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Pain Control Beliefs Predict Premature Withdrawal From 
the Labor Market in Workers With Persistent Pain: 
Prospective Cohort Study With 11-Year Register Follow-up
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Abstract: While a range of work-related psychosocial factors has been associated with various pain 
disorders and early retirement, less is known about pain cognitions and their influence on premature 
exit from the labor market. Therefore, as a primary objective, this study investigates associations 
between pain control beliefs and risk of disability pension among Danish eldercare workers. In 2005, 
2257 female eldercare workers with low-back and/or neck/shoulder pain > 90 days within the pre
vious 12 months, replied to a survey and were followed for 11 years in a national register of social 
transfer payments. Using Cox regression, we estimated the risk of disability pension during follow-up 
from experiencing different levels of “pain control” and “pain influence,” controlling for pain in
tensity and other relevant confounders. In the fully adjusted model for pain control with “high” as 
reference, hazard ratios of 1.30 (95% CI 1.03–1.64) and 2.09 (95% CI 1.45–3.01) are observed for 
“moderate” and “low,” respectively, while the metric of pain influence shows hazard ratios of 1.43 
(95% CI 1.11–1.87) and 2.10 (1.53–2.89), respectively. Pain control beliefs are associated with disability 
pension among eldercare workers with persistent pain. These results highlight the importance of 
evaluating not only bodily manifestations of pain, but also individual pain-related cognitions that 
may influence the experience of pain. 
Perspective: This article addresses the complex experience of pain within an organizational 
context. We introduce the metrics of “pain control” and “pain influence” among workers with per
sistent pain, showing that the psychometric properties of these measures are prospectively asso
ciated with premature exit from the labor market.

© 2023 The Author(s). Published by Elsevier Inc. on behalf of United States Association for the Study of 
Pain, Inc This is an open access article under the CC BY license  
(http://creativecommons.org/licenses/by/4.0/). 
Keywords: Pain control, pain beliefs, chronic pain, musculoskeletal disease, work ability

M usculoskeletal pain disorders are one of the 
leading causes of disability, productivity loss, 
and social expenses, worldwide, with low- 

back pain accounting for 57.6 million years lived with 
disability in 2016.1 In the European Union and the 
United States, musculoskeletal disorders represent the 
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largest work-related illness category,2 as well as a 
burden that will likely continue to increase.3 Conse
quently, and not without considerable economic con
sequences, this puts significant strain on healthcare- 
and social security systems, compelling policy makers to 
identify innovative, evidence-based solutions to address 
the issue of musculoskeletal pain.3 Traditionally, the 
majority of research on work-related risk factors has 
focused on physical aspects of the work environment, 
namely, accumulated physical exposure as a primary risk 
factor.4-7 Specifically in the field of health- and elder
care, the physical load associated with performing pa
tient transfers has received much attention in the 
literature.8-11 Unfortunately, within this organizational 
context, most ergonomic interventions have pre
dominately failed to show any benefit when reviewed 
systematically.2,10,12-14 

Within the 2 previous decades, modern pain research 
has endeavored to explore the influence of areas related 
to psychosocial predictors of pain.15-19 Originating from 
this line of research, and with a foundation in the 
biopsychosocial model of health proposed by Engel,20 

the importance and prognostic value of various pain 
beliefs (ie, the thoughts and beliefs the individual has 
about their experience of pain) on outcomes related to 
pain and health have since been highlighted.21-24 These 
metrics have shown to reliably predict pain intensity, 
pain-related disability, and physical function across age 
groups.22,25-34 Namely, while negative beliefs35 are as
sociated with a range of disorders characterized by per
sistent pain,32,36-39 positive beliefs of self-efficacy40 are 
associated with favorable pain trajectories and health- 
related outcomes.30 Although the gradual acknowl
edgment of psychosocial influencers has mostly been 
carried by conceptual research stemming from the 
biopsychosocial framework, it is only slowly edging its 
way forward within the field of occupational medi
cine.41-43 For example, an increasing number of in
dividual- and work-related psychosocial risk factors have 
been prospectively associated with musculoskeletal pain 
and injury among health- and eldercare workers,44- 

47—outcomes which, in turn, are known to significantly 
increase the risk of both sickness absence and premature 
withdrawal from the labor market.48-52 However, while 
individual pain beliefs are an essential part of the pain 
experience53 as well as the culture surrounding the un
derstanding of pain,54 surprisingly little is known about 
the influence and predictive capability of pain beliefs 
and outcomes related to work ability.55 

Adapted from the concept of self-efficacy, the notion 
of “pain control” (ie, positive expectancies about per
sonal control over pain) has emerged as a synonym 
specific to the context of pain.56-59 For example, while 
likely influenced by both race, ethnicity, and culture,57 a 
recent randomized trial found that pain control beliefs 
predicted the degree of improvement in individuals 
with persistent low-back pain.56 Given the uncertainty 
in employment status and emotional stress character
izing workers with physically demanding jobs and 
musculoskeletal pain, it is crucial to investigate the as
sociations between pain beliefs and work ability. 

In light of the above, the present study primarily aimed 
to investigate associations between pain control beliefs 
and the prospective risk of disability pension in a sample of 
eldercare workers, hypothesizing that this single-item me
tric serves as a reliable predictor of premature exit from the 
labor market. If the relationship between pain control 
beliefs and disability pension is established, it would pro
vide a timely, significant incentive for a wide range of 
stakeholders, including health- professionals and organi
zations as well as policy makers, to implement established 
clinical recommendations aimed at addressing unhelpful 
pain beliefs within the work environment.60 This study 
highlights the potential economic- and societal benefits of 
utilizing single-item metrics related to pain beliefs, as their 
presence in organizational preventive strategies remains 
nonexistent. 

Methods 

Study Design and Population 
This study utilized a prospective study design in 

combination with 11-year register follow-up, using the 
Danish Register for Evaluation of Marginalization 
(DREAM).61 Questionnaires were sent to 12,744 elder
care workers (comprised of nurses, healthcare assistants 
and helpers, therapists, and other care helpers with no 
or short-term education) in Denmark between 2004 and 
2005, from which 9949 (78%) responded.44 In order to 
investigate the prognostic value of the predictors de
scribed below, the current analyses include only workers 
having experienced low-back and/or neck-shoulder 
pain > 90 days (ie, “persistent pain”62) within the pre
vious 12 months, leaving a total of 2257 female elder
care workers (Table 1). The reporting follows the 
STROBE guidelines for prospective cohort studies.63 

Predictors and Outcome 
Baseline values of “pain intensity,” “pain control,” 

and “pain influence” were included as predictors. Rated 
on a scale from 0 to 10, the former variable was directed 
towards both low-back and neck/shoulder pain and 
based on the questions “within the previous 3 months, 
how would you rate your average pain intensity in your 
low-back?” and “within the previous 3 months, how 
would you rate your average pain intensity in your neck 
and shoulders?” Likewise, using a 7-point Likert scale, 
“pain control” was quantified by the question “how 
would you rate your ability to control your pain, en
abling you to endure and manage?”, whereas “pain 
influence” was quantified by the question “how do you 
generally experience your ability to influence and di
minish your pain?” While “pain control” was the pri
mary predictor, we also introduce the concept of “pain 
influence,” with the secondary purpose of quantifying 
its predictive capacity as well as to identify whether or 
not it differentiates from that of “pain control.” The 
outcome was disability pension during 11-years follow- 
up, using a dichotomized (yes/no) scale and based on 
data from the DREAM register. In Denmark, one is 
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eligible for disability pension if one exhibits a significant 
and permanent loss of workability, whether due to 
disease or otherwise, which is evaluated on a case-by- 
case basis by the municipality (ie, work-, health-, edu
cation-, and social departments). 

Covariates 
Control variables include those related to the psy

chosocial work environment (ie, emotional demands, 
influence, clarity of roles, and quality of leadership; 

scale 0–100, 100 being the best) from the Copenhagen 
Psychosocial Questionnaire,64 ratings of physical work 
demands (0–7, 7 being the most demanding), levels of 
leisure-time physical activity (low, moderate, high), pain 
intensity (0–9), age, body mass index, smoking, and 
education.44,65,66 

Ethics 
In agreement with the Danish Data Protection 

Agency, the National Research Centre for the Working 

Table 1. Characteristics of the Study Sample        
MEAN SD N %  

Baseline     
n   2257  

Age (y)  47.1  9.2   
Smoking (yes)   879  39.4% 

Body Mass Index  25.3  4.5    
< 18.5   44  2.0% 
18.5-24.9   1.149  53.2% 
25-29.9   677  31.3% 
≥30   291  13.5% 

Pain intensity, low-back (0-10)  4.1  2.2   
0-2   477  21.6 
3-4   729  33.0 
5-6   690  31.3 
7-10   312  14.1 

Pain intensity, neck/shoulders (0-10)  4.7  2.3   
0-2   373  16.7 
3-4   564  25.3 
5-6   748  33.5 
7-10   546  24.5 

Level of pain control     
Low   150  6.8 
Moderate   744  33.6 
High   1.317  59.6 

Level of pain influence     
Low   358  16.2 
Moderate   987  44.7 
High   863  39.1 

Physical demands at work (0-7)  4.2  1.3   
Psychosocial work environment (0-100)     

Emotional demands  49.6  18.9   
Influence  41.5  20.9   
Clarity of roles  43.7  16.1   
Quality of leadership  53.4  22.6   

Level of leisure-time physical activity     
Low   1090  49.0 
Moderate   1.042  46.8 
High   93  4.2 

Follow-up     
Incidence of disability pension*   426 19% 
Pain control     

Low    31% 
Moderate    21% 
High    16% 

Pain influence     
Low    27% 
Moderate    20% 
High    14% 

NOTE. Values are presented as percentages and mean  ±  SD. 
*Denotes the incidence of disability pension based on sample groupings according to level of pain control and pain influence, respectively.    
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Environment is authorized to register all questionnaire 
studies in-house. According to Danish law, ques
tionnaire- and register-based studies need neither in
formed consent nor approval from ethical and scientific 
committees.67 All data were de-identified by Statistics 
Denmark and analyzed through remote access by the 
researchers. 

Statistics 
Using the Cox proportional hazards model, we esti

mated hazard ratios (HR) and 95% confidence intervals 
(95% CI) for receiving disability pension during follow- 
up. The predictive variables were “pain control” (cate
gorical, low and moderate, reference: high) and “pain 
influence” (categorical, low and moderate, reference: 
high), respectively. The 2 predictive variables were not 
mutually adjusted for each other as they were moder
ately correlated (Pearson's r = .58). Importantly, both 
variables were adjusted for pain intensity. To put results 
into perspective, HR for pain intensity are also provided 
(continuous, HR’s for one point increase). The follow-up 
was 11 years or until censoring, which comprises death, 
voluntary early retirement pension, state pension, or 
emigration. Potential registered disability benefit pay
ment within the follow-up period was noncensored and 
referred to as event times. Estimation method was 
maximum likelihood, and the Proportional Hazards 
Regression (PHREG) procedure of SAS 9.4 (SAS Institute, 
Cary, NC, USA) was used. Model 1 was adjusted for age, 
education, and pain intensity (the latter only for the 
predictors “pain control” and “pain influence”). Model 
2 was adjusted for age, education, BMI, smoking, lei
sure-time physical activity, physical work demands, 
psychosocial work factors, and pain intensity (the latter 
only for the predictors “pain control” and “pain influ
ence”). An alpha level of < .05 was considered statisti
cally significant. 

The Danish Retirement System 
The Danish retirement system is based on a pay-as- 

you-go model and has 2 main components: the state- 
and occupational pensions. In short, the state pension is 
a tax-funded, fixed-rate benefit that is available to all 
Danish citizens who meet a range of eligibility criteria, 
namely reaching the age of 67, having lived in Denmark 
for a minimum of 40 years while between the ages of 15 
and 65, and having been a member of the labor market 
for a certain period of time. If a person has lived in 
Denmark for  < 40 years, they can still receive state 
pension albeit at a proportionately reduced rate (ie, 
“fractional retirement pension”). The occupational 
pension, while not mandatory by law, is provided by the 
employer with the amount depending on the worker's 
salary and pension plan, and has a participation rate of 
more than 90% of all Danish workers.68,69 

In cases where the individual is unable to work until 
retirement age due to long-term illness or disability, 
one may qualify for early disability pension. In addition 
to being above the age of 40, the individual may be 
eligible if the physical- or mental condition is not 

expected to improve, with a concurrent significant re
duction in earning capacity; that is, “with a permanent 
and significantly reduced work ability” – Danish Agency 
for Labour Market and Recruitment (STAR). Prior to 
application, it is required that all relevant activation, 
rehabilitation, treatment, and other measures have 
been explored. Of note, in order to qualify, the in
dividual has, unsuccessfully, attempted reemployment 
on numerous occasions, for example, by working part- 
time or flexible jobs. The application for disability 
pension is then evaluated by the municipality, taking 
into account the individual's medical history, docu
mented work capacity, and their ability to participate in 
vocational training. In many cases, this process can take 
up to 3 years, during which the individual undergoes a 
range of work- and resource evaluations. It is worth 
noting that the eligibility criteria for receiving disability 
pension in Denmark are strict, with the process often 
being lengthy and complex, and far from all individuals 
with disability will quality. In addition, eligibility is 
subject to review and periodically reevaluated, and may 
therefore be adjusted or withdrawn if the functional 
capacity of the individual improves. Therefore, the 
outcome measure of disability pension is widely used in 
the Nordic countries where disability- and pension sys
tems are well established, as it provides a robust mea
surement of work ability. 

Results 
Table 1 shows information of the study sample of 

2257 eldercare workers. Among these, 27 deaths and 
426 cases of disability pension were registered during 
the 11-year follow-up period, with the highest pre
valence of disability pension found in the groups ex
periencing low levels of pain control (31%) and 
influence (27%). Of note, high pain levels (≥5) were 
reported for both neck/shoulder (58%) and low-back 
(44%) in this population. 

Table 2 shows associations between pain control, pain 
influence, pain intensity, and the prospective risk of 
disability pension; illustrating minimally- and fully ad
justed HR's (ie, model 1 and model 2, respectively). 
Using “high” as reference, both metrics of pain cogni
tion illustrate dose-response relationships with the 
outcome of disability pension. 

In the minimally adjusted model for pain control, 
“moderate” and “low” control exhibit HR's of 1.18 
(95% CI .96–1.46) and 2.03 (95% CI 1.46–2.82), respec
tively, while a similar risk pattern is observed for the 
metric of pain influence (ie, “moderate”; HR 1.24 [95% 
CI .98–1.56], “low”; HR 1.75 [95% CI 1.33–2.32]). 

Similarly, in the fully adjusted model for pain control, 
HR's of 1.30 (95% CI 1.03–1.64) and 2.09 (95% CI 
1.45–3.01) are observed for “moderate” and low, re
spectively, while the metric of pain influence show HR's 
of 1.43 (95% CI 1.11–1.87) and 2.10 (1.53–2.89). 

Lastly, for every 1-point increase in pain intensity, a 
significant increase in risk is observed in both models (ie, 
model 1; HR 1.16 (95% CI 1.10–1.21) for low-back pain 
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and HR 1.11 (95% CI 1.06–1.16) for neck/shoulder pain, 
model 2; HR 1.18 (95% CI 1.12–1.24) for low-back pain 
and HR 1.12 (95% CI 1.06–1.18 for neck/shoulder pain). 

In subsequent analyses of correlation, we found the 
predictors “pain control” and “pain influence” to be 
moderately correlated (Pearson's r = .58, Spearman 
Correlation Coefficient = .53), while pain intensity was 
only weakly correlated with these (Pearson's r ranging 
from −.18 to −.23, and correlation coefficients from −.15 
to −.18 in analyses of multicollinearity). Of importance, 
only variables related to the psychosocial work en
vironment showed correlation coefficients above .25 
(eg, between emotional demands and clarity of roles), 
while no coefficients related to pain control- influence-, 
or intensity were higher than .20. 

Last, correlation coefficients between perceived phy
sical workload and the 2 main predictors were also low 
(−.13 and −.18 for pain control and pain influence, re
spectively). 

Discussion 
The present study reports robust associations between 

ratings of “pain control” and “pain influence,” and the 
outcome of disability pension among eldercare workers, 
assessed utilizing single-item metrics. Likewise, as shown 
in numerous studies, increasing levels of pain intensity 
were also associated with disability pension. However, 
pain intensity was only weakly correlated to pain control- 
and influence, illustrating the distinctiveness of these 
metrics. These results emphasize the importance of ad
dressing psychosocial factors related to the individual's 
perception of pain, highlighting the importance of uti
lizing a biopsychosocial approach in the prevention and 
management of musculoskeletal pain disorders. 

A range of factors may potentially explain why ne
gative pain beliefs push workers out of the labor market 
and into the disability pension system. For example, it 
has been hypothesized that pain chronicity and dis
ability within working populations are strongly 

influenced by negative health beliefs and expectations 
through nocebo mechanisms.41 The nocebo effect (ie, 
higher pain intensity due to negative expectations)70 is 
dependent on increased activity in nociceptive-proces
sing areas, reduced dopaminergic- and opioidergic 
neurotransmission in pain-regulatory networks, and 
plays an essential role in developing anxiety and 
stress.71 This hypothesis is highly intriguing, as it would 
help clarify the association between pain beliefs and 
pain intensity,22,30,72-75 as well as the negative emo
tional impact caused by the (perceived) inability to en
gage in work-related activities.76 In congruence with 
the present findings, Denison et al found – in 2 primary 
healthcare samples of patients with subacute, persis
tent, or recurring pain disorders – that pain-related 
beliefs serve as better determinants of disability than 
pain intensity.27 Likewise, positive pain beliefs have 
been reported to mediate the prognostic effect of 
baseline pain intensity and disability, exemplified by the 
notion that individuals with low baseline pain intensity 
and concomitant low self-efficacy experience similar 
outcomes to individuals with high baseline pain in
tensity and high self-efficacy.77 Additionally, in ex
amining pain sensitivity and brain responses during an 
attention/distraction protocol in a sample of patients 
with fibromyalgia, Ellingson et al found that individuals 
displaying higher levels of catastrophizing were also less 
able to distract themselves from pain (ie, to modulate 
the pain experience), hypothesizing that negative pain 
beliefs represent a potent mechanism of persistent pain 
exacerbation.73 Summarily, while it is evident that var
ious pain beliefs predict, mediate and modulate both 
pain-related disability and the experience of pain itself, 
very little is known about these metrics and their 
prognostic value within organizational settings. 

Alas, the closest equivalents are arguably the psy
chosocial risk factors traditionally attributed to the local 
work environment, – known to influence a range of 
physical- and mental health outcomes among the 
working population. For example, a recent meta-review 
reports pooled estimates of associations between 

Table 2. Levels of Pain Control, Pain Influence, Pain Intensity, and Associated Risk of Disability 
Pension          

MODEL 1 MODEL 2 

PAIN  HR 95% CI HR 95% CI  

Control High  1   1  
Moderate  1.18 (.96-1.46)  1.30 (1.03-1.64) 
Low  2.03 (1.46-2.82)  2.09 (1.45-3.01) 

Influence High  1   1  
Moderate  1.24 (.98-1.56)  1.43 (1.11-1.87) 
Low  1.75 (1.33-2.32)  2.10 (1.53-2.89) 

Intensity Low-back  1.16 (1.10-1.21)  1.18 (1.12-1.24) 
Neck/shoulder  1.11 (1.06-1.16)  1.12 (1.06-1.18) 

NOTE. Model 1: Adjusted for age and education. 
Model 2: Adjusted for age, education, BMI, smoking, leisure-time physical activity, physical work demands, and psychosocial work factors. 
For the predictors “pain control” and “pain influence,” both models were controlled for pain intensity. 
Analyses of pain control and pain influence were performed using categorical variables (low, moderate, and high [reference]), while the analysis for pain intensity 
was performed using continuous variables (HR's for one point increase). 
Values are presented as hazard ratios (HR) with 95% confidence intervals (CI).  
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psychosocial work exposures (ie, job strain, decision la
titude, psychological demands, and social support) and 
musculoskeletal disorders,78 to which previous studies 
have established convincing associations for the out
come of long-term sickness absence.79-82 However, 
while perceived stress likely mediates the link between 
organizational psychosocial risk factors and several ad
verse health outcomes,83-85 research on how individual 
pain beliefs influence these associations is surprisingly 
scarce. Among nurses, high levels of self-efficacy have 
been shown to modulate the relationship between 
perceived stress and components of physical- and 
mental health,86 while increasing levels of “negative 
coping” (eg, denial, avoidance, withdrawal, etc.) likely 
negate this effect.87 Therefore, investigating the influ
ence of pain beliefs – with and without the presence of 
pain – in this population of the work force, is highly 
warranted. 

Perspectives 
While we have recently confirmed the association 

between musculoskeletal pain and risk of disability 
pension among this population of eldercare workers,88 

and the use of single-item metrics in identifying work- 
related stress in healthcare workers,89 it is evident that 
the recognition of pain beliefs as predictors of nu
merous outcomes related to health and productivity – 
including sickness absence and disability pension – is 
sorely missing in the organizational literature. As
suming that self-efficacy is, at least partially, task- and 
context-specific,90,91 it logically follows that the success 
of any workplace intervention is dependent on whether 
or not it addresses issues directly related to the local 
work environment, and the individuals within it.91 

While complete transferability to an organizational 
context is questionable, it has – among the general 
population – been found that the main barriers to im
prove (pain-related) self-efficacy primarily relate to 
health literacy, access to appropriate healthcare, and 
social support.92 Therefore, it is likely that workplaces, 
aiming to decrease rates of sickness absence and dis
ability pension, will benefit from a renewed focus on 
employee education on topics related to pain re
conceptualization and health.93 

Strengths and Limitations 
The primary strength is the utilization of high-quality 

national registers on disability pension, allowing for 11- 
years follow-up. Limitations of the present study include 
those inherently related to questionnaire surveys; that 
is, common-method-, non-response-, and recall bias.94,95 

Further, while representing the job group of female 
eldercare workers and thus reducing the risk of socio
economic confounding, it is unknown whether the 
presented associations are applicable to the general 
working population, or males in similar occupations. 
However, as the included predictors relate more to 
human biases and cognition than to any specific job 
category or function, it is likely that the results reflect 
an important issue across occupations. Additionally, 

because a number of unpredictable circumstances (eg, 
substantial societal-, economical-, or cultural changes) 
are possible to have influenced either the predictors (ie, 
how the sample population think about their pain) or 
the outcome (ie, retirement processes in Denmark) 
during a period of time spanning more than a decade, 
the present results should be interpreted with potential 
historic- and contextual confounders in mind. To this 
end, the financial crisis of 2008 and changes to the 
disability pension- and retirement systems, are likely 
candidates. For example, while voluntary early retire
ment is considered a “pull” factor, that is, enabling 
workers to retire early, it has previously been suggested 
that senior workers experiencing deteriorating health, 
may choose to remain employed until eligible for early 
retirement, instead of applying for disability pension.96 

In Denmark, in order to qualify for early retirement 
pension, the employee has to pay a monthly fee for a 
duration of at least 30 years, while being full-time em
ployed. However, while we do not present data on how 
many became unemployed or changed occupation 
during the follow-up period, any changes to the re
tirement system at any time during the follow-up 
period would likely have influenced the sample popu
lation to a similar degree. Therefore, while the absolute 
number of disability cases may have been lower or 
higher depending on the direction of change within the 
retirement system, the relative risks (and hence the 
presented associations) likely remain unchanged. Like
wise, because engaging in a physically demanding job is 
considered a predictor for exiting the labor market 
through voluntary early retirement97 and any job-rota
tion occurring within our sample is highly likely to have 
been towards less physically demanding tasks, the pre
sented associations on disability pension are likely con
servative. 

Conclusions 
Pain control beliefs are associated with disability 

pension among eldercare workers with persistent pain. 
These results highlight the importance of evaluating 
not only bodily manifestations of pain and injury, but 
also individual pain beliefs that may influence the ex
perience and perception of pain, and thereby long-term 
outcomes related to work ability. Within the organiza
tional context with the aim of ensuring a long and 
healthy work life, increased awareness of workers' level 
of health literacy and approach to the experience of 
pain, is warranted. 

Author contributions 
JOV, TCL, and LLA concocted the idea for the present 

analyses, and all coauthors approved the final plan be
fore running the analyses. LLA performed the statistical 
analyses. JOV drafted the manuscript, and all coauthors 
provided critical comments and suggestions for im
proving the manuscript. All authors have read and ap
proved the final version. 

Vinstrup et al The Journal of Pain 1825 



Data Availability 

Researchers interested in using the data for scientific 
purposes are welcome to contact Prof. Lars L. Andersen, 
lla@nfa.dk. 

Acknowledgments 
The authors thank the coworkers from the Danish 

Health Care Worker Cohort (DHCWC) 2004 study group 
for their contribution to the data collection.  

References 

1. Vos T, Abajobir AA, Abate KH, et al. Global, regional, 
and national incidence, prevalence, and years lived with 
disability for 328 diseases and injuries for 195 countries, 
1990–2016: A systematic analysis for the Global Burden of 
Disease Study 2016. Lancet 390:1211-1259, 2017 

2. European Agency for Safety and Health at Work, IKEI: 
Work-related musculoskeletal disorders: Facts and figures: 
Synthesis report (of 10 national reports). [Internet]. LU, 
Publications Office, 2020 [cited 2023 Apr 7]. Available 
at: https://data.europa.eu/doi/10.2802/443890. 

3. Blyth FM, Briggs AM, Schneider CH, Hoy DG, March LM: 
The global burden of musculoskeletal pain – Where to from 
here? Am J Public Health 109:35-40, 2019 

4. Burdorf A, Sorock G: Positive and negative evidence of 
risk factors for back disorders. Scand J Work Environ Health 
23:243-256, 1997 

5. Coenen P, Gouttebarge V, vander Burght ASAM, van 
Dieën JH, Frings-Dresen MHW, van der Beek AJ, Burdorf A: 
The effect of lifting during work on low back pain: A health 
impact assessment based on a meta-analysis. Occup Environ 
Med 71:871-877, 2014 

6. Coenen P, Kingma I, Boot CRL, Bongers PM, van Dieën 
JH: Cumulative mechanical low-back load at work is a de
terminant of low-back pain. Occup Environ Med 
71:332-337, 2014 

7. Møller A, Mänty M, Andersen LL, Siersma V, Lund R, 
Mortensen OS: Cumulative physical workload and mobility 
limitations in middle-aged men and women: A population- 
based study with retrospective assessment of workload. Int 
Arch Occup Environ Health 92:651-660, 2019 

8. Andersen LL, Burdorf A, Fallentin N, Persson R, Jakobsen 
MD, Mortensen OS, Clausen T, Holtermann A: Patient 
transfers and assistive devices: Prospective cohort study on 
the risk for occupational back injury among healthcare 
workers. Scand J Work Environ Health 40:74-81, 2014 

9. Holtermann A, Clausen T, Jørgensen MB, Burdorf A, 
Andersen LL: Patient handling and risk for developing 
persistent low-back pain among female healthcare 
workers. Scand J Work Environ Health 39:164-169, 2013 

10. Richardson A, McNoe B, Derrett S, Harcombe H: 
Interventions to prevent and reduce the impact of muscu
loskeletal injuries among nurses: A systematic review. Int J 
Nurs Stud 82:58-67, 2018 

11. Vinstrup J, Jakobsen MD, Madeleine P, Andersen LL: 
Physical exposure during patient transfer and risk of back 
injury & low-back pain: Prospective cohort study. BMC 
Musculoskelet Disord 21:715, 2020 

12. Freiberg A, Euler U, Girbig M, Nienhaus A, Freitag S, 
Seidler A: Does the use of small aids during patient hand
ling activities lead to a decreased occurrence of muscu
loskeletal complaints and diseases? A systematic review. Int 
Arch Occup Environ Health 89:547-559, 2016 

13. Thomas DR, Thomas YLN: Interventions to reduce injuries 
when transferring patients: A critical appraisal of reviews and 
a realist synthesis. Int J Nurs Stud 51:1381-1394, 2014 

14. Verbeek JH, Martimo KP, Karppinen J, Kuijer PPF, 
Viikari‐Juntura E, Takala EP: Manual material handling ad
vice and assistive devices for preventing and treating 
back pain in workers. Cochrane Database Syst Rev 
15(6):CD005958, 2011. https://doi.org/10.1002/14651858. 
CD005958.pub3/abstract, PMID: 21678349 

15. Carriere JS, Martel MO, Meints SM, Cornelius MC, 
Edwards RR: What do you expect? Catastrophizing med
iates associations between expectancies and pain‐facilita
tory processes. Eur J Pain 23:800-811, 2019 

16. Cohen SP, Vase L, Hooten WM: Chronic pain: An update 
on burden, best practices, and new advances. Lancet 
397:2082-2097, 2021 

17. Linton SJ: A review of psychological risk factors in back 
and neck pain. Spine (Phila Pa 1976) 25:1148-1156, 2000 

18. Malpus Z: Pain as a biopsychosocial experience. In: Abd- 
Elsayed A, editor. Pain: A Review Guide Cham, Springer 
International Publishing; 2020. pp 345-82019 . https://doi. 
org/10.1007/978-3-319-99124-5_75 

19. Moseley GL: Reconceptualising pain according to 
modern pain science. Phys Ther Rev 12:169-178, 2007 

20. Engel GL: The need for a new medical model: A chal
lenge for biomedicine. Science 196:129-136, 1977 

21. La Touche R, Grande-Alonso M, Arnes-Prieto P, Paris- 
Alemany A: How does self-efficacy influence pain percep
tion, postural stability and range of motion in individuals 
with chronic low back pain? Pain Phys 22:E1-E13, 2019 

22. Martinez-Calderon J, Jensen MP, Morales-Asencio 
JM, Luque-Suarez A: Pain catastrophizing and function 
in individuals with chronic musculoskeletal pain: A sys
tematic review and meta-analysis. Clin J Pain 
35:279-293, 2019 

23. Meints SM, Mawla I, Napadow V, Kong J, Gerber J, 
Chan S-T, Wasan AD, Kaptchuk TJ, McDonnell C, Carriere J, 
Rosen B, Gollub RL, Edwards RR: The relationship between 
catastrophizing and altered pain sensitivity in patients with 
chronic low-back pain. Pain 160:833-843, 2019 

24. Morais CA, Newman AK, Van Dyke BP, Thorn B: The 
effect of literacy-adapted psychosocial treatments on bio
medical and biopsychosocial pain conceptualization. J Pain 
22:1396-1407, 2021 

25. Alyousef B, Cicuttini FM, Davis SR, Bell R, Botlero R, 
Urquhart DM: Negative beliefs about back pain are asso
ciated with persistent, high levels of low back disability in 
community-based women. Menopause 25:977-984, 2018 

26. Costal L da CM, Maherl CG, McAuleyl JH, Hancockl MJ, 
Smeetsl RJEM: Self-efficacy is more important than fear of 
movement in mediating the relationship between pain and 
disability in chronic low back pain. Eur J Pain 15:213-219, 
2011 

1826 The Journal of Pain Pain Control Beliefs in Workers with Persistent Pain 



27. Denison E, Åsenlöf P, Lindberg P: Self-efficacy, fear 
avoidance, and pain intensity as predictors of disability in 
subacute and chronic musculoskeletal pain patients in pri
mary health care. Pain 111:245-252, 2004 

28. Feinstein AB, Sturgeon JA, Darnall BD, Dunn AL, Rico T, 
Kao MC, Bhandari RP: The effect of pain catastrophizing on 
outcomes: A developmental perspective across children, 
adolescents, and young adults with chronic pain. J Pain 
18:144-154, 2017 

29. Lee H, Hübscher M, Moseley GL, Kamper SJ, Traeger AC, 
Mansell G, McAuley JH: How does pain lead to disability? A 
systematic review and meta-analysis of mediation studies in 
people with back and neck pain. Pain 156:988-997, 2015 

30. Martinez-Calderon J, Zamora-Campos C, Navarro- 
Ledesma S, Luque-Suarez A: The role of self-efficacy on the 
prognosis of chronic musculoskeletal pain: A systematic 
review. J Pain 19:10-34, 2018 

31. Quartana PJ, Campbell CM, Edwards RR: Pain cata
strophizing: A critical review. Expert Rev Neurother 
9:745-758, 2009 

32. Sullivan MJ, Thorn B, Haythornthwaite JA, Keefe F, 
Martin M, Bradley LA, Lefebvre JC: Theoretical perspectives 
on the relation between catastrophizing and pain. Clin J 
Pain 17:52-64, 2001 

33. Tran ST, Jastrowski Mano KE, Hainsworth KR, Medrano 
GR, Anderson Khan K, Weisman SJ, Davies WH: Distinct 
influences of anxiety and pain catastrophizing on func
tional outcomes in children and adolescents with chronic 
pain. J Pediatr Psychol 40:744-755, 2015 

34. Walsh DA, Radcliffe JC: Pain beliefs and perceived 
physical disability of patients with chronic low back pain. 
Pain 97:23-31, 2002 

35. Petrini L, Arendt-Nielsen L: Understanding pain cata
strophizing: Putting pieces together. Front Psychol 
11:603420, 2020 

36. Buenaver LF, Edwards RR, Smith MT, Gramling SE, 
Haythornthwaite JA: Catastrophizing and pain-coping in 
young adults: Associations with depressive symptoms and 
headache pain. J Pain 9:311-319, 2008 

37. Campbell P, Foster NE, Thomas E, Dunn KM: Prognostic 
indicators of low back pain in primary care: Five-year pro
spective study. J Pain 14:873-883, 2013 

38. Edwards RR, Bingham CO, Bathon J, Haythornthwaite 
JA: Catastrophizing and pain in arthritis, fibromyalgia, and 
other rheumatic diseases. Arthritis Rheum 55:325-332, 2006 

39. George SZ, Calley D, Valencia C, Beneciuk JM: Clinical 
investigation of pain-related fear and pain catastrophizing 
for patients with low back pain. Clin J Pain 27:108-115, 
2011 

40. Anderson KO, Dowds BN, Pelletz RE, Edwards TW, 
Peeters-Asdourian C: Development and initial validation of 
a scale to measure self-efficacy beliefs in patients with 
chronic pain. Pain 63:77-83, 1995 

41. Coggon D: Occupational medicine at a turning point. 
Occup Environ Med 62:281-283, 2005 

42. Schreibauer EC, Hippler M, Burgess S, Rieger MA, Rind 
E: Work-related psychosocial stress in small and medium- 

sized enterprises: An integrative review. Int J Environ Res 
Public Health 17:E7446, 2020 

43. Spurgeon A, Gompertz D, Harrington JM: Non-specific 
symptoms in response to hazard exposure in the work
place. J Psychosom Res 43:43-49, 1997 

44. Andersen LL, Villadsen E, Clausen T: Influence of physical 
and psychosocial working conditions for the risk of disability 
pension among healthy female eldercare workers: Prospective 
cohort. Scand J Public Health 48:460-467, 2020 

45. Andersen, Vinstrup, Villadsen, Jay, Jakobsen: Physical 
and psychosocial work environmental risk factors for back 
injury among healthcare workers: Prospective cohort study. 
Int J Environ Res Public Health 16:4528, 2019 

46. Vinstrup J, Jakobsen MD, Andersen LL: Perceived stress 
and low-back pain among healthcare workers: A multi- 
center prospective cohort study. Front Public Health 8:297, 
2020 

47. Vinstrup J, Jakobsen MD, Andersen LL: Poor sleep is a 
risk factor for low-back pain among healthcare workers: 
Prospective cohort study. Int J Environ Res Public Health 
17:996, 2020 

48. Andersen LL, Mortensen OS, Hansen JV, Burr H: A 
prospective cohort study on severe pain as a risk factor for 
long-term sickness absence in blue- and white-collar 
workers. Occup Environ Med 68:590-592, 2011 

49. Haukka E, Kaila‐Kangas L, Ojajärvi A, Saastamoinen P, 
Holtermann A, Jørgensen MB, Karppinen J, Heliövaara M, 
Leino‐Arjas P: Multisite musculoskeletal pain predicts 
medically certified disability retirement among Finns. Eur J 
Pain 19:1119-1128, 2015 

50. Haukka E, Ojajärvi A, Kaila-Kangas L, Leino-Arjas P: 
Protective determinants of sickness absence among em
ployees with multisite pain—A 7-year follow-up. Pain 
158:220-229, 2017 

51. Saastamoinen P, Leino-Arjas P, Rahkonen O, Lahelma E: 
Separate and combined associations of pain and emotional 
exhaustion with sickness absence. Pain 157:186-193, 2016 

52. Shiri R, Heliövaara M, Ahola K, Kaila-Kangas L, Haukka 
E, Kausto J, Saastamoinen P, Leino-Arjas P, Lallukka T: A 
screening tool for the risk of disability retirement due to 
musculoskeletal disorders. Scand J Work Environ Health 
44:37-46, 2018 

53. Jensen MP, Karoly P: Control beliefs, coping efforts, 
and adjustment to chronic pain. J Consult Clin Psychol 
59:431-438, 1991 

54. Boring BL, Ng BW, Nanavaty N, Mathur VA: Over-rating 
pain is overrated: A fundamental self-other bias in pain 
reporting behavior. J Pain 23:1779-1789, 2022 

55. Trinderup JS, Fisker A, Juhl CB, Petersen T: Fear avoid
ance beliefs as a predictor for long-term sick leave, dis
ability and pain in patients with chronic low back pain. 
BMC Musculoskelet Disord 19:431, 2018 

56. Chen JA, Anderson ML, Cherkin DC, Balderson BH, 
Cook AJ, Sherman KJ, Turner JA: Moderators and non
specific predictors of treatment benefits in a randomized 
trial of mindfulness-based stress reduction vs cognitive- 
behavioral therapy vs usual care for chronic low back pain. 
J Pain 24:282-303, 2023 

Vinstrup et al The Journal of Pain 1827 



57. Orhan C, Van Looveren E, Cagnie B, Mukhtar NB, Lenoir 
D, Meeus M: Are pain beliefs, cognitions, and behaviors 
influenced by race, ethnicity, and culture in patients with 
chronic musculoskeletal pain: A systematic review. Pain 
Physician 21:541-558, 2018 

58. Spinhoven P, Kuile M, Kole-Snijders AMJ, Mansfeld MH, 
Ouden D-J, Vlaeyen JWS: Catastrophizing and internal pain 
control as mediators of outcome in the multidisciplinary 
treatment of chronic low back pain. Eur J Pain 8:211-219, 
2004 

59. Weisenberg M: Pain and pain control. Psychol Bull 
84:1008-1044, 1977 

60. Lin I, Wiles L, Waller R, Goucke R, Nagree Y, Gibberd M, 
Straker L, Maher CG, O’Sullivan PPB: What does best prac
tice care for musculoskeletal pain look like? Eleven con
sistent recommendations from high-quality clinical practice 
guidelines: Systematic review. Br J Sports Med 54:79-86, 
2020 

61. Hjollund NH, Larsen FB, Andersen JH: Register-based 
follow-up of social benefits and other transfer payments: 
Accuracy and degree of completeness in a Danish inter
departmental administrative database compared with a 
population-based survey. Scand J Public Health 35:497-502, 
2007 

62. Herman PM, Qureshi N, Arick SD, Edelen MO, Hays RD, 
Rodriguez A, Weir RL, Coulter ID: Definitions of chronic low 
back pain from a scoping review, and analyses of narratives 
and self-reported health of adults with low back pain. 
J Pain 24:403-412, 2023 

63. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche 
PC, Vandenbroucke JP: The Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) state
ment: Guidelines for reporting observational studies. 
J Clin Epidemiol 61:344-349, 2008 

64. Pejtersen JH, Kristensen TS, Borg V, Bjorner JB: The 
second version of the Copenhagen Psychosocial 
Questionnaire. Scand J Public Health 38:8-24, 2010 

65. Labriola M, Lund T, Burr H: Prospective study of phy
sical and psychosocial risk factors for sickness absence. 
Occup Med 56:469-474, 2006 

66. Pensola T, Haukka E, Kaila-Kangas L, Neupane S, Leino- 
Arjas P: Good work ability despite multisite musculoskeletal 
pain? A study among occupationally active Finns. Scand J 
Public Health 44:300-310, 2016 

67. Committee System on Biomedical Research Ethics: 
Guidelines about Notification etc. of a Biomedical Research 
Project to the Committee System on Biomedical Research 
Ethics, 2011. Available at: https://www.nvk.dk/∼/media/ 
NVK/Dokumenter/Vejledning_Engelsk.pdf. 

68. Chen, Damiaan and Beetsma, Roel M. W. J., 
Mandatory Participation in Occupational Pension Schemes 
in the Netherlands and Other Countries. An Update 
(October 3, 2015). Netspar Discussion Paper No. 10/2015- 
032, Available at SSRN: https://ssrn.com/abstract=2670476 
or http://dx.doi.org/10.2139/ssrn.2670476. 

69. OECD: OECD Economic Surveys: Denmark 2016 [Internet]. 
OECD, 2016 [cited 2023 Apr 3]. Available at: https://www.oecd- 
ilibrary.org/economics/oecd-economic-surveys-denmark-2016_ 
eco_surveys-dnk-2016-en. 

70. Blasini M, Corsi N, Klinger R, Colloca L: Nocebo and 
pain: An overview of the psychoneurobiological mechan
isms. Pain Rep 2:e585, 2017 

71. Kleine-Borgmann J, Bingel U: Nocebo effects: 
Neurobiological mechanisms and strategies for prevention 
and optimizing treatment. Int Rev Neurobiol:271–832018 
[cited 2023 Apr 6]. Available at: https://linkinghub.elsevier. 
com/retrieve/pii/S0074774218300187. 

72. Caneiro JP, Bunzli S, O’Sullivan P: Beliefs about the 
body and pain: The critical role in musculoskeletal pain 
management. Braz J Phys Ther 25:17-29, 2021 

73. Ellingson LD, Stegner AJ, Schwabacher IJ, Lindheimer 
JB, Cook DB: Catastrophizing interferes with cognitive 
modulation of pain in women with fibromyalgia. Pain Med 
19:2408-2422, 2018 

74. Larsen DB, Laursen M, Edwards RR, Simonsen O, 
Arendt-Nielsen L, Petersen KK: The combination of pre
operative pain, conditioned pain modulation, and pain 
catastrophizing predicts postoperative pain 12 months 
after total knee arthroplasty. Pain Med 22:1583-1590, 2021 

75. Wertli MM, Rasmussen-Barr E, Weiser S, Bachmann LM, 
Brunner F: The role of fear avoidance beliefs as a prog
nostic factor for outcome in patients with nonspecific low 
back pain: A systematic review. Spine J 142014.  816-836.e4 

76. Bunzli S, Watkins R, Smith A, Schütze R, O’Sullivan P: 
Lives on hold: A qualitative synthesis exploring the ex
perience of chronic low-back pain. Clin J Pain 29:907-916, 
2013 

77. Chester R, Khondoker M, Shepstone L, Lewis JS, 
Jerosch-Herold C: Self-efficacy and risk of persistent 
shoulder pain: Results of a Classification and Regression 
Tree (CART) analysis. Br J Sports Med 53:825-834, 2019 

78. Niedhammer I, Bertrais S, Witt K: Psychosocial work 
exposures and health outcomes: A meta-review of 72 lit
erature reviews with meta-analysis. Scand J Work Environ 
Health, 2021 [cited 2021 Sep 27]. Available at: http://www. 
sjweh.fi/show_abstract.php?abstract_id=3968. 

79. Clausen T, Burr H, Borg V: Do psychosocial job demands 
and job resources predict long-term sickness absence? An 
analysis of register-based outcomes using pooled data on 
39,408 individuals in four occupational groups. Int Arch 
Occup Environ Health 87:909-917, 2014 

80. Clausen T, Burr H, Borg V: Does affective organizational 
commitment and experience of meaning at work predict 
long-term sickness absence? An analysis of register-based 
outcomes using pooled data on 61,302 observations in four 
occupational groups. J Occup Environ Med 56:129-135, 
2014 

81. Sørensen JK, Framke E, Clausen T, Garde AH, Johnsen 
NF, Kristiansen J, Madsen IEH, Nordentoft M, Rugulies R: 
Leadership quality and risk of long-term sickness absence 
among 53,157 employees of the Danish Workforce. J Occup 
Environ Med 62:557-565, 2020 

82. Thorsen SV, Flyvholm M-A, Pedersen J, Bültmann U, 
Andersen LL, Bjorner JB: Associations between physical and 
psychosocial work environment factors and sickness ab
sence incidence depend on the lengths of the sickness ab
sence episodes: A prospective study of 27 678 Danish 
employees. Occup Environ Med 78:46-53, 2021 

1828 The Journal of Pain Pain Control Beliefs in Workers with Persistent Pain 



83. Arnetz J, Sudan S, Goetz C, Counts S, Arnetz B: Nurse 
work environment and stress biomarkers: Possible implica
tions for patient outcomes. J Occup Environ Med 
61:676-681, 2019 

84. Török E, Clark AJ, Jensen JH, Lange T, Bonde JP, Bjorner 
JB, Rugulies R, Hvidtfeldt UA, Hansen ÅM, Ersbøll AK, Rod 
NH: Work-unit social capital and long-term sickness ab
sence: A prospective cohort study of 32 053 hospital em
ployees. Occup Environ Med 75:623-629, 2018 

85. Vinstrup J, Meng A, Sundstrup E, Andersen LL: The 
psychosocial work environment and perceived stress 
among seniors with physically demanding jobs: The 
SeniorWorkingLife Study. Int J Environ Res Public Health 
18:7437, 2021 

86. Peñacoba C, Catala P, Velasco L, Carmona-Monge FJ, 
Garcia-Hedrera FJ, Gil-Almagro F: Stress and quality of life 
of intensive care nurses during the COVID-19 pandemic: 
Self-efficacy and resilience as resources. Nurs Crit Care 
26:493-500, 2021 

87. Hou T, Zhang R, Song X, Zhang F, Cai W, Liu Y, 
Dong W, Deng G: Self-efficacy and fatigue among non- 
frontline health care workers during COVID-19 outbreak: A 
moderated mediation model of posttraumatic stress dis
order symptoms and negative coping. PLoS One. 
2020;15:e0243884. 

88. Bláfoss R, Vinstrup J, Skovlund SV, López-Bueno R, 
Calatayud J, Clausen T, Andersen LL: Musculoskeletal pain 
intensity in different body regions and risk of disability 
pension among female eldercare workers: Prospective co
hort study with 11-year register follow-up. BMC 
Musculoskelet Disord 22:771, 2021 

89. Vinstrup J, Jay K, Jakobsen MD, Andersen LL: Single- 
item measures of stress during work- and private time in 
healthcare workers. Work 70:583-589, 2021 

90. Picha KJ, Jochimsen KN, Heebner NR, Abt JP, Usher EL, 
Capilouto G, Uhl TL: Measurements of self‐efficacy in 
musculoskeletal rehabilitation: A systematic review. 
Musculoskeletal Care 16:471-488, 2018 

91. Schönfeld P, Preusser F, Margraf J: Costs and benefits of 
self-efficacy: Differences of the stress response and clinical 
implications. Neurosci Biobehav Rev 75:40-52, 2017 

92. Farley H: Promoting self‐efficacy in patients with 
chronic disease beyond traditional education: A literature 
review. Nurs Open 7:30-41, 2020 

93. Watson JA, Ryan CG, Cooper L, Ellington D, Whittle R, 
Lavender M, Dixon J, Atkinson G, Cooper K, Martin DJ: Pain 
neuroscience education for adults with chronic muscu
loskeletal pain: A mixed-methods systematic review and 
meta-analysis. J Pain 20:1140.e1-1140.e22, 2019 

94. Cheung KL, ten Klooster PM, Smit C, de Vries H, 
Pieterse ME: The impact of non-response bias due to sam
pling in public health studies: A comparison of voluntary 
versus mandatory recruitment in a Dutch national survey 
on adolescent health. BMC Public Health 17:276, 2017 

95. Podsakoff PM, MacKenzie SB, Lee J-Y, Podsakoff NP: 
Common method biases in behavioral research: A critical 
review of the literature and recommended remedies. 
J Appl Psychol 88:879-903, 2003 

96. Pedersen J, Bjorner JB, Burr H, Christensen KB: 
Transitions between sickness absence, work, unemploy
ment, and disability in Denmark 2004–2008. Scand J Work 
Environ Health 38:516-526, 2012 

97. Sundstrup E, Hansen ÅM, Mortensen EL, Poulsen OM, 
Clausen T, Rugulies R, Møller A, Andersen LL: Retrospectively 
assessed physical work environment during working life and 
risk of sickness absence and labour market exit among older 
workers. Occup Environ Med 75:114-123, 2018  

Vinstrup et al The Journal of Pain 1829 


	Pain Control Beliefs Predict Premature Withdrawal From the Labor Market in Workers With Persistent Pain: Prospective Cohort ...
	Methods
	Study Design and Population
	Predictors and Outcome
	Covariates
	Ethics
	Statistics
	The Danish Retirement System

	Results
	Discussion
	Perspectives
	Strengths and Limitations

	Conclusions
	Author contributions
	Data Availability
	Acknowledgments
	References


