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Factors promoting staying at work in people with chronic nonspecific
musculoskeletal pain: a systematic review

Haitze J. de Vries', Michiel F. Reneman’, Johan W. Groothoff?, Jan H.B. Geertzen' & Sandra Brouwer?

'Department of Rehabilitation Medicine, Center for Rehabilitation, University Medical Center Groningen, University of
Groningen, The Netherlands and ?°Department of Health Sciences, Community and Occupational Medicine, University Medical

Center Groningen, University of Groningen, The Netherlands

Purpose: To identify determinants for staying at work (SAW)

in workers with chronic musculoskeletal pain (CMP). Method:

A systematic review of factors that promote SAW in workers
with CMP. We searched the databases of PubMed, EMBASE,
Psycinfo, CINAHL and the Cochrane Library. We included studies
reporting on working subjects without present CMP-related
sick leave. A quality assessment of GRADE criteria and evidence
synthesis was performed. Results: We identified five cross-
sectional studies and two qualitative studies reporting on
factors associated with SAW in workers with CMP. Consistent
association with SAW was found for low perceived physical
disability and low emotional distress (low-level evidence).
Duration of pain, catastrophizing, self-esteem and marital
status were not associated with SAW (low-level evidence).
Qualitative studies indicated that personal adjustments and
workplace interventions are important determinants for SAW
(evidence not graded). Conclusions: No high-level evidence

for SAW determinants for workers with CMP was identified.
Future interventions aimed at promoting SAW could consider
reducing perceived physical disability and emotional distress,
and promoting adjustment latitude at work, support from
supervisors, and the workers’ motivation and self-management
skills. Further research is required because knowledge of SAW
in workers with CMP is scarce, and the relevance of the subject
is high.

Keywords: Chronic pain, musculoskeletal pain,
staying at work, work status

Introduction

The prevalence of chronic nonspecific musculoskeletal pain
(CMP) in western societies is high, ranging from 30-70% of
the population in different countries [1-4]. In the Netherlands,
the prevalence of CMP is 44% in the population aged over 25,
and has an impact on health, work and the use of healthcare

Impllca.t@r Rehabilitation

»  When modifiable factors that promote staying at work
can be identified, interventions can be developed to
support the ability of workers with chronic nonspe-
cific musculoskeletal pain to stay at work.

« Consistent evidence of promoting staying at work was
found for low emotional distress and perceived physi-
cal disability, while duration of pain, catastrophizing,
self-esteem and marital status were consistently not
associated.

 Future interventions aimed at promoting staying at
work should consider reducing perceived physical
disability and emotional distress.

services [4]. Many people with CMP report decreased levels
of participation in work or incapacity [5-7]. These people
become eligible for income support to compensate for their
financial losses. Employers, insurance companies and society
are confronted with considerable socioeconomic costs for
incapacity claimants [8-10].

Although many people with CMP are confronted with
decreased work participation, a majority stays at work (SAW)
and reports no sick leave for pain reasons [1,2,4,5,11-14]. The
factors that distinguish people who stay at work despite pain
from those who do not are currently unknown. The majority
of existing studies in the field of rehabilitation and occupa-
tional medicine investigated the perspectives of individuals
who were no longer capable of doing their job or who had
returned to work [15-21], which has significantly contributed
to the secondary prevention of work disability [22-25]. How-
ever, this group is not representative of all people with CMP.
Therefore, it is essential to also focus on people with CMP
who are able to stay at work despite pain, and to discover
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SAW determinants [22,23], because this could contribute to
prevention of incapacity.

SAW is a relatively new concept, which is not uniformly
defined in the literature. Several terms are used for working
with pain, such as staying at work (SAW) [26,27], remaining
or continuing a work role [28], working despite pain [29-31],
continuing work with pain [32,33], remaining in employment
[34], work maintenance [35], staying on the job [36], retaining
work [26] and keeping on working [37]. For the purpose of
this review, SAW was defined as sustained work participation
despite CMP for at least 1 year, without present sick leave due
to CMP. This strict definition was chosen because we aimed
to focus on a successful group. When modifiable factors that
promote SAW can be identified, interventions can be devel-
oped to support the ability of workers with CMP to stay at
work. Specific attention to the people who stay at work despite
CMP will contribute to broadening our views on chronic pain
and work. It was assumed that lessons can be learned from
this successful group of workers.

The objective of the present systematic review was to
provide an overview of the evidence in the literature of SAW
determinants for people with CMP, and to grade the level of
evidence. It investigates the ‘positive side of the coin, which
represents an unusual viewpoint underrepresented in litera-
ture. To our knowledge, no systematic review assessing deter-
minants for SAW with CMP has been conducted before. The
International Classification of Functioning, Disability and
Health (ICF) was used as a tool to frame the evidence [38]. All
the factors identified and associated with SAW were classified
under the various components of the ICF framework (health
state, body functions/structures, activities and participation,
and contextual factors such as personal and environmental
factors), which could reveal gaps in our knowledge of SAW.

Methods

Search strategy

To identify studies of SAW in workers with CMP, an electronic
search was performed of bibliographic literature databases
(PubMed, EMBASE, PsycInfo, CINAHL and Cochrane) from
the date of commencement to 1 October 2009. Controlled
vocabulary search terms (MeSH terms, Emtree terms, PsycIn-
fo Descriptors and CINAHL headings) and free text words
were used. Two main categories—terms about work partici-
pation [39] and pain—were combined with the Boolean op-
erator AND’ to identify studies (Appendix 1). Letters to the
editor, guidelines, case reports and editorials were excluded.
No other study design exclusion criteria were used to ensure
that no information on SAW determinants was missed. The
search excluded all studies not aimed at working-age adults
(19-64 years). We also contacted experts in the field of reha-
bilitation and occupational medicine for relevant studies and
performed a manual search in the reference lists of studies
selected for full-text reading.

Selection of studies
The selection of studies on title was pilot tested (n=100)
by two reviewers (HdV, MR). The agreement of scoring the

studies on title was K=0.92, justifying that further selec-
tion on title could be performed by one reviewer (HdV). In
doubtful cases, the article in question was included for fur-
ther assessment using the abstract. The same two reviewers
independently performed the screening of the abstracts and
ultimately the full text of the studies to determine whether
the studies met the inclusion criteria. Studies were excluded
when both reviewers considered that they did not fulfil the
inclusion criteria. In case of disagreement or doubt, consulta-
tion of a third reviewer (SB) was decisive. The reviewers were
blinded for authors, affiliations, journal name and publication
date. Only studies written in English or Dutch were included
in the review.

Inclusion criteria

Subjects

We included studies reporting on working subjects with CMP.
Chronic was defined as more than 3 months. Nonspecific was
defined as pain without known underlying specific medical
cause (e.g. infection, neoplasm, metastasis, osteoporosis,
rheumatoid arthritis, fracture, neurological disorders, and se-
rious spinal pathology). Musculoskeletal pain in the following
locations was included—the back, the pelvic area, the neck,
or the shoulders—and disorders such as widespread pain,
fibromyalgia, whiplash and complaints of the arms, neck and
shoulders. The subjects had to perform paid work and not
be recorded as sick with CMP. Part-time work and full-time
work were included.

Outcome measures

Studies were included if at least one of the outcome measures
was sick leave, SAW, sustained return to work (RTW), work
participation, work disability or work status. SAW was op-
erationalized as sustained work participation despite CMP
for at least 1 year, without presenting sick leave due to CMP.
Sustained RTW was considered as a relevant outcome in the
present study when the RT'W lasted longer than 6 months with
no sick leave due to CMP. Studies with a negative outcome
measure in terms of work participation—such as sick leave or
incapacity—were only included when the control group con-
sisted of a working group with CMP. In the present study, a
person was considered to have a disability if he or she reported
a limitation in working. All studies in which disability was not
defined in terms of a limitation in working were excluded.

Extraction of data

One reviewer (HdV) extracted the data from the selected
studies using an extraction form. Accuracy was verified by
a second reviewer (MR). The following characteristics of the
included studies were extracted and described: study design,
aim of the study, diagnosis, number of subjects, gender dis-
tribution, percentage of working subjects, outcome measures,
investigated SAW factors, univariate and multivariate results,
and association with SAW.

Assessment of risk of bias
To assess the risk of bias of the included studies, two review-
ers (HdV, MR) independently used an adapted version of the
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checklist recommended in the Cochrane Handbook for Sys-
tematic Reviews of Interventions [40], also suitable for assess-
ing observational studies. This checklist identified selection
bias, performance bias, attrition bias, detection bias, use of
valid measurements and appropriate statistics. The following
criteria were assessed:

o Were the groups similar, except on the outcome (work
status) being investigated?

o Were there systematic differences in the care provided to
the participants in the comparison groups other than the
intervention under investigation?

o Was loss to follow-up or response rate acceptable?

o Were the participants entered into the study based on
knowledge of the outcome of interest?

o Were standardized and valid measurements used?

o Were the statistics used appropriate to answer the re-
search question?

Risk of bias was considered to be low when all the criteria
were unaffected or unlikely to seriously alter the results. Mod-
erate risk of bias was determined when bias that could raise
some doubt about the results was noted for one or more crite-
ria. High risk of bias was determined when bias that seriously
weakens confidence in the results was noted in one or more
criteria. Consensus was reached by consultation, and if neces-
sary by the decisive view of a third reviewer (SB). Information
was obtained from corresponding authors when essential data
was missing.

Assessment of qualitative studies was done using criteria
derived from Cochrane [41-44]. This checklist identified
credibility, transferability, dependability, confirmability and
sampling method. The following criteria were assessed:

o Were the data collection and analysis procedures system-
atic (was an audit trail provided such that someone else
could repeat each stage, including the analysis)?

o Was the method of data collection described in detail (did
the method section provide information about data col-
lection method, taping and transcribing interviews, the
iterative analysis process, coding and saturation)?

o Were strategies used to validate the findings, e.g. triangu-
lation, member checking?

o Did the researchers present a self-critical account of the re-
search process, aware of personal experiences and biases?

o Did two researchers independently analyze the data?

o Was the context or setting adequately described so that the
reader could relate the study findings to other settings?

o Was the sample adequate and sufficiently varied?

High quality was determined when all criteria were un-
likely to seriously alter the results. Moderate quality was de-
termined when flaws were identified in one or more criteria
that raised some doubt about the results. Low quality was
determined when flaws were identified in one or more cri-
teria that seriously weakened confidence in the results. All
criteria lists used for quality assessment were pilot tested in
an assessment of three studies, which were not included in

Copyright © 2012 Informa UK Ltd.
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the review, and further operationalized until consensus was
reached.

Grading the level of evidence

For grading the levels of evidence, we used the GRADE crite-
ria [45,46], where the overall quality of evidence is based on
four criteria presented in box 1. Qualitative studies were not
considered in grading the evidence.

The design of the study prescribes the level of evidence in
an important sense. The study quality was assessed as a sec-
ondary criterion. Studies with low risk of bias raise the level of
evidence, whereas studies with a high risk of bias reduce the
level of evidence. Consistency was assessed to be high when
75% or more of the studies found significant association of a
factor in agreement.

Data synthesis

The results of the quantitative and qualitative studies were
synthesized separately, after which the findings were integrat-
ed according to the synthesizing process described by Thomas
et al. [47].

Results

Selection of studies

The results of the literature search are presented in Figure 1.
A total of 4658 studies were screened on title and abstract to
yield 92 studies that possibly met the inclusion criteria. After a
reference check, 151 studies remained for full-text assessment.
After this full-text screening, 144 studies were excluded. The
main reason for exclusion was unspecified duration of pain,
which made it impossible to confirm the chronic pain inclu-
sion criterion. Studies were also excluded because they did
not concern nonspecific musculoskeletal pain, their sample
contained only workers without pain or no working sample,
or their outcomes were unrelated to work status. The third re-
viewer was consulted for the assessment of four studies, after
which agreement was reached. We felt that it is necessary to
contact the authors for additional information for 12 studies
to allow us to decide on inclusion. Ultimately, seven studies
met the inclusion criteria and were critically appraised by a
risk of bias assessment [29,31,32,37,48-50].

Study characteristics

No relevant (systematic) reviews or randomized controlled
trials (RCT) were identified. Only observational studies were
retrieved: five cross-sectional studies [29,31,48-50] and two
qualitative studies [32,37]. The main characteristics of the
studies are outlined in Tables Ia and Ib. SAW factors are pre-
sented, with corresponding univariate and multivariate results
and confidence intervals if provided. For studies with qualita-
tive design, only the direction of association is presented. In
six out of seven studies, the main aim was to report on factors
associated with SAW. In one article, SAW factors were report-
ed as secondary outcomes [48]. Five cross-sectional studies
reported overall on 78 (31 significant and 47 nonsignificant)
associated SAW factors (Table Ia). Two qualitative studies
reported on 34 SAW factors (Table Ib).
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PubMed Embase Psyclinfo CINAHL Cochrane
N =2,957 N = 2,469 N = 246 N =904 N =942
N=7,518
Criteria:
Duplicates - not musculoskeletal
N = 2,860 - not nonspecific
- not chronic 4,228
N = 4,658 - no working sample
. - not outcome work
Selection desi
on title - cesun
and Excluded - language 321
abstract N = 4,566 - no abstract 17
N =92
Reference check N =56
Experts N=3
Criteria:
N =151 - not musculoskeletal 11
- not nonspecific 6
- not chronic 50
Selection - no pain 11
on full Excluded .
) - no working sample 31
article N =144 .
- working < 20 hours 2
- not outcome work 25
- design 8
Inclusion N =7

5 Cross-sectional studies
2 Qualitative studies

Figure 1. Flow diagram of the search process.

Risk-of-bias analysis of quantitative studies
The results of the risk-of-bias analysis for each included
article are presented in Table ITa. The agreement of the two
reviewers on items A, B, C, D and F was high (K=1.00). In
the assessment of criterion E (valid measurement), agreement
was initially low. There was a dispute about how to assess the
dichotomous outcome of work status. After consultation with
the third reviewer, we decided that if the nonworking group
contained unemployed subjects or subjects on temporary sick
leave of a few hours, E was rated as high risk of bias for the
purpose of this review criterion.

The risk of bias of the quantitative studies ranged from low
to high. No selection bias, performance bias or detection bias
was noted, and the statistics used were appropriate. A risk of

attrition bias was noted in two studies because information
about dropout or response rate was missing [49,50].

In two studies the work status was measured in a way that seri-
ously weakened confidence in the results: the nonworking group
contained unemployed subjects or subjects on temporary sick
leave for a few hours a week [49,50]. The basis for distinguishing
the working and nonworking groups remained unclear in one
study; even after correspondence with the author [29]: we consid-
ered this unlikely to seriously alter the results. Three studies were
rated with low [29,31,48] and two with high risk of bias [49,50].

Risk-of-bias analysis of qualitative studies
The quality of the two included qualitative studies was rated as
high (Table IIb). There was only one disagreement in the quality

Disability ¢ Rehabilitation

RIGHTS LI MN Kiy



Staying at work with chronic pain 447

(ponunuo))
SN Aynqeys owiy, -
- (1000 >d) 8s¥1=4 3[eD$ JI0JWOISIP UTed —
200°0 > d £29°0 epquIET SYIM sopmije ureq
SN uondadiad orjewros payIpo
€£°0 > d t66°0 BPqUIET SY[IM 110ddns [epog g
+ (s00>d)gLe=4 Burdo) -
SN [onuoy -
SN SI0TARYRq UTE] —
SN Ayanoe [eroraeyaq paseamouy —
SN Surziydonseye) —
SN Surdoy/Suiferg -
+ 100>d) e2=4a Surroudy -
SN SJUaWIaYe)S-J[os —
SN uonejardiajuray -
SN uonuajie SUNILAL( —
$0'0 > d 65°0 BPQUIBT SY[IM arreuuonsanb sardajens Surdon
SN uorssaxda( -
SN Apxuy - (1eaf ysed
SN wa2)sa-Jos — ) urmp ured 1oy Spre sasInu
SN I[eaY [BID0G —  IOM JJO Ud3q Jou) 10 sasInu
+ (z00°0 > d) 99'01=4 yIeay paaradIdg - dnoid szedo) e pue pasuaoi] se (dnox8
SN yireay Terusq — (1eaA jsed o) Surinp [eardsoy a8xey [euonounys£(J) yIom
SN yeay [eotskyd -  (skep 0 =ur) skep je pakordura JJO 319M OyMm 3s0Y) pue
€000 > d ‘g6 0 epquieT SYIM a[yoId YI[edH N YoIs pajefar-ured 67 syuedonaed (dnoi8 s1adop) Sunyrom
£°0 > d ¢88°0 epquuET SY[IM uonenyis yIop\  jo uerpawr ) dnoid %65 SunjIop a1oM oym s1arayns ured uspamg
SN PEO[ YIOM PIATIIDJ  [eUOnOUNJSA(T € se %0 e ured Yoeq U2M13q SIIUIIIYIP 1€] s661 Tong
SN 23y pouyap sniess YIopm €9=N 3oeqoruory) a1qrssod duTWIEXd O], [BUOI}IIS-SSOID) pue uojury
(10000 > d ‘66'6€ =X
‘87€9°0=epquIeT SY[IM) Sa[qeLrea
353} YIIM JDILI0D SISED JO 949/
PaYIsse[d SISA[eue UOTIUNJ 9JeUTWLIISI(]
SN 110§wW0D [ed1SAYJ —
SN uonjeAoul] -
SN Aurerd -
SN UOTJRJUALIO YSB], —
SN JUSUIDA[OAU] —
- 600 >d ‘10°7-=1 18931, [onuod Josiaradng —
- 100 > d ‘66°C-=1 1593-1, amssaid yropm —
+ 100 > d ‘68°7=13 3893, Awouony -
+ 1000 > d ‘9¢"¢ =1 118931, j10ddns 1osiaradng —
+ G0°0>d15'7=1389)-1, UOISAY0D 139 —
€0z=4d JUSTUUOIIAUD IOM
- 100°0 > d ‘OT"F-=1 1891-1, AM[IQeSIp [e100s0TPAsd PaATadIDg
- 100°0 > d 08°£-=1 11591, Ayqestp reorsdyd paarediag
- 100°0 > d £/°¢-=3 3893, $SaISI(T
- 60'0 > d “TH'z-=1 1893~ 3110438 ureq heilicle}
jusunjeary ured PA[qesIp YIoM dIe oYM
- 1000 > d 0¥ LT1=,X 98e12A05 sdURINSUT Areurdosipymnu syuaned pue ured ay1dsap
- s00>dTer =X ured yoeq mof sisouserq pajqestp ® Je pajen[ead JI0M OyM SI9pIOSIp ured
SN SNJe)S [eILIRIA SI0M I0 (dwun} syuedonaeg sruoxyd yim syuaned
SN uonesnpa Jo [9AdT  -3red 1o swn-[ny ur ssaxsIp pue ‘ured
SN IOpUIn)  IAYIR) SuryIom se %9% Sunjiopy  ured [e3o[ays ‘ssans feuoryednsso vsn ‘[62]
SN ured jo uoneIn(y pauyap %0% BN -onosnw  AyI[Iqestp paarediad jo 1661 981eqaY],
SN By ‘SJeIS YIOM GOT=N SIUOIYD) 9]0 3} 2eSTISIAUT O, [BUOTIIIS-SSOI) PUE UI)SIONS]
MVS M (ID %S6 pue sajewnsa (suoneroosse 10 pareSnsaaur JwoomnQ s302(qng sisouger(y Apnis jo wiry udiso(q A1yunoo
UOTIRID0SSY paisn(pe) s)nsax 9JeLIBAN[NIA SIOUIIIYIP JUedyrusis $10308,] Apmg ‘[ou joy]

‘59)eTUT)S? OPNID)
S)NSY dJBLIBATUN)

Tedf oIy

"Ajuo asn feucsied 104
ZT/£0/20 uo ushuiuois jo AiseAiun AQ Wooafeaylfesteulioul Wwoly papeoiumod |iqeuyey |igesid

"STPN)S [BUOI}IS-SSOID PIPNIOUL JO SITISLINIRIRYD) "B J[qE],

Copyright © 2012 Informa UK Ltd.

RIGHTS LI MN Kiy



H.J. de Vries et al.

448

‘ordures uerensny ‘sny

‘ordures uerizerqg ‘exg

“Su1ar A[rep jo seniande “IqV

“Yiom Je Surkels yyim pajerdosse aanedou = -
“iom Je Surkels yym pajenosse aanisod = +
"01el Sppo YO

Juesyrudis 10U ‘SN

SN
- [L1s-%T°1] €52 90

SN
- [0'9-90'T] Z§'T 9O

SN
- [£6°S-LT°1] §£'TO
- [95°€-90°1] ¥6°'T YO

- [7£9-18°1] 6%°€ YO
- [£'0-T'0] 8¢'0 9O
- [¥L0-T°0] 6€°0 9O
- [£v¥-vT1] S€THO

- 80°0 4O

- €6'0° 40
- 16'0 4O

- [6'01-57°1] 69°€ IO
- [LTT-£0'T] 21T 4O
- [£0'T-10°'1] %0°'T YO
SN
SN

(50000 > d “‘66°€T=,X
‘€8F°0=epquie SY[IM) S9[qeLIeA 3s3)
)M 1091102 SISBD JO 9€Q PAYISSed
SISA[eUE UOT)OUNJ 2JRUTWILIDSI(]

SN
SN
SN
SN
SN
SN
SN
SN
SN
SN

SN

SN

€00=d:X
5000 > d 135333
500°0 > d 135933
5000 >d X
5000 > d 35333
5000 >d: X
5000 > d 135313
500°0 > d 35933

(1000 > d) 16'ST=41

sny ¢'¢< a100s Surzrydorseye)
sny 91< 2102s uoissarda(g
'Ig 1SS 21008 dduejdadoe ureg
BIG GTS 21008 £oBOIa-J[oS
sny 91 2109s AIqesIp [ed1sAyJ
BIg /1< 2100 AITIqeSTp [ed1sAyJ ‘ured 03 anp
sny s1ea 1S uoneonpa jo 2427 pakorduraun Juraq /
BIg STBAA T[S UOTIEINP? JO [2AT 2ABI] OIS UO IO YIOM
sny s1eak Hp< 28y 1e Sureq se pauyep
eIg s1eA Gp 98y ‘Snye)s YIOop “snjels
SNy (2I0W 10 OM)) 2)IS UTeJ Iom pue A[Iqesiq
Surziydomseye)
Surdop
uonrudoo ureq
[ERIEERIEIN
Koeorga-yos
JUSUIDAOUT JO T8,
SOUILININY
syurejduwoo jo uonenq
By
snye)s [eILIRIAl “YIom [o A[239[dwod
SaTIAT)OR ‘qo( renSax jou
PRJe[aI JIOM JO DUBWLIOJIdJ S[10M ABaY SSI]
Aysuayur ureq <ooed 1omors
Iapuan ‘SINOY paonpai se
WSIOOINAU-0YIASJ suonoLsar Aue

swojdwifs aarssardoq :SunyromuoN

[9AS] [RUOT}EINPS MO']
TAV ut suoneyruy pajrodar Jjog *SUOTIOLIISI
ssau)yy [ed1sAyq noym qof

Ieay [eyuswr pajrodar-J[as Mo pawroyrad :Junfrop
yireay rearsdyd payrodar-Jps mog SNJEIS YIOM

dgT 03 anp uorsuad
Aymiqestp 3uraredax
10 UonEI[IqeYRI

$S2I)STP [RUOTIOWH
SJOT[2q 2OUBPIOAL-TED,]

ySry souesip 100-dnrodur]  9ABI[ YOIS UO dIom
Iapuan oym sjuanyed se

o8y pauyap ‘ssof YIOpM

drysuoney jusuredwy pue ureq

SOTUIP

ured Surpuaye
syuedionieq

%65 SunjIopm
%78 S[eIN
(izexg 11¢
‘erensny 11¢)

ured [e3a1ays
-o[nosnw

T79=N owo1y)

uonejIIqeya1
Areurdosipmu

Summoroy

syuedionreq

%1€ SupjIom
%09 e

76=N ured ypeq MmO

IuIp eq
Jsirenads pue ared
ey Lrewrtd
WO PAJINIIAI
syuedpnieq

%07 SunjIom
%9¥ S[eIN

¢cz=N ured yoeq mo]

syuarjed

ured oruoIyd ur snyeys
JIom pue AI[Iqesip 0}
s10)0¢] Teor3ojoyaAsd
pue ured oryderSowap

JO uonNqrIuod [rzexg [0S 6002

3} SUTWEXD O, [BUOI}IIS-SSOI) ‘Te 19 epaeg
ured

Joeq MO JTUOIYD YIM

syuaned ur snje)s yrom SPUBLIYION

0) PaJe[aI I SI[QBLIBA [6%] S00T

yo1yMm 210[dxd 0, [eUO01}I3s-5S0ID) “Te 32 12(ry|

ured

YDBQ MO JTUOIYD pUL

9)NDE UI $SOT YI0M pue

A)ITIqesIp 03 ssaxsIp

PUE SJoT[2q 90UBPIOAE

-Ied] Jo diysuonefa1
91} $$3SSE O], [RUOT)IIS-SS0ID)

AemIioN

‘[8¥] ¥00T
‘T8 19 Ap01DH

- (€100 > d) €8'9=4 SWR[q-§12S —

SN A19)swr e se ureq —
MVS M (ID %S6 pue sajewinsa (suoneroosse 10 parednsaaur JwoonQ s30alqng sIsouger( Apmis jo wry ussaq Anunod
UONRIDOSSY paisnipe) s)[NSaI AJRLIBATI[NA  SIOUIPIP Juedyrusis SI0108] Apmg ‘[rou joy]
‘$9JRWTISI IPNID) Teaf oyIny

S)[NSIY )BLIBATUN)

"Ajuo asn feucsied 104

2T/€0/L0 U0 UaBUIL0ID Jo ALSPAIUN AQ LL0DDEI) [EEURLLIOJUI WO} PApROjUMOQ (IGeURY |1gesIa

panunuo)) °eJ 9[qe],

RIGHTS LI MN Kiy

Disability ¢ Rehabilitation



Disabil Rehabil Downloaded from informahealthcare.com by University of Groningen on 07/03/12

For personal use only.

Table Ib. Characteristics of included qualitative studies.
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Author, year

[ref no.], Determinants for SAW Association
country Study design Aim of study Diagnosis Subjects Outcome identified with SAW
Liedberg and Qualitative ~ To examine Fibromyalgia N=39 Work disability Being highly motivated to work +
Henriksson which factors Male 0% defined as Working Being a perfectionist +
2002 [32], influence the Working 49%  or Nonworking. Having endurance +
Sweden decision to Participants The Working group Increased workload -
remain in a following included women Adjustment of work +
work role for rehabilitation ~ working full-time ~ Decreasing working hours +
women with or part-time. The Financial support from spouses -
fibromyalgia Nonworking group Commuting -
included women Varied work posture +
who had left the Change of work task +
labor market due Retraining for another job +
to fibromyalgia and ~ Social support at work +
those who were on  Support from supervisor +
100% long-term Put in one day rest during the week +
sickness benefits Flextime working hours +
or sickness pension Deciding own work schedule +
Neglect leisure activities +
Neglect housework +
Taking rest +
Giving priority to work +
High age -
Health problems -
Lofgren etal. Qualitative  To explore, and  Fibromyalgia N=12 Coping strategies Striving for a bodily balance in life +
2006 [37], obtain increased Male 0% to keep on working Relaxation +
Sweden knowledge, of the Working 100%  with their Positive thinking +
strategies used by Participants symptoms Setting limits by prioritizing +
working women were recruited Adapting life to one’s limitations +
with fibromyalgia 6-8 years after Using pain as a guide +
regarding rehabilitation Improve ergonomics +
control of pain, Change work tasks during day +
fatigue and other Flexible working hours +
symptoms Plan everything in life with regard +
to work
Resting to manage the next working +
day/week
Support from working colleagues +

+ =facilitator for staying at work.
- =barrier for staying at work.

assessment: the confirmability of one study [32] was unclear
but was considered unlikely to seriously alter the results.

Grading the evidence of factors promoting SAW

Table III outlines the graded level of evidence for factors associ-
ated with SAW [45,46], framed according to the ICF compo-
nents. The design of the studies prescribed the initial level of
evidence: the observational studies started with little evidence.
Qualitative studies were not graded. After the assessment of risk
of bias and consistency, the level of evidence was downgraded or
upgraded. In rating consistency, the direction of association and
the size and significance of association were assessed. No indi-
rect evidence was noted, which meant that we found no reason
to downgrade the evidence for indirectness. The highest level of
evidence found for SAW factors was low-level evidence.

Synthesis of quantitative studies

No meta-analysis could be performed because the included
studies were clinically diverse and used different instru-
ments to measure SAW factors. Most SAW factors in the five
quantitative studies were determined by existing constructs
from questionnaires or measurements which identified the
characteristics (age, gender, duration of pain, education,
distress, self-esteem, depression, catastrophizing, coping

Copyright © 2012 Informa UK Ltd.

style, etc.) of workers who stayed at work with CMP. These
characteristics were largely covered by the ICF components
Body functions and structures, personal factors, and personal
work-related factors, shown in Figure 2 [38,51].

Perceived physical disability and emotional distress were
factors consistently associated with SAW. Duration of pain,
catastrophizing, self esteem, and marital status were consis-
tently not associated. The findings were inconsistent with re-
spect to better physical health, female gender, mental health,
pain intensity, depressive symptoms, older age, educational
level, coping, and self-efficacy. The evidence for educational
level as a SAW factor was inconsistent (Table III). However,
two of the three studies reporting on educational level [49,50]
presented high estimates (OR 0.08 and 3.49), both indicating
that lower educational level is a barrier for SAW.

Synthesis of qualitative studies

Most determinants provided by the two qualitative studies
linked to the Activities and Environmental work-related fac-
tors ICF components (Table III). Workers who stay at work
despite CMP indicate that their success was based on adjust-
ments made by themselves or by workplace interventions. To
enable work the following day, adjustments were made in pri-
oritizing daily activities, such as doing less or no housework
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Table ITa. Risk-of-bias analysis of included quantitative studies.

Criteria of quality assessment

A Selection B Performance
1st Author bias bias

C Attrition bias

E Valid F Appropriate Risk of
D Detection bias ~ measurements statistics bias

Feuerstein and 1 1 1
Theberge, 1991

Linton and Buer, 1995 1
Grotle et al., 2004 1
Kuijer et al., 2005 1
Sarda et al., 2009 1

—_ =
DN = =

1 ? 1 1

—_ =
W W =
_ =
W W = =

1=low risk of bias detected.

2 =moderate risk of bias detected.
3 =high risk of bias detected.
?=unclear.

Table IIb. Risk-of-bias analysis of included qualitative studies.

Criteria of quality assessment

1st Author G Credibility H Transferability

I Dependability

K Appropriate
J Confirmability sampling Quality

Liedberg and 1 1
Henriksson, 2002

Lofgren et al., 2006 1 1

1 ? 1 1

1=low risk of bias detected.

2 =moderate risk of bias detected.
3 =high risk of bias detected.
?=unclear.

Health state

Chronic musculoskeletal pain

F 3
v v v
Body functions and structures Activities Participation

High emotional distressSAW |

NOT: duration of pain SAW |

High perceived physical disability:

NONE

v

v

Environmental factors
NONE

Environmental work-related factors
NONE

Personal factors
NOT: catastrophising
NOT: self-esteem
NOT: marital status

Personal work-related factors
NONE

NOT = consistently no association was found between this item and SAW
NONE = no information was found within this component of the ICF model
SAW T = factors positive associated with staying at work

SAW | = factors negative associated with staying at work

Figure 2. Summary of evidence from quantitative studies classified according to International Classification of Functioning, Disability and Health

(World Health Organization, 2001).

or leisure activities, or more relaxation [32,37]. Workplace
interventions were decreased working hours, varied work
postures, variable work tasks, flexible working hours, or im-
proved ergonomics. Many of these workplace interventions
could be achieved by effective communication with supervi-
sors and support from colleagues and/or supervisors.

Synthesis of results

All the ICF components were covered by the identified SAW
factors (Table III). The factors described in the quantitative
studies were different from the factors noted in the qualitative
studies. The five quantitative studies described certain char-
acteristics of the successful worker, whereas the qualitative
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Table ITI. Level of evidence of factors associated with staying at work.

No. of
Group (ICF articles SAW High Low NotSAW High  Low Level of
domain) Factors investigated (CSS—QS) associated quality quality associated quality quality Consistency evidence
Health status ~ Better physical health 3(2-1) 2 1QS 1 CSS 1 1 CSS - Low
Better mental health 2 (2-0) 1 1 CSS 1 1 CSS - Very low
Worse perceived overall health 1(1-0) 1 1 CSS Low
Better social health 1(1-0) 1 1 CSS Low
Body High pain Intensity 2 (2-0) 1 1 CSS 1 1 CSS - Low
function Longer duration of pain 2 (2-0) 2 1CSS 1CSS + Low
and Higher no. of pain locations 1(1-0) 1 1 CSS Low
structures
Having endurance 1(0-1) 1 1QS
More pain recurrences 1(1-0) 1 1 CSS Low
Higher Physical fitness 1 (1-0) 1 1CSS Low
Higher functional capacity 1 (1-0) 1 1 CSS Low
Higher depressive symptoms 3(3-0) 2 1CSS  1CSS 1 1 CSS - Low
Diagnosis low back pain 1(1-0) 1 1 CSS Low
o Higher fingertip-floor distance 1 (1-0) 1 1 CSS Low
g Being an optimist (positive 1(0-1) 1 1QS
N thinking)
5 High pain cognition 1 (1-0) 1 1 CSS Low
S Higher emotional distress 3(3-0) 3 3 CSS + Low
g Activities Higher self-reported limitations 1 (1-0) 1 1CSS Low
S in ADL
9 Higher perceived physical 2 (2-0) 2 1CSS 1CSS + Low
2 disability
? Higher perceived psychosocial 1(1-0) 1 1 CSS Low
E>5 disability
'S Commuting® 1(0-1) 1 1QS
B Varied work posture 1(0-1) 1 1QS
%To: Taking rest to manage next day 2(0-2) 2 2QS
a3 g working
§§ Neglect housework 1(0-1) 1 1QS
% 2 Neglect leisure activities 1(0-1) 1 1QS
K= 2 Relaxation 1(0-1) 1 1QS
g E Using pain as a guide 1(0-1) 1 1QS
€ Striving for bodily balanced life 1(0-1) 1 1QS
g Adapting life to one’s limitations 1 (0-1) 1 1QS
% Setting limits by prioritizing 1(0-1) 1 1QS
B Participation ~ Giving priority to work 1(0-1) 1 1QS
_g Planning everything in life with 1 (0-1) 1 1QS
% regard to work
2 Personal factors Older age 6 (5-1) 2 1QS 1CSS 4 3CSS 1CSS - Low
) Female gender 3(3-0) 1 1CSS 2 2 CSS - Low
-é Lower educational level 3 (3-0) 2 2 CSS 1 1 CSS - Low
% Higher pain acceptance 1 (1-0) 1 1 CSS Low
3 Diverting attention 1(1-0) 1 1 CSS Low
Reinterpretation® 1 (1-0) 1 1CSS Low
Self-statements® 1(1-0) 1 1 CSS Low
Ignoring® 1(1-0) 1 1 CSS Low
Praying/hoping 1(1-0) 1 1 CSS Low
Increased behavioral activity 1(1-0) 1 1 CSS Low
Pain behaviors 1(1-0) 1 1 CSS Low
Control® 1(1-0) 1 1 CSS Low
Coping 2 (2-0) 1 1 CSS 1 1 CSS - Very low
Higher pain catastrophizing! 3(3-0) 3 1CSS 2CSS + Low
Higher fear of movement 1(1-0) 1 1CSS Low
Higher self-efficacy 3(2-1) 1 1 CSS 2 1QS 1CSS - Very low
Higher self-esteem 2 (2-0) 2 1CSS 1CsS + Low
Higher anxiety 1(1-0) 1 1 CSS Low
Insurance coverage 1(1-0) 1 1CSS Low
Higher psycho-neuroticism 1 (1-0) 1 1 CSS Low
(Continued)

Copyright © 2012 Informa UK Ltd.
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Table III. (Continued)

No. of
Group (ICF articles SAW High Low NotSAW High  Low Level of
domain) Factors investigated (CSS—QS) associated quality quality associated quality quality Consistency evidence
Being a perfectionist 1(0-1) 1 1QS
Time stability® 1(1-0) 1 1 CSS Low
Seeing pain as a mystery 1 (1-0) 1 1 CSS Low
Self-blame 1(1-0) 1 1CSS Low
feal:;i‘)’r‘li}llgpa“ment 1(1-0) 1 1CSS Low
Marital status 2 (2-0) 2 2 CSS + Low
Personal Higher involvement 1(1-0) 1CSS Low
work related Deciding own work schedule 1(0-1) 1 1QS
factors Higher fear avoidance beliefs 1(1-0) 1 1 CSS Low
Perceived work load high 1(1-0) 1 1 CSS Low
Being highly motivated to work 1 (0-1) 1 1QSs
Retraining for other job 1(0-1) 1 1QS
Higher perceived peer cohesion 1 (1-0) 1 1CSS Low
Personal High perceived supervisor 1 CSS
work related su[%polzt ? 2(-1) 2 1QS Low
factors gjﬁgagzzcsewed support 1(0-1) 1 1Q8
Higher perceived autonomy 1 (1-0) 1 CSS Low
Higher perceived work pressure 2 (1-1) 2 1QS Low
g)irglgili perceived supervisor 1(1-0) 1 1CSs Low
Higher perceived task 1(1-0) 1 o1css Low
Higher perceived pain clarity" 1 (1-0) 1 1CSS Low
VI-g(i)%ier perceived innovative 1(1-0) 1 1Css Low
i—f)lilhfzrr tpercelved physical 1(1-0) 1 1Css Low
gr;\{éz(;nmental Spouses disability pension 1(0-1) 1 1QS
Environmental Change of work tasks 1(0-1) 1 1QS
work related Less working hours 1(0-1) 1 1QS
factors Change work tasks during day 1(0-1) 1 1QS
Improve ergonomics 1(0-1) 1 1QS
Adjustments of work 1(0-1) 1 1QS
Higher social support work 2 (1-1) 1 1QS 1 1CSS Low
Higher work load 1(0-1) 1 1QS
Flexible working hours 2(0-2) 2 2QS

CSS, cross-sectional study; QS, qualitative study.

ICEF, International Classification of Functioning, Disability and Health.

SAW, staying at work.

+=high consistency; —=low consistency.

High =Further research is very unlikely to change our confidence in the estimate.

Moderate = Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low =Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low = Any estimate of effect is very uncertain.
*Commuting = travelling from home to work.

PReinterpretation = subscale of the Coping Strategies Questionnaire; type of coping strategy in which a new interpretation of the problem is sought.

“Self-statements = subscale of the Coping Strategies Questionnaire.
dIgnoring = subscale of the Coping Strategies Questionnaire.

¢Control = subscale of the Coping Strategies Questionnaire; control over life (a measure of how well coping strategies work).

fCatastrophizing = ‘over appraisal’ of the negative aspects/consequences of pain.

8Time stability = subscale of the Pain Beliefs & Perceptions Inventory; time stability is referring to the stability of the pain over time.
hPain clarity = subscale of the Pain Beliefs & Perceptions Inventory; the higher the Pain clarity, the lower pain is seen as a mystery.

studies revealed ‘change’ as a SAW factor: a change in per-
sonal behaviour, the behaviour of others, or a change in the
workplace or work conditions. When the level of evidence was
considered, the ICF components health state, participation,
environmental factors, environmental work-related factors
and personal work-related factors remained empty (Figure 2).

Discussion

Strength of the evidence

This systematic review focused on factors that promote or
hinder SAW in workers with CMP. Our results indicate that
a variety of factors are relevant to SAW: overall a total of 83

Disability ¢ Rehabilitation
RIGHTS LI MN Kiy



Disabil Rehabil Downloaded from informahealthcare.com by University of Groningen on 07/03/12
For personal use only

factors were identified. Consistent evidence of promoting
SAW was found for emotional distress and perceived physi-
cal disability. Duration of pain, catastrophizing, self-esteem
and marital status were consistently not associated with SAW.
Because only seven studies were identified, and these were all
observational or qualitative, the level of evidence found for
factors associated with SAW ranged from low to very low.
Although the quality of the included studies was generally
high, this did not contribute to a higher level of evidence. In
an uncontrolled environment such as the workplace, it is chal-
lenging to conduct prognostic studies or RCTs. In a review
aimed at identifying RCTs by comparing sick leave due to
musculoskeletal disorders with no sick leave, it was concluded
that over 99% of all studies of sick leave were observational
[52]. The amount of literature about SAW factors is limited.
The reason for the scarcity of studies on SAW is not clear.
People who stay at work with CMP often do not seek help
from health care services, which decreases their accessibil-
ity for research. Moreover, people who stay at work do not
immediately stand out as interesting study subjects, because
common sense would suggest that they are experiencing no
problems. As we know, the evidence for SAW determinants
is limited, and this review should give direction to further
research to fill the current gap in our knowledge.

Applicability of evidence

Low emotional distress was identified in our review as a
promoting factor for SAW. Other studies provided evidence
that emotional distress is a predictor for RTW following
treatment [53-55], and a modifiable risk factor for work dis-
ability [20,56,57]. Furthermore, our review provides low-level
evidence that perceived physical disability is associated with
SAW. Other studies found that low perceived physical disabil-
ity predicted RTW [20,58,59]. Reducing emotional distress
and perceived physical disability could be important targets
in helping people to stay at work.

Catastrophizing has been identified as a determinant for
RTW and disability [24,60-63]. By contrast, pain catastroph-
izing was consistently not associated with SAW in our review.
A plausible explanation for this seemingly contradictory ob-
servation is currently unavailable.

In our review, quantitative and qualitative research
supplemented each other in identifying SAW factors. The
five quantitative studies particularly investigated personal
and personal work-related characteristics of the successful
worker, whereas the two qualitative studies found behavioural
and other change and environmental factors to be important
determinants: organizing adjustment latitude, workplace
interventions, support from supervisor, motivation to work,
and self-management skills to manage sustained work partici-
pation (Table Ib). It appears that quantitative studies inquire
into themes different from those the workers themselves con-
sider to be important. This is reflected in the mainly personal
themes identified in the quantitative studies, in contrast to
the mainly environmental themes identified in the qualita-
tive studies. This is in line with recent studies of RTW, which
stressed that in addition to personal factors, environmental
factors particularly determine whether people return to work

Copyright © 2012 Informa UK Ltd.
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or not [62,64,65]. Although qualitative studies are descriptive,
the results may nevertheless be of value because they could
indicate blind spots in quantitative research and should give
direction for future research.

Strengths and limitations of the review

Only seven studies were eligible for inclusion in this system-
atic review for various reasons. Firstly, in many studies with
mixed pain duration samples, it was not possible to isolate the
results for those subjects with chronic pain. By strict inclusion
on the chronic pain criterion, studies with potential informa-
tion about SAW were excluded. Secondly, in our review, we
defined SAW as sustained work participation despite CMP
for at least 12 months, without present sick leave. Two studies
were excluded because the defined working group was sick
listed considerably and therefore did not satisfy this criterion
[27,66]. We also included studies with negative work-related
outcome measures, such as work loss or incapacity [48,50].
Although inclusion of such studies may be regarded as im-
proper study selection, we nevertheless regarded such studies
eligible for inclusion, because these studies consisted of SAW
control groups that did meet the inclusion criteria. Thirdly,
the focus was on CMP in our review. All studies reporting on
SAW in people with specific pain conditions, such as cancer
pain, arthritis or clearly diagnosed back pain disorders were
excluded. As a consequence, potentially interesting informa-
tion on SAW was omitted. Most of the seven included studies
did not differentiate between sick leave recorded by personnel
departments and self-report. From the literature, it is known
that self-reported sick leave data is less reliable than company
recorded data [67]. Although presenteeism was one of the
search terms in this review, all studies reporting on presen-
teeism in CMP were excluded because the subjects in these
studies had significant sick leave and therefore did not satisfy
the inclusion criteria for this review. Literature on presentee-
ism does indicate that production loss caused by presentee-
ism could exceed production loss caused by absenteeism
[5,27,68]. It is possible that people who stay at work have low
work productivity: SAW does not automatically mean work
participation with sustained productive capacity. None of the
studies included in this review controlled for effects of pre-
senteeism.

Part-time employment could be considered as a factor that
promotes SAW because it could provide more recovery time,
which could play a major role in promoting capacity for work
the following day. Because full-time or part-time employment
was not considered separately in any of the included studies,
we were not able to identify part-time employment as a suc-
cess factor for SAW. The results of the included studies could
be biased by not distinguishing between full- and part-time
work. It is theoretically possible that people who stay at work
were located in the part-time work subgroup. Decreased
working hours was identified as a determinant for SAW [32],
but part-time work itself does not guarantee more recovery
time. The extra time gained could be spent on leisure activi-
ties, childcare or housework. In most of the studies included
in this review, the findings were based on samples of people
consuming healthcare. Only one study presented data for a
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nonclinical group [31]. The generalizability of conclusions to
nonclinical populations is therefore limited.

Relevance

The results of our review show that little evidence is available
for SAW. Many studies focused on sickness absence, RTW,
incapacity or disability benefits claims for CMP reasons, but
the people with CMP who stay at work are underrepresented
in the literature. We may be able to learn something from this
successful group by learning the determinants which support
working with CMP, and finding tools for the prevention of
incapacity. The focus of many researchers, clinicians and poli-
cymakers is on those people with CMP who are no longer able
to successfully participate in work. That is perhaps to the detri-
ment of those people with CMP who manage to work despite
pain. Specific attention to the people who stay at work despite
CMP will contribute to broadening our views on chronic pain
and work. If we want to stimulate healthy behaviour, we need
to know what healthy behaviour is. This shift in paradigm,
focusing on successful, coping behaviour rather than on pain
behaviour, could lead to new perspectives. A new focus on
rehabilitation, occupational and insurance medicine will assist
clinicians to identify successful ways of coping with CMP to
stay at work. The effectiveness of vocational rehabilitation pro-
grammes could be increased if more SAW determinants are
identified. Eventually, this could improve the quality of life and
sustained work participation of many people living with CMP.

Definition and terminology for SAW

The terminology used for people who stay at work despite
pain was different across the studies, illustrating that the lit-
erature is ambiguous about work participation with chronic
pain. The definition of SAW in our review was arbitrary, and
considered SAW with CMP as a healthy coping behaviour
which will help to maintain workers’ quality of life. In our
review, SAW was used differently than sickness presenteeism,
which refers to the phenomenon where workers go to work
despite health problems that should prompt them to rest and
take sick leave [69]. The term presenteeism is usually used to
describe a nondesirable behaviour, which could be harmful
[70-72]. The use of the term SAW has one disadvantage: like
RTW programmes aimed at helping people to return to work,
SAW programmes also exist, allowing workers to stay at work
on a part-time basis while still receiving partial disability
benefits [73]. In these programmes, workers receive disability
benefits, work fewer hours, do different work at a slower pace,
have lower attendance requirements or are allowed to follow
courses to find more suitable jobs. This is not SAW as defined
in our review, and could lead to confusion. Consensus about
terminology is important. Expert meetings or a Delphi study
could help create agreement about SAW terminology.

Conclusions and implications for practice and

future research

In this review, we were unable to identify high-level evidence
about SAW determinants for workers with chronic pain con-
ditions. However, a limited number of low-level evidence de-
terminants were identified. It is likely that future research will

reveal additional determinants with better evidence, which will
increase our understanding of SAW. There is an urgent need for
high quality prognostic studies that investigate SAW determi-
nants. Such prognostic studies should strictly define successful
work participation, targeting workers who actually stay at work
despite pain, without present sick leave. It is reccommended that
future research focuses not only on clinical groups, but also
on nonclinical groups. In addition, the role of presenteeism in
these groups is an important issue to be studied.

Appendix 1: Detailed search strategy of the
literature

Search history PubMed:
#1 Mesh terms related to work

“Work”[Mesh: NoExp] OR “Occupations’[Mesh] OR
“Absenteeism”’[Mesh] OR “Employment”’[Mesh] OR “Sick
Leave”[Mesh] OR “Occupational Health”[Mesh]
#2 Free text words related to work

“sickness absence’[tiab] OR “work status’[tiab] OR “oc-
cupational status’[tiab] OR “work ability”[tiab] OR “work
disability”[tiab] OR “work attendance”[tiab] OR “work
performance”[tiab] OR “occupationally active’[tiab] OR “job
retention’[tiab] OR “work capacity”[tiab] OR presenteeism
[tiab] OR “job status”[tiab] OR “stay at work”[tiab] OR “occupa-
tional ability”[tiab] OR “vocational status”[tiab] OR “vocational
rehabilitation”[tiab] OR “employment status[tiab]” OR “return to
work”[tiab] OR “Workparticipation”[tiab] OR “Occupation”[tiab]
OR “Absenteeism”[tiab] OR “Employment”[tiab] OR “Sick
Leave’[tiab] OR “Occupational Health”[tiab]
#3 Mesh terms related to pain

(“Pain”[Mesh] AND “Chronic disease” [Mesh]) OR “Back
Pain”[Mesh] OR “NeckPain”[Mesh] OR “ShoulderPain”[Mesh]
OR “Pelvic Pain”’[Mesh] OR “Fibromyalgia”[Mesh] OR “Whip-
lash Injuries”[Mesh] OR “Tendinopathy”[Mesh:NoExp] OR
“Musculoskeletal Diseases’[Mesh:NoExp] OR “Myofascial
Pain Syndromes”[Mesh] OR “Joint Instability”[Mesh] OR
“Cumulative Trauma Disorders”[Mesh:NoExp]
#4 Free text words related to pain

“Back Pain”[tiab] OR “Neck Pain”[tiab] OR “Shoulder
Pain”[tiab] OR “Pelvic Pain”’[tiab] OR Fibromyalgia[tiab]
OR Whiplash[tiab] OR Tendinopathy[tiab] OR “Musculo-
skeletal pain’[tiab] OR “Myofascial Pain”[tiab] OR “Joint
Instability”[tiab] OR “Cumulative Trauma Disorder”[tiab]
OR “repetitive strain injury”[tiab] OR (complaints[tiab] AND
(arm[tiab] OR neck[tiab] OR shoulder[tiab])) OR “chronic
pain”[tiab] OR “widespread pain”[tiab] OR “work related
pain”[tiab]
#5 #1 OR #2
#6 #3 OR #4
#7 #5 AND #6
#8 #5 AND #6 Limits: editorial, letter, practice guideline, case

reports, guideline
#9 #7 NOT #8 Limits: Adult: 19-44 years, Middle Aged: 45-

64 years

Search history Embase:
#1 Emtree terms and free text words related to work
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(‘work’/de OR ‘occupation’/de OR ‘absenteeism’/exp OR
‘employment’/exp OR ‘medical leave’/exp OR ‘occupational
health’/de OR ‘sickness absence:ab,ti OR ‘work status:ab,ti
OR ‘occupational status:ab,ti OR ‘work ability:ab,ti OR
‘work disability:ab,ti OR ‘work attendance’ab,ti OR ‘work
performance’:ab,ti OR ‘occupationally active’:ab,ti OR ‘job
retention’ab,ti OR ‘work capacity:ab,ti OR presenteeism:ab,ti
OR f‘job status:ab,ti OR ‘vocational status:ab,ti OR ‘voca-
tional rehabilitationab,ti OR ‘employment statusab,ti OR
occupation:ab,ti OR absenteeism:ab,ti OR employment:ab,ti
OR Ssick leave:ab,ti OR ‘occupational health’:ab,ti OR ‘oc-
cupational ability’:ab,ti OR ‘stay at work’:ab,ti OR ‘return to
work’:ab,ti OR ‘work participation’ab,ti)

#2 Emtree terms and free text words related to pain

(‘pain’/de AND ‘chronic disease’/exp OR ‘backache’/exp
OR S‘shoulder pain’/exp OR ‘neck pain’/exp OR ‘pelvis pain
syndrome’/exp OR ‘fibromyalgia’/exp OR ‘whiplash injury’/
exp OR ‘tendinitis’/de OR ‘musculoskeletal disease’/de OR
‘myofascial pain’/exp OR joint instability’/exp OR ‘cumula-
tive trauma disorder’/de OR fibromyalgia:ab,ti OR ‘back
pain:ab,ti OR ‘neck pain’ab,ti OR ‘shoulder pain’ab,ti OR
‘pelvic pain’:ab,ti OR whiplash:ab,ti OR tendinopathy:ab,ti OR
‘myofascial pain’:ab,ti OR ‘joint instability:ab,ti OR ‘cumula-
tive trauma disorder’:ab,ti OR ‘repetitive strain injury’:ab,ti
OR (complaints:ab,ti AND (arm:ab,ti OR neck:ab,ti OR
shoulder:ab,ti)) OR ‘chronic pain:ab,ti OR ‘widespread
pain’:ab,ti OR ‘musculoskeletal pain’:ab,ti OR ‘work related
pain’:ab,ti)

#3 #1 AND #2
#4 #3 AND [adult]/limits
#5 #4 NOT ([editorial]/lim OR [letter]/lim OR ‘case report’/exp)

Search history CINAHL:
#1 CINAHL heading terms and free text words related to

work

(MH “Work™) or (MH “Occupations and Professions”)
or (MH “Employment+”) or (MH “Absenteeism”) or (MH
“Sick Leave”) or (MH “Occupational Health”) OR TT (“sick-
ness absence” OR “work status” OR “occupational status” OR
“work ability” OR “work disability” OR “work attendance”
OR “work performance” OR “occupationally active” OR “job
retention” OR “work capacity” OR presenteeism OR “job
status” OR “vocational status” OR “vocational rehabilitation”
OR “employment status” OR occupation OR absenteeism OR
employment OR “sick leave” OR “occupational health” OR
“occupational ability” OR “stay at work” OR “return to work”
OR “work participation”) or AB (“sickness absence” OR “work
status” OR “occupational status” OR “work ability” OR “work
disability” OR “work attendance” OR “work performance” OR
“occupationally active” OR “job retention” OR “work capac-
ity” OR presenteeism OR “job status” OR “vocational status”
OR “vocational rehabilitation” OR “employment status” OR
occupation OR absenteeism OR employment OR “sick leave”
OR “occupational health” OR “occupational ability” OR “stay
at work” OR “return to work” OR “work participation”
#2 CINAHL heading terms and free text words related to pain

(MH “Chronic Pain”) or (MH “Back Pain”) or (MH “Neck
Pain”) or (MH “Shoulder Pain”) or (MH “Pelvic Pain”) or

Copyright © 2012 Informa UK Ltd.
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(MH “Fibromyalgia”) or (MH “Musculoskeletal Diseases”) or
(MH “Whiplash Injuries”) or (MH “Tendinopathy”) or (MH
“Myofascial Pain Syndromes”) or (MH “Joint Instability”) or
(MH “Cumulative Trauma Disorders”) or TI (fibromyalgia
OR “back pain” OR “neck pain” OR “shoulder pain” OR “pel-
vic pain” OR whiplash OR tendinopathy OR “myofascial pain”
OR “joint instability” OR “cumulative trauma disorder” OR
“repetitive strain injury” OR (complaints AND (arm OR neck
OR shoulder)) OR “chronic pain” OR “widespread pain” OR
“musculoskeletal pain” OR “work related pain”) or AB (fibro-
myalgia OR “back pain” OR “neck pain” OR “shoulder pain”
OR “pelvic pain” OR whiplash OR tendinopathy OR “myofas-
cial pain” OR “joint instability” OR “cumulative trauma disor-
der” OR “repetitive strain injury” OR (complaints AND (arm
OR neck OR shoulder)) OR “chronic pain” OR “widespread
pain” OR “musculoskeletal pain” OR “work related pain”
#3 #1 AND #2
#4 #3 AND Age Groups: Adult, 19-44 years, Middle Age, 45-
64 years
#5 #4 NOT Publication Type: Case Study, Editorial, Letter

Search history PsycINFO:
#1 Descriptor terms and free text words related to work

(DE “Employment Status” or DE “Employability” or DE
“Employee Absenteeism”) OR TI ((“sickness absence” OR
“work status” OR “occupational status” OR “work ability”
OR “work disability” OR “work attendance” OR “work per-
formance” OR “occupationally active” OR “job retention” OR
“work capacity” OR presenteeism OR “job status” OR “voca-
tional status” OR “vocational rehabilitation” OR “employment
status” OR occupation OR absenteeism OR employment
OR “sick leave” OR “occupational health” OR “occupational
ability” OR “stay at work” OR “return to work” OR “work
participation”) or AB ( “sickness absence” OR “work status”
OR “occupational status” OR “work ability” OR “work dis-
ability” OR “work attendance” OR “work performance” OR
“occupationally active” OR “job retention” OR “work capac-
ity” OR presenteeism OR “job status” OR “vocational status”
OR “vocational rehabilitation” OR “employment status” OR
occupation OR absenteeism OR employment OR “sick leave”
OR “occupational health” OR “occupational ability” OR “stay
at work” OR “return to work” OR “work participation”))
#2 Descriptor terms and free text words related to pain

(DE “Chronic Pain” or DE “Back Pain” or DE “Myofascial
Pain” or DE “Fibromyalgia” or DE “Musculoskeletal Disor-
ders” or DE “Whiplash” OR DE “Pain”) OR T1I (fibromyal-
gia OR “back pain” OR “neck pain” OR “shoulder pain” OR
“pelvic pain” OR whiplash OR tendinopathy OR “myofascial
pain” OR “joint instability” OR “cumulative trauma disorder”
OR “repetitive strain injury” OR (complaints AND (arm OR
neck OR shoulder)) OR “chronic pain” OR “widespread pain”
OR “musculoskeletal pain” OR “work related pain”) or AB
(fibromyalgia OR “back pain” OR “neck pain” OR “shoulder
pain” OR “pelvic pain” OR whiplash OR tendinopathy OR
“myofascial pain” OR “joint instability” OR “cumulative trau-
ma disorder” OR “repetitive strain injury” OR (complaints
AND (arm OR neck OR shoulder)) OR “chronic pain” OR
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“widespread pain” OR “musculoskeletal pain” OR “work re-

lated pain”)

#3 #1 AND #2

#4 #3 AND Age Groups: Young Adulthood (18-29 yrs), Thir-
ties (30-39 yrs), Middle Age (40-64 yrs)

#5 #4 NOT Methodology: CLINICAL CASE STUDY; Docu-
ment Type: Comment/Reply, Editorial, Letter; Exclude
Dissertations

Search history Cochrane Library:

#1  MeSH descriptor Back Pain explode all trees

#2  MeSH descriptor Neck Pain explode all trees

#3  MeSH descriptor Shoulder Pain explode all trees

#4  MeSH descriptor Pelvic Pain explode all trees

#5 MeSH descriptor Fibromyalgia explode all trees

#6  MeSH descriptor Tendinopathy explode all trees

#7  MeSH descriptor Musculoskeletal Diseases, this term only

#8 MeSH descriptor Myofascial Pain Syndromes explode
all trees

#9  MeSH descriptor Joint Instability explode all trees

#10 MeSH descriptor Cumulative Trauma Disorders explode
all trees

#11 MeSH descriptor Work, this term only

#12 MeSH descriptor Occupations explode all trees

#13 MeSH descriptor Absenteeism explode all trees

#14 MeSH descriptor Employment explode all trees

#15 MeSH descriptor Sick Leave explode all trees

#16 MeSH descriptor Occupational Health explode all
trees

#17 MeSH descriptor Chronic Disease explode all trees

#18 MeSH descriptor Pain explode all trees

#19 (#17 AND #18)

#20 “sickness absence” OR “work status” OR “occupational

status” OR “work ability” OR “work disability” OR “work at-

tendance” OR “work performance” OR “occupationally active”

OR “job retention” OR “work capacity” OR presenteeism OR

“job status” OR “stay at work” OR “occupational ability” OR

“vocational status” OR “vocational rehabilitation” OR “em-

ployment status” OR “return to work” OR “Work participa-

tion” OR “Occupation” OR “Absenteeism” OR “Employment”

OR “Sick Leave” OR “Occupational Health”:ti,ab,kw

#21 “Back Pain” OR “Neck Pain” OR “Shoulder Pain” OR

“Pelvic Pain” OR Fibromyalgia OR Whiplash OR Tendi-

nopathy OR “Musculoskeletal pain” OR “Myofascial Pain”

OR “Joint Instability” OR “Cumulative Trauma Disorder” OR

“repetitive strain injury” OR (complaints AND (arm OR neck

OR shoulder)) OR “chronic pain” OR “widespread pain” OR

“work related pain”:ti,ab,kw

#22 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR
#9 OR #10 OR #19 OR #21)

#23 (#110R #12 OR #13 OR #14 OR #15 OR #16 OR #20)

#24 (#22 AND #23)

Box 1. Criteria for assigning grade of evidence.

A. Study design

Randomized trial = high-quality evidence
Observational study = low-quality evidence
Any other evidence = very low-quality evidence

B. Study quality (risk of bias)

low = plausible bias unlikely to seriously alter the results

moderate = plausible bias that raises some doubt about
the results

high = plausible bias that seriously weakens confidence in
the results

C. Consistency

Differences in direction of effect/association, the size and
significance of these differences lead to the conclusion
whether inconsistency exists

D. Directness
Were participants, interventions and outcome measures

similar to those defined in the inclusion criteria of the review?

High = Further research is very unlikely to change our confidence in the estimate
Moderate = Further research is likely to have an important impact on our confidence in the estimate of effect and may

change the estimate

Low = Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely

to change the estimate

Very low = Any estimate of effect is very uncertain

lower if

study quality

-1 serious limitation

-2 very serious limitations

-1 important inconsistency

-1 indirect evidence

-1 sparse data

-1 high probability of reporting bias

raise if

+1 strong association OR>2 (<0.5) based on consistent
evidence from two or more observational studies

+2 very strong association OR>5 (<0.2) based on direct
evidence with no major threats to validity

+1 evidence of a dose response gradient

+1 all plausible confounders would have reduced the effect
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