work and Pensions
emphasised the large costs of unemployment and sickness absence, and the adverse social
and health consequences for unemployed individuals, families and local communities [67].
Further research on measures to promote job retention is urgently needed. Also, there is a
need to focus more on the cost-effectiveness of interventions to improve vocational
outcomes; pro-active measures are most likely to come from employers, and are most easily
justified where there is convincing evidence of a return on investment. In choosing which
interventions to evaluate, there are advantages in focussing on, and some evidence in
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support of, simple low cost measures with a workplace and/or a primary care element. These
are unlikely to do harm and may have a better chance of proving cost-effective. By contrast,
exercise therapy and interventions aimed at the individual without recourse to changes in
work organisation and the working environment have been well studied and are likely at
best to have only small benefits, while labour intensive measures are of low priority, given
their cost and limited benefit.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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