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Abstract 

Background: Taking sick leave (SL) for long-term musculoskeletal pain (MSP), predominantly 
in the neck, shoulder and back, is common among women in Sweden. Long-term MSP affects 
their daily life and causes impaired work ability and long-term SL. Therefore, it is necessary to 
work from a multidimensional perspective to generate knowledge about factors that may obstruct 
or promote work ability and well-being in the return-to-work (RTW) process among women on 
SL for MSP. The aim of the thesis was to identify factors of importance for work ability, well-
being and RTW among women on SL for long-term neck/shoulder and/or back pain.  
      Methods: Study I is a narrative systematic review. An extensive systematic search was per-
formed through the databases Medline, CINAHL and PsycINFO, from their inception until Feb-
ruary 2016. The inclusion criteria for the articles were: study population of men and women aged 
18-65 years, work absence ≥ 2 weeks, and neck/shoulder or back pain. The outcome variable was
RTW. An additional search through reference lists and citations of the included articles was per-
formed in Scopus. A total of 10 studies were selected for the methodological quality assessment
and synthesis of the results. Data were synthesized through analysis of the content according to
similarities of factors. For Study II-IV, a postal survey was sent to 600 women in central and north-
ern Sweden who were receiving SL benefits during the spring of 2016. The inclusion criteria were
women aged 18-65 years, ≥ 50% SL from service, SL ≥ 1 month due to neck/shoulder and/or back
pain (≥ 3 months), and understanding the Swedish language. The exclusion criteria were rheuma-
toid arthritis, multiple sclerosis, stroke, cancer, Parkinson, bipolar disease, schizophrenia, and
pregnancy. A follow-up survey was sent out in spring 2017 to the 208 women who answered the
survey at baseline; 141 responded. Study II was cross-sectional; a multiple linear regression was
conducted to determine the association between the factors and work ability and well-being, re-
spectively. Study III had  a prospective design with a 1-year follow-up. A multiple logistic regres-
sion was conducted to determine whether work ability and well-being predicted RTW. To assess
the discriminative ability of the Work Ability Index (WAI) and Life Satisfaction questionnaire
(LiSat-11) for women who did RTW and those who did not RTW (NRTW), Receiver Operating
Characteristic (ROC) curves were used. Study IV also had a prospective design with a 1-year fol-
low-up. Cluster analysis was performed to identify potential predictors, and a multiple logistic
regression model was used to identify significant predictors of RTW.

  Results: Study I suggested that recovery beliefs, health-related factors and work capacity may 
be important areas to target in interventions for women and men with long-term neck or back pain. 
The review also showed that there is a lack of high-quality studies. Study II showed that beliefs 
about returning to the same work within 6 months, pain intensity and job strain were associated 
with work ability among women on SL for long-term neck/shoulder and/or back pain. Self-efficacy 
and depression were associated with well-being. The findings from Study III indicated that work 
ability was important for RTW in this group of women. The WAI adequately discriminated be-
tween RTW and NRTW. The LiSat-11 did not predict RTW or discriminate between RTW and 
NRTW. The results from Study IV indicated that coping through increasing behavioral activities, 
beliefs about returning to the same work within 6 months, and social support outside work pre-
dicted RTW in this group of women.  

  Conclusions: The results from the empirical studies on women living in Sweden and receiving 
SL benefits were partly in agreement with results found in the narrative systematic review on men 
and women. In light of this, future studies may benefit from investigating prognostic factors for 
RTW among men and women separately. Factors that emerged in the empirical studies would need 
to be tested in a weighted model to identify whether any of them mediate or moderate the outcome 
variable RTW. 

Keywords: Biopsychosocial model, musculoskeletal pain, postal survey, prognostic factors, re-
turn to work, sick leave, women of working age, work ability and well-being. 



 

 
 
 
 



 

Sammanfattning 

Bakgrund: Sjukskrivning (SL) på grund av långvarig muskuloskeletal smärta (MSP), främst i 
nacke, axlar och rygg, är vanligt bland kvinnor i Sverige. Långvarig MSP påverkar deras dagliga 
liv och orsakar nedsatt arbetsförmåga och långvarig SL. Därför behövs kunskap om faktorer ur ett 
multidimensionellt perspektiv som kan hindra eller främja arbetsförmåga och välbefinnande i pro-
cessen att återgå till arbete (RTW) bland kvinnor som är sjukskrivna på grund av MSP. Syftet med 
denna avhandling var att identifiera faktorer av betydelse för arbetsförmåga, välbefinnande och 
RTW bland kvinnor med SL på grund av långvarig smärta i nacke/axlar och/eller rygg.  
      Metoder: Studie I är en systematisk litteraturöversikt. En omfattande systematisk sökning ge-
nomfördes i databaserna Medline, CINAHL och PsycINFO, från deras start till februari 2016. In-
klusionskriterierna var följande: population av män och kvinnor i åldrarna 18-65 år, arbetsfrånvaro 
≥ 2 veckor, smärta i nacke/axlar eller rygg. Utfallsvariabeln var RTW. En ytterligare sökning ge-
nom referenslistor och citeringar av de inkluderade studierna utfördes i Scopus. Totalt 10 studier 
sållades ut för kvalitetsbedömning och syntes av resultat. Syntesen gjordes på basis av likheter i 
innehållet av mätningarna. I Studie II-IV gjordes en enkätundersökning via post till 600 kvinnor i 
centrala och norra Sverige under våren 2016. Inklusionskriterierna var kvinnor i åldrarna 18-65 år, 
≥ 50% SL från arbetet, SL ≥ 1 månad på grund av smärta i nacke/axlar och/eller rygg (≥ 3 månader) 
och språkkunskaper i svenska. Exklusionskriterierna var reumatoid artrit, multipel skleros, stroke, 
cancer, Parkinson, bipolär sjukdom, schizofreni och graviditet. Under våren 2017 skickades en 
uppföljningsenkät till de 208 kvinnorna som svarade på den första enkäten, och 141 svarade. Studie 
II var en tvärsnittsstudie där multipel linjär regression användes för att undersöka sambandet mel-
lan faktorer och arbetsförmåga respektive välbefinnande. Studie III hade en prospektiv design med 
en 1-års uppföljning. En multipel logistisk regressionsanalys genomfördes för att avgöra om ar-
betsförmåga och välbefinnande kan prediktera RTW. Förmågan av Work Ability Index (WAI) 
som skattning av arbetsförmåga och Life Satisfaction Questionnaire (LiSat-11) som skattning av 
välbefinnande att diskriminera mellan kvinnor som RTW och som inte RTW (NRTW) undersöktes 
med hjälp av Receiver Operating Characteristic (ROC) kurvor. Studie IV hade en prospektiv studie 
med en 1-års uppföljning. Klusteranalys användes för att selektera potentiella prediktorer, och en 
multipel logistisk regressionsanalys användes för att identifiera signifikanta prediktorer för RTW.  
      Resultat: Studie I indikerade att tro på tillfrisknande, hälsorelaterade faktorer och arbetsför-
måga kan vara viktiga att rikta insatser mot för kvinnor och män med långvarig nacke eller rygg-
smärta. Litteraturöversikten fann också en brist på studier av hög kvalitet. Studie II visade att tron 
på att vara tillbaka i arbetet inom 6 månader, smärtintensitet och s.k. spänt arbete hade ett samband 
med arbetsförmågan hos sjukskrivna kvinnor med långvarig smärta i nacke/axlar och/eller rygg. 
Tro på sin egen förmåga och depression var associerade med välbefinnande. Resultaten från studie 
III visade att arbetsförmågan var viktig för RTW bland kvinnorna. WAI kunde diskriminera mellan 
kvinnor som RTW och NRTW, medan LiSat-11 inte kunde det. Resultaten från Studie IV indike-
rade att bemästring genom ökande beteendeaktiviteter, tron på att vara tillbaka i arbetet inom 6 
månader och socialt stöd utanför arbetet predikterade RTW bland kvinnorna.  
      Slutsatser: Resultaten från de empiriska studierna av endast kvinnor stämde delvis överens 
med resultaten från den narrativa litteraturöversikten av män och kvinnor. Fortsatta studier av pro-
gnostiska faktorer för återgång i arbete skulle således kunna vinna på att undersöka kvinnor och 
män separat. Faktorerna som framkom i de empiriska studierna skulle behöva undersökas närmare 
för att klargöra om någon eller några av dem har en medierande eller modererande effekt på ut-
fallsvariabeln RTW. 
 
Nyckelord: Arbetsförmåga, biopsykosocial modell, enkätundersökning, kvinnor, muskuloskeletal 
smärta, prognostiska faktorer, sjukskrivning, välbefinnande och återgång till arbete. 
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DEFINITIONS 
 
Long-term pain There is no consensus on a definition for “long-term pain.” In this thesis, 

more than 3 months were used, and the term “musculoskeletal pain 
(MSP)” has been used throughout the thesis. 

Long-term sick 
leave 

There is no consensus on a definition for “long-term sick leave (SL)”; it 
varies between contexts. According to SIA, long-term SL is ≥ 60 days. In 
this thesis, ≥ 1 month SL was used for the participants.   

Work ability Work ability reflects the individual’s perceived current and immediate fu-
ture ability to perform work with respect to work demands, health and 
mental resources. This was measured using the Work Ability Index scale. 

Well-being Well-being is a combination of the physical, mental and social aspects that 
correspond to the level of life satisfaction. This was measured using the 
Life Satisfaction questionnaire. 

Return to work Return to work can be measured in different ways. In this thesis, it was 
measured as working more than 50% of service at a 1-year follow-up. 

Sex Sex is a biological concept related to biological characteristics. The word 
“sex,” instead of gender, has been used throughout the thesis. 

 
 
 
 

 

CI Confidence Interval 
CSQ Coping Strategies Questionnaire 
DCSQ Demand Control Support Questionnaire 
GSE General Self-Efficacy 
HADS Hospital Anxiety and Depression Scale 
ICD International Classification of Diseases 
ICF International Classification of Functioning, Disability and Health 
LBP Low Back Pain 
LiSat-11 Life Satisfaction questionnaire 
MPI Multidimensional Pain Inventory 
MSDs Musculoskeletal Disorders 
MSP Musculoskeletal Pain 
OR Odds Ratio 
ROC Receiver Operating Curve 
RTW Return to Work 
SIA Swedish Social Insurance Agency 
SL  Sick Leave  
SOC Sense of Coherence 
VIF Variance Inflation Factor 
WA Work Absence   
WAI Work Ability Index 
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Introduction 
 
Work is an important part of life. It gives a sense of direction, and moreover it 
plays a fundamental role in physical health and psychosocial well-being [1,2]. 
Working life may be disrupted by musculoskeletal pain (MSP), which can 
cause workers to take sick leave (SL) [3–5]. Therefore, it would be a substan-
tial gain if the working population could cope with and handle the conse-
quences of MSP, as this could result in early recovery and promote return to 
work (RTW) in an effective manner.    
      MSP, predominantly in the neck/shoulder and back, has been considered 
the second most frequent reason for SL in Western countries, and it occurs 
more frequently in women than in men [3,6–9]. Individuals on SL for MSP 
may experience positive or negative consequences of SL [10], depending on 
how they relate to their sick role during SL periods [10,11]. The experiences 
of women on long-term SL may differ; some feel hopelessness and lack of 
motivation, whereas others may make plans for future work and seek support 
[12]. Being on long-term SL per se has been considered a predictor of future 
poor physical health, low psychosocial well-being and reduced work ability 
[13]. It is also evident from earlier research that individuals’ beliefs in their 
ability to work in the future and in their own influence in life as a whole are 
predictors of RTW [14,15].  
      Considering the costs of SL benefits, the loss of productivity and higher 
use of healthcare services among women on SL due to MSP, it has been rec-
ognized as an economic burden on society [16–19]. Hence, there is a need to 
examine factors related to work ability and well-being that may obstruct or 
promote the RTW process among women on SL for long-term MSP.   
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Background 

Musculoskeletal Pain 
Musculoskeletal pain (MSP) is one of the major health problems in both the 
general population and among workers [20–22]. MSP is an unpleasant sensory 
and emotional experience that primarily originates from the musculoskeletal 
system. It can be localized to one area or spread over multiple parts of the body, 
e.g. the muscles, ligaments, tendons, spinal bones, cartilage tissue and nerves
[23,24]. The most common forms of work-related MSP are neck, shoulder and
back pain [25,26].

  MSP, including disorders and injuries, has been recognized as a global bur-
den of disability for both sexes [27]. It was estimated that between 14% and 
47% of the adult population suffers from some type of chronic MSP (≥ 3 
months) [28], and low back and neck pain (> 3 months) were estimated to be 
the fourth leading cause of disability-adjusted life years globally in 2015 [29]. 
The prevalence of MSP in the European countries varies considerably, between 
10% and 30%, and MSP mostly pertains to work-related ailments [30,31]. Fur-
ther, MSP is one of the most common problems in the Nordic countries, par-
ticularly work-related MSP [6,32]. An epidemiological study from the Norwe-
gian Patients Registry revealed that 18% of men and 27% of women experi-
enced MSP (> 6 months), and that the prevalence increased with age [33]. MSP 
is the second most common cause of work-related disorders in Sweden. A re-
cent report in 2018 estimated that about 19% of all cases reporting work-re-
lated disorders concerned MSP, with the prevalence of women being higher 
than that of men [34]. 

  According to existing scientific and clinical knowledge, the risk factors for 
developing MSP are related to individual, physical, and psychosocial factors. 
Previous studies have found that physical factors, such as physical load, less 
physical activity and awkward posture, are associated with MSP [35–37]. Psy-
chosocial factors such as high demands at work, low job control, low social 
support and perceived negative stress and emotion were also found to be asso-
ciated with MSP [36–39].  Further, studies have shown that individual factors 
such as older age, being female and having a reduced internal ability to cope 
with pain increase susceptibility to emerging MSP [30,37]. 

  To diagnose MSP, a medical history and a physical examination are usually 
conducted, the goal being to identify the source of the pain [40]. However, the 
pain is not always related to a specific pathology, and the etiology may be 
obscured [41]. Because pain is a subjective phenomenon and lacks adequate 
objective markers, the diagnosis of MSP, i.e. neck/shoulder and back pain, is 
based on self-reports on the severity and location of the pain [42–44], and it is 
unlikely that such pain can be covered using a single International Classifica-
tion of Diseases (ICD) code [45,46].   

  Individuals living with long-term MSP experience negative consequences 
in daily activities – consequences that, in turn, have an adverse effect on health-
related quality of life [47–49]. Nevertheless, these individuals try to learn to 
live with the pain in their daily lives [50]. One qualitative study showed that 
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self-care is related to relieving pain, in the sense that it allows women to deal 
with pain treatment because they themselves know best how their body feels. 
In this way, they try to maintain a sense of self and to deal with the pain in the 
best possible way [51]. Similarly, believing one can move forward even with 
the pain, as well as sharing opinions and experiences about the pain with fam-
ily, friends and colleagues, may help to relieve pain [50–52].  

Sick Leave  
SL is a period of time taken off from work due to illness, and it is often con-
sidered a measure to promote health recovery [9,53,54]. SL can serve as a 
proxy for work ability, in that to be eligible for compensation, it is not enough 
to only have a diagnosis, but the individual’s impaired work ability also has to 
be measured in relation to work demands [55,56]. One can receive sickness 
benefits part-time or full-time based on the degree of impaired work ability and 
limitation of functional capacity owing to a specific diagnosis [57]. SL diag-
noses related to MSP are determined by physicians, and the emphasis is on the 
assessment of physical functioning and work ability [58]. 
      MSP, particularly neck and low back pain (LBP), is one of the most com-
mon reasons for taking SL. The social economic costs of SL and work disabil-
ity due to MSP are enormous all around the world [19,59]. In Sweden, among 
all SL, the proportion of women on SL due to MSP was about 12% compared 
to 7% among men for 2018 [34]. Earlier studies also reported that, among 
women, taking SL for MSP was more prevalent in male-dominated workplaces 
[60,61]. According to the Swedish Council of Technology Assessment in 
Health Care, long-term pain, including MSP, was estimated to cost society 7.5 
billion SEK in direct care costs and 80 billion SEK in indirect costs each year, 
mainly due to SL and production loss [62].       
      SL may be prescribed as short-term (i.e., less than 8 days) or long-term 
depending on the diagnosis; the consequences of SL may vary with the extent 
(full- or part-time) and duration of the spell [9,10]. SL may occur on either an 
active or a passive basis. For example, during active SL individuals take part 
in rehabilitation processes or treatments; whereas during passive SL individu-
als choose to rest or not take part in any activities [10]. A qualitative study 
among middle-age women who had been on SL for MSP revealed that most 
women viewed SL as positive in the beginning and took it as an opportunity to 
rest and deal with their health. In the long-term, however, SL generated new 
problems related to inactivity and isolation, which in turn resulted in physical 
impairment that included MSP [11]. In this way, individuals may come to as-
sume a negative sick role [10,11]. In another qualitative study [12], women’s 
experiences of long-term SL for long-term MSP (> 3 months) were explained 
in relation to three different categories. The first category was crisis, which 
was represented as a feeling of hopelessness, long-lasting impaired work abil-
ity and lack of motivation with life that made reaching future goals more dif-
ficult. The second category was breakpoint, which referred to having the power 
of initiative, seeking support and making plans to achieve new goals despite 
the experience of pain. The third category was the migration, where women 
had no plans for work in the future. In this way, they perceived a balance in 
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life that was associated with their well-being, and afterwards changed their 
motivation and life goals to adapt to any new circumstances.  
 
Biopsychosocial Model 
In 1977, Engel [63] introduced a biopsychosocial model that integrates the role 
of biomedical, psychological and social factors in the development of illness 
[64]. The model has widely been acknowledged and integrated into clinical 
guidelines as well as into the International Classification of Functioning, Dis-
ability and Health (ICF, WHO 2001) [65,66]. The model has been recognized 
as the most accepted approach to long-term pain assessment, prevention and 
treatment [67–69].  
      Pain, including MSP, is a powerful stressor that triggers many biological 
responses, which may interact through biological processes that generate 
chronic pain [70,71]. Persisting pain may aggravate the responses and may 
have an adverse effect on physical functional capacity [70]. It is possible to 
restore physical functional capacity by alleviating the pain [72,73].  
      Pain can cause psychological distress, e.g. hopelessness, anxiety and de-
pression [74]. Perceived psychological stress can impair work ability and re-
duce psychological well-being [75–78]. Individuals can control the negative 
psychological consequences through the use of coping strategies [79,80]. For 
example, they may shift their attention from negative stressors to positive 
things and try to focus on positive feelings so as to cope with chronic pain and 
psychological stress [81,82]. This may improve their ability to work and psy-
chological well-being. The coping process consists of cognitive and behavioral 
appraisal, through which individuals can effectively manage to respond to or 
cope with the challenge of negative stressors, such as psychological stress 
[81,83]. By using coping resources, they can find and believe in a positive 
meaning in life, thus improving their psychological well-being. One coping 
resource, sense of coherence (SOC), reflects a person’s orientation toward cop-
ing with multiple stressors and chronic pain [84–86]. The SOC consists of three 
components: comprehensibility (i.e., cognitive component: life is structured, 
predictable and explainable), manageability (i.e., behavioral component: per-
sonal and external resources), and meaningfulness (i.e., motivational compo-
nent: related to sense of self) [87,88]. Another coping resource, self-efficacy, 
refers to individuals’ beliefs in their ability to organize and take action to han-
dle any situation [89,90].   
      The role of social support may have a significant influence on recovery 
from psychosocial stress and long-term MSP. Studies have found that lower 
social support, i.e. at work and outside work, was associated with symptoms 
of neck and shoulder pain [91,92]. Previous studies have shown that social 
attachment and emotional support from family and friends were positively as-
sociated with reduced MSP and may increase work ability and vitality [92–
94]. However, there are different types of social support, and their effects may 
not be the same. For example, individuals receiving a great deal of support may 
tend to believe that they do not have the capacity to perform daily activities, 
which could cause them to succumb to the pain. Personal economic situation 
may also affect recovery from MSP. It has been shown that economic hardship 
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is linked to daily financial worry, which may aggravate the pain experience 
[95]. Studies have found that economic hardship was associated not only with 
financial stress, but also related with daily pain severity [95]. 
 
The Return-To-Work Process 
The process of RTW from long-term SL for MSP [96,97] can be examined 
from different perspectives, e.g. the perception of individuals on SL, work pat-
terns, physical and psychosocial job characteristics, employer’s role, SL insur-
ance system, the work re-integration process, the labor market, and so on. 
Moreover, the process of RTW from SL among individuals with long-term 
MSP is complex, because the pain is not always easy to assess, rather it is 
difficult to cure or rehabilitate [98–101].   
      To gain insight into an individual’s perspective on the RTW process, it is 
important to understand his/her personal resources. Previous studies have 
shown an association between an individual’s coping resources, such as SOC, 
locus of control and recovery beliefs, which include personal beliefs in one’s 
ability to work in the future and the RTW process [14,102–104]. Owing to the 
coping resources, the individuals may appraise and cope with the situation in 
different ways. According to Lazarus and Folkman [83], one can use problem-
focused and/or emotional-focused coping strategies. This may be expressed as 
active and passive coping depending on the situation [81,105]. Studies have 
also suggested that individuals’ coping resources, related to self-efficacy 
[81,89], had the effect of increasing their responsibility, which may have 
helped them find solutions and manage their psychosocial well-being [106]. 
Taking personal responsibility and action may also help individuals understand 
their ability to work and even fully recover from disease or disorder prior to 
RTW [102,106].  
      Because work ability and well-being among workers fluctuate over time, 
these could reasonably affect the RTW process [107–111]. Work ability com-
prises the physical and psychosocial capacity of a worker, reflecting a gradual 
movement along the health/disease continuum [112,113]. Well-being is a com-
bination of physical, mental and social aspects of the life satisfaction in daily 
living as a whole [114–116]. Previous systematic reviews have identified fac-
tors of importance to work ability and well-being among the general working 
population with MSP [104,117]. These include work-related factors such as 
work demands and social support at work, as well as individual factors such as 
age and lack of autonomy. 
      Because being on SL for long-term MSP is a problem from an individual, 
social and financial perspective, it is essential to have an effective RTW pro-
cess focused on factors that are modifiable and reversible on the individual 
level with regard to work ability and well-being. In general, the primary goal 
of a rehabilitation process is to improve individuals’ well-being by improving 
their work ability and eventually achieving RTW [111,118,119]. Previous 
studies have also suggested that self-reported work ability may be related to 
health, which could have an influence on RTW [99,110,120,121].  
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Rationale of the Thesis 
Long-term MSP affects several aspects of daily life. For some women, it 
causes impaired work ability and long-term SL from work. Besides negative 
consequences for individuals’ economic situation, SL constitutes a financial 
burden for society. Long-term SL may generate new problems related to inac-
tivity and isolation, which in turn may result in decreased well-being and ob-
struct RTW. To promote RTW in this population, it is important to determine 
which factors lead to RTW. 
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Aims of the Thesis 
 
Overall Aim 
The overall aim of this thesis was to identify factors of importance to work 
ability, well-being and RTW among women on SL for long-term neck/shoul-
der and/or back pain.  
 
Specific Aims 
 
Study I 
The aim was to summarize the literature on prognostic factors for RTW among 
people with long-term neck/shoulder or back pain. 
 
Study II 
The aim was to identify factors associated with work ability and well-being, 
respectively, among women on SL for long-term neck/shoulder and/or back 
pain.  
 
Study III 
The aim was to determine whether work ability and well-being could predict 
RTW at a 1-year follow-up, and to assess the ability of the WAI and LiSat-11 
to discriminate between women with long-term neck/shoulder and/or back pain 
who returned to work and those who did not.  
 
Study IV 
The aim was to identify predictors of RTW among women on SL for long-term 
neck/shoulder and/or back pain. 
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Materials and Methods 
This thesis was based on four studies. Study I was a systematic review, and 
Study II-IV were empirical studies based on same sample and were analyzed 
quantitatively. An overview of Study I-IV is provided in Table 1.    
 
Table 1. An overview of Study I-IV. 
 Study I Study II Study III Study IV 
Study  
design 

Systematic review Cross-sectional 
with a correlational 
design 

Prospective 
study with 1-year 
follow-up 

Prospective 
study with 1-year 
follow-up 

Study  
participants 

Men and women Women (n= 208); 
aged 23-64 years 

Women (n= 141); 
aged 24-65 

Women (n= 141); 
aged 24-65 

Inclusion 
criteria 

Age: 18-65 years 
WA: ≥ 2 weeks 
Pain: neck/shoulder 
or back 

Age: 18-65 years; 
SL: ≥ 50% from 
service (≥ 1 month); 
Pain: neck/shoulder 
and/or back (≥ 3 
months) 

Age: 18-65 
years; 
SL: ≥ 50% from 
service (≥ 1 
month); Pain: 
neck/shoulder 
and/or back (≥ 3 
months) 

Age: 18-65 
years; 
SL: ≥ 50% from 
service (≥ 1 
month); Pain: 
neck/shoulder 
and/or back (≥ 3 
months) 

Data  
collection 

Databases: Med-
line, CINAHL and 
PsycINFO 

Questionnaires at 
baseline 

Questionnaires 
at 1-year follow-
up 

Questionnaires 
at 1-year follow-
up 

Variables 
included in 
the anal-
yses 

Recovery beliefs, 
recovery expecta-
tions, quality of life, 
health transition, vi-
tality, mental health, 
general health, type 
of work, coworker 
support, job satis-
faction, disability, 
prior pain duration, 
functional capacity, 
work ability, pain in-
tensity, symp-
toms/complaints, 
pain behavior and 
fear avoidance  
beliefs 

Pain intensity, self-
efficacy, sense of 
coherence, divert 
attention, ignore 
sensation, increase 
behavioral activi-
ties, job strain, sup-
port at work, physi-
cal activity, beliefs 
about returning to 
the same work 
within 6 months, 
anxiety, depres-
sion, age and eco-
nomic situation 

Work ability, well-
being, type of 
work and pain in-
tensity  

Increase behav-
ioral activities, ig-
nore sensations, 
self-efficacy, 
sense of coher-
ence, physical 
activity, beliefs 
about returning 
to the same work 
within 6 months, 
pain intensity, so-
cial support out-
side work, de-
pression, job 
strain and life-
long pain  
duration  

Outcome 
measures 

RTW Work ability and 
well-being 

RTW RTW 

Data  
analyses 

Synthesis through 
analysis of the  
content  

Bivariate correla-
tion, Multiple linear 
regression 

Multiple logistic 
regression, ROC 
 

Cluster analysis, 
Multiple logistic 
regression 

WA= Work absence; SL= Sick leave; RTW= Return to work; ROC= Receiver Operating Curve 

 
Study Design and Population 
Study I 
Study I was a systematic review that narratively summarized previous studies 
on prognostic factors for RTW published up to February 2016. The population 
of the selected studies was men and women aged 18-65 years who were on 
work absence ≥ 2 weeks due to neck/shoulder or back pain. 
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Study II-IV 
A description of the study population of Study II-IV is illustrated in Figure 1. 
 

 

      Study II was based on baseline data for women on SL for long-term 
neck/shoulder and/or back pain. Study III and IV were prospective studies 
based on 1-year follow-up data from Study II (Figure 1).  
      The inclusion criteria were women aged 18-65 years, ≥ 50% SL from ser-
vice, and duration of SL ≥ 1 month due to long-term (≥ 3 months) neck/shoul-
der and/or back pain. Pain in the neck/shoulder and/or back was classified ac-
cording to the International Classification of Diseases (ICD-10) diagnostic 
codes: M53.1 (cervicobrachial syndrome), M54.2 (cervicalgia), M54.4 (lum-
bago with sciatica), M54.5 (low back pain), M54.9 (dorsalgia unspecified), 
M75.8 (other shoulder lesions), M75.9 (shoulder lesion, unspecified), and 
M79.1 (myalgia). Because the specific cause of MSP is often uncertain, many 
diagnosis codes are used for this population. The diagnosis codes were selected 
based on a previous study [122] and discussions with the Swedish Social In-
surance Agency (SIA). Understanding the Swedish language was also required 
for the participants to be able to complete the questionnaire. Women were ex-
cluded from the study if they had been diagnosed with rheumatoid arthritis, 
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multiple sclerosis, stroke, cancer, Parkinson, bipolar disease, schizophrenia or 
pregnancy. These diseases and disorders were chosen as exclusion criteria, as 
individuals suffering from them may have a different RTW process.  
  
Data Collection 
Study I 
Search and selection of studies 
An extensive systematic search was performed through three databases – Med-
line, CINAHL and PsycINFO – from their inception up to February 2016. Prior 
to searching, we built up predefined search terms following the PICO model 
[123] that included P (population), I (Intervention) and O (Outcome); C (Com-
parison) was not considered, because no comparison studies were the focus of 
the systematic review. Moreover, we tested the search terms with each data-
base in order to find suitable MeSH terms. Searches were also performed 
through the Scopus database of citations for each selected study and through 
the reference lists of each included paper. Only observational studies were in-
cluded based on these inclusion criteria: men and women aged 18-65 years, 
work absence ≥ 2 weeks, neck/shoulder or back pain, and an outcome of RTW. 
In total, 769 studies were identified from the search. Fifty-one were considered 
eligible based on the title and abstract. Out of the 51 studies, seven were con-
sidered eligible based on the full studies. In the additional search through the 
reference lists and citations of the included studies, and three studies were 
found that fulfilled the inclusion criteria; thus a total of 10 studies were selected 
for methodological quality assessment and synthesis of results. 
 
Study II-IV 
The study population was identified from the SIA registers. Initially, a check-
list with inclusion and exclusion criteria was developed. The SIA was asked to 
identify individuals that matched the criteria. When they were identified, the 
SIA sent the questionnaire, information letter about the study and consent form 
they obtained from us. Approximate time between identifying the individuals 
and sending the questionnaire was 2-3 weeks. Baseline data collection was 
performed during spring 2016, and the follow-up during spring 2017.  
      A total of 600 women in Central and Northern Sweden were contacted. 
Two consecutive reminders were sent 2 weeks apart. A total of 275 women 
returned the questionnaire and informed consent. Based on the responses to the 
background questions in the questionnaire, 67 were excluded, leaving 208 par-
ticipants in the study at baseline. At follow-up, the same questionnaire was sent 
to all participants, and 141 responded (Figure 1).  
 
Questionnaire 
The factors investigated in Study II-IV were selected to represent all categories 
identified in Study I. For recovery beliefs, self-efficacy and beliefs about re-
turning to the same work within 6 months were selected, as both are believed 
to be important for RTW. Health-related factors were represented by anxiety, 
depression, well-being and SOC. Most of them are common indicators of 
health. According to Antonovsky, SOC is included in the definition of health 



11 

[87]. Workplace factors were represented by job strain and social support at 
work, as they have been shown to be related to well-being [124]. Work capacity 
was covered by work ability, pain intensity and physical activity, as all these 
factors can have an impact on the RTW process. Behavior was represented by 
coping, because it can be seen as a central factor in the RTW process. An over-
view of each instrument is presented in Table 2.  
 
Table 2. An overview of the instruments used in Study II-IV. 
Instruments Scales used in the 

present studies 
Items Scale Cronbach 

Alpha 

MPI1 Pain intensity 3 7-point (0= no pain; 6= extreme pain) 0.76 
 Social support 3 7-point (0= not at all; 6= incredibly 

much) 
0.88 

GSE2 Self-efficacy 10 4-point (1= not true; 4= completely 
true) 

0.92 

SOC3 Sense of coherence 13 7-point (1= never; 7= very often) 0.84 
CSQ4 Divert attention 6 7-point (0= never; 6= always) 0.87 
 Ignore sensations 6 7-point (0= never; 6= always) 0.86 
 Behavioral activity9 6 7-point (0= never; 6= always) 0.86 
DCSQ5 Job strain 11 4-point (1= strongly agree; 4= strongly 

disagree) 
0.57 

 Support at work 6 4-point (1= entirely true; 4= entirely 
not true) 

0.51 

HADS6 Anxiety 7 4-point (e.g. 0= not at all; 3= mostly) 0.90 
 Depression 7 4-point (e.g. 0= not at all; 3= mostly)  0.91 
WAI7 Work ability 7 Scale rage: 7-49 points 0.78 
LiSat8 Well-being 11 6-points (1= very dissatisfied; 6= very 

satisfied) 
0.86 

1Multidimensional Pain Inventory; 2General Self-Efficacy; 3Sense of Coherence; 4Coping Strat-
egies Questionnaire; 5Demand Control Support Questionnaire; 6Hospital Anxiety and Depres-
sion Scale; 7Work Ability Index; 8Life Satisfaction questionnaire. 9Behavioral activity= Coping 
through increasing behavioral activities, such as leisure activities, reading and socialization; 
Cronbach Alpha of the scales for baseline data. 
  
Multidimensional Pain Inventory 
The Multidimensional Pain Inventory (MPI) [125] has been used frequently in 
research and clinical practice to measure key aspects of persistent pain that are 
linked to a cognitive-behavioral conceptualization. We used the Swedish ver-
sion of MPI (MPI-S) [126,127] to measure pain intensity and social support. 
The psychosocial section (part 1) of MPI-S consists of 28 items that form five 
sub-scales: pain intensity, pain interference, life control, affective distress and 
social support. Pain intensity consists of three items: (i) How much pain are 
you experiencing right now? (ii) How much pain have you experienced on av-
erage during the past week? (iii) How much suffering does your pain cause 
you? Respondents rated the items on a 7-point Likert scale (0= no pain; 6= 
extreme pain). Social support consists of three items: (i) When you are experi-
encing pain, how much support or help do you get from the people closest to 
you (family or friends)?, (ii) How concerned are your friends and family about 
the pain you experience?, (iii) How much consideration do your friends and 
family members show for your pain? Respondents rated the items on a 7-point 
scale (0= not at all; 6= very much). For each scale, an index was created by 
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calculating an average value of the items, with higher values indicating higher 
pain intensity and social support, respectively. 
 
General Self-Efficacy 
In order to assess self-efficacy, the General Self-Efficacy (GSE) scale [90] was 
used. It consists of 10 items and respondents answered each item on a 4-point 
Likert scale (1= not true and 4= completely true). An index of GSE was made 
by summing up the values for each item, thus ranging from 10 to 40 points, 
with higher values representing higher self-efficacy. 
 
Sense of Coherence 
The Sense of Coherence (SOC) scale [87,88] focuses on the individual’s ability 
to manage whatever the situation demands and to perceive life as comprehen-
sible, manageable and meaningful. A short version of the SOC scale was used. 
It consists of 13 items and respondents answered on a 7-point Likert scale (1= 
never and 7= very often). An index of SOC was made by summing up the 
values for each item, thus ranging from 13 to 91 points and higher scores rep-
resenting greater SOC.  
 
Coping Strategies Questionnaire 
The Coping Strategies Questionnaire (CSQ) [81] measures the use of coping 
strategies. The CSQ consists of 50 items that form eight sub-scales for as-
sessing patients’ self-rated use of cognitive and behavioral coping strategies to 
reduce or minimize pain. We used only three of the subscales: divert attention, 
ignore sensations and increase behavioral activities, covering 6 items each. Re-
spondents rated the items on a 7-point Likert scale (0= never and 6= always). 
An index of CSQ was made by summing up the values for each item, thus 
ranging from 0-36 points, with higher values indicating more frequent use of 
the coping strategies.  
 
Demand Control Support Questionnaire 
The Demand Control Support Questionnaire (DCSQ) [128] was used to meas-
ure job strain and support at work. The DCSQ consists of four subscales: psy-
chosocial demands (5 items), skills discretion (2 items), decision authority (4 
items) and social support (6 items). For each item, responses were made on a 
4-point Likert scale ranging from 1 (strongly agree) to 4 (strongly disagree). 
First, an index was constructed for each of the three scales: psychological de-
mands, skills discretion and decision authority. Skills discretion and decision 
authority were then merged into one scale called decision latitude. Afterwards, 
a job strain score was created by calculating the ratio between psychological 
demands and decision latitude, where higher values represent higher job strain. 
For the subscale support at work, the values for the six items were summed to 
a total score, where higher values represent greater perception of support at 
work. 
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Hospital Anxiety and Depression Scale 
The Hospital Anxiety and Depression Scale (HADS) [129,130] was used to 
assess anxiety and depression. The HADS consists of 14 items, where the 7 
odd numbered items form an anxiety scale and the 7 even numbered items form 
a depression scale. Responses for each item were made on a 4-point Likert 
scale (0-3). For each scale, an index was made by summing up the values for 
each item, thus ranging from 0 to 21 points and higher values indicating greater 
anxiety or depression.   
 
Work Ability Index 
The Work Ability Index (WAI) [131,132] was used to measure work ability. 
The index was made by summing up all single items. The total WAI scores 
ranged from 7 to 49 points, with higher scores indicating higher work ability.  
 
Life Satisfaction questionnaire 
The Life Satisfaction questionnaire (LiSat-11) [133,134] was used to measure 
well-being. Respondents rated each item on a 6-point Likert scale (1= very 
dissatisfied and 6= very satisfied). An index was created by calculating an av-
erage score of the items, thus ranging from 1 to 6 where higher scores indicat-
ing greater well-being.  
 
The internal validity and reliability of the above-mentioned instruments were 
tested in previous studies and were found to be acceptable for the MPI [135], 
GSE [136,137], SOC [85,138], CSQ [139,140], HADS [141,142], WAI [143–
145], and LiSat-11 [146,147]. The internal consistency, measured by Cronbach 
α, of all the subscales in DCSQ was acceptable, except for skills discretion, 
which was low [148,149]. In this sample, the internal consistency of scales and 
subscales from all instruments at baseline was acceptable, except for DCSQ 
(Table 2). 
 
Background questions 
The background questions included in the questionnaire covered age, country 
of birth, cohabitation, education, years in the workforce, economic situation, 
life-long pain duration, pain area, physical activity, type of work, and beliefs 
about returning to the same work within 6 months. At 1-year follow-up, the 
questionnaire included two additional background questions to detect partici-
pants’ RTW status – (i) Are you working right now, and (ii) To what extent 
are you working? If participants worked > 50% of their service, they were cat-
egorized as RTW; otherwise they were categorized as not return to work 
(NRTW).    
 
Data Analysis 
Table 1 provides an overview of Study I-IV, including what data analysis and 
what statistical methods were used. To determine whether the data were nor-
mally distributed, normality tests were used in Study II-IV.  
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Study I 
Quality assessment 
The methodological quality of the included studies was assessed using a guide-
line based on Framework of Potential Biases, which focuses on six key areas 
of potential biases: study population, study attrition, measures of prognostic 
factors, outcome measures, confounding variables and analysis approach 
[150]. Based on information provided in the studies, two independent raters 
graded each key area as “2= no concern for bias”, “1= possible bias”, “0=bias 
or cannot be determined”. In the case of disagreement between the raters, con-
sensus was reached through discussion with the other authors. The quality of 
each study was based on the sum of all scores ranging from 0 to 12 points. The 
quality of the studies was classified as low (0-4 points), medium (5-8 points), 
and high (9-12 points). 
 
Data synthesis 
Data were synthesized to identify factors that were significantly (p < 0.05) or 
non-significantly associated with RTW. Based on similarities in their content, 
the factors were grouped into categories. Afterwards, each category was la-
belled according to the content in the category.  
 
Study II 
In the multiple linear regression, multi-collinearity between independent vari-
ables was checked using the variance inflation factor (VIF). In this study, bi-
variate correlations between independent variables were also calculated. Mul-
tiple linear regression was performed to identify the association between the 
independent variables – pain intensity, self-efficacy, SOC, divert attention, ig-
nore sensation, increase behavioral activities, job strain, support at work, phys-
ical activity, beliefs about returning to the same work within 6 months, anxiety, 
and depression, and the dependent variables were work ability and well-being. 
The analyses were performed with and without adjustment for age and eco-
nomic situation. The significance level was set at p < 0.05. The statistical soft-
ware SPSS (IBM, US) version 22 was used for all analyses. 
 
Study III 
To determine whether work ability and well-being predict RTW, multiple lo-
gistic regression analyses were executed. Because the number of participants 
limited confounders to not more than two [151], type of work and pain inten-
sity were controlled for. The reason for choosing these is that work ability de-
pends on type of work [152] and pain intensity has been found to be associated 
with work ability [153]. To check the goodness-of-fit of the model in the lo-
gistic regression, Nagelkerke’s pseudo R2 was measured. To obtain infor-
mation on the discriminative ability of the WAI and LiSat-11 regarding women 
who did RTW and did NRTW, Receiver Operating Characteristic curves 
(ROC) were fitted to assess the area under each curve (AUC) value with 95% 
confidence intervals. The AUC value of 0.5 represents no discrimination above 
chance, and AUC ≥ 0.75 is considered adequate discrimination [154]. Sensi-
tivity and specificity were derived from ROC curves for specific cut-off points.    
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      To detect lower and higher cut-off points, we considered 95% of the sensi-
tivity and specificity, respectively. The sum of both sensitivity and specificity 
was calculated, where the maximum value of the sum was considered to be the 
middle cut-off points. Sensitivity represents the true-positive rates, i.e. RTW 
was correctly identified as RTW. Specificity represents the true-negative rates, 
i.e. NRTW was correctly classified as NRTW. The level of significance was 
set to p < 0.05. The statistical program SPSS (IBM, US) version 24 was used 
for all analyses. 
 
Study IV 
In order to select predictors, the following steps were carried out. First, a clus-
ter analysis was performed on all candidate predictors using squared Euclidean 
distance and average linkage between clusters. The cluster analysis organizes 
the candidate predictors in clusters of variables that are related to each other, 
and therefore may be considered to provide to some extent similar information 
[155]. Second, one predictor from each cluster was selected. The choice of 
predictor was made primarily based on the relative dispersion of its values in 
the sample. In addition, previous findings of the predictor’s importance in re-
lation to RTW was considered. Finally, multiple logistic regression was then 
performed to estimate the association between the selected predictors and 
RTW. A level of p-value < 0.05 was considered to be statistically significant. 
The statistical software SPSS (IBM, US) version 24 was used for statistical 
analyses.     
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Ethical Considerations 
The participants in Study II-IV received an information letter describing the 
purpose of the study. Written informed consent was obtained from each par-
ticipant. In order to assure the confidentiality of the participants’ information, 
anonymous code numbers were used. In addition, it was also stated in the in-
formation letter that the results from the studies would be presented at the 
group level so that no individual participant could be identified, that participa-
tion was voluntary, and that participants could withdraw from the study at any 
time without any further explanation. The information collected will be de-
stroyed after 10 years of publication. The Regional Research Ethical Review 
Board at Uppsala University approved the study (Reg. no. 2.3.2-2015/548).  
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Results 
 
Study I 
Table 3 shows the following five categories of factors with regard to RTW that 
were extracted by synthesizing the results of the selected studies: recovery be-
liefs, health-related factors, workplace factors, work capacity and behavior. 
Among them, recovery beliefs, health-related factors and workplace factors 
seemed to be important for RTW. 
 
Table 3. Categorization of factors from the selected studies. 
Categories Factors Measurement 
Recovery beliefs Recovery beliefs [156,157]  Expectations of Recovery 

Scale, single questions 
Recovery expectations 
[158,159] 

Work-related Recovery Expec-
tations Questionnaire 

Health-related factors Quality of life [160] EuroQol1 

Health transition [159]  Short Form (36) Health Survey 
Vitality [158] Short Form (36) Health Survey 
Mental health [158] Short Form (36) Health Survey 
General health [161]  Short Form (36) Health Survey 

Workplace factors Type of work [162]  Single question 
Co-worker support [159] Single question 
Job satisfaction [161]  Job Satisfaction Scale 

Work capacity Disability [160,162]  Von Korff’s pain and disability 
score, single questions 

Prior pain duration [162] Single question 
Functional capacity [163,164] FCELT2; WSFCE3 

Work ability [164] Work Ability Index 
Pain intensity [161] Pain Complaint Questionnaire 
Symptoms/complaints [158]  Single questions 

Behavior Pain behavior [162]  Pain Behavior Scale 
1European Quality of Life Scale; 2Functional Capacity Evaluation Lifting Tests; 3Work Sys-
tem Functional Capacity Evaluation; Gallagher et al. (1995) was not included because fac-
tors found in this study could not readily be categorized with other factors. 
 
Recovery beliefs encompass several factors such as expecting or believing one 
will be able to perform work either in the presence or in the absence of pain 
[165]. These kind of beliefs were evaluated as prognostic factors for RTW in 
two medium- and two low-quality studies [156–159], and a significant positive 
association between recovery beliefs and RTW was reported. Health-related 
factors, such as quality of life, vitality and several dimensions of health [166], 
and RTW were measured in four studies of low and medium quality, respec-
tively. The medium-quality studies [159–161] investigated health-related qual-
ity of life, health transition and general health as significant predictors of RTW, 
whereas the low-quality study [158] reported no significant association be-
tween vitality, mental health and RTW. An association between workplace fac-
tors and RTW was investigated in three medium-quality studies. Two of the 
studies [161,162] found significant associations between the type of work and 
job satisfaction and RTW, whereas one study [159] found no significant asso-
ciation between co-worker support and RTW.  
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      Moreover, six studies investigated the association between work capacity, 
i.e. factors related to the predictive ability of work capacity, and RTW. Among 
the studies, two medium-quality studies [161,162] found significant associa-
tions between pain intensity, prior pain duration and RTW. One low-quality 
and two medium-quality studies found self-rated disability to be significantly 
associated with RTW [158,160,162]. Behavior, such as pain behavior and fear 
avoidance beliefs, i.e. avoid activities that can lead to more pain, was investi-
gated in one medium-quality study [162]; both behavior types were found to 
be significant predictors of RTW.   
 
Sample Characteristics for Study II-IV 
This section presents the background characteristics of the sample for Study 
II-IV (Table 4). At baseline, the mean age of the women was 50 years (range: 
23-64 years). A total of 68% of the women had neck/shoulder pain, 71% had 
back pain and 43% experienced pain at both sites. More than two-thirds of 
women (70%) had blue-collar work, i.e. employees at elderly care, childcare 
and cleaning, whereas 30% were white collar workers, i.e. employed in office 
administration or as nurses and teachers. Seventy-six percent of the women 
lived with a partner, and 96% were born in Sweden. The most recent SL for 
long-term MSP lasted for 21 months on average (range: 1-276), and the aver-
age life-long pain duration for these women was about 84 months (range: 3-
420) at baseline. At the follow-up, there were 4 years difference in age and 19 
months difference in average life-long pain duration between the RTW and 
NRTW groups. There was an 18% difference in the proportion of women re-
porting the same level of satisfaction with regard to their economic situation. 
Of the 141 women, 94 returned to work and 47 did not RTW at the 1-year 
follow-up.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



19 

Table 4. Sample characteristics of Study II-IV at baseline. 
Characteristics Frequency (%) 
Age (years) (M, SD) 49.63 ± 9.71 
Country of birth  
     Sweden 200 (96) 
     Others 8 (4) 
Cohabitation  
     Living with partner 158 (76) 
     Living alone 39 (19) 
     Living apart 11 (5) 
Education  
     Elementary 42 (20) 
     Upper secondary  104 (50) 
     University 53 (26) 
     Others 9 (4) 
Years in the workforce1 (M, SD) 30.15 ± 10.75 
Working status prior to SL2 205 (99) 
Previous SL status (M, SD) 21.06 ± 41.7 
Economic situation  
     Very dissatisfied 25 (12) 
     Dissatisfied 43 (21) 
     Acceptable 88 (42) 
     Good  38 (18) 
     Very good 11 (5) 
Life-long pain duration (months) (M, SD) 83.63 ± 99.64 
Pain area  
      Neck/shoulder 142 (68) 
      Back 148 (71) 
      Neck/shoulder and back 89 (43) 
Physical activity  
     0 day/week 26 (13) 
     1-3 days/week 81 (39) 
     4-5 days/week 57 (27) 
     6-7 days/week 41 (20) 
Beliefs about returning to work3 (M, SD) 6.56 ± 3.73 
Types of work4  
      White collar 63 (30) 
       Blue collar 145 (70) 
1Total working years before being on SL; 2Working status means whether work-
ing or not working before being on SL; 3Beliefs about returning to work= Beliefs 
about returning to the same work within 6 months (1-10 scale); 4Type of work= 
White collar (e.g., employed in office administration, or as nurses and teachers) 
as well as blue collar (e.g., employed in elderly care, childcare and cleaning); 
M= Mean and SD= Standard deviation; SL= Sick leave. 

 
Study II 
The results from multiple linear regression showed that pain intensity, job 
strain and believing one would return to the same work within 6 months were 
significantly associated with work ability in an unadjusted analysis and re-
mained significant after controlling for age and economic situation. More spe-
cifically, higher pain intensity (β= - 0.30, p < 0.001) and higher job strain (β= 
- 0.12, p= 0.04) were associated with lower work ability, whereas believing 
one would return to the same work within 6 months (β= 0.39, p < 0.001) was 
associated with greater work ability among the women on SL for long-term 
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neck/shoulder and/or back pain. The linear regression model was significant 
(p < 0.001) (Table 5).  
 

Table 5. Unadjusted and adjusted linear regression analysis between independent 
variables and work ability. The final model containing only the significant variables.  

Unadjusted analysis Variables Adjusted analysis 
β SE  p-value β SE p-value 
-0.32 0.46 0.001 Pain intensity -0.30 0.47 0.001 
-0.12 2.15   0.04 Job strain -0.12 2.16 0.04 
 0.39 0.12 0.001 Beliefs about returning 

to work1 
0.39 0.13 0.001 

   Age -0.09 0.04 0.13 
   Economic situation -0.04 0.45 0.63 

0.52 R square 0.53 
0.49 Adjusted R2 0.48 

β= Standardized correlation coefficient; SE= Standard error; 1Beliefs about return-
ing to the same work within 6 months. 

 
      For well-being, self-efficacy, SOC and depression were significant in the 
unadjusted analyses. Self-efficacy and depression remained significant after 
adjustment for age and economic situation. In other words, women with higher 
self-efficacy (β= 0.14, p= 0.03) had greater well-being, whereas women who 
had higher scores on depression rated decreased well-being (β= -0.48, p < 
0.001). In addition, economic situation was significant in the adjusted analyses 
(β= 0.14, p= 0.02). The linear regression model was significant (p < 0.001) 
(Table 6).    
 

Table 6. Unadjusted and adjusted linear regression analysis between independent 
variables and well-being. The final model containing only the significant variables. 

Unadjusted analysis Variables Adjusted analysis 
β SE p-value β SE p-value 
0.16 0.12 0.02 Self-efficacy 0.14 0.12   0.03 
0.17 0.06 0.04 SOC1 0.14 0.06 0.09 
-0.49 0.18 0.001 Depression -0.48 0.18 0.001 
   Age -0.03 0.05 0.57 
   Economic situation 0.14 0.54 0.02 

0.62 R square 0.63 
0.59 Adjusted R2 0.49 

1Sense of coherence; β= Standardized correlation coefficient; SE= Standard error. 
 
Study III 
The findings from the multiple logistic regression indicated that women who 
rated higher work ability had an increased odds of RTW compared to women 
who had a lower work ability. After adjusting for type of work and pain inten-
sity, the result remained statistically significant (OR 1.12, 95% CI: 1.04-1.22). 
However, well-being did not predict RTW in the unadjusted or adjusted anal-
yses. The overall predictive ability of work ability and well-being was 0.32, 
presented by Nagelkerke’s pseudo R2.  
      The discriminative ability of the WAI at baseline was adequate for RTW 
(AUC 0.78, 95% CI: 0.70-0.86), indicating that the WAI correctly identified 
78% of women that RTW at 1-year follow-up. At the cut-off point of 14.50, 
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the sensitivity was 0.95 and the specificity 0.34. In other words, of the women 
who had WAI ≥ 14.50, 95% were correctly classified as RTW; of the women 
with WAI < 14.50, 34% were correctly classified as NRTW. For the cut-off 
point of 22.50, the maximum combination of sensitivity and specificity was 
observed. Regarding the LiSat-11, no significant discriminative ability was 
found at baseline (Table 7).    
 
Table 7. Area under the receiver operating characteristic curve for the Work Ability In-
dex (WAI) and Life Satisfaction questionnaire (LiSat-11) at baseline. Sensitivity and 
specificity of the instruments for detecting RTW.  
Instrument n AUC p- value 95% CI Cut-off point Sensitivity Specificity 

WAI 207 0.78 < 0.001 0.70-0.86    
95% of sensitivity 14.50 0.95 0.34 

                                  Max (sensitivity + specificity) 22.50 0.66 0.77 
95% of specificity 28.50 0.34 0.95 

        
LiSat-11 168 0.59 0.15 0.47-0.70    

95% of sensitivity 2.72 0.95 0.12 

                                  Max (sensitivity + specificity) 4.50 0.40 0.77 
95% of specificity 5.41 0.07 0.95 

WAI scale 7-49 points (higher values indicate greater work ability); LiSat-11 scale 1-6 
points (higher values indicate greater well-being); RTW= Return to work; AUC= Area 
Under Curve; CI= Confidence Interval; n= Number of observations; Max= Maximum. 
 
Study IV 
Figure 2 illustrates the three-cluster solution. Cluster I consists of coping 
through increasing behavioral activities, ignore sensations, self-efficacy and 
SOC. Coping through increasing behavioral activities was chosen because it 
had the highest relative dispersion in values. Cluster II consists of physical 
activity and beliefs about returning to the same work within 6 months. Since 
both variables had the same dispersion in values, beliefs about returning to the 
same work within 6 months was selected because previous research has shown 
that such beliefs are important for RTW [104]. Cluster III consists of pain in-
tensity, social support, depression, job strain, and pain duration. From Cluster 
III, social support, i.e. outside work, was chosen because it had the highest 
relative dispersion in values.  
      The results from multiple logistic regression showed that increased behav-
ioral activities, beliefs about returning to the same work within 6 months, and 
social support outside work were significant predictors of RTW among women 
with long-term neck/shoulder and/or back pain. In other words, women who 
more frequently used behavioral activities, such as leisure activities, reading 
and socialization, (OR 1.12, 95% CI: 1.02-1.22) and who more strongly be-
lieved they would return to the same work within 6 months (OR 1.24, 95% CI: 
1.12-1.38) had an increased probability of returning to work after the 1-year 
follow-up. Women who had higher social support outside work (OR 0.49, 95% 
CI: 0.26-0.90) had a decreased chance of returning to work.  
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Discussion 
 
Main Results 
The main objective of this thesis was to identify factors of importance to work 
ability, well-being and RTW among women on SL for long-term neck/shoul-
der and/or back pain. The thesis commenced with a systematic review (Study 
I) of prognostic studies on people with neck/shoulder or back pain to identify 
what has been done and to summarize the results to date. The findings from 
the review suggested that recovery beliefs, such as self-efficacy and work-re-
lated beliefs, health-related factors, such as well-being and depression, and 
work capacity, such as work ability and pain intensity, are important predictive 
factors for RTW. However, the quality of the included studies was in general 
not high. For the empirical studies (II-IV), potential factors in the thesis were 
included and linked to a biopsychosocial model [63]; the significant factors 
were depicted in Figure 3. One of the most important findings in the thesis was 
that beliefs about returning to the same work within 6 months was associated 
with perceived work ability at baseline and predicted RTW at the 1-year fol-
low-up among women on SL for neck/shoulder and/or back pain. Work ability 
was found to be a predictor of RTW at the 1-year follow-up; however, well-
being did not predict RTW among these women. Similarly, the WAI was able 
to discriminate between RTW and NRTW, whereas the LiSat-11 was not. The 
results also showed that pain intensity and job strain were associated with work 
ability, whereas self-efficacy and depression were related to well-being. The 
findings related to factors of work ability were not the same as those associated 
with well-being. In addition, the results showed that coping through increasing 
behavioral activities, such as leisure activities, reading and socialization, and 
social support outside work were predictive factors for RTW among women 
on SL for long-term neck/shoulder and/or back pain. 
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Factors related to Work Ability 
Pain intensity was found to be an important factor for perceived work ability, 
i.e. higher pain intensity was associated with lower perceived work ability. The 
finding was consistent with previous studies showing that increased pain in-
tensity among individuals with long-term MSP, including neck/shoulder and 
back, was independently associated with lower work ability [77,100,167] as 
well as for the general working population [168]. Moreover, studies on female 
workers experiencing MSP found that increased pain was associated with 
lower self-reported work ability [153,169]. In the present study, work ability 
was self-assessed; this discloses the participants’ perception of their own abil-
ity, which may provide insights into their physical and psychological capacity 
to work [170,171]. One of the possible explanations could be that pain intensity 
for these women depends on how they deal with pain-related beliefs such as 
fear-avoidance beliefs [172–174]; this means that catastrophizing one’s pain 
may lead to pain-related fear. Owing to the fear of experiencing more pain, 
they may avoid activities that could decrease their ability to work.   
      Job strain, i.e. high demands and low control at work, was also significantly 
associated with work ability. More specifically, high-perceived job strain was 
related to reduced work ability. Compared with previous studies, the present 
result was similar to findings on hospital nursing personnel [175]. Considering 
the sample of women on SL due to MSP, it is possible that perceived job strain 
at work may negatively affect self-ratings of work ability. 
      Beliefs about returning to the same work within 6 months was associated 
with greater perceived work ability. An earlier cross-sectional study, con-
ducted among workers in several occupations, indicated that health-related 
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control beliefs are important resources for work ability [176]. A previous study 
also found that a specific belief in being able to manage work was associated 
with perceived work ability among women on SL [177]. It may be that having 
positive beliefs about work can change specific behavior, which may provide 
a tool for dealing with pain, and as such be important in the recovery process. 
The reasoning is supported by previous studies showing that believing in one’s 
ability to manage work can promote a specific behavioral change and increase 
work motivation [178,179].  
 
Factors related to Well-being 
In the present study, stronger perceived self-efficacy was associated with 
greater perceived well-being. This finding is in line with a previous study on 
women suggesting that self-efficacy is prominently associated with well-being 
[180], and studies conducted in the general population have shown that self-
efficacy is an important coping resource for pain adjustment as well as for psy-
chological well-being among individuals with MSP [181,182]. One of the rea-
sons may be that inner beliefs play a major role in shaping self-efficacy, which 
has an influence on psychological well-being and physical functional capacity 
[183,184]. This means that self-efficacy relates to an individual’s beliefs, 
through which one may choose what challenges to undertake and how much 
effort is needed to deal with obstacles and failures [183,185]. Having an opti-
mistic self-belief is important to coping with daily obstacles and adapting to 
stressful life events in relation to the intensity of pain [181,186].  
      Self-reported depression was found to be negatively associated with well-
being; however, anxiety did not show any association with well-being. It has 
been established that depression is more prevalent in women [187]. Conse-
quently, it could be that the pain experienced by women in our study is mani-
fested in the ratings of depressive mood and is not recognized as anxiety. Ear-
lier research revealed that increased depressive mood among women may me-
diate and moderate effects of pain, which may have a negative impact on well-
being [188].  
 
Factors related to Return to Work  
The results from Study III showed that increased perceived work ability was a 
predictive factor for RTW among women on SL for neck/shoulder and/or back 
pain. This is in line with previous findings conducted on women with neck 
pain, thus indicating that increased work ability plays an important role in the 
RTW process [98,109,110]. Study I also summarized the findings from previ-
ous literature on RTW among people on SL for neck or back pain and found 
that work capacity, including perceived work ability, could be an important 
target for RTW. Moreover, lower work ability was found to predict long-term 
SL, symptoms and poor general health among female workers with MSP [120]. 
In Study II, we found that higher pain was associated with lower work ability. 
In Study III, pain intensity as confounder was significantly associated with 
RTW in the adjusted analysis. In fact, the effect of pain intensity on RTW was 
greater than the effect of work ability on RTW. It is possible that pain intensity 
is a mediator in the relationship between work ability and RTW.  
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      In contrast to work ability, well-being did not predict RTW in this popula-
tion. In fact, the factors significantly related to work ability were not the same 
as those related to well-being. The findings from Study I showed that health-
related factors such as quality of life, measured by the EuroQol, were important 
predictors of RTW. Only one study in the review showed that EuroQol mat-
tered for RTW [160]. The result from Study III suggests that the LiSat-11 did 
not adequately differentiate the subjects who RTW from those who did not 
RTW. One reason for the findings is perhaps that the LiSat-11 has broad cov-
erage, meaning that it measures satisfaction with life as a whole and in ten 
specific domains, whereas the EuroQol measures health-related quality of life.  
      In Study IV, coping through increasing behavioral activities, such as lei-
sure activities, reading and socialization, was shown to be associated with 
RTW. A previous study found that coping with daily activities outside work 
was significantly associated with RTW among individuals with long-term 
MSP [189]. Study I also found behavior, including pain behavior and fear 
avoidance beliefs, to be a prognostic factor for RTW among people with neck 
or back pain, although only one additional study was found that confirmed this 
finding [162]. However, coping strategies related to MSP may be varied. Pre-
vious studies have shown that pain patients’ coping strategies, both active and 
passive, may positively affect the prognosis for recovery from MSP 
[105,190,191], which could lead to RTW [189]. The results from Study IV 
support that active coping in the form of leisure activities, reading and social-
ization is important for RTW.  
      Beliefs about returning to the same work within 6 months was found to be 
a predictive factor for RTW (Study IV). Similar results were found in Study I, 
showing that recovery beliefs and expectations were prognostic factors for 
RTW among people with neck or back pain. These results are in line with pre-
vious research suggesting that expectancy to recover predicted RTW among 
individuals on SL for long-term MSP [14,103,189,192]. Our findings are also 
in accordance with an earlier study among women on SL showing that positive 
beliefs about their ability and will to RTW within a year had an influence on 
RTW expectancy [121]. Believing in return to work may be a target for change 
among individuals and could be useful in practice and rehabilitation intended 
to support their RTW [103,193,194].  
      In Study IV, social support outside work was shown to negatively predict 
RTW. The result is in contrast with a previous study conducted among women 
on SL for neck pain, which showed that close relationships and social support 
outside work are important for RTW [94]. Moreover, social support was shown 
to be important for managing disability and illness as well as a key indicator 
of RTW [94,195]. A qualitative study on workers on SL for a variety of reasons 
also suggested that social support, i.e. either from work or outside work, was a 
positive indicator for the RTW process, although the study recommended us-
ing quantitative measures of social support to verify the findings [195]. An-
other study, however, found that social support from partners constituted a risk 
factor for RTW among female workers on long-term SL [196]. It is possible 
that when individuals receive a great deal of support from family and friends, 
they tend to feel comfortable in not returning to work. Having such a high level 
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of social support could make individuals believe they lack the capacity to man-
age things without someone’s help [197]. Another reason may be that the as-
sistance individuals receive from others could increase their fear of experienc-
ing more pain if they engage in activities, causing them to avoid performing 
daily activities [174,198,199], which in turn might prevent their RTW.  
 
Findings related to Biopsychosocial Model 
The biopsychosocial model integrates three dimensions of the health and ill-
ness continuum: biological, psychological and social [63]. In this thesis, most 
of the studied factors belong to the psychological dimension. However, the 
results indicate that psychological and social dimensions interplay in the RTW 
process. In Study IV, social support outside work (social dimension) and be-
liefs about returning to the same work within 6 months as well as behavioral 
activities (psychological dimension) were associated with RTW, though in dif-
ferent directions. It could mean that despite believing in your ability to RTW, 
and using active coping strategies, you may not RTW because you are receiv-
ing too much support from family and friends. This could lead to inactivity and 
low self-esteem.   
 
Methodological Considerations 
All research methodological approaches have their own pros and cons. Below, 
the methodological discussion has been pursued separately for the systematic 
review (Study I) and the empirical studies (Study II-IV); it includes both 
strengths and limitations.    
 
Study I 
Quality rating for each selected study was determined based on a set of criteria 
from the Framework of Potential Biases in prognostic studies [150]. All au-
thors were involved in the rating process. Clear inclusion and exclusion criteria 
were used with respect to the study population and outcome. For work absence, 
the inclusion criterion was a minimum of 2 weeks. This limit was set to avoid 
inclusion of studies on prognostic factors related to pain due to acute trauma, 
as these factors might differ substantially from prognostic factors related to 
long-term pain. To ensure that all of the required criteria pertaining to the con-
tent of a systematic review were used, a PRISMA checklist was completed 
[200]. The synthesis of results was based on statistical significant of the fac-
tors, since analyses and effect measures varied considerably among the studies.   
 
Study II-IV 
Internal validity  

The selection of the participants was based on a checklist with inclusion and 
exclusion criteria, provided by the research group to the SIA. The information 
on the participants in Study II-IV, obtained from the SIA, was reliable because 
the agency collects information from local healthcare and hospital medical rec-
ords, issued by a physician. However, information concerning whether the 
women had taken part in any rehabilitation program or received any treatment 
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by the 1-year follow-up was not obtained or recorded. Hence, women whose 
pain may have been alleviated as the result a rehabilitation or treatment inter-
vention would have been more likely to RTW compared to women who had 
not received any intervention. In addition, there is no information on whether 
the women received any accommodations from employers during the 1-year 
follow-up that may have helped them RTW. Similarly, being in and out of 
work may have affected their prognosis. Due to lack of access to the non-re-
spondents’ data at baseline, a non-response analysis could not be performed to 
compare them with the participants; thus, there may exist undetected selection 
bias that affects the reliability of the results. An attrition analysis conducted for 
Study III-IV concerning age, work ability and well-being and based on data for 
both those who responded and those who did not participate or respond at the 
1-year follow-up indicated no significant difference in mean values at baseline 
between participants and dropouts at follow-up.   
      Because we used self-reports to measure predictors and outcomes, a com-
mon method bias could have been present. For example, because the individu-
als were on SL and receiving sickness benefits, they might have had tendency 
to rate more pain intensity and lower work ability, which may have led to over-
estimation of associations in the results.  
      Due to the small sample size, general recommendations concerning num-
ber of predictors in the analyses were followed [201,202], thus reducing the 
risk of overfitting the regression models. In effect, the results of the studies did 
not indicate lack of power.  
      In Study II and III, the regression models were adjusted for potential con-
founders. Results from Study II showed that when economic situation was ad-
justed for, the association between SOC and well-being turned non-significant. 
However, the change in parameter estimate was marginal.  
 

External validity 

The participants were not randomly selected, which can be seen as a limitation 
because it could give rise to possible sampling bias, which may affect their 
representative of the target population. The response rate of 46% at baseline in 
this study was reasonably acceptable [203], which may also have affected the 
study’s external validity.  
 
Conclusions  
The results showed that beliefs about returning to the same work within 6 
months, job strain and pain intensity were associated with work ability among 
women on SL for long-term neck/shoulder and/or back pain. In contrast, self-
efficacy and depression were associated with well-being. Work ability, beliefs 
about returning to the same work within 6 months, social support outside work 
and coping through increasing behavioral activities predicted RTW at a 1-year 
follow-up. This was partly in agreement with results found in the review of 
studies on RTW among men and women with neck or back pain.   
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Practical Implications 
In the rehabilitation, believing one will return to work may be a target for 
change among sick-listed individuals who are experiencing long-term MSP 
and could be useful in practice when supporting their RTW. The results suggest 
that work ability should be prioritized in this population. To support the women 
in RTW, social support outside work should also be considered.  
 
Further Research 
It is suggested that future studies investigate the potentially mediating or mod-
erating role of various factors in the RTW process, and the effect of targeting 
them in intervention. That would require taking larger samples from this pop-
ulation. These studies could benefit from collecting information on whether 
women have participated in/received rehabilitation/treatment during the SL pe-
riod as well as on the timeline of SL and work, i.e. going in and out of work.  
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