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1 | INTRODUCTION

Low back pain (LBP) is a common occupational problem
worldwide.! In Japan, the lifetime LBP prevalence is 83%,”
and the annual incidence of new-onset disabling LBP is
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Abstract

Objectives: Safety at work is important for workers with low back pain (LBP). This
requires good job design that considers both worker capacities and work require-
ments, a concept called “Fitness for Work.” This systematic review aimed to evalu-
ate the effects of fitness for work interventions on workers with LBP.

Methods: We searched PubMed, the Cochrane Library, and Scopus from 2000
through 2020, using relevant terms.

Results: We reviewed nine randomized controlled trials (RCTs) out of 3052 unique
references. All studies were RCTs conducted in Western countries. Some RCTs re-
ported positive findings that fitness for work interventions were effective for LBP in
facilitating shorter return to work time and reducing short-term sick leave. However,
the results of the reviewed studies were inconsistent; therefore, there is insufficient
evidence to draw firm conclusions about the effectiveness of fitness for work inter-
ventions. Furthermore, the interventions were not effective in reducing long-term
sick leave over a 24-month period. There were consistent findings that fitness for
work interventions were no more effective than control interventions on pain inten-
sity, disability, and work ability of workers with LBP.

Conclusions: These results suggest that fitness for work interventions may be some-
what effective in facilitating return to work and preventing short-term recurrence in
workers with LBP. However, workers need to carefully manage their condition to

prevent long-term recurrence.
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6.1%.% LBP is often chronic or recurrent and is associated
with sick leave and reduced performance at work.* The med-
ical cost for work-related LBP (estimated at approximately
82 billion yen) is increasing owing to the aging population in
J apan.5 Therefore, occupational support to reduce symptoms,
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prevent recurrence, and maintain the ability to work is im-
portant for workers with LBP.

Occupational physicians (or relevant experts) advise both
employers and employees with disabilities on modifications
to the workplace environment to enable workers to do their
jobs safely; this concept is called Fitness for Work.® A com-
mon fitness for work strategy is to address occupational
risk factors, such as lifting, physically heavy work, frequent
bending and twisting, repetitive tasks, static postures, and
exposure to vibration.” There is a general consensus that
fitness for work interventions improve organizational cul-
ture and increase stakeholder commitment to early return to
work and safe work.® Although the effectiveness of work-
place ergonomic interventions have been previously evalu-
ated in a systematic review,” the evidence regarding fitness
for work interventions for workers with LBP is scarce.

In recent years, several randomized controlled trials
(RCTs) have been conducted on the effects of fitness for work
interventions on LBP, and a systematic review is needed. The
aim of this systematic review was to evaluate the effects of
fitness for work interventions among workers with LBP.
These effects included shorter return to work time, less sick
leave, symptom reduction, and improved ability to work.

2 | METHODS

2.1 | Search strategy

A systematic literature review on the effectiveness of fitness
for work interventions on workers with LBP was conducted.
Fitness for work was defined as expert interventions targeted
at an individual's capacity to work, workplace conditions,
and subsequent work arrangements to implement the expert
advice.® Specifically, fitness for work interventions consist
of ergonomic assessments using interviews and worksite vis-
its from experts. They also include the provision of expert ad-
vice to employers or supervisors about workplace conditions,
such as improving workplace ergonomic problems and modi-
fication of working conditions (eg, workplace environment,
tasks, and working hours) for workers with LBP. Because of
the differences in occupational health systems between coun-
tries,10 we did not restrict the definition of fitness for work to
actions based on national regulations.

We used the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) statement in devel-
oping the review protocol.!’ Literature searches were con-
ducted using PubMed, the Cochrane Library, and Scopus for
articles published between November 2000 and November
2020. No restrictions on type of study or language were
applied during the search. The search was performed on
December 2, 2020, by the authors with support of a research
librarian (see Acknowledgments) to validate the search terms.

The search was performed using the following terms: (oc-
cupational health [Mesh] OR occupational medicine [Mesh]
OR occupational disease [Mesh] OR occupational exposure
[Mesh] OR occupational injuries [Mesh] OR occupations
[Mesh] OR work [Mesh] OR work performance [Mesh] OR
workers [Mesh] OR workplace [Mesh] OR workload [Mesh])
AND (low back pain [Mesh] OR back pain [Mesh]). The
study protocol was developed before the review survey was
conducted, but was not registered.

Two authors (TI and CO) independently reviewed each title
and abstract against the inclusion criteria. If the eligibility of a
study could not be determined by reading the title and abstract,
the study was treated as potentially eligible for inclusion. In
assessing articles against the exclusion criteria, the full text of
the article was obtained and checked. In case of disagreement
between the two reviewers, a third reviewer (YF) was consulted
and determined inclusion or exclusion. In addition, we reviewed
the reference lists of eligible studies and identified relevant ci-
tations. The inclusion and exclusion criteria were as follows.

2.2 | Inclusion criteria

e The study design was an RCT or non-RCT (NRCT).

e The article was written in English.

e The intervention focused on work-related issues in people
with LBP.

2.3 | Exclusion criteria

e Lack of expert assessment or advice for fitness for work.

e The outcome was not identified as LBP (eg, spinal pain or
musculoskeletal disorder).

e The study only reported economic costs or psychological
outcomes.

e The study used qualitative methodology.

2.4 | Risk of bias assessment

Tworeviewers (TI and CO) independently assessed the risk of
bias in the included studies using the Cochrane Collaboration
tool.'> We assessed the risk of bias in the following areas:
(1) random sequence generation; (ii) allocation concealment;
(iii) blinding of participants and personnel; (iv) blinding of
outcome assessment; (v) incomplete outcome data; (vi) se-
lective outcome reporting; and (vii) other biases. The criteria
were rated as “yes,” “no,” or “don't know”. Disagreements
between the two reviewers were resolved by discussion.
Studies were assessed as having a “low risk of bias” if 50%
(four) or more of the seven criteria were met; otherwise, they
were assessed as having a “high risk of bias.”
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2.5 | Data management

A standardized data extraction form was used to extract the
data. Information on study design, study site, occupation,
follow-up time, LBP at baseline, sample size, age, sex, inter-
ventions, outcomes, and results was extracted. We identified
the primary and non-primary outcome variables. We sum-
marized the effectiveness of fitness for work interventions
according to the following outcome measures: (i) return to
work; (ii) sick leave; (iii) pain intensity; (iv) disability; and
(v) work ability. When evaluated according to each outcome,
the number of included studies was relatively small and the
definitions, timing of measurement, and type of statistical
analysis differed considerably across studies. Therefore, sta-
tistical pooling using a formal meta-analysis was not possi-
ble, so we systematically and qualitatively summarized the
available evidence. The evidence was synthesized by strati-
fying the concordance of the findings for each outcome.

3 | RESULTS

3.1 | Study selection

A total of 6987 references were retrieved from PubMed
(2798 references), the Cochrane Library (473 references),

Records identified from:
PubMed (n =2,798)
Cochrane Library (n =473)
Scopus (n=3,716)
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and Scopus (3716 references). After removing 3935 dupli-
cates, 3052 unique references remained. After evaluation by
title and abstract, 114 references met the inclusion criteria.
After full text examination, 105 references were excluded.
A manual search of the reference list for relevant articles did
not reveal any additional papers. Finally, nine studies'!
were included in the systematic review (Figure 1).

3.2 | Study characteristics

Table 1 shows the characteristics of the included stud-
ies. Three studies were conducted in Denmark,'®'”*" two
each in Finland'>'* and Sweden,w’zo and one each in the
Netherlands'® and Norway.18 All studies were RCTs. One
study focused on healthcare and social care workers,"*
and the other studies examined a variety of occupations.
Follow-up times ranged from 3 months'® to 24 months.'*
517 Rive studies'™'>!® recruited participants on sick leave,
three studies'*'*?! recruited those not on sick leave, and one
study20 recruited participants of both types. In one study,20
LBP was assessed with neck pain in an integrated way. LBP
was defined as sick leave owing to LBP in five studies,lS’15 18
experiencing LBP symptoms in three studies,'*'**! and con-
sulting a physiotherapist for LBP in one study.*’ Most studies
focused on nonspecific LBP and did not include cases with

Records removed before screening:

\4

Records screened
(n=3,052)

v

Duplicate records removed
(n=3.935)

v

Records excluded based on abstract:

Inclusion criteria were not met
(n=2,938)

Full reports retrieved
(n=114)

v

Reports excluded based on main text:

Exclusion criteria were met
(n=105)

Studies included in review
(n=9)

FIGURE 1 Flow chart of the selection process
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red flags (eg, tumors) or spine surgery. Sample sizes ranged
from 108 to 405,"*!® and age ranged from 16 to 67 years.”’20

Fitness for work interventions were performed by a range
of experts, including occupational physic:ialns,13’16’21 phys-
iothelrapists,M’20 ergonomists,'5 psychologists,19 and case
workers! "8 (Table 2). Three studies provided exercise pro-
grams and/or stress management as well as fitness for work
interventions.'*!%?! Karjalainen et al compared three types
of intervention'*: Occupational intervention including fitness
for work, clinical intervention (mini-intervention), and usual
care; therefore, we compared only the data for the occupa-
tional intervention and control.

3.3 | Risk of bias assessment

Table 3 summarizes the risk of bias assessment for each in-
cluded study. The assessment was based on the Cochrane
criteria.'” Eight studies'®'>'7! were classified as having
low risk of bias and one study16 as having high risk of bias.
Because of the RCT designs, the risk of bias for random se-
quence generation was scored as low for all studies. Blinding
of participants and personnel is always a potential risk of bias
because blinding in fitness for work interventions is not pos-
sible. No study blinded the outcome assessment owing to the
use of self-report outcome measurements during follow-up.

4 | RETURN TO WORK

Three studies'>'"'® assessed the effect of fitness for work
interventions on early return to work for people currently on
sick leave. All studies obtained the information from admin-
istrative data and defined early return to work as work re-
sumption within 4 weeks'>'” or 5 weeks'® without any sick
leave benefits. One study15 with low risk of bias showed that
fitness for work interventions were significantly associated
with a shorter return to work time (median of 104 days for
controls vs. 77 days for intervention group). In contrast, two
studies' 18 reported no association between fitness for work
interventions and return to work. In summary, studies fo-
cused on return to work showed conflicting results, with one
showing an association between fitness for work interven-
tions and shorter return to work time, and two showing no
association among people currently on sick leave for LBP.

5 | SICK LEAVE

Seven studies!>!*!1®171921 oxamined the association be-
tween fitness for work interventions and sick leave for
workers with LBP. Sick leave was assessed by cumulated
dayslS‘lc”21 or using binary data. 14171920 Bo - the latter, cutoff

Journal of Occupational Health ¢ LEYM

values (eg, 30 days, 4 weeks of sick leave) or status in points
(eg, 3 months, 24 months) were used, and most were self-
reported.14’19’20 Three paperslﬁ’lg’zo with a follow-up of 3, 6,
and 12 months found a reduction in sick leave risk in the
fitness for work intervention group. Jensen LD et al reported
that a 3-month intervention reduced self-rated sick days by
less than half, but there was no association with registration-
based sick days.16 Four studies'*'*!7?! (three of which had a
24-month follow-up) found no evidence of an association. In
summary, of the seven studies that examined the association
between fitness for work interventions and sick leave, three
with relatively short follow-ups showed that fitness for work
was associated with fewer recurrences of sick leave, whereas
four with relatively long follow-ups found no association.

6 | PAIN INTENSITY

Six studies'?'10191 investigated how much fitness for
work interventions reduced LBP pain intensity. Five stud-
jes! 31161921 ysed numeric rating scales and one study15
used a visual analog scale for measurement. All studies re-
ported no effect.

7 | DISABILITY

131621 ssessed the effect of fitness for work

Five studies
interventions on the prevention of occupational disability
owing to LBP. Three studies'*'**! used the Roland-Morris
Disability Questionnaire and two studies'>'® used the
Oswestry Disability Index for measurement. All studies re-

ported no effect.

8 | WORK ABILITY

Two studies'**! investigated the relationship between fit-
ness for work interventions and work ability using a self-
developed questionnaire. Neither study found a relationship.

9 | DISCUSSION

This review investigated the effectiveness of fitness for work
interventions among workers with LBP. Some RCTs reported
positive findings indicating that fitness for work interven-
tions reduced return to work time and short-term sick leave.
However, findings were inconsistent. Therefore, currently
insufficient evidence to draw any firm conclusions about the
effectiveness of fitness for work interventions is available.
Furthermore, fitness for work interventions were not effec-
tive in reducing long-term sick leave over a 24-month period.
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TABLE 3 Risk of bias assessment scores
Random Blinding of Blinding Selective

First author sequence Allocation participants of outcome Incomplete outcome Other Total
(reference), year generation concealment and personnel assessment outcome data  reporting  biases  score
Karjalainen,® 2003 1 1 0 0 1 1 1 5
Kaapa,'* 2005 1 1 0 0 0 1 1 4
Anema,'® 2007 1 1 0 0 1 1 1 5
JensenLD,'62012 1 1 0 0 0 1 0 4
Jensen C,'7 2012 1 0 0 0 0 1 1 3
Myhre,'® 2014 1 1 0 0 0 1 1 4
Linton," 2015 1 ? 0 0 1 1 1 4
Sennehed,” 2018 1 1 0 0 1 1 1 5
Hansen,”' 2019 1 1 0 0 1 1 1 5

?, Unknown.

There were consistent findings that fitness for work interven-
tions were no more effective than control interventions for pain
intensity, disability, and work ability for workers with LBP.
These results suggest that fitness for work interventions may
be somewhat effective in facilitating return to work and pre-
venting short-term recurrence in workers with LBP. However,
such workers need to carefully manage their condition to pre-
vent long-term recurrence. It should also be noted that the re-
sults of this study do not limit the value of work arrangement,
but only look at one aspect. For example, fitness for work in-
terventions improve organizational culture as well as help cre-
ate a safety and healthy workplace for other employees.8

There are several possible reasons for the limited positive
findings for the effectiveness of fitness for work interventions.
First, most studies included in this review had relatively small
sample sizes and may have lacked the power to detect positive
effects. Second, fitness for work interventions may not address
important risk factors for LBP. The risk factors for LBP are
still not well understood. In particular, it is unclear which risk
factors are more or less likely to benefit from fitness for work
interventions. In addition, it is difficult to design interventions
that can address risk factors outside the workplace, such as
those related to home life. Finally, employees with LBP or their
employers may not comply with fitness for work interventions.
Even if interventions are perfectly designed, high compliance
is critical to their effectiveness.”? For these reasons, the pres-
ent review concluded that there is insufficient evidence for the
effectiveness of fitness for work interventions on LBP, despite
the importance of supporting return to work and symptom
management for workers with chronic diseases.”

A strength of the present review is its systematic search
of the literature over the past two decades. The study de-
sign, bias, outcome measures, analysis methods, and report-
ing were evaluated using a rigorous systematic approach.
In addition, we only included RCTs or NRCTs, which are
less susceptible to bias. However, this review has several

limitations. First, we reviewed only RCTs or NRCTs and
peer-reviewed studies published in English; therefore,
there is a possibility of selection bias. For example, the re-
view excluded studies with different designs that reported
relevant findings and studies written in other languages.
The results of the publication bias assessment of the in-
cluded studies were mixed; many studies showed no effect,
suggesting a low risk of publication bias. Additionally, the
fitness for work interventions in the reviewed studies dif-
fered. For example, the types of experts who conducted the
interventions varied. Finally, some studies provided exer-
cise programs and/or stress management as well as fitness
for work interventions. This difference may have affected
the results of the reviewed studies.

10 | CONCLUSION

Safety at work is important for workers with LBP. This requires
good job design that considers both the capacities of workers and
the requirements of the work; that is, fitness for work. This review
indicated that fitness for work interventions have a limited effect
on reduction of return to work times and reduction of short-term
sick leave, and no effect on pain intensity, disability, work capac-
ity, or long-term sick leave. These findings require confirmation
by high quality research studies with well-designed interventions,
focused particularly on compliance with fitness for work inter-
ventions. Maintenance of work ability (ie, prevention of pain and
disability) is important, and further research is needed to identify
which aspects of interventions are effective in achieving this goal.
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