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Musculoskeletal (MSK) problems remain the most frequent reason
why individuals are absent from work, including those with work-
related musculoskeletal disorders (WRMSDs or MSDs) and those
with chronic MSK problems. This paper aims to examine changes
in work and the workforce since 2000; how work impacts on
chronic MSK conditions and how we can help people with these
conditions to stay at work. While our knowledge of the causes of
WRMSDs has increased since 2000, there has been limited work-
place action in reducing exposure to hazards. A life course
approach is needed as individuals of all ages are reporting MSK
problems. How people work has also changed and informalisation
of work contracts has increased with a perceived concurrent
reduction in occupational safety and health (OSH) protection.
Retaining people at work with MSK problems requires compliance
with relevant safety, health and diversity legislation and a risk
management approach. Good and open communication within the
workplace and identification of other sources of support is also
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necessary. Considerations must be made at the individual level
(internal motivation), organisational level (a supportive manager)
and self-management of symptoms. Simple case examples are
provided in the paper of what works in practice as well as a pro-
posed research agenda. Increased awareness at all levels of society
of MSK health is essential.

© 2020 Elsevier Ltd. All rights reserved.
Introduction

Musculoskeletal (MSK) problems remain the main reason why individuals are absent from work
globally. This includes MSK problems associated with work, where associations have been found be-
tween poor workplace ergonomics and physical exposures at work or psychosocial risks at work, and
usually referred to as work-related musculoskeletal disorders (WRMSDs or MSDs) and MSK problems
related to lifestyle behaviours, disease and injuries outside the workplace that individuals come to
work with [1,2]. Across the EU, data from EU-28 identifies that from the labour force survey, self-
reporting of MSDs was at 54.2% in 2007 rising to 60.1% in 2013; no further data are available at this
point [3]. In the US and Canada, MSDs have the most impact on organisations’ overall health care costs
(53%), followed by cancer (47%), diabetes (44%) and cardiovascular disease/heart disease (32%) [4]. In
the US, MSDs comprise about 40% of all lost-time workplace injuries [5]. In Canada and Ontario (2018),
WRMSDs is the number one type of lost-time work injury, accounting for 40% and 38% of all lost-time
claims, respectively [6,7]. Each year in Canada, MSDs alone create an economic burden of $25.6 billion,
of which, $13.9 billion is due to productivity losses [8]. According to the Government of Ontario, MSDs
cost Ontario workplaces hundreds of millions of dollars due to worker absence and lost productivity.
Additional indirect costs, when aworker has suffered from an MSD, include overtime and replacement
wages, workstation and equipment modifications, administration costs, training costs for replacement
workers and reduced quality of outputs. The Global Burden of Disease study [9] estimated that MSK
conditions were the second highest contributor to global disability and that 20%e33% of people across
the globe live with a painful MSK condition. In Europe alone, there are an estimated 120 million people
with a chronic MSK condition [10].

For the purposes of this chapter, chronic MSK conditions are defined as ‘those that last more than 12
weeks, including chronic back pain or chronic upper limb disorders, as well as rheumatic diseases,
degenerative conditions such as osteoarthritis or osteoporosis or non-specific pain syndromes cat-
egorised as chronic’ [11]. Thus, while the term chronic MSK conditions covers a variety of symptoms in
the body as well as different disease outcomes, there are also common symptoms, including pain,
fatigue, functional limitations and tiredness. Additional health issues, that is, co-morbidities and
multimorbidity also often occur in people with MSK conditions, including cardiovascular disease,
diabetes and depression [12]. This all impacts on quality of life in individuals as well as in societies
where economic consequences could be as high as 2% of gross domestic product across the EU [13].

Having a chronic MSK condition has a pervasive impact on individuals that include fear and worry,
social withdrawal and loss of social roles, family strain, and loss of income [14] and while many people
want to continue to work there are a number of barriers and facilitators in making this happen. The
aims of this chapter are to:

� Consider what has changed in the workplace and the workforce since 2000 and its impact on MSK
conditions;

� To understand howwork impacts on chronic MSK conditions and the prevention measures that can
be taken in the workplace;

� To gain knowledge on how we can support individuals with MSK conditions to stay at or return
to work.
al., Musculoskeletal health in the workplace, Best Practice &
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What has changed in the work and in the workforce since 2000?

The evidence base for MSK conditions

Since the year 2000, there have been several different changes in the world of work which are likely
to have had an impact on occurrence of MSK conditions and disability for those working with MSK
conditions. This includes an increase in knowledge about theworkplace, lifestyle and individual factors
that are implicated in the development of MSK conditions including [1,2]:

� Workplace Factors
� Heavy physical work
� Sedentarism
� Repetitive work
� Poor and/or awkward postures
� Exposure to psychosocial risks

� Lifestyle Factors
� High body mass index
� Smoking
� Physical activity and sport during leisure time

� Individual Factors
� Gender (being female)
� Age
� MSK conditions arising not related to work (i.e. rheumatoid arthritis)
� General health and co-morbidity

How the workforce has changed

While these risk factors have been identified, there are also more vulnerable individuals in the
workplace. For example, Hanvold et al. [15] identified that 69% of young adults (n ¼ 420) were
reporting pain in one of four body regions at the start of a cohort study with only 12% reporting no
pain at baseline. Following up at 20 different times in a 6.5-year period between school, further
training and work, the prospective analysis found positive associations between being female and
reporting pain in one or more sites (RR ¼ 1.02, 95% CI 1.02e1.42), mechanical workload (RR ¼ 1.01,
95% CI 1.00e1.01), perceived muscle tension (RR ¼ 1.02, 95% CI 1.01e1.03) and tobacco use (RR¼ 1.16,
95% CI, 1.06e1.26); with higher socioeconomic status having a protective effect (RR ¼ 0.88, 95% CI
0.79e0.98).

Demographic changes have resulted in more at-risk workers in employment, including women
workers and older workers [16]. This emphasises the need to manage workplace hazards for all
workers across the life course as we have previously seen younger workers who are also a vulnerable
group, are starting work with MSK problems. We need to better understand the health status of in-
dividuals at work and this will be discussed in the final section of this chapter.

Finally, there are estimated to be 150 million migrant workers globally. A systematic review by
Hargreaves [17] that included 36 papers found thatmigrant workers aremore at risk of an occupational
illness or a workplace injury. What has not been assessed is whether support mechanisms are in place
to protect migrant workers in relation to occupational safety and health or their training needs.

Whenwe consider that individuals are starting work with MSK problems and are more likely to get
problems as they get older, there is a clear need to take a life course approach to prevention and
management of MSDs. This is likely to include education of workers as well as workplace interventions
to retain individuals at work.

Where people work

Where people work has also changed since the year 2000, including ongoing urbanisation and
industrialisation in low- and middle-income countries, changes in the number of people in different
Please cite this article as: Crawford JO et al., Musculoskeletal health in the workplace, Best Practice &
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sectors, the technology used in theworkplace and changes inmethods of employment.While there has
been an increase in our knowledge levels regarding risk factors for, or exacerbation risks from work;
exposure to these risk factors has not reduced. The European Survey of Enterprises on New and
Emerging Risks (ESENER 2 and 3) reports, highlight that exposures to specific MSK risks have not
reduced across the European Union [18,19]. As Fig. 1 shows, there is increased reporting of the
movement of people or heavy loads and exposure to repetitive arm or hand movements.

While there have been traditional sectors, including construction and agriculture, where the risk of
damage is higher, people moving into health and social care are still exposed toMSK risks [20]. As work
has changed and people have moved into new work sectors, this has not necessarily reduced their
exposure to MSK risks. From European sectoral data, in 2017, there were 32.5 million workers
employed in manufacturing, this number had reduced by 2 million in the preceding 10 years, whereas
the number of workers in public administration, defence, education, human health and social work has
increased from 51.4 to 55.5 million in 2017; and those in wholesale and retail trade, transport, ac-
commodation and food services which has increased by 2 million workers: both sectors where high
demands are made on the MSK system [20].

How people work

We are also seeing a change in thewaywework. Digitalisationmeans we canwork anywhere and at
any time, and the use of less formal contracts within the gig economy does mean we need to question
whether health and safety is still covered in these informal jobs. EU OSHA (2017) examined potential
occupational safety and health (OSH) risks in a discussion paper on online platform working where
individuals are perceived to be self-employed [21]. Furthermore, our retail habits are changing and the
use of e-retail to purchase products has increased the numbers of workers in distribution centres and
those involved in delivery; who are not always in protective workplaces [22].

The informalisation of sectors through the gig economy or online platformworking does bring with it
the potential for a reduction in OSH protectionwhere individuals are pseudo self-employed. This has been
seenwith other groups including part-time, temporary andmigrant workers, so there is a clear need to be
able to define the role of OSH with these workers in reducing exposure to poor ergonomics [20].

As technology evolves, the landscape of employment is also changing. Organisations have maxi-
mised the performance of their overall system by combining robots and co-robots, for repetitive and
monotonous assembly steps, and humans, who have the sensorimotor and creative problem-solving
skills to succeed where more flexibility is required [23]. However, according to Nedelkoska & Quin-
tini [24], automation could eliminate 14% and significantly disrupt up to 32% of existing jobs across 32
Organisation for Economic Co-operation and Development (OECD) countries. It is hypothesised that
there will be an increase in workplace accidents due to unforeseen interactions with robots; optimal
workstation design and choice of suitable safety equipment is vital for thesemanufacturingworkplaces
[25]. Additionally, appropriate safety standards for occupational safety are absent for direct
humanerobot interactions in a collaborative workspace [23]. Therefore, it is not only important to
ensure workers attain the appropriate skills to interact and engage with machines, but it is also vital
that collaborative workspaces are safe for human operators.

Prevention measures that can be taken in the workplace

Globally, employers face several challenges in developing a sustainable, healthy and productive
workforce. Workplace injury rates and their economic and societal costs are excessively high. MSD risk
factors are depicted in the human factors and ergonomics (HFE) systems model [26], as factors related
to the individual/person, the work task and the work environment domains. Not surprisingly, some of
these individual-level outcomes are related to reduced organisational performance, such as product or
service quality and work productivity [27,28]. It has been estimated that the number of quality deficits
and errors in assembly workmay increase upwards of ten times when compared with optimal working
conditions [29]. Furthermore, a mismatch between the technical system and the human operator, may
be an important intermediary between human factors and detrimental system effects [27]. In a meta-
analysis, Yung et al. [28] found that up to 42% of variance in manufacturing quality deficits were
Please cite this article as: Crawford JO et al., Musculoskeletal health in the workplace, Best Practice &
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accounted for by operator fatigue. This variance is likely to be dependent on the complexity, precision
and forces required to complete the task, as well as environmental workplace factors.

There are some evidence on the success in the effectiveness of MSD prevention activities and er-
gonomic interventions to reduce the risk of MSDs in the workplace [30e34]. Such interventions
consider the interactions among humans and other elements of a system to optimise humanwellbeing
and overall system performance [35]. In other words, fitting the work to the human. Currently, the
hierarchy of hazard controls is awidely accepted system used as standard practice for the prevention of
MSD and other adverse outcomes [36]. This consists of selecting controls on the basis of five broad
methods: elimination, substitution, engineering controls, administrative controls and personal pro-
tective equipment. These control methods are mainly targeted to workers’ exposures within individual
tasks or actions, solving a specific threat or problem or a set of problems. Unfortunately, the dissem-
ination, adoption and implementation of these control actions are slow and challenging [37]. This is
because controls are often implemented as part of a stand-alone ergonomics programme [34], yet the
lack of coherency within existing business processes minimises their effectiveness and sustainability.
Additionally, an isolated approach is vulnerable to financial downturns [34].

There are several barriers to implement a successful MSD prevention programme in the workplace
[38]. The challenges that organisations may face to prevent workplace injuries, including MSDs can be
addressed by integrating injury prevention activities and approaches, using harmonised concepts and
terminology, into existing broadermanagement systems and frameworks (i.e. quality and environment
management systems) [34,38,39]. By integrating prevention activities into central business functions, a
novel integrative approach is taken which is sustainable and can be positioned at an organisational-
level using a continuous improvement approach [34,39]. Previous research found that integrating
injury prevention into a broader organisational framework andmanagement systems, not only leads to
a healthier, safer, and more productive workforce, but also enhances organisational success and overall
performance [39].

It is essential that the tools used for hazard identification, risk assessment and risk management are
tailored towards organisations that may have limits on time, personnel and financial resources. For
instance, small businesses may lack the knowledge of manual material handling and resulting injuries,
and often have limited time and budget to address these issues [40]. Hence, it is essential to create cost-
effective and scalable solutions that fit the complexity of different organisations. Since small businesses
make up the majority of businesses and employ most of the workers in the private sector, integrating
MSD prevention into a broadermanagement framework and into day-to-day business operations could
have a large societal impact. This integration supports the inclusion of ergonomics into the design of
the work environment and procurement of equipment, tools, and materials, which may result in
significant enhancements in safety and performance [41,42]. Recent attempts in creating a scalable
MSD prevention guideline, such as a newMSD Prevention Guideline in Ontario, Canada [43] provides a
comprehensive resource to assist organisations with the implementation of MSD prevention pro-
gramme in their workplace and to improve their organisational performance. This programme has
been designed to work in all business sizes. This is an example of a collaborative effort to develop a
scalable prevention guideline tailored towards the specific need of micro-small businesses with sig-
nificant involvement of stakeholders including smal and micro-businesses.

Standards, guidelines and best practices provide a method to introduce terms, concepts, minimum
requirements and ergonomic principles to organisations, end-users and designers of products, tools,
equipment and services to facilitate the implementation of MSD prevention measures at an organ-
isational level [44]. They can also be utilised as resources to foster innovation of new products and
technologies and to increase competitive advantage in the global economy [45,46]. Standards could be
referenced in legislation and, therefore, become a significant part of compliance requirements. While
there is tremendous value in standards and guidelines as tools to foster innovation and as amechanism
to implement workplace injury prevention measures, there remains trepidation around using stan-
dards to their fullest potential. Standards and guidelines may be lacking in the following areas:
evidence-based data (due to availability), full transparency (conflict of interest in development),
scientifically supported methods (controlling for confounding factors, understanding combined and
interactive effects), and sensitivity and specificity of threshold values for numerous potential effects
[47]. However, when evidence-informed standards and guidelines are well-designed and
Please cite this article as: Crawford JO et al., Musculoskeletal health in the workplace, Best Practice &
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implemented, their impact has been shown to potentially reduce workplace injuries [38,48,49] and
have positive impacts on an organisation's safety, operational and economic performance [50]. For
instance, a study by Yung et al. [49] evaluated the impact of the new 2018 American Conference of
Governmental Industrial Hygienists (ACGIH) guideline for intensive hand activities in manufacturing;
authors found in a large US prospective cohort study that this new guideline, when implemented, can
prevent between 11% and 25% of cases of Carpal tunnel syndrome in the cohort.

OSH and prevention activities also need to link to workplace health promotion to promote MSK
healthy behaviours. While different risks can be removed or reduced in the work environment [51],
there is also a role for health promotion activities in relation to general andMSK health. Individuals can
spend more than a third of their time at work so creating health opportunities in the workplace is an
important route to improving health [52]. This can start with an increased awareness of the importance
MSK health and the impacts of any chronic problems to the general workforce [53]. Specifically, aspects
of health behaviours, including improving eating habits, increasing physical activity, avoiding seden-
tary behaviour and smoking cessation can all benefit the individual with MSK problems.

How to enable people with MSK problems to remain in work

Having safe and healthy working conditions is a key component of retaining workers with chronic
diseases and disabilities and making work sustainable across the life course. While work should not
exacerbate existing health conditions, a broader objective is that work should promote health and
wellbeing for all workers.

The legislative approach

Modern employment legislation generally requires employers to comply with two sets of compli-
mentary legislative areas, health and safety legislation (invoking the hierarchy of preventionmeasures)
and disability discrimination legislation requiring reasonable adjustments to be made.

Health and safety legislation

Modern occupational safety and health legislation requires employers to prevent risks, based on
risk assessments. The priority is to eliminate risks at source, take collective measures to make work
safer and healthier for all workers and adapt work to workers. For example, the European Union
Member States [54], Australia [55] and Canada [56], follow the risk assessment approach. It is
promoted by the International Labour Organisation (ILO) [57] and covered by an ISO standard [58].
The approach is important, as measures to make work easier for all workers could enable someone
with a chronic health condition to continue working. The EU legislative approach, for example,
requires particularly sensitive groups, such as workers with chronic conditions, to be protected
against hazards that specifically affect them. This is also part of the ILO approach. Making work-
places more inclusive for all workers, for example, when buying equipment, planning tasks or
altering buildings, reduces the need to make adjustments for individuals. In some countries, such as
in the EU, additional legislation setting out minimum requirements for workplaces requires em-
ployers to take account of disabled workers, in particular regarding doors, passageways and
staircases, washbasins and lavatories, etc. and workstations used or occupied directly by disabled
persons [59].

Employment disability discrimination legislation

Various countries have in place legislation which requires employers to provide reasonable ac-
commodation or workplace adjustments for employees with disabilities, such as providing equipment,
adapting hours of work, changing tasks or providing training [60,61]. This is complementary to health
and safety legislation which requires risk assessment, adapting work to workers and taking account of
sensitive groups.
Please cite this article as: Crawford JO et al., Musculoskeletal health in the workplace, Best Practice &
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Incorporating diversity into MSD risk assessment

Health and safety risk assessment needs to be sensitive to diversity and individual differences, to
effectively deliver both collective measures to reduce risks for all the workforce and individual mea-
sures for those at greater risk [62,63]. There are a number of success factors for taking account of di-
versity when assessing workplace health and safety risks and implementing prevention measures,
including that:

� Employers must view diversity in the workforce as an asset and be committed to ensuring every-
one's health and safety by preventing MSD risks and promoting health and wellbeing, including
MSK health.

� Diversity should be taken into account in the design and planning stages, when changes are pro-
posed or new purchases are planned.

� Whenmaking the practical assessment it is important to avoid assumptions about who is at risk and
how they work and consider everyone, taking account of individual differences.

� It is also important to look at the real work done and how it is carried out in practice.
� Work should be adapted toworkers, in general and to take account of differing work abilities where
necessary.

� The (consultation) and participation of (disabled) workers and others concerned are key to this. A
culture is needed where the workers feel able to disclose health problems and raise health and
safety issues that affect them.

� It is important that safety and equalities personnel work together in a company in the areas of both
policy and practice.

� Managers andworkers, safety and human resources personnel need training to successfullymanage
health and safety in a manner sensitive to diversity and to understand the needs of different groups,
for example, workers with chronic conditions.

� While even small companies will be able to deal with simple situations successfully, expertise
should be sought when necessary and especially in more complex situations.

However, the challenge is that many people with an MSK problem do not want to disclose their
problems or be labelled disabled. Some are often below the threshold where the label disability can be
used. Thus, diversity needs to consider diversity in physical function (or dysfunction), rather than able
bodied versus disabled people.
Work ability

While much is said about health and work, it is important to understand that a person does not
need to be 100% fit to actually come to work and at times coming back to work earlier, or a graduated
return to work can be helpful. Workplace accommodations should be determined by focussing on an
individual's work ability, in other words, taking a positive approach and focussing on an individual's
capabilities and not their disabilities. While the phrase work ability has come to us through assessment
of older workers, there is now a diverse age range in the workforce due to the extension of working
lives. Some countries, such as Finland and Austria, have developed work ability assessment methods
[16,52]. These approaches focussing on work ability have been developed in response to the need to
retain ageing workers, by adapting work in general for an ageing workforce and making specific ad-
justments for individuals where necessary.
Early intervention and early access to advice

The earlier a problem is reported, the easier it is to deal with; an employer cannot take action if they
are not aware of the problem. However, this needs an open communication environment where in-
dividuals feel able to report their problems. This involves encouraging and enabling employees to
disclose health problems as soon as they arise, assuring them that they will be listened to and supported
Please cite this article as: Crawford JO et al., Musculoskeletal health in the workplace, Best Practice &
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and that they should seek medical advice as soon as possible. Medical advice, if shared with permission,
should help the employer to understand what support the worker needs. Often, the necessary accom-
modations can be identified through discussion between the worker and their manager. For more
complex situations, advice can be sought from professionals, such as ergonomists, safety engineers,
occupational health professionals, occupational therapists and physiotherapists. In large organisations, it
is crucial that occupational health and human resources collaborate on providing support [53].
Communication needs to be consistent across organisations and supervisors need uniform training [64].

Communication and conversations

Factors at both the individual, interpersonal and organisational levels may influence employee action
when experiencing MSK problems. Managers play a key role in relation to workplace health [65,66] and
management behaviour influences how an employee handles pain at work [67e69]. Providing possi-
bilities for communication can influencewhether an employee can continueworkingwhen experiencing
pain [70], therefore, the importance of good communication between employers, staff and peers in
supporting physical and mental health in the workplace has been recognised by the World Health
Organisation (WHO) [71,72]. In the UK, there are numerous resources for line managers providing
guidance on how to open up conversations about mental health [73,74] and raise awareness in the
workplace, however, there are far fewer resources for MSK health. A recent contribution is the EU OSHA
publication ‘Conversation starters for workplace discussions about MSDs,’ [75] which contains guidance
for managers and employees on communicating about MSK conditions. It has been designed for use in
facilitating group discussions in the workplace or during training. The conversation starters cover
different scenarios, including tackling MSK conditions in a range of different jobs; telling an employer
about a diagnosis of a MSK disease; speaking to a worker who may be suffering from back pain and
tackling MSK conditions in a workplace where tasks are highly differentiated by gender. This resource
makes clear the benefits of having honest and constructive conversations as soon as a problem arises.

An open, positive culture has been shown to be central to establishing a healthy workplace
which enables employees to care for their own health, receive early treatment and support, and
continue to work even if they have some limitations [76,77]. It enables open conversations and
avoids employees feeling isolated and worried about their physical and mental health. Open
communication is encouraged in the workplace if employees feel confident they will be listened
to and action will be taken. ‘Toolbox Talks’ are an example of a sector specific strategy to
encourage conversations around reducing risks in the working environment. The construction
industry encourages employees e at all levels e to come together as they usually do during their
breaks and allow some time for health and safety conversations. Concerns can be easily raised and
discussed [73].

There is some evidence that communication of information about MSK pain may reduce absen-
teeism [78,79]. A recent scoping review [80] concluded that while some studies suggest that educa-
tional resources can positively influence absenteeism and pain-related loss of workability, there is a
gap in knowledge regarding the best content and delivery of education of material in the workplace.

Beginning conversations

Having that first conversationwith employees about MSK health may feel daunting to employers or
managers. However, employers are often already actively talking about health and safety, and many
workplaces may have wellbeing initiatives. If employers are not already talking about prevention and
self-care aroundMSK health through these initiatives, they can begin to use them to include it. Some of
these channels may be promoted by employers, othermore informal channels can be promoted by staff
and Trade Unions. Communication training should aim to form a workforce that openly discusses
health risks. Workers need to understand the communication process: Who should they talk to?What
happens when a risk or specific MSK issue is reported? Is there an opportunity to give feedback on any
action that was taken? This is particularly important for line managers and those in a position of re-
sponsibility for others [81].
Please cite this article as: Crawford JO et al., Musculoskeletal health in the workplace, Best Practice &
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A worker's needs will become clearer through good communication. A conversation between an
individual and their manager about a health condition could cover the following [75]:

� the condition;
� the symptoms experienced;
� if the symptoms vary, how they feel on a good or bad day;
� the effects of medication;
� what tasks they find challenging and need help with;
� what support they need or might need to do their job now and, in the future.

Beyond these communication skills, it is important that employers and managers are able to
signpost on to appropriate sources of advice and support and are clear what adaptations, adjustments
and support can be offered in the workplace, such as task rotation, reduced hours, equipment and
support from colleagues. There also needs to be clear policies on how employers and mangers
communicate with employees who are absent fromwork or on a return to work programme to ensure
that engagement is appropriate, timely and proportionate.

Steps towards improving communication about MSK health in the workplace include:

� embed MSK health in inductions and training e Ensure staff are given information on how MSK
health is managed and what support is available as part of inductions.

� use internal communication channels to encourage openness e Raise awareness through blogs,
myth busters, factsheets, tips for managers, useful web links and frequently asked questions. Use
posters, notice boards, staff newsletters, magazines, intranet and internet pages to get the messages
out.

� encourage MSK health champions e People at all levels talking openly about MSK health sends a
clear message that you will get support if you are experiencing an MSK problem.
Getting advice and support

Advice available from public services and health disability organisations can be helpful in finding
solutions. Some countries have return-to-work support schemes and work accident insurance services
that offer advice, support with return-to-work plans and grants for workplace adaptations. The worker's
healthcare team should give advice on what tasks are appropriate and what should be avoided.

Universal design and inclusive workplaces

Workplaces designed to take account of all peoples’ capabilities and limitations will help prevent
work loss by decreasing obstacles and making tasks easier [82]. This can be termed universal design,
inclusive design, accessible design and design. Regardless of slight differences in approach, the goal of
all is the same [83]. Some examples include:

� adjustable furniture, adjustable seating and desks;
� reducing physical effort and minimising fatigue involved in manual tasks;
� tools with textured grips with a diameter which minimises grasping force;
� automated doors and accessible entrances;
� offering working from home, part-time working and flexi-time and job sharing to all the workforce.

The more workplaces are designed to be inclusive and accessible for all, the easier it will be for
workers to continueworkingwith a chronic condition, without the need for additional accommodations.
This is not just about planning new buildings. Every time a modification is made to workplace or new
equipment purchased it provides an opportunity to improve inclusivity, for example by purchasing more
ergonomic tools or height adjustable desks if new desks are to be purchased.
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Summary

Often health and safety or making work accommodations is erroneously seen as a burden by em-
ployers. However, often measures to support workers with health conditions, such as ergonomic
furniture and equipment, usually make work easier and the workplace safer andmore accessible for all
workers and clients as well. Many measures are cheap and simple and designing workplaces to be as
accessible as possible for all workers e known as universal design or inclusive design e will benefit
everyone.

Facilitators and challenges in enabling worker retention

MSKs are associated with high rates of worker retention across Europe, North America and
Australasia [10,84,85]. Individuals with MSK conditions experience reduced productivity [86] and
increased absenteeism and presenteeism rates in the workplace. Levels of worker retention vary by
job type, for example, people with MSK conditions performing dextrous or laborious manual tasks
are at an increased risk of early workforce exit than those in a more inactive and/or flexible envi-
ronment [87].

For people with MSK conditions, maintaining capacity to work is known to contribute physical
benefits, including sustained joint strength, and psychological benefits, such as social engagement and
brain activity [88]. In contrast, some workers across the age spectrum with MSK conditions may
struggle with the demands of work, and consider a thought-out plan for early retirement as optimal for
physical and mental health outcomes [89]. The opposite can also be true: some workers push to
maintain their work status to the detriment of their physical capacity, whereas others retire early
without proper planning or intervention to attempt to remain at work.

On a global scale, early retirement from MSK conditions is common [90] and this can lead to
financial distress and is known to contribute to poorer health outcomes among people with MSK
conditions, including severe physical pain, high psychological distress, reduced ability to participate in
social roles, and decreased individual quality of life [91].

Lowering rates of MSK-attributable worker retention are not only explained by work demands, but
also by individual biomedical (physical traits) and non-biomedical (psychosocial) factors. Work im-
pacts will also fluctuate throughout individual career trajectories. It follows that a combination of
medical care and ergonomic modifications and/or improvements, may enable workers with MSK
conditions to remain at work where achievable. There is a plethora of evidence surrounding ergonomic
modifications and their impacts onworker retention for people with MSK conditions. What is perhaps
less known, and imperative for us to understand, are the barriers and enablers in facilitating worker
retention. This needs to be person-centred and provide first-person explanations of the enablers and
barriers to staying at work; at both the individual and the organisational levels.

The individual

The individual refers to people living with, and working, with MSK conditions. The individual en-
compasses personal beliefs and perspectives that may enable or prevent productive working. Several
studies suggest that internal motivations to work, how people with MSK conditions perceive their
capacity to work, and workers’ relationship with their physical symptoms comprise the individual
barriers and enablers to worker retention.

Internal motivation refers to an individual's personal desire to remain at work. Evidence suggests
that for people living with MSK conditions, work can provide purpose, a haven for social support, and
financial benefits [92,93]. Further, some studies suggest that the motivation to remain at work acts as
a distraction from physical symptoms burden and reduces potential psychological burdens of
remaining at home with a lack of routine [94]. Qualitative evidence describes people with MSK
conditions, specifically inflammatory arthritis types, using the motivation to remain at work to
implement ergonomic and/or workplace modifications [95]. Modifications come in different forms,
from replacing a standard desk chair to a tailored alternative or altering working hours to a more
manageable workload. Despite individual desire to work, it is important to note that some
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individuals have physical symptoms that render them incapable of working within their current
field; their internal motivation can determine people's decision to study, or re-train, in a new, MSK-
friendly field [96].

In contrast, a major barrier to worker retention is how individuals with MSK conditions perceive
their capacity to work. Some with MSK conditions may adopt the mentality that they are less
employable than their healthy peers, and that fluctuating MSK symptoms create instability in terms
of productivity and fulfilling workplaces roles [97,98]. For men especially, where the stigma of
traditional working roles can create additional psychological pressure to remain at work, negative
perceptions of their physical capabilities acted as a major barrier to be able to sustain employment
[99,100]. People with MSK conditions have explained that the chronic nature of living with the
condition encompassed constant navigation between managing pain versus managing career ex-
pectations, and felt that leaving the workplace was optimal rather than attempting to remain at work
[101]. Finally, it has been suggested that some individuals struggle with external perceptions of the
limited capabilities of those living with MSK conditions, and adopt the stigmatised sick role as
necessary to performwhat their family members and friends expect of them, including reduced work
hours [102].

The organisation

The organisation refers to the physical workplace, workplace culture and the role that employers and
colleagues play in fostering an inclusiveworkplace and/or organisational culture for employeeswithMSK
conditions. Managerial and colleague support, or lack thereof, can act as amajor enabler and/or barrier to
worker retention. Flexible working environments, and environments where employees can be open
about their condition, have also been identified as enablers to worker retention.

Individuals with varying MSK conditions have explained that a supportive manager who allows
time off for medical appointments, provides a stable working environment in terms of promoting
positive workplace culture, and allowances for flexible working arrangements during disease flares, all
facilitate worker retention [103,104]. It is important to note that flexible working arrangements extend
beyond physical intervention; qualitative research suggests that employees with MSK conditions feel
appreciative where employers initiate conversation about ways to facilitate worker productivity and
retention [65,105].

One of the biggest enablers of employee retention is where managers provide employees with the
opportunity for disease disclosure in theworkplace. Evidence suggests that thosewith open chances to
talk about their condition and symptoms in the workplace were more capable of staying at work and
working productively [106,107]. However, where employees do not conceal their condition, studies
note that the invisibility of symptoms can lead other ‘healthy’ colleagues and managers to doubt the
genuineness of symptoms [93]. These doubts and tensions often arise from peers with minimal MSK-
related knowledge, and it is suggested that educating workplaces of the prevalence and nature of MSK
conditions may broaden understanding and improve worker retention rates [108].

Within the workplace, a major barrier to worker retention is discord with managers and col-
leagues [109,110]. Research suggests that people working with MSK conditions perceive their col-
leagues to view them as a liability in the workplace, and believe that their ‘healthy’ colleagues prefer
for ‘sick’ employees to experience high absenteeism rates, rather than presenting to work [93].
Employees with MSK conditions recognise that their colleagues can view them as burdensome,
characterised by extra time needed to complete tasks which then becomes the responsibility of the
entire workplace [109].

Self-management

Self-management refers to the ‘individual's ability to manage the symptoms, treatment, physical and
psychological consequences and life style changes inherent in living with a chronic condition’. [111]. Self-
management strategies for people with long-term conditions include patient education and behaviour
modificationwhich are designed to build people's feelings of self-efficacy and ability to set goals and take
an active role in their own health outcomes and empowering them to have responsibility over the
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decisions and actions being made about their condition [112]. A Swedish study looking at data from over
44,000 patients with hip or knee osteoarthritis found that a structured education and exercise self-
management programme had a significant beneficial effect on quality of life, physical activity, pain,
use of medication and sick leave [113]. While this evidence highlights the potential benefits from self-
management, there is a lack of research on self-management in the workplace.

Having a chronic MSK problem affects all aspects of peoples' lives including work [114]. Evidence
suggests that offering disease self-management interventions to employees can result in substantial
benefits to employees and employers [115]. Individuals who are aware of their condition and are able
to negotiate necessary workplace adjustments are more likely to have improved health and work
outcomes [116,117]. People with arthritis were found to have reduced symptoms and increased
psychological wellbeing if one or more workplace adjustments were made to improve the man-
agement of their condition [117]. Self-management interventions focussing on work or which are
based in the workplace are gaining increasing recognition [118]. Research from the US has shown
that despite the widespread availability of the Chronic Disease Self-Management Programme
(CDSMP), and its known health-related benefits, programme adoption remains low in workplace
settings [119]. Stanford's CDSMP has been shown to be very effective in helping individuals better
manage their chronic disease and related complications. It has been adapted to fit the needs of the
workplace i.e. cost-effective, not too disruptive of work schedules, and achieve varying work-related
outcomes (both individual and organisational) within the constraints of the workplace environment
[119]. The Workplace CDMSP (wCDSMP) is being delivered across the US. A trial of this intervention
found that relative to usual care, wCDSMP participants reported significantly larger improvements in
fatigue, physical activity, soda/sugar beverage consumption and mental work limitations [119].
While over 20% of participants in the trail of wCDSMP had arthritis or an MSK problem, it was not
focussed particularly on MSK conditions. In the UK, the Joint Pain Advisor Programme [120] is a low-
cost self-management intervention which has been successfully trialled in the community. It is
currently being trialled in the workplace, early indications are that it is acceptable to employers and
employees and results in reduction in pain, weight loss and increased physical activity.

Self-management initiatives can provide people living with chronic MSK problems with the skills,
knowledge, self-confidence and coping strategies to enable them to continue to engage in employ-
ment. However, work has not often considered explicitly as an outcome of self-management pro-
grammes and the delivery and outcomes of workplace based self-management programmes for MSK
problems requires further research.

Key components of a positive workplace culture for MSK health are increasing peoples’ ability to
communicate about these problems, and supporting self-help, while encouraging the seeking of
professional help where needed and including those healthcare professionals in the conversation
when possible.
What works in practice?

While the evidence base in this area of research is still growing, the following section de-
scribes eight case studies and the workplace interventions that enabled retention of the worker.
The aim of the cases was to examine the journey to either return-to-work or stay at work with a
chronic MSD [121].

Interviews were carried out with the eight individuals who had the followingMSK health issues:
Retail worker Chondromalacia
ICT worker Knee osteoarthritis
University lecturer Osteoporosis
Researcher Upper limb problems
Receptionist Bone fractures due to osteopenia
Podiatrist Neck disc herniation
Project manager Piriformis muscle syndrome and osteopenia
Police officer Rib costochondritis, sciatica, finger pain
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The majority of participants were female (six out of eight) and worked in sedentary or static roles.
All the participants had access to return-to-work programmes but the majority did not take sick leave.

The approach taken to analyse the cases was based on the Biopsychosocial Model [122] to examine
the physical, psychological and social factors, influencing the retention at work. The main findings are
described below.
Physical workplace changes e tasks that require bodily force or new equipment/tools

� Removal or help with lifting and handling
� Passing tasks onto others such as data entry work
� The provision of stand/sit desks to allow posture change
� Having access to a rest room to carry out stretches
� Technological interventions, adapted technology, voice recognition software
� Testing interventions and taking a trial/error approach
� Risk assessing interventions to ensure no new risks introduced
� Use of teleworking or not travelling during rush hour periods
� Careful planning and booking of international travel
Social/organisational changes

� Changing working hours to fit around appointments
� Ensuring the employer understands the restrictions on the worker and has the conversation
� Phased return to work worked out with line manager and other stakeholders
� A multidisciplinary approach including health professionals, occupational health professionals,
ergonomists, human resources, line managers and the individual
Psychological/individual changes

� Line manager support
� Support from colleagues
� Open communication e while the worker is on leave and during the return phase
� The individual having control over the return-to-work process
Summary

These cases have emphasised the importance of good communication, flexibility and having an
open culture within the workplaces studied and this was in combination with new (simple or so-
phisticated) technology can leading to successful retention. Furthermore, simple workplace accom-
modations were implemented that enabled the worker to stay productive and at work.
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Research agenda

MSK conditions are leading causes of work disability everywhere, yet they do not feature
prominently on national health policy or research agendas. A review of system policies for
prevention and management of non-communicable diseases among OECD countries found
that in spite of the large societal burden MSK conditions did not feature prominently [123], and
a recent study from Denmark showed that in spite of back and neck pain being the most
burdensome conditions in terms of years lived with disability, only 0.88% of national health
research budgets were spent on identifying effective prevention and treatment strategies [124]
e and that included research related to the workplace. Thus, the first call to action in a research
agenda regarding MSK conditions everywhere is to call on governments, NGOs, companies,
foundations and everyone else involved in research funding to prioritise funding of research
related to all aspects of MSK conditions and in particular as they relate to the workplace and to
work disability. This is crucially important because it is through work, we mainly gain social
contact, income, stability, purpose and opportunities to demonstrate our skills and
achievements.

A research agenda in work and MSK conditions should therefore include:

1. Generation of new knowledge that leads to improved health for workers everywhere
� Research into evidence-based programmes for young people in order to prepare them for
themental and physical stressors they will encounter in the workplace aswell as evidence-
based programmes for integration of young people who already haveMSK conditions into
workplaces [125].

� Research into evidence-based programmes aiming to overcome physical, mental and
social barriers for people with persistent MSK conditions so they are supported in
remaining in the workplace

� Research to provide simple tools for workplaces to assist evaluations of adverse work-
place exposures and determine suitable adjustments

� Determine the drivers for work disability at the personal, workplace and societal level in
order to identify levers for achieving effective prevention

� Conduct high-quality clinical trials to demonstrate effectiveness of workplace in-
terventions in order to inform health and work policy decisions

2. Research into better integration of healthcare and workplace interventions directed towards
workers with work disability
� Research into how misconceptions about MSK conditions and work among health pro-
fessionals, workers, workplaces and the media can be addressed effectively

� Research that identifies barriers and facilitators for integration of healthcare and work-
place interventions at the practitioner, workplace and societal level

� Development of models of communication and integration of healthcare and workplace
interventions for workers with MSK conditions

� Development of a common language between health professionals andworkplaces aimed
at emphasising health and participation rather than disease and disability

� Research into how remaining at work or returning to work can be implemented in clinical
practice as a valued clinical outcome

� Research into effectiveness and cost-effectiveness of integration of healthcare and
workplace interventions

3. Research into how knowledge can be implemented in health policy, care pathways and
compensation systems in order to effectively prevent work disability
� Invest in implementation research to address evidence-practice gaps across healthcare
and workplaces

4. Research into how knowledge and best practice can be implemented in the workplace
� Research in better understanding MSD aetiology, hazard identification, risk assessment,
and identifying effective interventions.

� Research to inform ergonomic design of workplaces and products
� Research in addressing behaviour change in the workplace by employers and employees
� Use a field-to-lab-to-field approach to experimentally design innovative solutions and
concepts using realistic exposures, demands, work environments and real users.
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Synthesise existing evidence and use field-to-lab-to-field approach to create evidence and
consensus-based standards and guidelines as a systematic implementation strategy to inte-
grate MSD prevention research into organisational management systems.

Practice points

� Musculoskeletal disorders (MSDs) remain the most frequent reason why individuals are
absent from work including those with work-related MSDs and chronic MSDs.

� Our knowledge of workplace factors has increased but there has been limited workplace
action to reduce exposure to hazards

� To retain individuals with chronic musculoskeletal (MSK) problems at work, there is a need
for a risk management approach encompassing both health and safety legislation, disability
legislation and diversity legislation.

� Workplace changes need to be considered at the organisational an individual level, but such
changes can often be simple adjustments.

� Having open communication within the workplace can help individuals with chronic health
problems to be prepared to discuss those problems and work on solutions.

� There needs to be greater awareness by society, including employers, employees, clinicians
and policy makers to value the importance of maintaining MSK health for an active and
productive life.
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Summary

While the workplace and workforce have changed since 2000, these changes highlight that
exposure to risks for MSDs do not appear to be well managed. Combined with increasing numbers
of vulnerable workers including young workers, older workers, women workers and migrant
workers and people with other MSK conditions, work disability caused by MSK problems may
increase in coming decades. Current recommendations in retaining workers with chronic MSK
conditions is to ensure that safety and health regulations are complied with, as well as disability
regulations. While there are physical interventions that can be made to help individuals with
chronic MSK conditions, other factors, such as including line managers and colleagues in freely
discussing MSK conditions and their impacts, better integration of healthcare and the workplace,
and social systems that support remaining at work despite some level of pain and disability are also
important. Above all, an intensified research effort into developing and implementing effective
preventive strategies, including promoting MSK health as well as models of employment that
enables workers with MSK conditions to remain at work are necessary to ensure the future well-
being of individuals and prosperity of societies. For this to happen their needs to be a greater
awareness by society, which includes employees, the public, employers, clinicians and policy
makers, to value the importance of maintaining MSK health for an active and productive life both in
the workplace and outside the workplace.
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