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RESUME DU TRAVAIL DE THESE DE DRE ANNE GARCIA :

Revue systématique des Facteurs pronostiques de non-retour au travail suite à un
traumatisme orthopédique : Mise à jour 2020.

Directeur de thèse PD MER Dr François Luthi

Ce travail de thèse a débuté en2Ot7 sous la direction du PD MER Dr Luthiafin de réaliser une
revue systématique de la littérature sur les facteurs pronostiques de non-retour au travail après un
traumatisme. La précédente revue couvrant la période de 1-985 à 2009 (Clay FJ 2010), nous avons choisi
de faire une mise à jour (2010-2020).

L'objectif de ce travail était de déterminer les facteurs bio-psycho-sociaux influençant le retour
au travail dans les suites d'un traumatisme orthopédique.

Méthode : Une revue systématique de la littérature a permis de sélectionner les articles entre
2010 et 2020 dans les bases de données Medline, CINAHL et Embase. ll s'agissait d'études de cohorte
chez des populations de travailleurs ayant subi un traumatisme orthopédique. Dans les autres critères
d'inclusion, il fallait des statistiques multivariées en lien avec le retour au travail et que les prédicteurs
aient été mesurés avant l'outcome (le retour au travail). Ont été exclus les whiplash, les pathologies
de microtraumatismes répétés (épicondylalgie par exemple), les cas avec une atteinte neurologique
centrale (atteinte médullaire ou cérébrale). Les cohortes devaient comprendre un minimum de 80
sujets et ne pas être rétrospectives. Nous nous sommes intéressés à différencier les facteurs
intervenant en phase précoce (<6mois) et en phase tardive (>6 mois). Deux reviewers ont réalisé la
sélection des articles, évalué le risque de biais et la qualité des étude grâce aux questionnaires QUIPS
(Quality in Prognosis Studies) et NOS (Newcastle-Ottawa Scale). lls ont également extrait les données
des articles. Les facteurs pronostiques ont été divisés selon les catégories bio-psycho-sociales et selon
la phase précoce ou tardive.

Résultats : 30 articles ont été inclus qui comprennent une période de suivi des sujets entre L

et 58 mois après l'accident. Selon l'outilQUlPS, T études (23%l ontété considérées d'un bas niveau de
risque de biais et 21 études (7O%l d'un risque modéré de biais, le reste présente un niveau de biais
modéré. Selon les critères NoS, la qualité des études était élevée pour 87% des études incluses. Le

taux de retour au travail variait entre 22% et74% selon les études dans la phase précoce (s 6mois), et
enTre 44Yo et94% dans la phase tardive (>6 mois). Dans la phase précoce le prédicteur le plus fort de
non-retour au travail était la sévérité de la lésion. Dans la phase tardive, l'âge, la sévérité de la lésion,
le niveau de douleur, le sentiment d'efficacité personnelle, le niveau d'éducation, le travail de force
(ouvrier) et le statut de compensation financière (par les assurances) étaient les déterminants avec
une forte évidence associés à la non reprise du travail. Une évidence modérée était retrouvée pour les
attentes subjectives de récupération et la charge physique du poste de travail. Le reste des facteurs
étaient de valeur limitée ou inconsistante.

En conclusion, en se basant sur les niveaux d'évidence, on note que la sévérité de la lésion joue
un rôle primordial aussi bien en phase précoce que tardive. Ces résultats soulignent l'importance de la
prévention de cas de traumatismes sévères. Notre travail souligne aussi les multiples facettes du
modèle bio-psycho-social pour le retour au travail après un traumatisme orthopédique avec
différentes interventions possibles : promotions de postes adaptés chez les travailleurs âgés,
amélioration de l'accès aux soins médicaux et aux séjours de réadaptation, et l'adaptation du poste de
travail (pour diminuer la demande physique). D'autres facteurs sont susceptibles d'avoir un impact et
nécessiteraient de nouvelles études de qualité pour définir leur implication dans le retour au travail.
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Objective: To provide updated evidence on prognostic factors for return to
work (RT\Â/) in the eady and late phases after acute orthopedic trauma from a
biopsychosocial perspective.

Methods: A systematic review of articles indexed in the MEDLINE, CINAHL, and
Embase databases between 2010 and 2020 was performed. The inclusion criteria

were cohort studies of employed populations sustaining acute orthopedic trauma
with follow-up data on RTW. Biopsychosocial prognostic factors for RTW must be

reported in the multiple regression models and divided into early (< 6 months) and late
phases (> 6 months) postinjury. Two reviewers performed study selection, assessed

the risk of bias and quality using the Quality in Prognosis Studies (OUIPS) tool and the
Newcastle-Ottawa Scale (NOS), and extracted data independently.

Results: Thirty articles were included with a follow-up period of 1-58 months. Based on

the QUIPS tool, 7 studies (23%) were considered to have a low risk of bias, and 21 studies
(70%) were considered to have a moderate risk of bias. Based on the NOS, the quality

was high in87o/o of the included studies. The RTW rates ranged from22%oIo74%inIhe
early phase and from 44% lo 94% in the late phase. ln the early phase, strong evidence

was found for injury severity. ln the late phase, strong evidence was found for age, injury

severity, level of pain, self-efficacy, educational level, blue-collar work, and compensation
status; moderate evidence was found for recovery expectations and physical workload.
There was limited or inconsistent evidence for the other factors.

Gonclusion: Based on the levels of evidence, injury severity should be considered
as one of the key barriers to RTW in the early and late phases postinjury. This finding

underlines the need for serious injury prevention efforts. Our results also emphasize

the multifaceted actions of the biopsychosocial model to facilitate RTW: promoting
policies for older inyured workers, improving access to medical and rehabilitation facilities,

and adapting physical workload. Multiple other factors are likely important but require

additional high-quality studies to assess their role in the RTW process.

Keywords: return to work, orthopaedic trauma, injury work disability, prognostic factors, biopsychosocial factors
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INTRODUCTION

Acute orthopedic trauma represents one of the most common
injuries in workplace accidents, traffic accidents, and other types
ofaccidents (1). It is also responsible for individual disability and
loss of workdays and implies a substantial economic and societal
burden (2, 3). According to the official statistical report of the
Swiss accident insurance fund, among 850,000 accidents reported
(8.7 million inhabitants) in 2018, orthopedic trauma accounts for
85% of all injuries (a). The mean direcr and indirect costs due to
orthopedic trauma in Switzerland between 2014 and 2018 were
3.96 billion euros (4). According to a systematic review of 204
studies in 2020, l3o/o of patients sustaining orthopedic trauma
had lost employment at I year postinjury, and the mean number
ofdays absent from work was 102 days (3).

Based on these data, return to work (RTW) after orthopedic
trauma has become a key outcome for people of working
age. RTW marks a return to financial independence for the
individual and the end of compensation benefits for society.
From an individual point ofview, RTW is associated with better
psychological well-being, self-esteem, and social connectedness
(5). However, the definition and measurement of RTW outcome
remain highly heterogeneous from study to study (6). A synthesis
of the measurement of RTW outcome in the literature may help
to clari$, its operationalization.

lur'theLrriury, tlc idclLifical-iurr uf proglrosLic factors for
RTW remains the focus of many studies in the field. RTW
seems to be influenced by different personal and environmental
determinants due to its complex and multidimensional nature
(7). Indeed, the usual biomedical modcl cannot fully cxplain
the RTW process for patients with musculoskeletal disorders
(8). The biomedical model, based on a dualistic mind-body
viewpoint, fails to take into account psychological, social,
and heaith system aspects. These psychosocial factors were,
however, widely recognized as having an independent influence
on RTW (7-9). Another limitation of the biomedical model
is its inability to explain the interaction between injury
severity and other psychosocial faclors in predicting the long-
term outcome. 'lhe biopsychosocial (BPS) model developed
by George Engel in 1977 (10), based on a holistic approach,
might overcome the limitations of the traditional biomedical
framework for predicting multidimensional outcomes such as

RTW (lI). The underlying assumptions of the BPS model
rely on the complex and non-linear interactions between the
biological, psychological, and social determinants that affect
disease outcomes (12). Based on this model, the RTW process
depends not only on biomedical characteristics but also on
personal and environmental factors (workpiace, healthcare
system, compensation policy) (13). Early identification of BPS
factors associated with RTW is of importance to help in
developing effective interventions to prevent work disability and

Abbreviations: BPS, Biopsychosocial; NOS, Newcastle-Ottarva Scale; PRISMA,
Preferred Reporting Items for Systematic revielvs and Meta Analysis; PROBASI',
Prcdiction model risk ofbias assessmcnt tool; QUIPS, Quality in Prognosis Studies;
ILI'W, Return to work.

subsequently in reducing the personal and societal burden of
orthopedic trauma.

In 2010, the prognostic factors involved in the RTW process in
patients with orthopedic trauma were presented in a systematic
review by Clay et al. (9). At that time, the literature was scarce,
and the quality of the studies was limited. According to an
earlier review (9), two factors of strong evidence identified were
educational levels and blue-collar work, whereas three factors
of moderate evidence were self-efficacy, injury severity, and
compensation status. Over the past 10 years, the emergence of
new evidence has raised the need to perform an updated review
on this topic.

In this systematic review, we updated the latest evidence on
prognostic factors for RTW in employed populations sustaining
acute orthopedic trauma by reviewing studies indexed in three
large databases between 2010 and 2020. Prognostic factors were
evaluated using a two-tiered strategy (significant and non-
significant ellecLs) and classited into the early or late phase
postinjury using a 6-month eutoff. This cutoff point was used
when assuming that some orthopedic injuries (for example,
fractures) might take up to 6 months to recover (3) and that the
influence of some prognostic factors on RTW might vary in a

timely fashion ( l4).

METHODS

Protocol and Registration
The review protocol was performed followine the "Preferred
Reporting Items for Systematic reviews and Meta-Analysis"
(PRISMA) recommendations (15) (see Appendix PRISMA
2020 checklist). The research protocol was registered in
PROS PERO (Ct{D 420 17 07 423 4).

Eligibility Criteria
This literature review was extended to articles written in English,
French, and German. The articles had to be available in
full text and as published articles (conference papers/abstracts
were excluded).

We included studies published between January l, 2010 and
December 31,2020 and fulfilled the following criteria:

-Study designs: prospective or retrospective studies with
longitudinal data on RTW.

-Participants: studies on individuals with acute orthopedic
trauma only or orthopedic trauma represented a minimum of
75o/o of the sample and were employed at the time of injury.
Acute orthopedic trauma is defined as any injury (strains/sprains,
contusions, dislocations, and fractures) to the musculoskeletal
system due to an unintentional accident.

-Outcome measures: RTW was defined as the return to the
preinjury or modified job (fully or partially) or a period of time off
work or not being prevented from working at a certain follow-up
measurement or RTW sustained for a long period.

-Prognostic factors: Biological (age, gender, level of pain,
etc.), psychological (depression, anxiety, etc.), and social factors
(education, occupation, work-related environment, etc.) were
eligible. Considering the multidirnensional nature of work
incapacity, the factors must be reported in the multiple
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regression models. We did not include the unadjusted effects
of prognostic factors in the analysis because their effects
may completely disappear after adjustment and are therefore
relatively uninformative. Adjusted effects of prognostic factors
were extracted for data analysis and were divided into the early
phase (< 6 months from injury) and the late phase (> 6 months
lrom injury).

Exclusion criteria were as follows: whiplash, brain injury,
medullar injury, or injuries resulting from occupational repeated
trauma; no precision about the percentage oforthopedic trauma,
sample size lower than 80 individuals (to rule out findings
with low statistical power), soldiers or military population; and
retrospective without follow-up data on RTW or cross-sectional
studies (to limit recall bias).

Search Strategy
We performed a literature search in the MEDLINE, CINAHL,
and Embase databases using key.words covering three areas: (a)

RTW or work absence or work disability or sick leave or time
off work; (b) orthopedic trauma or injury or fracture; and (c)
prognostic or prognosis or risk factors or outcome. Additional
manual searching of reference lists of all included studies was
performed. The terms within each area were combined with an
OR Boolean operator, and then, the three areas were combined
with an AND Boolean operator. The search results were uploaded
to the Endnote program. The duplicates were removed. Two of
the authors (AG and RH) made the first selection of articles based
on the abstracts from 2010 to 2017 and (AG and HPD) from
2017 to 2020. Next, the full-text articles were obtained by the
researchers, and they included the relevant articles independently
according to the predefined criteria and then compared their
choices. The final decision of inclusion was based on consensus.
The last senior author (FL) made the final decision if no
consensus was reached.

Data Extraction and Analysis
In accordance with the Critical Appraisal and Data Extraction for
Systematic Reviews of Prediction Modeling Studies (CHARMS)
checklist (16) for data extraction, the following elements were
extracted from the included studies: first author and year,
country, setting, nature of the trauma, type of study, definition of
the outcome, sample size in the final multiple regression model,
duration of follow-up, percentage lost to follow-up, predictor
measurements, and RTW rate. The data from selected studies
were extracted independently by the aforementioned reviewers.
Significant barriers and facilitators for RTW and also non-
significant factors were reported with their statistical values.
Odds ratios, relative rate ratios, hazard ratios, or regression
coeliicients with 95% conlidence intervals were extracted from
the final multivariable rnodels with imputation if available.
Finally, we classified the factors according to the BPS categories
and their implications in the early or late phase postinjury. We
planned lo conduct meta-analyses wl-rere this lvas appropriate;
otherwise, we summarized narratively.

Risk of Bias and Quality Assessment
For studies ofprognostic factors, the Quality in Prognosis Studies
(QUIPS) tool was used to assess the risk of bias (17). The QUIPS
tool has six domains: (l) study participants, (2) study attrition,
(3) prognostic factor measurement, (4) outcome measurement,
(5) study confounding, (6) statistical analysis and reporting. Each
domain includes three to seven items that are judged separately
with the response "yes," "partiall' "nol' or "unsure." Based on the
ratings of the included items, the risk of bias within each domain
is expressed as high, moderate, or low. A study was classified as

having a low risk of bias when all domains were rated as having
a low risk of bias or up to one moderate risk of bias. A study
was classified as having a high risk of bias if two or more of the
domains were rated as having a high risk of bias. All studies in
between were classified as having a moderate risk of bias.

For studies presenting a prognostic model, prediction model
risk of bias assessment tool (PROBAST) was used to assess the
risk of bias ( 18). The PROBAST consists of 20 signaling questions
grouped into four domains: participant selection, predictors,
outcome, and analysis (18). All signaling questions answered
as "yes" indicate an absence of bias. Any signaling question
answered as "no" or "probably no" flags the potential for bias;
assessors would need to use their judgment to determine whether
the domain should be rated as high, low, or unclear risk of bias.

The quality of the included studies was assessed by the
Newcastle-Ottawa Scale (NOS) (19). The NOS consists of three
categories of parameters (selection, comparability, and outcome)
with a total of 9 points. A study of a total of NOS scores > 6

points, 5 or 6 points, and < 4 points was rated as having high,
medium, and low quality, respectively.

Two of the authors jointly (AG and HPD) assessed the risk of
bias and quality of the articles. Disagreements were resolved by
consulting the last author to achieve consensus.

Levels of Evidence
To be retained, the prognostic lactors must have been measured
in the multiple regression model. To compare with the
previous review on RTW (9), the levels of evidence were
determined by using a rating system similar to that used by
Scholten-Peeters (20). According to this system, there were four
levels of evidence; strong/moderate/limited/inconsistent. Strong
evidence: consistent findings were found in at least two high-
quality cohorts with a low risk of bias. Moderate evidence:
consistent findings were found in one high-quality cohort with
a low risk of bias and one or more cohorts with a moderate
or high risk of bias regardless of the level of quality. Limited
evidence: consistent findings in one regardless of the level of
risk of bias or more cohorts with moderate or high risk of
bias. Inconsistent evidence: contradictory findings were found
irrespective of study quality.

RESULTS

Gharacteristics of lncluded Studies
The flow diagram is presented in Figure l, and reasons lor
exclusions at each stage are provided. The initial search yield
2,54 L articles. After removing duplicates and screening titles and
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FIGURE 1 | Flow diagram for selection ot studies for this systematic revjew.

abstracts, I 14 articles were retained for further assessment of
eligibility. After reading these full-text articles, 30 articles mer rhe
inclusion criteria.

The characteristics of the selected studies are summarized in
Table l. Twenty-five studies were prospective (21-37, 4t-47, 50),
and five were retrospective but included longitudinal data on
RTW (38-40, 48, 49). The follow-up time ranged from I to 58
months postinjury. The RTW rates ranged from22to74o/oinThe
early phase postinjury Q2, 28, 35, 36, .{ l, 43, 44) and from 44 to
94o/o (21.,32,34,37,38,4A,42,43,45, 16, 48-50) in the lare phase.

Return to work was defined as a completion of a period of
four consecutive weeks on the labor market in one study (39),
as a sustained outcome for 3 months in one study (40), as a

return to any form of work (the same or modified work, lull time
or Part time) in 18 studies (21,22,24-2t-,30,32,33,37, 4t-
46, ,18, .19), or as not being prevented from working for any days
in the last 4 weeks in one study (36). Nine studies did not provide
the definition (23,28,29,31,34,35, -18, 47, 50). Concerning its
measurement, RTW was reported as a binary outcome (yes/no
starus) in 23 studies (21-26,28, 30-3.{, 36-38, 40-44, 47,18,50),
as time from injury to RTW in 6 studies (27 ,29,3-5, 39, 4-i, 46), or
as the number of days paid for work disability in one study (49).

'fhe rates of loss to follow-up were reported in 25 studies (2 l-
28, 10--12, 34, 36-38,40-46,1U-5t)), ranging from I to 53%o. The
studies were conducted in l2 different courltries ofhigh or upper-
rniddle income (Australia, Switzerland, 'fairvan, Canada, Israel,
the United Kingdom, Germany, the Netherlands, Denmark, New

Zealand, China, and Iran). Of note, most European countries
were the part of universal health coverage, whereas irr many
other countries (Australia and the United Kingdom), private
companies were involved in compensation with different sick
pay schemes.

Risk of Bias and Quality Assessment
A majority olthe included studies (97o/o) reported the statistical
estimates of an array of predictors of RTW outcome, except
one (42) that presented a prognostic model for RTW with
external validation. Therefore, we used the QUIPS tool, which
was developed to assess the risk of bias in predicting factor
studies for all included studies. Figure 2 represents the overall
risk of bias of the included studies using the QUIPS tool and
also the ratings of each domain. The agreement between the two
reviewers for the QUIPS tool was 87o/o (26 out of 30 studies).
Disagreement was found in the rating of study attrition and
confounding factors. Seven studies (23o/o) were rated as having a

low riskofbias (27, 32, 36, 42, 43, 45, 17),2 studies (7%) as having
a high risk of bias (35, 4S), and the 21 remaining studies (70%) as

having a moderare risk (2 I -26, 2B--3 I , 33, 31, 37 -41, 14, 46, 49,
s0).

For the study presenting a prognostic model for RTW (42),
apart lrom the QUIPS, we also used PROBAS'I to assess the
risk of bias. 'fhe risk of bias in the four domains (participants,
predictors, outcome, and analysis) based on PROBAST was low;
therefore, an overall low risk of bias was drawn.
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Amick et al.

(21)

Ballabeni et
al. \22)

Busse et al.

(23)

cray er al. (24)

Clay et al. (25)

clay et al. (26)

Êisele et al.

(2e)

Ekegren et al.

(u0)

Gabbe et al.

(lj1)

Hou et al. (32)

Hou et al. (llli)

lakova et al.

(34)

lzadi et al. (35)

Canada

Switzedand

Canada

Australia

Australia

Australia

Australia

Germany

Australia

Australia

Taiwan

Taiwan

Switzerland

lran

Regional

database

Clinic

lVlulti-

center

Victorian

hospital

dataset

Hospital

I centers

VOTOR

regjstry

VOTOR

registry

Hospital

Hospital

Clinic

Hospital

Trauma patients

Hand trauma

Hip fracture
patient

Orthopedic trauma

Limb trauma injury

Traumatic limb
jnjury

Orthopedic irauma

Hand trauma

Prospective

Prospective

Prospective

Prospective

Prospective

Prospective

Prospective

Prospective

Study
design

Back + upper Prospective

extremities trauma

Orthopedic trauma Prospeciive

Tibial shaft fracture Prospective

ProspectiveAcute orthopedic
injuries

Outcome
definition

RTW status (any

type of work)
yes/no

Return to any

occupation

NA

RTW to full duties

or modified work

Time until the first

RTW on either

preinjury or
reduced hours

NA

Time between
injury and RTW

Paid employment,

same workplace,
same role, or
others

RTW yes/no status

"without RTW" or
"RTW'

Same or other job,

same workplace,
or other workplace

Has a job or not
(binary response)

Time to RTW after

surgery

Follow-up
(months)

o, tz

3, 12,24

3,6
postdischarge

t.3, J, b

12

12

1 ,3, 6, 12,
18,24

1 , 6,24

Predictors
measures

Lost to
follow-up

Number
in multiple
regression
analysis

577

291

186

'168

186

RTW rates
(months)*

74Vo (6)

760/o (12)

37o/o (3\,45o/o

(12\,56Vo (24)

644/a F2)

44Vo relurn to
full duties (6),

56% return to
modified work
(6)

81Va (12)

74o/o (31,76o/o (61

7770 (6\

650/o 112)

70% (12)

75o/o (24)

22yo (1)

s07o (6)

58Va Q4)

464/0 (3)

12

6

1 month
postinJury

At entry

and

discharge

6 weeks
after jnjury

Preinjury

and 2

week
postinjury

admission

At
admission

1-8 weeks
after

surgery

31/o

45%

2904

104Â

134/o

0o/o

NA

34Vo

NA

Clay et al. (2/) Australia l\4ulticenter Orthopedic trauma Prospective

>75o/o

Dinh et al. (28)

12 1€ week
postinjury

53o/o

At baseline 2Oo/"

Fist

admission

At baseline 22o/a

179

231

291

At 953

1,124

804

1,207

280

NA

NA
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ïABLE | | Continued

References Country Setting Nature of iniuries

Kendrick et

oco
la
o

I

al. (lj6)

Kendrick et
al, (ljl)

Kimmel et al.

(38)

Kirkeby et al.

(iie)

Kong et al

(40)

Lilley et al.

(,1 1)

Luthi et al.

142)

lvlarom et al

(43)

Marom et al.

(44)

Murgatroyd et
al. (4ri)

Neutel et al
(4ô)

Roesler et al.

(4/)

The uK Burden
United Kingdom of tnjury

Study

The
United Kingdom

Hospital

Study
design

Prospective

Prospective

Assessed
prospective

Retrospective

with
lollow-up

Retrospective

with
longitudinal

data

Prospective

Prospective

Prospective

Prospective

Prospective

Prospective

Prospective

follow-up

Outcome
definition

Not being
prevenied from
working for any
days in the last 4
weeks

Full or part- time
paid enrployment

and nol being
prevented from
workin!l

RTW status
Yes/no

Compl€'tjon of a
period of four
consecutive

weeks on labor
market

RTW sLstained for
3 months

RTW stêLtus:

yes,ho

full/'modified

duties, time from
injury to work

Time to resume

work full/

Follow-up
(monthsl

1l

Number
in multiple
regression
analysis

664

6,775

RTW rates
(months)*

73o/o (41

67yo (12)

e4% F2l

NA

78yo l8)

737a (3)

5Oo/o (24\

32o/o (3],65yo (61

74Vo 19) 75oÂ

(12)

37oÂ (3)

65Vo (61,73Vo

(12),81% (24'

94ya (10)

Orthopedic trauma
>80%

Upper/lower
extremities

lsolated lower limb
fracture

Wrist trauma
suspicion of
scaphoid lracture

Work-related

injuries

Workers with
orthopedic trauma
>754/o

orthopedic trauma

Traumatic hand

injury

Return lo any forrr
oi work

o

Return to same or
modifiecljob

FTW staiusi
Yes/no

12

58

24

3,6,9,12

At

At

Predictors Lostto
measures follow-up

1-é weeks
after injury

50o/o

1 month
postinjury

244/o

Prernjury 154/a

NA
admission

25o/o

admission

3 months 1 a/o

postinjury

27o/o

adrrission

1o/o

admission

At
admission

2 weeks
postiniury

o%

444/o

2 weeks
after the
traumâ

4 weeks
after injury

13%

2,4,12

At

AtIô

Australia

Denmark

China

New

Zealand

Switzerland

lsrael

lsrael

Australia

Netherlands

Australia

VOTOR

registry

Hospital

Hospital

ACC claim

register

Hand

therapy
clinic

Clinic

Clinic Hand trauma

Clinic Hand trauma

Hospital Orthopedjc trauma

Hospital Hand/wrist trauma

3

2,250

819

178

178

'182

354

150
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The quality of the included studies was also assessed using the
NOS (Table 2). Twenty-six studies (87%) had a total NOS score
between 7 and 8 points and therefore were rated as high quality.
The remaining studies were rated as having medium quality.

Prognostic Factors for RTW
The biopsychosocial factors that showed a significant association
with RTW in the early and late stages are presented in Tables 3,

4, respectively.

Biological Factors
Early Stage
Among the 7 biological factors, injury severity was the only
factor supported by strong evidence, as it was reported in
two studies with a low risk of bias and high quality (36,

47), in three studies with a moderate risk of bias (24, 25,
41), and in one study with a high risk of bias (35). There
was limited evidence for the remaining 6 factors: age (25),

gender (36), body mass index (41), initial need for surgery
(25), level of pain (25), and disability level postinjury Q5, 44)
(Table 3).

Late Stage
Among the 20 biological factors, age, injury severity, and
level of pain were supported by strong evidence. A significant
relationship between older age and delayed RTW was found
in six studies (23, 27, 30, 32, 33, 42), and three of them
were rated as high quality and had a low risk of bias
(27, 32, 42). A high level of injury severity as a barrier
for RTW was identified in two studies with a low risk of
bias and high quality (27, 45) and in six studies with a

moderate risk of bias (23, 28, 30, 33, 40, 46). A significant
relationship between a high level of pain and delayed RTW
was reported in two studies with a low risk of bias and high
quality (27,43) and in two studies with a moderate risk of
bias (34, 49). Inconsistent evidence was found for gender,
as contradictory findings were reported in two studies (27,

46). There was limited evidence for the remaining 16 factors
(Table 4).

Psychological Factors
Early Stage
There was limited evidence for the six psychological factors:
positive and negative effects (47), locus of control (47),

prior depressive episode (al), quality-of-life psychological
subscale (33), negative pain attitudes (25), and recovery
belief (26) as predictors for RTW in the early stage
(Table 3).

Late Stage
Among the 8 psychological factors, there was strong evidence
for self-efficacy. The positive effect of self-efficacy on RTW
has been reported in two studies with a low risk of bias
and high qlrality (32, -13) and one study with a moderate
risk of bias (33). Positive recovery expectations related to the
better RTW outcome were supported by moderate evidence,
as they were found in one study with a low risk of bias
(+:.) and one study with a moderate risk of bias (19).
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et al. (2U

i et al. (22)

et al. (23)

et al. {24-26)

et al. (27)

Dinh et al. (28)

Eisele et al. (29)

Ekegren et al. {30)

Gabbe et al.(31)

Hou et al, {32}

Hou et â1. (33)

lakova et al. (34)

lzâdi et al. (35)

et al. (36)

et â1. (37)

rkeby et al. (39)

Kong et al. (40)

Lilley et al.(41)

Luthi et al. {42)

Marom et al. (43)

Marom et al, (44)

Murgatroyd et al. (45)

Neutel et al. (46)

et al. (47)

et al. (48)

istiner et al. (49)

et al

FIGURE 2 | Bisk of bias according to the Quality in Prognosis Studies (QUIPS) tool. Red circle = high risk of bias, yellow circle - moderate risk of bias, green
circle = low risk of bias.

l)epressive or anxiety symptoms (33, 37) and perceived
severity of injury (34, 49) were found in two studies with a

moderate risk of bias, therelore resulting in limited evidence.
There was limited evidence for intrusion thoughts (4-t),
illness beliels (2.1), avoidance (t-l), and mental health (27)
(Table 4).

Social Factors
Early Stage
Among the 20 social factors, there was lirnited evidence for
educational level, as this factor was lound in three studies with
a moderate risk of bias (?6, +0, .l.l). Of note, limited evidence
was also four.rd that blue collar work was related to delayed RTW
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(2-5,4l). Limited evidence was lound for other factors: type of
contract (41), physical work (41), perception of social support
(40), received compensation (26), injured at work (36), living in
deprived areas (36), etc. (Table 3).

Late Stage
There was strong evidence for blue-collar work, educational level,
and compensation status related to delayed RTW. Blue-collar
work as a barrier for RTW was reported in two studies with
a low risk of bias and high quality (32, 45) and two studies
with a moderate risk of bias (33,46). The positive effect of high
educational level on RTW outcome was found in two studies
with a low risk of bias and high quality (32,4,3) and two studies
with a moderate risk of bias (33, 49). Compensation status has

been reported in two studies with a low risk of bias and high
quality (27, -i3) and one study with a moderate risk of bias
(30). There was moderate evidence for physical workload, as this
factor was reported in one study with a low risk of bias and
high quality (.13) and three studies with a moderate risk of bias
(22, 29, 39). Other factors were supported by limited evidence
(Table a).

Non-significant Factors for RTW
Numerous IIPS factors showed no association with RTW in the
early and late phases (Tables 5, 6, respectively).

Early Stage
There was moderate evidence for the level of pain (2a, a7)
and self-efficacy (44,47) as non-significant factors for RTW
in the early phase. These factors were identified in one study
with a low risk ol bias and one study with a moderate risk
of bias. The evidence for age (24, 35,41), sex (33, a1), and
other biopsychosocial factors was limited, as they have only been
identified in studies with moderate or high risk of bias.

Late Stage
There was moderate evidence for age (37,39,45), gender (23, 33,

37,39,15), and education (39, 42) as non-significant factors lor
RTW in the late phase. These factors were identified in one study
with a low risk of bias and at least one study with a moderate
risk of bias. There was limited evidence lor other biopsychosocial
lactors (Table 6).

Data Pooling
There was variability in the definition of RTW and its
measurements across the included studies, and also in the
reporting of prognostic factors (age, for example, as a

dichotomous or continuous variable) and the types of statistical
estimates (odds ratios or hazard ratios or risk ratios). All these

barriers prevented data pooling; therefore, a meta-analysis could
not be performed.

DISCUSSION

In this updated systernatic review of 30 studies between 2010
and 2020, we were able to extract 33 signilicant factors for
IITW in the early phase and 46 prognostic lactors in the late
phase. In agreement with the previous review of 15 studies

Biopsychosocial Factors for Feturn to Work

published in 2010 (l), blue-collar work and educational level
were supported by strong evidence. In addition, we found strong
evidence for two new factors (age and level ofpain) and moderate
evidence for another two new factors (physical workioad and
recovery expectations). Importantly, injury severity, self-efficacy,
and compensation status have been upgraded from moderate
evidence (9) to strong evidence in this updated review. An
earlier review in 2010 (9) did not have enough evidence to
support the role of older age, injury severity, level of pain, self-
efficacy, recovery expectations, and physical workload as the key
barriers to RTW. 'l'he identilication of these new factors was in
accordance with evidence of predictors from the synthesis of 56

reviews on RTW in various conditions and injuries (7). Contrary
to the earlier review in 2010 (9), the role of gender on RTW
was inconsistent, as contradictory results were reported in the
included studies (27, 46, 49).

The classification of predictors into early and late phase
postinjury was one of the main differences between ours and the
previous review (9), In the early phase following acute orthopedic
trauma, strong evidence was found for injury severity only. A
number of psychosocial factors, including self-efiicacy, recovery
expectations, blue-collar work, and physical demand, had limited
evidence in the early phase but became more evident in the late
phase postinjury. This is likely because while most of the injured
workers return to work in a straightforward pathway soon after
the acute phase, a proportion of patients might turn into the
chronic work disability process. In these patients, psychosocial
problems might play an important role in the late phase and
interact with other factors as the key barriers to RTW. Another
explanation was that the longer the duration of follow-up, the
greater the likelihood of recognizing the signilicant effects of
psychosocial problems on RTW.

Another difference was that we assessed both the significant
and non-significant effects of all reported predictors. For
example, increasing age showed no relationship with RTW in
three studies (37, 39,45), but it significantly predicted RTW
in the other six studies (23,27, -10, 32, 33, 42). The difference
might be due to selection bias. For studies demonstrating the
impact ofage, over halfofthe injured population were blue-collar
or immigrant workers (32, 33, ,12). In other words, older blue
collar workers are likely to have more difficulty reentering the
labor market than young white-collar workers. The predictive
validity of age, therefore, must be interpreted in conjunction
with the BPS context, for example, with the occupation. Careful
interpretation is also needed lor educational level, as this factor
has shown no significant effect on RTW in two studies (39, 42),
whereas other studies have demonstrated a significant correlation
(i2, 3-1, 43, 49). 'lhe discrepancy between these studies might
be due to the different categories of predictors and duration
of follow-up.

Understanding the levels ofevidence ofprognostic factors for
postinjury employment helps to iclentify patients at high risk
for poor RTW outcomes and to improve guidance for RIW.
According to our resuhs, injury severity was recognized as one
of the principal barriers to RTW in workers; therefore, public
health and work environrlents should pay attention to serious
injury prevention, as the majority of accidents are preventable
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TABLE 2 I Quality assessment oI included study based on the Newcasile-ottawa scde.

References Selection (score)
ocola
ô
!:

Representativêness Selection ot the
oftheexposed non-exposed

cohort cohort

Ascertainment
oi exposure

Outcome of
interest was not
present at start

of study

Comparôility (score)

Based on the
dêsign or
analtÉis

Assessment of
outcome

Follow-up long
enough for

outcomes to
occur

outcome (score)

Adequacy of
follow-up of

cohorts

Total score

o

Amick et al. (21)

Ballabeni et al.

(221

Busse et al. (23)

Clay et al.

(24-26)

Clay er al. (2 ll
Dinh et at. (28)

Eisele êr at. (29)

Ekegren et al.

(30)

Gabbe et at. (31)

Hou et al. (32)

Hou et al. (33)

lakova et al. (34)

lzadi er at. (35)

Kendrick et al.

(36)

Kendrick et al.
(37)

Kimmd et al.
(38)

Kirkeby et al.
(3e)

Kong er at. (40)

Ulley et al. (41)

Luthi et al- (42)

Marom et al. (43)

lv'larom el al. (44)

Murgatroyd et ai.
(4s)

Neutel et al. (46)

Roesler et al-

(47)

Tay et al. (48)

Vuistiner et al.
(4e)

Yang et at. (50)

0

0

0

0

0

0

0

0

0

1

0

1

0

0

0

0

0

0

0

0

1

1

1

1

0

0

0

J

1

1

1

1

1

2

2

2

2

2

2

2

1

1

2

2

2

1

2

2

2
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a

1

1

1

1

1

1

1

0
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,0

0

0

1

0

0

1

0
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1
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0

1

0
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0
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0
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0
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TABLE 3 | Barriers and facilitators for RTW in the early phase (< 6 months) postinjury.

Biopsychosocial Factors for Feturn to Work

Factors Authors Categories of interest Barriers for RTW* Facilitators for
RTW-

Levels of
evidence

Statistical
reported

Biological factors (n = 7)

lnjury severity lzadi et al. (35)

Roesler et al. (47)

Kendrick et al. (36)

Lilley et al. (41)

Clay et al. (24)

Clay et al. (25)

Disability post-inlury Marom et al. (44)

lzadi et al. (35)

Other factors

Kendrick et al. (36)

Lilley er al. (41)

Clay et al. (25)

Clay et al. (25)

Clay et al. (2s)

Psychological factors (n = 6)

Other factors Roesler et al. (47)

Roesler et al. (471

LilleY et al. (ul1)

Hou et al. (33)

Clay et al. (25)

Clay et al. (26)

N4odified hand injury severity scale

Modified hand iniury severity scale

Abbreviated injury scale

Hospital admission for injury

lsolated vs. N4utiple inlury

lnjury Severity Scores > I
WHO DAS II

Work DASH

Male vs. female

Blvll (Obese vs. normal)

lncreasing age

McGill Pain Questionnaire

lnitial need for surgery

Positive and negative affect scale

Health locus of control

Prior depressive episode

Psychological subscale

Negative pain attiludes

Recovery belief, slrong

Education: 12 years

Secondary vs. primary school

University

Blue-collar vs. white-collar

BIue-collar vs. white-collar

Use of legal counsel (yes)

Smoker

Job title

Number of people in houshold

lniured at work (yes vs. no)

Temporary vs. permanent contract

Self employed vs. paid employment

6-7 vs. 5 days

Physial work

Living in deprived areas

Income (<30.000 vs. >5000 USD)

Financial security (insecure)

Exercise (7 days vs. < 4 days)

Family's attituted to RTW

Perception of social support

Computer skill training (yes)

Social functioning (SF36)

Received compensation

1 1 .45 (6.88-16.02)

1.66

0.79 (0.6H).s2)

2.1 0 (1 .66-2.64)

0.63 (0.39-0.99)

0.96 (0.93-0.9S)

0.60 (0.32 0.88)

1 ,48 (1 .13-1 .94)

0.98 (0.96-0.99)

0.47 (O.27-O.A2)

0.61 (0.39-0.96)

1,14

5.11

1.27 (1 ,02-1,59)

1 .15 (1 .01-1 .30)

0.49 (0.31-0.77)

1.52 (1.14 2.02)

0,52 (0.32-0.84)

0.4s (0.20-r.00)

7.91 (1.41,14.41)

0.49 (0.27-0.87)

1.BS (1.27-2.81)

1,54 (1,21-1.96)

1.93 (1.38-2.72)

0.59 (0.4(H.85)

1,81 (1.33-2.48)

1.55 (1.22,1.96)

0.23 (0.09-0,61)

2.80 (1.10 6.97)

1.94 (1.34-2.821

1 6.73
(3.59 77.88)

3.44 (1.35-8.73)

2.5 (1.3-4.9)

6.27 (1.72,22.9)

0.015

1.1s (1.03-1.30)

0.6/ (0.54-0.83)

4.0 (1 .4-1 1)

r,9 (1.2 3,0)

r.5 (1.1-2.1)

1 .89 (1 .1 7 3.07)

Coef (95% Cl)

OR

RR (95% CD

oR (95olo Ct)

oR (9570 Ct)

RRR (95% Cr)

oR (95% Cr)

Coef (95% Cl)

RR (95olo Cl)

oR (e5% cl)

RBB (e5% CD

BBR (95% CD

RRR (95% C|)

OR

OR

oR (e5% cr)

oR (9570 Cr)

RRR (95% C0

oR (95% Cr)

oR (e5% cl)

HR(es% Cr)

OR (95olo CD

oR (95olo Ct)

RRR (e5% Cr)

oR (9570 Cr)

Coef (95% Cl)

Coef (95% Cl)

OR

RR (s5% CD

oR (95% Cr)

RR (95% CD

oR (95% Cr)

oR (95% Cr)

RR (95% Cr)

oR (e5% cr)

oR (95% Cr)

oR (e5% cr)

HR (95% Cr)

HR (95% Cr)

HR (e5% Cr)

RRR (95% CD

oR (95% Cl)

Strong

Limited

Limited

Limited

Limited

Limited

Limited

Social factors (n = 20)

Education Marom et al. (44)

Kong et al. (40)

Clay et al. (26)

Blue-collar work Lilley et al. (4 I )

Clay et al, (25)

Other factors N/arom et al. (44)

lzadi et al. (35)

lzadi et al. (35)

Roesler et al. (47)

Kendrick et al. (36)

Lilley et al. (41)

Kendrick et al. {36)

Lilley et al. (41)

Lilley et al. (41)

Kendrick et al. (36)

Lilley et al. (4 1)

Lilley et al. (41)

Lilley et al. (.i I )

Kong et al. (10)

Kong et al ('10)

Kong et al. (40)

Clay et al. (25)

Clay et al. (20)

Limiteci

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limiled

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

RTW, Retum to watk; OR, odds ratio; RR, relative risk; Coef , coefficient; HR, Hazad ratia; RRR, relative rate ratio; Cl, confidence inte(val.

Studies with a low risk of bias and high-quality were bolded.
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Duong ei al. Biopsychosociâl Factors ior Return to Work

TABLE 4A I Barriers and facilitators for RTW in the late phase (> 6 months) postinjury (part 1),

Factors Authors Categories of interest Barriers lor RTW* Facilitators tor RTW" Statistical reported Levels of
evidence

Biological tactors (n = 20)

Age Ekegren et al. (30)

Hou et al. (32)

Luthi et al. (42)

Busse et al. (23)

Hou et al. (33)

Clay er al. (27)

Injury severity Neutel et al, (46)

Ekegren et al. (30)

Murgatroyd êt al. (45)

Dinh et al. (28)

Busse et al. (23)

Kong et al. (40)

Hou et al. (33)

Clay et al. (27)

Pain level Marom et al, (43)

Vuistiner et al. (49)

Vuistiner et al, (49)

Clay et al. (27)

lakova et al. (34)

lakova et al. (34)

Gender Neutel et al. (46)

Clay et al. (271

Vuistiner et al. (49)

Other factors Kimmd et al. (38)

Marom et al. (43)

Neutel et al. (46)

Eisele et al. (29)

Eisele et al. (29)

Kirkeby et al. (39)

Kendrick et al. (37)

Ekegren et al. (30)

Murgatroyd et al. (45)

Murgatroyd et al. (451

Hou et al. (32)

Vuistiner et al. (49)

Tay et al. (48)

Busse et al, (23)

Hou et al. (33)

Yang et al. (50)

Yang et al, (50)

55-64 vs. 1 6-24

Age >65 vs. <65

lnscreasing ager per 10 years

Increasing age, per 10 years

lncreasing age

lncreasing age

presence of complication

lsolated vs. non-isolated injury

New injury severity score

Injury severity score

Multi vs. no multi trauma

Least serious to serious

Hospitalization days

Severe vs. minor/moderate

Visual analog scale

Briel pain inventory

Pain decrease

Symptomatic pain

Visual analog scale

Paln decreâsê

Female vs. Male

Female vs. Male

Female vs. l\ilale

Discharge to rehabilitation

Post-injury disability

Diagnosis other ihan wrist pain

Joint functions

Sensory funtions

MRI lindings (yes)

Increased hospital stay

Pre-injury disability

Never smoked

Pre-injury health status

lower limbs vs, upper limbs

EuroQol-5D

Delayed union in fracture limb

Open vs. close fraciure

Lower limb vs. upper limb

Burst fracture vs, no burst

Radius vs. no radius fracture

0.1 1 (0.03-0.40)

0.28 (p < 0.001)

1.19 (1.07-1.34)

0.74 (0.33-1.69)

1.04 (1.01-.1.06)

0.97 (0.e6{.99)

1.84 ( .04-3.42]|

0.31 (0.15-0.64)

0.54 (0.35{.82)

0.98 (0.e7-0.99)

0.44 (0.18-0.74]'

1.18 (1.1-0.25)

0.41 {0.26{.66}
0.91 (0.85{.98

0.6/ (0.59-0.76)

0.47 (0.3(H).75)

0.59 (0.59-0.59)

1.61 (1.22-2j2J

0.98 (0.97-{).991

2.48 (1.63 3.76)

0,48 (0.29-0.80)

O.er (0.86 0.96)

0.21 (0.07 0.60)

0.36(0.144.91)

0.29 (p < O.OOI)

1.16(1.13 1.19)

0.76 (0.57-0.94)

0.36 (0,18-0.74)

3,63 (2.00-6.60)

0,46 (0.22 0.57)

0.12 (0.03-0.43)

3.5 (2.0-6,0)

1.46 (1 ,3-1 ,64)

1.69 11,4/-2.tJ4)

2.O5 (1.22-3.461

1 .29 (1 ,14-1 .47]'

0.34 (0,26-0.46)

1 ,63(1.17,2.26)

2.33(1.45 3.74)

1.54 (1 .04-2.231

oR (95% CD

coef

oR (9s% cD

oR (9570 Cr)

oR (95% CD

HR (95% Cr)

HR (9s% CD

oR (95% Cr)

HR (95olo Ct)

oR (95% CD

oR (95% Cl)

HR (95o/o Cl)

oR (95% Cr)

HR (95olo Gt)

HR (9s% CD

HR (95% Cr)

HR (95% Cr)

HR (95o/o CD

oR (950/0 CD

oR (95% Cr)

HR (95% CD

HR (9s% CD

HR (9s% CD

oR (s5% cr)

HR(95% CD

HR (9570 CD

HR (95% CD

HR (95% Cr)

HR (S5% CD

on (35% cl)

oR (95% Cr)

HR (95% Cr)

HR (95% Cr)

coef

HR (e5% Cr).

RR (95% CD

oR (95% CD

oR (e5% cr)

oR (95% Cr)

oB (9570 CD

Strong

Strong

Strong

lnconsistent

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

RTW, Return to work; OR, odds ratio; RR, relative risk: Coef , coefficient; HR, Hazard ratio; Cl, confidence inteNal.

Studies with a low risk ot bias and high quality were bolded.

(51). Whereas, the prevalence of workplace injuries seemed
to be reduced from 2010 to 2018 in Europe thanks to the
European strategic framework on health and safety at work
(-52), the prevalence of non-work injuries (domestic, road, and
leisure time injuries) remained high. Public health should take
action to improve road salety legislation, road infrastructure, and

trst trauma care as core measures for reducing the burden of
road accidents. Prevention campaigns for other injury causes,
especially sports injuries, are necessary as well.

Older injured workers might need special promoting policies
to enhance RlW, especially blue-collar workers, including
adapting work accommodations. In addition, providing access
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TABLE 48 | Barriers and facilitators for RTW in the late phase (> 6 months) postinjury hart 2).

Factors Authors Categorgies of interest

Psychological factors (n = 8)

Self efficacy

Facilitators for RTW' Statistical reported

oco
l

@
o
!r

O

Recovery expectatlon

Depressive,/Anxiety

Perception of injury

Other factors (n :4)

Social factors (n = t8)
Blue-collar work

Educat on

ComOensable status

Workload

Marom et al. (43)

Hou et al. (32)

Flou et a1, (33)

Murgatroyd et al. (215)

Vuistiner et al. (49)

Kendrick et al. (37)

Hou er al. (33)

Vuistiner et al. (49)

akova et al. (34)

Marom et al. (43)

Busse et al. (23)

lakova et al. (34)

clay er al. (27)

Neutel et al. (46)

Murgatroyd et al. (45)

Hou et al. (32)

Hou et al. (33)

Marom et al. (43)

Hou et al. (32)

Hou et al, (:i3)

Vuistiner et al. (49)

Marom et al. (43)

Ëkegren et al. (30)

Clay et al. (27)

Marom et al. (,li!)

Kirkeby et al. (ajg)

Êisele ei al. (29)

Balaben et al. (22)

Marom et al. (4ii)

Neutel et al. (46)

Ëlsele et al. (29)

Am ck et ai. (21 )

Kendrick et al. (37)

Murgatroyd et al. (45)

Gabbe et al. (3 1)

Luthi et al. (42)

Luthi et al. (42)

Kong et al. (40)

Kong et al. (40)

Kong et a. (40)

Hou et al. (33)

Hou et al, (3aj)

Decreased level
High vs. no chance
High vs, no chance

Recovery expectations
Positive expectation

Depression

Depresslve symptoms

High perceived

Low percerved

lntrusion thoughts
llness beliefs

lower avoidance

Mental health (Poor vs. good)

B ue-collar vs, white-collar
Manual workers vs. white-collar
Blue-collar vs. white-collar
Workers vs. white-collar

= 
12 vs. >12 years

>12vs.<9years
> 1 2 vs. <9 years

High educatlon

Recognized for benefit claim
Private,^ivorksale vs. lvledicare

No compensation
Workload/job control
Forceful work

Low hand straln at work

High job strain

Legal counsel (yes vs. no)

B ame someone else for injury

Se.f employed vs. Tull time

Organizauonal policies

ïhreatening life event

Full time vs. part-time
Not at fault

Speak local language
Restriction in integration
Perceptlon o{ social support

Family's attituted to ÊTW

Computer sklil train ng (yes)

Disturbance in daily Ilfe

lvlarried vs. others

Barriers lor RTW*

1.34 (1.1O-1.64)

0.87 (0.79-0.9s)

1.11 (1.03-1.20)

0.72 (0.61-0.8s)

0.70 (0.57-{r.86)

0.60 (0.50-0.73)

o.57 (0.35-0.911

2.52 (1.89-3.37)

0.53 (0.43-O.8al)

0.14 (p = 0.04)

2.2411.12-4.48)
1.56 (0.97-2.52)

o.88 (1.42-1.8rit)

0.33 (0.1 6-0.70)

0.58 (0..1H.8i1)

0.55 (0.3o-0.99)

3.79 (1 .s4-9.31 )

0.53 (0.3H.82)
1.70(1.11-2.59

0.352 (p < o.æ1)

0,20 (0,09-0.47)

2.09 (1.5{F2.94)

1.50 (1 .32-1 .70)

1 .08 (1 .03-1 .14)

0.69 (0.61-0.79)

0.41 (p < O.(xrl)

0.21 (0.09-0 50)

1.26 (1 .09-1 ,46)

2.0s (1.21F3.49)

2.33 (1 .45-3.74)

HR (95o/o Cr)

coef
oF (e5% cD

HR (95% CD

HR (957o Cr)

oR (95% Cr)

oR (95% Cr)

HR (95% Cr)

oF (9570 CD

HR (95% CD

oR (9570 CD

oR (e5% cD

HR (95o/o Ct)

Levels of evidence

Strong

l\loderate

Llmlted

Limited

Limited

Limited

Llmited

Llrnited

Strong

Strong

Strong

lvloderâte

Lirnited

Limited

Limited

Limited

Limited

Limited

Limited

L mited

LirniTed

Limited

L mited

Llmited

Limited

Limited

HR (95% Cr)

HR (95% CD

coef
oR (95% C|)

HR (s5% CD

coef
oB (95% Cr)

HR (95% Cr)

HR (e5% CD

oF (95% CD

HR (95% CD

HR (95% CD

HR (957o Cr)

HR (9s% C )

oR (95% Cr)

HR {95o/o Cl)
HF (95% Cr)

HR (95% Cr)

oF (95% Cr)

oF (95% Cr)

HR (9!r% Cr)

BR (957o Cl)

oR (95o/" CD

oR (95o/o Cl}
HR (95% C )

HR (95% C )

HB (95% C )

oR (95% C0

oF (95% Cr)

!Q

!
.J

!i!j

r!

.l
û
t)

Other factors (n = 14)

1.77 (1.13-2.76)

2.A7 |.18,3.62)
4.27 (0.10,4.72)

1.99 (1.26-3.14)

0.92 (0.86-0.99)

o.67 (0.51-O.88)

1.4211.24-1.611

1 .9 (1 .2-3.0)

4.0 {1 .4-1 1)

1 .5(1 .1-2.1)

2.1O(1.02-4.34)

0.50 (0.27-o.93)

RTW, Return ta wark: AR, odds ratio; RR, relative risk; Coef , coefficient; HR, Hazad ratio: Cl, confidence interual.

Studies with a low risk of bias and high quality were bolded.
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Duong et al. Biopsychosociâl Factors for Return to Worl(

TABLE 5 | Non-significant factors for RTW in the early phase (< 6 months) postinjury

Factors Aulhors Categories ol interest Non-significant factors Statistical reported Levels of evidence

Biological factors
Age

Gender

Pain

Others

Psychological factors

Self-efficacy

Other factors

Social lactors

lzadi et al. (35)

Lilley et al. (41)

Clay eT al. (24)

Hou et al. (33)

Lilley et al. (41)

Roesler et al. (47)

Clay et al. (24)

lzadi et al. (35)

Clay et al. (24)

Clay et al. (26)

Clay et al. (26)

Nr4arom et al. (44)

Roesler et al. (47)

lvlarom et al. (44)

Roesler et al. (47)

Clay et al. (24)

Clay et al. (2ô)

Maroilrel al. (44)

lvlarom et âl k14)

lvlarom et al. (44)

N/arom et al, (ri4)

iviarur r r ei ai. (.i4)

lvlarom et al. (44)

N/arom et al. (44)

lzadi et al. (3ar)

lzadi ct al. (35)

Roesler et al. (47)

Kendrick et al. (36)

Lilley et al. (4 1)

Clay et al. (24)

Clay et al. (24)

Clay et al. (20)

Clay et al. (20)

Age (contjnuous)

Age (55-64 vs. 18-24)

41-62 vs. 18-40

lvlale vs. female

Female vs. male

Pain (f5 scale)

Prlor pain

Disability post-jnjury

Pre injury general health

General health at 2 weeks

lnitial surgery required

Perception of self-eff icacy

The general self-efficacy scale

lntrusion

Psychological distress

Recovery beliefs

Psychological distress

Houslng density

I ê\/el of ocaupation in lsraol

Hand strength required

Fepetitive hand motion

Lifting i]eaw toads

Workload/joh control

Physical capability of the hand

Work history

Cause of accident

Marital status

Road vs. home accidents

Sleep quantity and quality

Education

Work related injury

Blue collar work

Self errrployrreni

-0.26 (-0.76 to 0.25)

r.28 (0.86-1.91)

2.13 (0.9 5.02)

0.63 (0.36 1,08)

0.93 (0.72 1.20)

1.3a (p = 0.27)

0.97 (0.35 2.70)

-0.01 (-0.32 to 0.29)

2.33 (0.88 6.12)

0.95 (0.40 2.23)

0.59 (0.22-1.58)

1.26 (0,83 1.93)

0.51 {p = 0.26}

0.88 (0.60 1.28)

2.s5 (p = 0.096)

1.92 (0.73-4.99)

1.44 (O.55 3.72)

0.85 (0.32 1.91)

1.00 (0.07 1.03)

1.06 (0.58 1.92)

0.99 (0.69 1.43)

0.88 (0.60-1 30)

0.87 (0.37-2,00)

0.e9 (0.s7-1.02)

0,12 ( 0,46 to 0.71)

-2.46 (-9.00 to 4.12)

o.22 (p = 0.241

1.13 (0.54-2.35)

0.79 (0.61-1.01)

0.43 (0.14-1.29)

1.21 (0,45,3.22)

0.53 (0.21 1.41)

i.2i (0.29 5.02)

coef (95% Cl)

oR (9s% cr)

oB (e5% cl)

oR (e5% cr)

oR (9570 CD

coef (p-value)

oR (95olo Ct)

coef (9570 CD

oR (e5% cr)

oR (e5% cD

oR (9570 Cr)

oR (e5% cr)

coef (p-value)

oR (9570 CD

coef (p-value)

oR (9570 Ct)

oR (9s70 Cr)

oR (s5% cr)

on (esiû cl)

oR (s5% cr)

oR (95o/o CD

oR (e5% cr)

oR (e596 Cl)

oR (9s% cr)

coef (9570 Cl)

coef (95% Cr)

coef (p-value)

RR (0.95% CD

oR (9570 Cl)

oR (95% Cr)

oR (9570 CD

oR (e5% cr)

oF (e5% cD

Moderate

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Moderate

Limited

Limited

Limited

Limited

Limited

Lirrrited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limited

I imilecl

Limited

Limited

Limited

Limited

AB, Odds ratio; RR, relative risk; Coef, coefficient Cl, canfidence inteNal.
Studies with a low risk of bias and hiqh quatity were botded.

to interdisciplinary treatment for pain is also of importance.
Health professionals, however, should remain mindful that non-
biological factors such as self-efncacy, recovery expectations,
blue-collar work, and physical workload also contribute
significantly to the RTW outcome. Adapting physical workload,
for exarnple, offering lighter or modilied or graded work
exposure or performing onsite work evaluation, rnay help to
increase the success of RTW. Our findings support the "seven
principles for successlul RTW" previously established lor
enhancing RTW in musculoskeletal or pain-related conditions
(53-55). It is also suggested rhat self-eIficacy and recovery
expectations are relevant lactors that need to be screeDed ill

workers as early as possible after injury. Higher self-efficacy and
recovery expectations can be obtained by support from leaders
and coworkers to promote RTW (lo). Surprisingly, work-related
factors such as support from leaders and coworkers were not
reported in the included studies. Hopefully, future researchers
will strive to improve reporting on this factor.

Worker compensation has been supported in our updated
review by strong evidence. However, workers' compensation
systerns are different from country to country, and the
interpretation of this finding needs to be cautious. For
example, rnost European countries compensate workers for
both prolessional and non-prolessional accidents, and coverage
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Duong el al. Biopsychosocial Factors for Retur n to Work

TABLE 6 | Non-significant Tactors lor RTW in the late phase (> 6 month) postinjury

Factors Authors Categories of interest Non-significant factors Statistical reported Levels of evidence

Biological factors

Age

Gender

Smoking

Other factors

Psychological factors

Kendrick et al. (37)

Kirkeby et al. (39)

Murgatroyd et al. (45)

65-69 vs, 16-24

Age (continuous)

Age (continuous)

0.31 (0.06-1.68)

1.00 (0.98-1.02)

1.01 (0.99-1.02)

0.78 (O.47-2.33)

0.79 (0.45-1.38)

0.e6 (0.65-1.43)

0.74 (0.33 1.69)

0.63 (0.36 1.09)

0.80 (0.46-1,39)

0.68 (0.32-1.45)

1.22 (0.76-1.95)

0.79 (0.43,1.45)

0.98 (0.64 1 .51)

1.4 (0.89 2.21)

1 .13 (0.88-1 .40)

0.92 (0.88-0.97)

0.94 (0.86-1.02)

3.8 (0.94-16)

1.14 (0.78 1.66)

0.05 (0.6-1.84)

1.32 (0.76-1.68)

1.15 (0./s 1.76)

1.78 (0,72-3.34)

1.22 (0.73,2.02)

0.79 (0.s9-1.07)

1.07 (0.6s-1.7s)

0.95 (0.81-1.12)

0.75 (0.42 1.33

0.86 (0.48-1.53)

1.07 (0.88-r.30

0.75 (0.s6-1.01)

1.18 (0.93-1.3)

2.31 (0.74-7.22)

oR (e5% cD

HR (95o/o Cl)

HR (9s% Cr)

HR (e5% CD

oR (e5% cD

HR (95% CD

oR (95% CD

oR (95% Cr)

Kirkeby et al. (39)

Kendrick et al. (3/)

Murgatroyd et al. (45)

Busse et al. (23)

Hou et al. (33)

Kirkeby et al. (39)

Busse ei al. (23)

Nilarom et al. (44)

Kirkeby et al. (39)

Kirkeby et al, (39)

lakova et al. (34)

Nilarom et al. (43)

Kendrick et al. (37)

lakova et al. (34)

Kong et al, (40)

lakova et al. (34)

lakova et al. (34)

lakova et al. (34)

lakova et al. (34)

Ballabeni eI al. (22)

Kirkeby er al. (39)

Luthi et al. (42)

Marom et al. (43)

Marom et al. (43)

Kirkeby et al. (39)

Kirkeby et al. (39)

Vuistiner et al. (49)

Luthi et al. (42)

Luthi et al. (42)

Hou et al. (33)

Female vs. male

Male vs. female

Male vs. female

Female vs. male

l\4ale vs. female

Currenl vs. never smoker

Current vs. not currently smoking

Ethnicity (Jews vs. Arabs)

BlVll (Obese vs. no obese)

Injury of dominant hand

General health at admission

Avoidance

Crisis support scale

Anxiety

Psychological counseling

Expected outcome

Intrusion

Hyperarousal

lvlental score

Job strain

Education (low vs. high level)

Higher education

Partner working (Yes vs. no)

Lifting heavy loads

Repetitive work (> 2.shours/days)

Work with non-neutral postures

Work contract

Qualified work pre-injury

Work-related iniury

Work compensation

HR (95% CD

OR (950/0 Cl)

HR (e5% CD

HR (95% CD

HR (95% Cr)

oR (9570 C|)

HR (e5% Cl)

HR (e5% Cl)

HR (e5% CD

HR (9570 CD

oR (95o/o CD

oR (9s7o Cl)

oR (9570 CD

oR (9570 CD

HR (95% CD

oR (9s% cD

HR (95% Cr)

HR (e5% Cr)

HB (957o Cr)

HR (95olo Cl)

HR (e5% CD

oR (9s% cr)

OR (95o/o Cl)

oR (e5% cD

l\,/loderate

Moderate

Limited

Limited

Limited

Limited

Limited

Limited

Limited

Limlted

Limited

Limited

Limited

Limited

Limited

Limited

lvloderate

Limited

Limited

Limited

Limiled

Limited

Limited

Limited

Limited

Social factors

Education

Other lactors

OR, Odds ratio: HR, Hazard ratio; Cl, conlidence inteNal; BMI, body mass index.

Studles wth a low risk of bias and high-qualily were bolded.

is provided regardless of fault. Another important issue of
concern in workers' compensation is the source of insurance. In
many European countries, public organizations control workers'
compensation insurance policies, whereas in some countries
(for example, Australia, UK), insurance can be provided either
directly through the employer or through a private insurance
provider. 'I'he negative impact of compensation on RTW
was reported in countries where private insurance companies
were involved in the sick pay scheme (:', -tll, 1-3). Workers'

compensation status was not related to RTW in Taiwan (-33),

where the public labor system pays injured workers their lost
wages for 2 years postinjury.

It should be noted that other factors (depression,

psychological disorders, social support, vocational training,
etc.) were rated as limited evidence in the early and late
phases because the number of high-quality studies required
lor qualification has not been reached. 1'hey should not be

inLerpreted as lactors of limited importance. 'l'hese factors rnay
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need to be addressed in further high-quality studies to determine
whether they are relevant in the RTW process after orthopedic
trauma. Many of these factors are potentially amenable to
intervention. For example, psychological disorders may benefit
from psychological care or cognitive behavioral therapy;
computer skills can be acquired from vocational training.

From the methodological point of view, the inclusion and
exclusion criteria were quite similar between ours and the
previous review (inclusion of loirgitudinal studies of patients
sustaining orthopedic trauma, and exclusion ofstudies that did
not recognize the multifactorial nature of RTW) (9). Unlike the
specific criteria applied in the previous review (9), we used the
QUIPS, a recently validated tool, to assess the risk of bias of all
included studies. For one study presenting the predictive model
(42), the risk of bias was also assessed by PROBASI which
resulted in the same level of risk of bias. We found that study
attribution and confounding were the most common types of
bias risk. Some contributir.rg studies ditl not clearly describe the
rates of loss to follow-up or the potential impact of subjects lost
to follow-up (33, 35, 39), which are important elements affecting
study attribution. The methods for missing data have not been
appropriately handled in some studies (-3 l, 34, 50), resulting in a
source of reduced statistical power. Apart from the assessment
of the risk of bias, the quality of all included cohorts was also
evaluated by the NOS. It was demonstrated that all seven studies
wrth a low risk ol bias were rated as having high quality. Two
studies with a high risk of bias were rated as having medium
quality. The remaining I I studies of moderate risk of bias were
rated as having high quality in nine studies and medium quality
in [wo studies.

There has been a lack of consistency in the definition
ol the RTW outcome, as it can be defined as sustained
RTW, fitness to work, or simply yes/no status, Likewise, the
prognostic factors were measured in different ways (even for age:
continuously and dichotomously) at different time points after
the traumatic event. It should be noted that until present, most
of the included studies were predicting factor studies that focus
only on the associative relationship between prognostic factors
and RTW outcome. Studies evaluating the predictive model's
performance, for example, the external validation of the model,
remain limited.

Strengths and Limitations
The strengths of this review are as follows: First, this review
was conducted following the PRISMA recommendations for
systematic reviews (15). The high number of included studies
(n : Z0) and the clear predefined inciusion criteria (cohort
studies with longitudinal data on RTW, and only results from
multiple regression models were considered) aliowed us to
establish robust conclusions about the validity of predictors.
In addition, to provide an objective evaluation, all enrolled
studies were independently assessed by the two reviewers.
The quality and risk of bias were evaluated by validated
tools recommended by the Cochrane Methods prognosis
group (-57). The levels of evidence of biopsychosocial factors
were made based on the high quality and lorv risk of
bias studies.

Biopsychosocial Faclors for Feturn to Work

This review also has some limitations. First, we could not
regroup relevant prognostic factors in a meta-analysis due to
variability in the definitions and measurements of the outcomes
and predictors. Second, the quality and risk of bias tools
involved a degree of subjectivity; however, this was solved
by careful discussion. Third, the exclusion of studies of non-
orthopedic injuries (for example, traumatic brain injury or
internal organ injury) prevents the generalization of findings
to other injuries. Last, to avoid the overlooking of evidence,
the inciusion criteria (prospective studies, sample size >g0
participants) may have resulted in the exclusion of potentially
relevant studies.

Suggestions for lmprovement of Research
in This Area
The definition of RTW remains inconsistent, and further
consensus on its definition is needed. Recently, some RTW
questionnaires have been developed to measure the different
aspects of RTW in patients with work-related injury (58, 59).
These new questionnaires might be used in the future to assess
the multiple dimensions of RTW outcomes. Likewise, some
prognostic factors need to be measured or categorized uniformly
(fbr exampie, age as a continuous variable) to ensure that data
pooling can be perforrned. Moreover, the majority of predicting
factor studies were at the developing stage, without validating
performance in new patients. We suppose that validating and
studying the cirnical impact of a prediction model RTW rather
than the usual reporting ofpredictivc valucs could help to guid.e
an efficient strategy. To improve the quality of studies and reduce
the risk of bias, it is necessary tc report the rate of loss to follow-
up and to provide appropriate statistical methods for missing
data in the study. There is also a gap in the literature regarding
the effects of analgesic prescriptions (especially opioids) and
work-related factors such as support from leaders and coworkers
on RTW after acute orthopedic trauma. It would be uselul to
conduct further research on these factors to acknowledge their
roles in the RTW process. None of the included articles in this
review originated from middle- or low-income countries, and
there is a need to know the situation in these countries as well.

CONCLUSION

In this updated systematic review of30 studies between 2010 and
2020, injury severity was identified as a key barrier for RTW in
the early and late phases postorthopedic injury. In the late phase
postinjury, there was strong evidence for age, level of pain, self-
efficacy, educational level, blue-collar work, and compensation
status and moderate evidence for recovery expectations and
physical workload as prognostic factors lor RTW. Other factors
were classified as having limited or inconsistent evidence, and
lurther high-quality studies are needed to understand their
impacts. The results from this current update rnight help in
cleveloping ellective intervenlion strategies lor RTW and in
guiding future research in the field.
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