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 This chapter reports on factors that best predict 
disability outcomes for workers with occupa-
tional low-back pain (LBP) when evaluated early 
in the course of a work disability. Recommendations 
and implications for practice are tabled. 

    16.1   Introduction 

 Low-back pain (LBP) is the second most com-
mon cause of work absenteeism in industrialised 
countries (Andersson  1999  ) . Most injured work-
ers usually return to work    (RTW) in a timely 
manner; however, some disability episodes are 
prolonged and disproportionately costly. The 
percentage of patients with acute LBP whose sit-
uation becomes chronic ranges from 2% to 33% 
(Hoogendoorn et al.  2000  ) , and delays in RTW 
result in high compensation and treatment costs 

in all parts of the industrialised world (Frymoyer 
and Cats-Baril  1991 ; Maniadakis and Gray  2000 ; 
Lambeek et al.  2011 ; Dionne et al.  2007  ) . Up to 
90% of these costs are associated with loss of 
productivity (Lambeek et al.  2011  ) . Given these 
facts, there is a genuine need for effective RTW 
programmes. 

 When a worker is unable to work due to a 
low-back injury, many parties want to know how 
long it will take before the injured person is able 
to resume employment. The worker wants to 
know because being off work can seem endless 
and lead to insecurity and anxiety. The employer 
wants to know if the organisation or business 
should make alternate work arrangements should 
the injured worker be off for an extended period 
of time. Workers’ compensation case managers 
want to know so that they can guide intervention 
decisions for early and safe RTW. Other parties 
that are interested in RTW include medical 
examiners, policymakers, clinicians, and work-
place disability prevention and return-to-work 
practitioners. 

    Identifying workers who are disabled due to 
LBP and at risk for prolonged recovery is a good 
idea. This knowledge would help the workplace 
and other agencies to target interventions that 
could bene fi t those workers. 

 In this chapter, we investigated the idea of 
predicting RTW for workers with LBP, via a 
systematic review. The objective of this study 
was to assess the evidence on factors from dif-
ferent domains (World Health Organization 
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 2001  )  that predict the duration of sick leave in 
workers in the beginning of a LBP-related sick 
leave episode. 

 As the chapter unfolds, we explain how our 
review was done, what studies were included in 
the review and the key  fi ndings. We report on fac-
tors that best predict disability outcomes for 
injured workers with LBP when evaluated early 
in the course of a work disability. The  fi nal com-
ponent of this chapter tells the story of the knowl-
edge transfer workshop where we discussed the 
review with practitioners. Recommendations and 
implications for practice are tabled and consid-
ered in the  fi nal section of the chapter. 

 In our systematic review, an update of our 
2005 review (Steenstra et al.  2005b  ) , we encoun-
tered numerous studies that looked at prognostic 
factors associated with time until RTW. 
Interpretation of the body of studies on prognos-
tic factors for delayed RTW is challenging due to 
the sheer volume of publications and the different 
research design used for each study. However, 
with the results of our systematic review on early 
prognostic factors, we have a good starting point 
that can be used to build a prediction rule to iden-
tify the at-risk workers (Steyerberg  2009 ; 
Heymans et al.  2009  ) . 

 Prediction rules go beyond the goals of the 
prognostic studies we have seen so far in this 
 fi eld. They aim to inform the  fi eld, in a direct 
way, by providing tools that are valid and reliable 
in patients seen early in the course of a work-
disabling episode of LBP. From other  fi elds 
where this approach seems less novel, evidence 
shows that prediction rules do a better job at fore-
casting outcomes than clinical judgement (Meehl 
 1954 ; Grove et al.  2000 ; Grove and Lloyd  2006  ) . 
A number of prediction rules have been devel-
oped to tailor intervention in the treatment of 
LBP. Some of them are well validated and their 
impact has been examined (Apeldoorn et al. 
 2011 ; Fritz et al.  2005  ) . It is not clear how well 
prediction rules do when RTW is the outcome of 
interest. Although prediction rules in the  fi eld of 
work disability prevention have seldom been val-
idated (McGinn et al.  2000  ) , they nevertheless 
hold promise.  

    16.2   How Was the Systematic 
Review Done? 

 First, we identi fi ed the studies that looked at 
prognostic factors associated with time until 
RTW for workers with LBP; these were identi fi ed 
by three reviewers working in pairs. The search 
strategies included three broad categories: prog-
nosis, LBP and RTW terms, and terms on LBP 
advocated by the Furlan et al.  (  2009  ) . We cov-
ered studies published in the time frame from 
January 1966 to April 2011. Next, we made sure 
that the studies met the following eligibility 
criteria:

   Observational, longitudinal cohort studies • 
enrolling subjects with LBP and sick leave 
with a duration of more than 1 day, but less 
than 6 weeks.  
  Studies that examined the relationship between • 
at least one prognostic factor and RTW.  
  Studies where the outcome was measured in • 
absolute terms (differences in number of days 
between groups), relative terms (relative risks, 
odd ratios or hazard ratios), survival curve or 
duration of sick leave.    
 Next, we assessed the methodological quality 

of the studies that were considered for inclusion. 
The available evidence for each prognostic factor 
was then assessed as being at one of three levels 
of evidence (Hoogendoorn et al.  2000  ) :

   Strong evidence: consistent  fi ndings in more • 
than one high-quality study.  
  Moderate evidence: consistent  fi ndings in one • 
high-quality study and one or more lower-
quality studies, or in more than one lower-quality 
study.  
  Insuf fi cient evidence: only one study available • 
or inconsistent  fi ndings in more than one study.     

    16.3   Studies Included in the 
Systematic Review 

 The initial search was fruitful. It yielded 4,449 
citations. After a screening of all titles and 
abstracts, 140 papers were selected for full 
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text review, including those where title and 
abstract did not provide suf fi cient details to 
assess eligibility. Thirty papers from 25 differ-
ent studies met all of our inclusion criteria 
(Table  16.1 ). Eleven were articles captured in 
our earlier review, and 19 were published after 
our initial review. The updated search strategy 
did not identify any studies that should have 
been considered in our previous review. Three 
papers (Gatchel et al.  1995a,   b ; Butter fi eld 
et al.  1998  )  that were selected in the previous 
review were excluded due to stricter eligibility 
criteria.   

    16.4   Key Findings: Four Factors 
with Strong Evidence 

 There were a number of factors that were sup-
ported as prognostic for RTW in LBP by strong 
evidence. This means that there were multiple 
high-quality studies that agreed on the signi fi cance 
of a particular prognostic factor, and no con fl icting 
results from other studies. Patient’s recovery 
expectations, health-care provider type, patient-
reported level of disability and the presence of 
radiating pain were supported by strong evidence. 
We discuss each of the four below. 

   Table 16.1    Characteristics of studies included in our systematic review   

 References  Country   N   Percent with RTW (%)  Quality score 

 Abenhaim and Suissa  (  1987  )   Canada  1,720  96.4  14 

 Alexopoulos et al.  (  2008  )   Greece  119  >97.5  15 

 Andersson et al.  (  1983  )   Sweden  940  >90  8 

 Baldwin et al.  (  2007  )   USA  Not reported  Not reported  12 

 Burdorf et al.  (  1998  )   NLD  50  >90  7 

 Dasinger Dasinger et al.  (  2000  )   USA  433  Unclear     14 

 Du Bois and Donceel  (  2008  )   Belgium  186  69.9  12 

 Du Bois et al.  (  2009  )   Belgium  346  79.6  16 

 Franklin Franklin et al.  (  2008  )   USA  1,843  >80  15 

 Fransen et al.  (  2002  )   NZL  854  76.1  12 

 Fulton-Kehoe et al.  (  2008  )   USA  1,885  >80  14 

 Gluck and Oleinick  (  1998  )   USA  8,628  Not reported  7 

 Goertz  (  1990  )   USA  207  >98  9 

 Hagen and Thune  (  1998  )   NOR  89.190  Not reported  9 

 Heymans et al.  (  2006  )   NLD  299  96  16 

 Heymans et al.  (  2009  )   NLD  628  Not reported  14 

 Kapoor et al.  (  2006  )   USA  300  Not reported  8 

 Krause et al.  (  2001  )   USA  433  Not reported  14 

 Lotters and Burdorf  (  2006  )   NLD  253  >90  13 

 Nordin et al.  (  1996  )   USA  162  Not reported  11 

 Pransky et al.  (  2006  )   USA  494  68  10 

 Prkachin et al.  (  2007  )   CAN  148  64  9 

 Schultz et al.  (  2004  )   CAN  111  64  12 

 Schultz et al.  (  2005  )   CAN  111  64  9 

 Steenstra et al.  (  2005a  )   NLD  615  >95  15 

 Turner et al.  (  2006  )   USA  1,068  81.6  15 

 Turner et al.  (  2008  )   USA  1,885  81.6  15 

 van Doorn  (  1995  )   NLD  1.119  >70  14 

 van der Weide et al.  (  1999  )   NLD  116  Approximately 90  15 

 Webster et al.  (  2007  )   USA  8,443  90.2  6 
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    16.4.1   Recovery Expectations 

 The factor that was supported by the most evi-
dence was ‘recovery expectations’ (Heymans 
et al.  2006,   2009 ; Du Bois and Donceel  2008 ; Du 
Bois et al.  2009 ; Kapoor et al.  2006 ; Lotters and 
Burdorf  2006 ; Schultz et al.  2004,   2005 ; Steenstra 
et al.  2005a ; Turner et al.  2006,   2008  ) . Recovery 
expectations mean that the worker predicts how 
long he or she thinks it will take before RTW is 
possible and/or how likely he/she thinks that he/
she will be returning to work. Worker expecta-
tions of RTW or of a quicker recovery are strong 
indicators for RTW that could be suitable for use 
in screening or the assessment of workers, for 
instance, at the 4-week point post-injury. 

 Recovery expectations might be in fl uenced by 
a number of factors. Turner et al.  (  2008  )  reported 
that patients’ expectations might be determined 
by injury severity, functional status, having a hec-
tic job, receiving an offer for job accommodation, 
number of pain sites, previous injury and type of 
health-care provider. 

 This has practical application. Asking injured 
workers about their recovery expectations could 
identify those at high risk. Then those individuals 
could be further questioned as to what speci fi c 
issues affect their recovery expectations, some of 
which may be modi fi able.  

    16.4.2   Health-Care Provider Type 

 This factor was supported by strong evidence 
(Steenstra et al.  2005a ; Turner et al.  2008 ; van der 
Weide et al.  1999  )  as well. In other words, there 
was an association between which type of health-
care provider the worker attended following a 
low-back injury and time to RTW. Speci fi cally, 
there was evidence that said seeking care from a 
chiropractor results in shorter time on disability 
bene fi ts. 

 This  fi nding is in agreement with evidence of 
the effectiveness of manipulation for acute and 
sub-acute LBP (Assendelft et al.  2004  ) . However, 
some caution is warranted. Referral bias might 
play a role, by which we mean that more severe 
injuries may be preferentially referred to health-
care providers other than chiropractors. Evidence 

for a causal relationship is better established 
through randomised controlled trials.  

    16.4.3   Disability and Pain Intensity 

 Workers’ ‘self-reports of disability’ (Heymans 
et al.  2006,   2009 ; Baldwin et al.  2007 ; Du Bois 
et al.  2009 ; Fransen et al.  2002 ; Lotters and Burdorf 
 2006 ; Nordin et al.  1996 ; Steenstra et al.  2005a ; 
Turner et al.  2008 ; van der Weide et al.  1999  )  and 
‘pain intensity’ (Heymans et al.  2006,   2009 ; 
Baldwin et al.  2007 ; Burdorf et al.  1998 ; Du Bois 
and Donceel  2008 ; Du Bois et al.  2009 ; Franklin 
et al.  2008 ; Fransen et al.  2002 ; Goertz  1990 ; 
Lotters and Burdorf  2006 ; Nordin et al.  1996 ; 
Prkachin et al.  2007 ; Schultz et al.  2004 ; Turner 
et al.  2008 ; van der Weide et al.  1999  )  are often 
correlated, but asking both questions seems to 
improve prediction of prognosis. This means that a 
worker should be asked both about functional lim-
itations and about pain intensity at the start of work 
disability. Both can be easily measured in several 
ways with well-validated questionnaires. In 
Ontario, the Workplace Safety and Insurance 
Board (WSIB) uses the Roland Morris Disability 
Questionnaire and a 10-point Visual Analogue 
Scale (VAS) pain rating scale to monitor baseline 
values and progress at the end of treatment within 
their programmes of care for LBP.  

    16.4.4   Radiating Pain 

 Radiating pain—that is, pain that extends away 
from the low back, usually into the legs—is often 
used as a surrogate proxy for neurological involve-
ment and reported as a measure of injury severity 
(Baldwin et al.  2007 ; Du Bois and Donceel  2008 ; 
Franklin et al.  2008 ; Fransen et al.  2002 ; Fulton-
Kehoe et al.  2008 ; Goertz  1990 ; Nordin et al. 
 1996 ; Prkachin et al.  2007 ; Turner et al.  2008 ; 
van Doorn  1995 ; Abenhaim et al.  1995  ) . This 
factor was supported by strong evidence to pre-
dict delays in RTW. In patient assessments, neu-
rological  fi ndings are often considered to be a 
‘red  fl ag’ that warrants further clinical investiga-
tion. Since this fact has become more commonly 
known, some recent studies excluded patients 
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with  neurological complications associated with 
radiating pain. Therefore, this factor was often not 
included in the more recent high-quality studies.   

    16.5   Workplace Factors Predictive 
of Return to Work 

 Unfortunately, workplace factors are not consid-
ered in prognostic studies as often as one might 
expect given the amount of research concluding 
that RTW is a multifactorial problem. There has 
been a shift away from a biomedical to a biopsy-
chosocial model in current literature (Loisel et al. 
 2001  ) . However, the measurement of workplace-
related factors in formal studies is clearly lag-
ging. Often, measures are used from general work 
and health research (Karasek et al.  1998  )  that 
might not be valid for workers off work. However, 
there are a few work-related factors, supported by 
strong evidence, shown to be predictive for RTW. 
In this next section, we will discuss those work-
place factors supported by the best evidence: 
physical demands, accommodation and modi fi ed 
duties, and job satisfaction. 

    16.5.1   Physical Demands 

 Physical demands at the workplace have been 
shown to be predictive of RTW (Du Bois et al. 
 2009 ; Turner et al.  2008  ) —in other words, those 
workers with more physically demanding work 
were slower to resume employment after a low-
back injury. Physical demands of the workplace 
are often derived from the coding of occupations 
(Herbert et al.  1996  ) . These codes may, at  fi rst, 
seem crude, but they have shown to be predictive 
more often than self-reported measures where the 
worker is asked about physical demands of the 
job. Studies that used self-reported measures only 
provide moderate evidence for an effect of physi-
cal demands on RTW.    Some studies in our review 
(Fransen et al.  2002 ; Nordin et al.  1996  )  found an 
effect of what seemed extreme differences in 
physical demands that were present in the study 
population, for instance, when comparing rail 
maintenance workers to of fi ce workers in one 
company (Nordin et al.  1996  ) . However, most 

studies did not  fi nd an effect of self-reported 
physical demands (Heymans et al.  2006,   2009 ; 
Alexopoulos et al.  2008 ; Dasinger et al.  2000 ; Du 
Bois et al.  2009 ; Franklin et al.  2008 ; Fulton-
Kehoe et al.  2008 ; Krause et al.  2001 ; Lotters and 
Burdorf  2006 ; Pransky et al.  2006 ; Schultz et al. 
 2004 ; Turner et al.  2008  ) . These  fi ndings suggest 
that physical demands classi fi ed through occupa-
tional codes and self-report of physical demands 
are not interchangeable. This may be because a 
workers’ perception of the physical demands of 
the job is biased by getting injured at work.  

    16.5.2   Accommodation and Modi fi ed 
Duties 

 Workplace accommodation may help address 
physical workplace demands as a barrier to 
resuming employment after a low-back injury. If 
so, the offer of modi fi ed duties or workplace 
accommodation could improve RTW outcomes. 
This factor was reported in a number of ways: 
Two high-quality studies (Fransen et al.  2002 ; 
Fulton-Kehoe et al.  2008 ; Turner et al.  2008  )  
found the factor to be predictive for faster RTW, 
one lower-quality study reported a signi fi cant 
effect (Goertz  1990  )  and one lower-quality study 
found a non-signi fi cant effect of the availability 
of modi fi ed duties (Pransky et al.  2006  ) . 

 Interestingly, goodwill goes a long way: The 
 offer  of alternate duty was more prognostic than 
whether or not alternate duty was actually imple-
mented (Turner et al.  2008  ) . In some jobs 
modi fi ed duties are more dif fi cult to implement, 
and in that case unavailability of modi fi ed duties 
could also be considered as a characteristic of the 
job and not so much as unwillingness to provide 
modi fi ed duties (Fransen et al.  2002  ) .  

    16.5.3   Job Satisfaction 

 There is strong evidence that a simple job satis-
faction measure is predictive for RTW following 
a low-back injury (Baldwin et al.  2007 ; Fransen 
et al.  2002 ; Heymans et al.  2006 ; Krause et al. 
 2001 ; Nordin et al.  1996 ; Turner et al.  2008 ; van 
der Weide et al.  1999  ) . Job satisfaction is probably 
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determined by other factors at work, but it is nev-
ertheless a strong indicator that can be used in 
screening or assessing at the very start of the 
work disability process.   

    16.6   Factors That Do Not Predict 
Return to Work 

 Some factors showed no predictive ability for 
RTW. There was strong evidence that there was 
no association between lifestyle factors 
(Alexopoulos et al.  2008 ; Burdorf et al.  1998 ; Du 
Bois et al.  2009 ; Franklin et al.  2008 ; Fransen 
et al.  2002 ; Heymans et al.  2006 ; Turner et al. 
 2008 ; van der Weide et al.  1999  )  or pain catastro-
phising and RTW. Pain catastrophising was 
pro fi led in two high-quality studies, and no 
signi fi cant effect was found among workers with 
acute low-back injuries. However, it might play a 
role at a later stage in the work disability process 
(see also Chap.   8    ).  

    16.7   Factors with Mixed Evidence 

 A number of factors showed moderate or mixed 
evidence for predicting RTW. It was dif fi cult to 
summarise the evidence of workplace psycho-
social factors and their relationship to RTW, 
due to a lack of consensus on how this construct 
was measured among researchers. Similarly, 
there was moderate evidence that having a prior 
claim is associated with a delay in RTW 
(Alexopoulos et al.  2008 ; Fransen et al.  2002 ; 
Pransky et al.  2006 ; Steenstra et al.  2005a ; 
Turner et al.  2006  ) , the evidence on this factor 
was mixed. The North American studies in our 
review reported a delay in RTW among employ-
ees with prior disability claims (Pransky et al. 
 2006 ; Turner et al.  2006  ) , whereas non-North 
American studies did not (Alexopoulos et al. 
 2008 ; Fransen et al.  2002 ; Steenstra et al. 
 2005a  ) . 

 Surprisingly, there was moderate evidence 
that depression does not play a major role as a 
prognostic factor in the  fi rst phase of work 

disability (Du Bois et al.  2009 ; Fransen et al. 
 2002 ; Fulton-Kehoe et al.  2008  ) . Depression 
could, however, become important at a later stage 
of the work disability process, when the worker 
is away from work for a longer period of time. 

 Likewise, the results of clinical examination 
(Baldwin et al.  2007 ; Du Bois et al.  2009 ; Nordin 
et al.  1996 ; Prkachin et al.  2007  )  were not prog-
nostic for time away from work, although some 
of these studies excluded red  fl ag issues that 
would have been evaluated during clinical 
examination. 

 Also interestingly, age and sex were two cat-
egories for which insuf fi cient evidence was 
identi fi ed. This was surprising since in our pre-
vious review, these items were identi fi ed as 
prognostic. Recent high-quality studies 
(Alexopoulos et al.  2008 ; Du Bois et al.  2009 ; 
Steenstra et al.  2005a ; Turner et al.  2008  )  did 
not report a relationship for age and sex with 
RTW. Age and sex are often added as confound-
ers to statistical models without providing 
actual effect estimates—oftentimes because 
age is deemed not modi fi able. This limits our 
understanding of the strength of association 
with RTW when compared to studies where 
they are reported as signi fi cant. 

 In a working population that is ageing, report-
ing the effect of age might provide valuable infor-
mation when devising interventions to improve 
RTW and stay at work outcomes in this growing 
segment of the population. Reporting the effect of 
age in RTW could be a  fi rst step in disentangling 
the mechanisms at play in older age groups. 

 ‘Fear-avoidance beliefs’ were not shown to 
be prognostic for RTW following a low-back 
injury (Alexopoulos et al.  2008 ; Fransen et al. 
 2002 ; Gluck and Oleinick  1998 ; Krause et al.  2001 ; 
van Doorn  1995 ; van der Weide et al.  1999  ) . 
This may be due to the content of the question-
naire primarily used in this  fi eld (Waddell et al. 
 1993  ) . The commonly used fear-avoidance 
beliefs questionnaire (Waddell et al.  1993  )  
could be less valid in a population where back 
pain is work related or at least work relevant 
(Inrig et al.  2012  )  because some of the items 
relate to fears about re-injury on the job which 

http://dx.doi.org/10.1007/978-1-4614-6214-9_8
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might be quite valid rather than fear-avoidance 
related. 

 One factor that has recently been of great 
interest to researchers is the association between 
use of pain medication in general and opioids in 
particular on RTW. However, this area has not 
yet been examined in a suf fi cient number of high-
quality studies (Du Bois et al.  2009 ; Franklin 
et al.  2008 ; Pransky et al.  2006 ; Webster et al. 
 2007  )  to draw conclusions.  

    16.8   Knowledge Transfer 
Workshop: Discussing the 
Results with Practitioners 

 We wanted to get this information, the  fi ndings of 
our systematic review, into the hands of practitio-
ners to make the  fi ndings applicable, to provide 
context for the identi fi ed factors and to improve 
the RTW process for injured workers with LBP. 
So we organised a workshop for the organisation 
that provided the grant for this study in Winnipeg, 
Manitoba, in 2011 to discuss the results of our 
review. The workshop was attended by 34 profes-
sionals who were active in work disability pre-
vention. Participants were divided into seven 
groups to discuss the review. The workshop had 
four components:
    1.    An overview of our study (design and 

methods).  
    2.    A discussion of prognostic factors, according 

to the knowledge and experience of the practi-
tioners involved.  

    3.    Information on the strength of the evidence 
for all factors identi fi ed in the review.  

    4.    An exercise using cue cards to evaluate the 
relevance of the most important constructs 
found in the evidence synthesis.     
 The workshop involved much dialogue and 

discussion; the researchers heard from the 
practitioners. Each of these practitioner groups 
discussed the importance of each prognostic 
factor and determined relevance based on the 
clinical practice and experience of the groups’ 
members. The table below illustrates the agree-
ment between research and practice (see 
Table  16.2 ).   

    16.9   Results of the Knowledge 
Transfer Workshop 

 The workshop revealed a number of discrepancies 
between the results of our systematic review and 
clinician’s impressions. Although we made it clear 
to participants that we limited our review to those 
workers in the early phase of work disability/sick 
leave, some of the discrepancies noted between the 
clinicians’ views and the evidence may be 
in fl uenced by their clinical experience with patients 
at a later stage in the disability process. 

 Many of the factors raised by the practitioners 
were psychological. The shift from a biomedical 
model to a biopsychosocial model (Engel  1977  )  
appears to have occurred with a strong emphasis 
on psychological factors. However, from our 
review, it seems that some of these factors should 
still be considered in conjunction with some of 
the biomedical factors. The psychosocial factors 
that were mentioned lacked evidence. 

 Another key distinction was revealed in the 
workshop: Participants (practitioners) considered 
workplace factors, such as supervisor or co-
worker support and work-life interference, to be 
psychosocial factors. This may be important. At 
the workshop, we were only able to present pre-
liminary  fi ndings. The  fi nal results on job satis-
faction were not presented, and yet they could be 
considered as a workplace psychosocial factor. 

   Table 16.2    Agreement between research and practice   

 Important according to 
practitioners  Evidence from review 

 Psychosocial  Insuf fi cient evidence 

 Fear-avoidance beliefs  Insuf fi cient evidence 

 Work relatedness of back pain  Insuf fi cient evidence 

 Kinesiophobia  Insuf fi cient evidence 

 Depression  Moderate evidence 
for NO effect 

 Treatment related: content  Moderate evidence 
 Workplace psychosocial  Moderate evidence 
 Claim-related factors  Moderate evidence 
 Workplace modi fi ed duties  Strong evidence 
 Pain  Strong evidence 

  No consensus (number of groups endorsing the factor/
total number of groups): recovery expectations (5/7), radi-
ating pain (4/7), disability (4/7), workplace physical fac-
tors (6/7), provider (6/7)  
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 There was no consensus among workshop 
participants on some of the factors supported by 
strong evidence: Recovery expectations was 
endorsed by  fi ve out of seven groups, radiating 
pain and disability by four of the seven groups 
and workplace physical factors and health-care 
provider by six of the seven groups. 

 We asked participants what they thought 
should be the next steps for research. The recom-
mendation was to further translate the results into 
practical tools. Participants wanted research and 
information that could be applied in practice.  

    16.10   Discussion: Applicability 
and Recommendations 

 The  fi ndings of our systematic review can be 
used to develop an approach for identifying at-
risk workers with LBP or, more speci fi cally, those 
workers in the early stages of work disability 
from LBP at high risk for poor RTW outcomes. 
Practitioners could prioritise and allocate 
resources based on this new information. The 
factors identi fi ed in this review could be used to 
screen those workers at high risk of long-term or 
permanent disability. From these  fi ndings a 
screening tool could be developed, although such 
a tool would require validation to obtain reliable 
risk estimates. 

 How, exactly, would this be done? The steps 
as summarised by McGinn et al.  (  2000  )  could be 
followed. Such a tool should be based on prior 
knowledge (as summarised in this review). It 
should be derived in a dataset, and it should be 
validated. Thorough validation procedures are 
available (Steyerberg  2009  ) . A  fi rst step would be 
internal validation within the same dataset. 
However, external validation in a new dataset 
and/or other setting is preferred. The screening 
tool should then be evaluated for its effectiveness 
on improvement of care for those off work due to 
LBP (McGinn et al.  2000  ) . 

 Other studies and reviews may lead the way, 
as well. A recent systematic review on prediction 
rules for the physiotherapeutic management of 
LBP concluded that most of the identi fi ed 23 
studies described the derivation of a rule and none 

investigated the impact phase of development 
(Haskins et al.  2011  ) . Stanton et al.  (  2010  )  found 
18 studies on 15 separate rules for a variety mus-
culoskeletal complaints and found only one study 
that looked at the impact of the rule in practice 
(Flynn et al.  2002  ) . Stanton et al. con fi rmed that 
more evidence is needed to implement prediction 
rules in practice on a large scale. For the work 
disability prevention setting evidence for the 
effectiveness of the application of a prediction 
rule is de fi nitely lacking. 

 The prediction rule that was included in our 
review was by Heymans et al.  (  2009  ) . The vari-
ables examined for the rule were chosen based on 
our previous review and clinicians’ input. This 
study used validation techniques to increase gen-
eralisability to other populations (Steyerberg et al. 
 2001  ) . External validation however is still pre-
ferred when the original study is small (Bleeker 
et al.  2003  ) . The prediction rule for LBP as devel-
oped by Dionne and colleagues (Dionne et al. 
 2005,   2006  )  has been validated in multiple set-
tings. It is however not clear whether RTW had 
already occurred in the workers studied by Dionne, 
and so these papers did not meet the eligibility cri-
teria for our review. For both prediction rules 
(Steyerberg  2009 ; Flynn et al.  2002 ; Steyerberg 
et al.  2001  ) , it is not yet clear if their use would 
improve outcomes for injured workers. 

 Practicing physicians have considered sub-
groups of patients that may be more or less respon-
sive to clinical intervention (Kent and Keating 
 2004,   2005  ) , and studies have supported the 
impression of differential response to certain ther-
apies based on patient characteristics (Boersma 
and Linton  2005,   2006 ; Shaw et al.  2007  )  or 
course of disease (Dunn et al.  2006  ) . Identifying 
clusters or subgroups of patients is an interesting 
way to determine whether interventions can be 
more closely tailored to individual workers’ con-
ditions (Shaw et al.  2006  ) . A few studies of LBP 
have suggested that subgroup-based intervention 
can improve outcomes (Flynn et al.  2002 ; 
Haldorsen et al.  2002 ; Haldorsen  2003 ; Childs 
et al.  2004 ; Brennan et al.  2006  ) . Shaw et al. have 
proposed an approach to match intervention strat-
egies to potentially modi fi able disability-related 
risk factors detected early in the course of a 
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signi fi cant LBP episode, theoretically when risk 
factors may be most amenable to modi fi cation 
(Shaw et al.  2006  ) . Their approach is based on a 
review of reviews of prognostic factors in LBP. 
The impact of implementing this approach in 
practice, however, has not been tested. 

 Another approach is to formally test for sub-
group effects in randomised controlled interven-
tion studies to determine effectiveness of 
interventions for subgroups of patients (Steenstra 
et al.  2009  ) . Subgroup analysis is often done 
poorly (Sun et al.  2011  )  and should adhere to 
published criteria (Sun et al.  2010  ) . Both of these 
approaches might be useful as complementary to 
the prediction rule approach to identify appropri-
ate interventions for workers at high risk for work 
disability. 

 The effectiveness of applying a prediction rule 
is dependent on the quality of the rule and the 
availability of effective interventions suitable for 
those identi fi ed to be at high risk. The recently 
published randomised controlled study on the 
impact of the STarT Back tool shows that using a 
simple, nine-item tool and referral to appropriate 
interventions based on risk strati fi cation can lead 
to signi fi cant improvements in care compared to 
usual physiotherapy care(Hill et al.  2011  ) . The 
population in this study was mixed with regards 
to work status. Results on RTW and work pro-
ductivity were not available when we were writ-
ing this chapter, but are considered in the study 
design (Hay et al.  2008  ) . Although this approach 
shows to be an improvement to usual care in 
England, Koes in his commentary states that 
there is still room for improvement (Koes  2011  ) , 
since differences might be statistically signi fi cant 
but still relatively small in absolute size.  

    16.11   Conclusions and Implications 
for Practice 

 In this chapter, we walked through the process of 
our systematic review and looked at key  fi ndings 
in terms of prediction factors for RTW from acute 
LBP. The main known prognostic factors for 
RTW were:

   Patient’s recovery expectations.  • 
  Content of care.  • 
  Disability and pain rating.  • 
  Radiating pain.    • 
 As well, workplace factors such as physical 

demands, work accommodation and job satisfac-
tion were prognostic factors for RTW. 

 As noted, the  fi ndings from this systematic 
review will be of interest to all those who play a 
role in RTW—in particular, policymakers, clini-
cians, workers’ compensation case managers and 
medical examiners, and workplace disability pre-
vention and return-to-work practitioners. The 
 fi ndings can be used to inform decision-making 
in practice. 

 Applying this new knowledge in practice 
should be executed in a structured way. The 
effectiveness of choosing interventions for work-
ers with LBP based on prognostic information 
for RTW needs to be established, and therefore 
applying this approach should be done with 
care.      
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