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Abstract

Chronic low back pain (LBP) represents a leading cause of absenteeism from work. An accurate knowledge of complex
interactions is essential in understanding the difficulties of return to work (RTW) experienced by workers affected by chronic
LBP. This study aims to identify factors related to chronic LBP, the worker, and the psycho-social environment that could
predict and influence the duration of an episode of sick leave due to chronic LBP.Studies reporting the relation between
prognostic factors and absenteeism from work in patients with LBP were included. The selected studies were grouped by
prognostic factors. The results were measured in absolute terms, relative terms, survival curve, or duration of sick leave.
The level of evidence was defined by examining the quality and the appropriateness of findings across studies in terms of
significance and direction of relationship for each prognostic factor.A total of 20 studies were included. Prognostic factors
were classified in clinical, psycho-social, and social workplace, reaching a total of 31 constructs. Global conditions with less
favorable repercussions on worker’s lives resulted in a delay in time to RTW. Older age, female, higher pain or disability,
depression, higher physical work demands, and abuse of smoke and alcohol have shown strong level of evidence for nega-
tive outcomes.High global health well-being, great socioeconomic status, and good mental health conditions are decisive in
RTW outcomes. Interventions that aim at RTW of employee’s sick-listed with LBP should focus on psycho-social aspects,
health behaviors, and workplace characteristics.
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Introduction

Low back pain (LBP) is considered a global public health
problem, representing one of the most causes of absenteeism
from work. In particular, the annual productivity losses from
missed workdays due to LBP are estimated at $28 billion in
the USA alone, and this condition currently represents the
main cause of disability, affecting nearly 600 million work-
ers worldwide [1]. LBP is the third most common cause of
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years lived with disability (YLDs) worldwide, accounting
for nearly 10% of all YLDs [2]. Despite developments in
objective health measures, time of absenteeism from work
due to LBP has also shown an increase in European coun-
tries [3, 4]. Reasons underlying this situation include degree
of disease severity, different types of treatments, compli-
ance with the interventions, but also lifestyle risk factors
and characteristics of the patient’s work activities. In detail,
the occupational risk factors that may be involved in the
etiopathogenesis of LBP are numerous and include manual
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handling of heavy loads, awkward and prolonged postures,
whole-body mechanical vibrations, and work-related stress
[5]. Therefore, when the work activities required by the
specific job carried out by the patient with LBP involve
exposure to these occupational risk factors, an increase in
absenteeism and a delayed return to work (RTW) often occur
[6]. Consequently, an accurate and well-rounded knowledge
of the complex interactions between workers health condi-
tions, psychosocial factors and workplace issues is essential
in understanding the difficulties of returning to work expe-
rienced by workers affected by chronic LBP [7]. Indeed,
RTW represents a multifactorial process influenced by phys-
ical, psychological, and social factors, and provides a reli-
able description of work success and socioeconomic status
worldwide [8]. Subjects unable to RTW because of chronic
injury or illness can experience greater physical ailments
and poorer psycho-social adjustment (increased anxiety,
depression, social isolation) [9, 10]. Current literature data
widely show that recovery beliefs, pain-related behaviors,
work-related risk factors, and health-related conditions must
be assessed as potential influencers of RTW [11-13]. In this
regard, several studies have tried to identify risk factors for
absenteeism from work correlated to LBP [14, 15]. However,
their findings do not allow to obtain definitive conclusions
on elements or parameters to considered to achieve an early
RTW of workers with LBP. In fact, most observational stud-
ies focusing on pain and RTW have mainly paid attention to
acute LBP [16]. The aim of this study is to identify factors
related to LBP, the worker, the job, and the psycho-social
environment, that could predict and influence the duration
of an episode of sick leave and time away from work due to
chronic LBP.

Materials and methods
Definition of prognostic factors and outcomes

Low back pain must be considered a multifactorial problem.
Individual, psycho-social, and work-related factors seem to
influence its onset, duration, and outcome. Several predic-
tive factors have been identified, including every aspect of
personal life, job and workplace, psychological environ-
ment, and specific low back pain characteristics of patients.
Therefore, this review focused on the time away from work,
defined both as “sick leave” and “return to work™.

Literature review
This review was assessed in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis

(PRISMA) guidelines. The search strategy was conducted on
PubMed, MEDLINE, Cochrane, and Scopus databases. The
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following string was used: (((“low back pain”[MeSH Terms]
OR (“low”[All Fields] AND “back”[All Fields] AND
“pain”[All Fields]) OR “low back pain”[All Fields]) AND
(“return to work”’[MeSH Terms] OR (“return”[All Fields]
AND “work”[All Fields]) OR “return to work”’[All Fields]))
OR (“low back pain”[MeSH Terms] OR (“low”’[All Fields]
AND “back”[All Fields] AND “pain”[All Fields]) OR “low
back pain”[All Fields])) AND (“sick leave”[MeSH Terms]
OR (“sick”[All Fields] AND “leave”[All Fields]) OR “sick
leave”[All Fields]). The reviewers conducted the last inves-
tigation on 31st May 2023. Two autonomous researchers
(G.S. and F.R.) independently performed the search. Every
study has initially been chosen by utilizing title and abstract,
and duplicate studies were removed. Then, they consulted
the full-text article and performed an accurate reading of
every chosen research, obtaining data to reduce selection
bias. A cross-reference exploration of the studies was made
to get additional related research. Every study describing any
prognostic factors related to absenteeism from work due to
LBP was considered.

Inclusion criteria

Studies published from 2012 to May 2023 involving patients
with an episode of LBP and sick leave, with a duration
of more than 12 weeks, reporting the relation between at
least one prognostic factor and absenteeism to work were
included. Moreover, the results had to be measured in abso-
lute terms (rate), relative terms (odds ratio, rate ratio, hazard
ratio), survival curve, or duration of sick leave. Studies ante-
cedents to 2012, systematic reviews and studies concerning
the acute and subacute LBP were excluded.

Quality assessment

Two independent investigators (G.S. and F.R.) scored the
quality of included studies. Studies evaluation was per-
formed by the quality assessment list composed of 17 items,
organized into three categories: methodological quality,
quality of measurement of prognostic factors, and statisti-
cal quality [17]. Items were the following: adequate descrip-
tion of the study population, description of response, the
extent and length of follow-up, an explicit definition of time
to RTW, the number of prognostic factors measured, and
the quality of data presentation. The maximum score for
all items was 17. Studies were at high quality (range 12-17
points), moderate quality (range 9-11 points), or low quality
(<9 points).

Data extraction

Information concerning the definition of prognostic fac-
tor, outcomes, country, setting, association estimate, and
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sample size were extracted from each article. For the risk of
no RTW, a ratio larger than one was considered significative
of delay in time until RTW.

Level of evidence

The selected studies were grouped by prognostic factors. The
level of evidence was defined by examining the quality of
each study and the appropriateness of findings across stud-
ies in terms of significance and direction of relationship for
each prognostic factor. In particular, the level of evidence
has been identified by the following criteria:

e Strong evidence when prognostic factors appeared in
multiple high-quality studies.

e Moderate evidence when prognostic factors appeared in
one high-quality study and one or lower-quality studies
or multiple lower-quality studies.

¢ Insufficient evidence when prognostic factors appeared in
only one study available or several studies with inconsist-
ent findings.

Results
Literature search

From the initial research, 1091 articles were obtained, of
which 279 were removed as duplicates. After screening all
titles and abstracts, 46 articles were identified as suitable
for a more full-text review. Finally, 20 publications satisfied
all the inclusion criteria (Fig. 1). Studies characteristics are
reported in Table 1.

Quality assessment

The mean quality score was 11.8, ranging from 7 to 15
(Table 2). The quality of thirteen studies (72%) was high,
while three (17%) studies were of moderate quality, and two
(11%) were of low quality.

Evidence on prognostic factors

The identified prognostic factors were classified into three
categories: clinical, psycho-social, and social workplace.
Each category included factors or tools measuring the same
or very similar findings, reaching a total of 31 constructs.
The level of evidence for each prognostic factor is reported
in Table 3.

Results on clinical prognostic factors

There is evidence of a positive association between male
sex and RTW from 4 high-quality and 2 low-quality studies.

There is high evidence of a positive association between
younger and RTW from 4 high-quality and 2 low-quality
studies.

Diagnosis has a moderate level of evidence, showing a
significant association with RTW only in one high-level
study. There is high evidence of the association between
comorbidities and RTW, resulting from 4 high-quality stud-
ies. In particular, the more diseases a patient suffers from,
the greater the risk of delaying the return to work.

Radiating pain was studied in none of the chosen studies.
There is high evidence that pain intensity has a negative
association with RTW from 7 high-quality studies. Func-
tional status shows a high level of evidence in its association
with RTW, resulting in statistically significant in 5 high-
quality studies and one low quality.

A delay in referral to intervention showed a strong asso-
ciation with a delay in RTW. This high level of evidence was
confirmed by 5 high-quality studies and one lower quality
study. Only in one low-quality study the early intervention
directly compared with an ordinary waiting list did not sig-
nificantly affect the RTW.

Both health and lifestyle related clinical factors have a
moderate level of evidence measures on RTW from only one
high-quality study. Notably, being a smoker and exceeding in
alcohol assumption have shown a strong association with a
delay RTW, respectively, from 4 and 2 high-quality studies.

Results on personal psycho-social factors

Researchers from three studies reported differently on the
one-item question from the workability index that inves-
tigates expectations of RTW. These studies have shown a
strong level of evidence for the high recovery expectation
and RTW.

Pain catastrophizing, fear avoidance, coping, and kinesio-
phobia presented all a high level of evidence on RTW. Pain
catastrophizing and fear-avoidance have been considered in
most of the studies, resulting in a positive association with
RTW respectively in 6 and 5 high-quality articles. Also,
kinesiophobia and coping resulted in a positive statistically
significant association with RTW, despite being measured
in a limited number of studies. Only one high-quality study
and one low-quality study reported a positive association for
coping and 3 high-quality studies for kinesiophobia.

Six high-quality studies assessed the association between
mental health and RTW, resulting in a strong level of posi-
tive evidence between high mental health status and an early
RTW. At the opposite side, distress, depression, and disabil-
ity have shown a negative relationship with RTW. Notably,
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Fig. 1 Preferred reporting items for systematic review and meta-analysis (PRISMA 2020)

these results confirm that global mental well-being has an
essential influence on the time of absenteeism from work.
In only one high-quality study, cognitive appraisal has
shown an association with RTW, resulting in a moderate
level of evidence. Three high-quality studies found a strong
correlation between disability education and RTW.

Results on social workplace prognostic factors

Each of the social workplace prognostic factors analyzed has
revealed a high level of evidence on RTW. All these factors
are reported in a single category to underlying the strong
correlation among each of them. Workers compensation has
been evaluated in one high-quality study, showing a moder-
ate level of evidence.

@ Springer

Discussion

This study aims to identify factors that predict the duration
of time away from work at the chronic stage of LBP. The fac-
tors able to influence RTW are related to LBP, worker, and
job characteristics, as well as to the psycho-social environ-
ment. Accurate comprehension of the risk factors related to
absenteeism from work is essential to drive practitioners in
their interaction with patients during the RTW process. Our
results showed that prognostic factors within the clinical,
psycho-social, and social workplace categories are all asso-
ciated with RTW. Overall, prognostic factors related to high
global health well-being, great socioeconomic status, good
mental health conditions have been positively associated
with RTW outcomes. In the same way, global conditions
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Table 1 (continued)
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Springer

resulted predictive for RTW. Neither

type nor degree of psychopathol-
ogy were significantly predictive

sex, number of months since

functional restoration treatment

injury, workers compensation case,
years of education; Axix I person-

program for whom I-year follow-
up data could be collected

of a patient’s ability to successfully

RTW.

Indicators of better performance on

ality disorders, Axix II personality

disorders

Functional capacity Evaluation

RTW

Workers compensation claimants

2004 114

Gross et al. [37]

the functional capacity evaluation

undergoing functional capacity

were weakly associated with faster

recovery.

evaluations following work-related

low back injury

N number; CINS cognitive interventions and nutritional supplements; RTW return to work; LBP low back pain; /OD injury on duty; VAS visual analog scale; ODI oswestry disability index; BDI

beck depression inventory; SFSS spinal function sort score BABS bradburn affect balance scale; BMI body mass index; NCM nurse case manager.

with less favorable repercussions on workers lives resulted
in a delay in time to RTW. Among these were older age,
being female, higher pain or disability, depression, higher
physical work demands, abuse of smoke and alcohol have
shown a strong level of evidence for negative outcomes.
Therefore, health and social condition are decisive in RTW
outcomes. Our findings confirmed the results of Steensa
et al. [38] and Cancelliere et al. [7], from whose research
health global status seemed not to influence absenteeism
from work. Interestingly, our results also highlighted the
crucial role of interventions in the workplace environment
since all factors included in this category have strongly
influenced RTW. Therefore, occupational physicians (OPs)
can play a crucial function also in the context of RTW. In
fact, they not only are a fundamental component within the
Occupational Safety and Health (OSH) management sys-
tems in protecting and improving the health of employees,
but these professional figures are also increasingly asked to
address issues such as health promotion and occupational
rehabilitation in addition to protecting the worker’s health
against work-related injuries and occupational diseases
[39]. In this regard, OPs have available various resources
and operational strategies to facilitate the RTW of a worker
with LBP. For example, they could raise workers awareness
of occupational risk factors to prevent work-related injuries
or disabling conditions and promote best practices in order
to foster employee physical and psychological well-being
[40]. Moreover, the main task of OPs is to assess the fit-
ness of workers for specific tasks, ensuring a satisfactory fit
between person and job, enabling workers to undertake the
work they have been selected to perform safely and effec-
tively [41]. However, the best result in terms of efficient and
timely RTW can only be achieved by developing a multi-
disciplinary vocational rehabilitation program that includes
the involvement, in addition to OPs, also of other profes-
sional figures such as the orthopaedist, physiotherapist,
neurosurgeon, nutritionist and psychologist [41, 42]. One
of the essential points of this research is the identification of
eventual modifiable prognostic factors because these could
respond to new interventions targeted at modifying them,
improving RTW outcomes. The expectations of recovery,
pain intensity, and disability levels, as well as depression,
distress, and workplace factors, can be considered among
the most important modifiable factors in progressing RTW
across health and injury conditions. For example, having
hopeful expectations for recovery and RTW was usually cor-
related with positive RTW outcomes, as shown by evidence
from mental health studies. Instead, for people who expected
to recover more slowly after an injury, this often happened.
This mental condition can lead to a slower recovery and
a higher risk of receiving sick leave benefits. But since it
is considered a modifiable prognostic factor, it should be
early identified. Despite recovery expectations would seem
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Table 2 Quality assessment of

. Author A BCDETFGHTIJ KL MN O P Q Overall rating
all studies
Macias-Toronjo (12/2020) + + + + + + + + — — + + 72 — 4+ + - 12
Trinderup + ++ -+ ++ 4+ +++ -+ -+ + + 14
Lardon + 4+ - - - -4+ 4+ - - 4+ + + + + + + 11
Carregaro + 4+ ? -+ - - = = =+ + 2?2+ + = 7
Leung + + 2?2 -+ + + 4+ - -+ 4+ 27 4+ + + 4+ 12
Macias-Toronjo (08/2020) + + + + + + + + — — + + 72 — 4+ + - 12
Besen + 4+ -+ - -+ 4+ -+ + 4+ - 4+ + + + 12
Opsahl + o+ + + -+ + 7+ + o+ -+ + + 13
Okurowski + + -+ ++++ -+ + 4+ - -+ + 4+ 13
Koopman + + -+ - =227 - —+ 4+ 4+ -+ + - 8
Gauthier + + 2?2 + - — 4+ 4+ -+ 4+ + 4+ + + + - 12
Anema (2004) + + -+ +++ 4+ -+ +++ -+ + + 14
Anema (2009) + + -+ 4+ 4+ 4+ + -+ + ++ -+ + + 14
Gatchel + +? + - -4+ 4+ -2 +4+ - -++ -9
Gross + + 7+ ++ - - -+ + 4+ 4+ 4+ + + - 12
Van der Giezen + ++ 2?2 +++ 4+ +++++ -+ + 4+ 15
Vendrig + + 4+ + - -4+ 4+ -+ ++ - -+ + 71
Hansson + +? +++++--+++ -+ + - 12

correlated to mental health status, current research has not
confirmed this association. Gatchel et al. [36] had shown that
neither type nor the degree of psychopathology were signifi-
cantly predictive of a patient’s ability to return to work suc-
cessfully. Other important modifiable prognostic factors are
those concerning workplace environment conditions. Work
accommodation seems to be essential for increasing RTW
outcomes, especially across health and injury conditions.
Moreover, the opportunity to adopt special accommodations
for workers who have suffered an injury/illness or who have
acquired a disability condition—and are exposed to specific
occupational risk factors—is widely recognized and derives
from the need to guarantee a full and satisfactory fit between
worker’s health conditions and characteristics of working
tasks and activities [43]. Once again, the implementation
of an adequate occupational rehabilitation program by the
OSH management systems could play a key role in evaluat-
ing and identifying the most suitable accommodations to be
taken by employers for LBP workers, but also in supporting
them with specific and targeted counseling programs and
strategies. The present study has several strengths as well as
limitations. First, our analysis is restricted to studies with a
defined phase of disease, as chronic LBP. In most of the cur-
rent articles, patients are enrolled in different points of their
disease, creating a mixture of the population with workers
on sick leave and workers still at work. However, the cut-off

for identifying the chronic phase of disease was chosen at 12
weeks based on the median and 75th percentile. Moreover,
due to the large number of prognostic factors analyzed, het-
erogeneous methods in which data are collected have been
found, and this may influence the robustness of the results.
Therefore, the included studies are still not enough to justify
a definitive association between prognostic risk factors and
RTW, and further specific studies, with more homogene-
ous evaluation, should be performed to define these factors
definitively.

Conclusion

This review proved that multidisciplinary interventions
should be performed to improve RTW outcomes. A deeper
knowledge of the possible causes which delay return to work
can provide essential solutions to improved workers condi-
tion and productivity annual losses for absenteeism. In par-
ticular, high global health well-being, great socioeconomic
status, and good mental health conditions are decisive in
RTW outcomes. In conclusion, interventions that aim at
return-to-work of employees sick-listed with LBP should
predominantly focus on psycho-social aspects, health behav-
iors, and workplace characteristics.

@ Springer
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Table 3 Prognostic factors evidence table

Prognostic factor Evidence Level of evidence

Clinical prognostic factors

Sex 4H 2L Positive—high

Age 4H 2L Positive—high
Comorbidity 4H Negative—high
Diagnosis 1H Negative—moderate
Pain intensity TH Negative—high
Functional status SH 1L Positive—high
Intervention SH 1L Negative—high
Health 1H Positive—moderate
Lifestyle 1H Positive—moderate
Smoker 4H Negative—high
Alcohol 2H Negative—high
Psychosocial prognostic factor

Expectation 3H Positive—high
Fear avoidance SH Positive—high
Kinesiophobia 3H Positive—high
Pain catastrophizing 6H Positive—high
Cognitive appraisal 1H Positive—moderate
Coping IH 1L Positive—high
Distress 4H Negative—high
Depression 3H Negative—high
Mental health 6H Positive—high
Disability 2H 1L Negative—high
Education 3H Positive—high
Social workplace prognostic factor

Socio-economic status 2H Positive—high
Physical demands 6H 1L Positive—high
Work-related benefits 2H 1L Positive—high
Modify duties 2H Positive—high
Co-worker support 2H Positive—high
Social support 2H Positive—high

Job satisfaction 2H Positive—high
Attorney involvement 3H Positive—high
Workers compensation 1H Positive—moderate
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