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Abstract
Changing demographics mean that many patients with soft tissue rheumatism, osteoarthritis, inflammatory arthritis, large joint prostheses, and age-related co-morbidities are seeking to work beyond the traditional retirement age. In this chapter we review the evidence on musculoskeletal health and work at older ages. We conclude that musculoskeletal problems are common in older workers and have a substantial impact on their work capacity. Factors that influence their job retention are described, together with approaches that may extend working life. Many gaps in evidence were found, notably on the health risks and benefits of continued work in affected patients and on which interventions work best. The roles of physicians and managers are also considered.
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Introduction
In Europe, the proportion of people aged >65 years is expected by 2050 to represent 30% of the population; worldwide, the support ratio (of adults of working age to those aged >65 and <15) is projected to be only one-third of that in 1950 [1]. Therefore, in most countries, an economic imperative exists to encourage people to remain in productive work to older ages. Governments have responded by developing policies to encourage labour force participation in later life by, for example, delaying the age at which people can draw state pension benefits, abolishing the ‘default’ retirement age, and legislating against workplace age and disability discrimination. 

The delayed availability of pension benefits as well as improved population health has led to many older individuals recognising the financial need and opportunity to remain in the workforce longer.  A steady rise in those working beyond traditional retirement age has been observed [2, 3].

This changing age profile in employment brings with it potential pros and cons. It is feasible that work at older ages can benefit health [4]; on the other hand, it may be challenging for those with serious health limitations. In this chapter we consider the relation between work and health at older ages, focussing particularly on musculoskeletal health, and a number of associated questions:
· How feasible is work, for those with chronic musculoskeletal disorders (MSDs)?
· Is work beneficial for people with chronic MSDs? 
· How limited in employment are affected patients? How often does poor musculoskeletal health prevent their working?  
· What interventions can increase work productivity in people with chronic MSDs? 
· What are the predictors of work disability due to MSDs? 
· Where affected individuals wish to work for longer, or feel they need to, what can be done to support them? 
· What role can health care professionals and managers play in extending gainful employment? 

We first review the pattern of musculoskeletal complaints in later middle age; then consider what is known about their impact on employment; finally we review potential interventions, including what clinicians can do to support older workers with MSDs. Gaps in research are highlighted. 

To inform the review, searches were performed in Medline and Google Scholar, as well as a hand search of recent volumes of two journals of occupational medicine and three journals of rheumatology (details available on request).

The relation of musculoskeletal symptoms and pathology to age

Regional pain
Musculoskeletal symptoms are common in older middle life.  In a survey of adults aged >50 years from North Staffordshire [5], back pain in the previous four weeks affected about 1 in 3 people aged 50-59 years. Similar proportions reported knee or shoulder pain, while a fifth to a quarter reported pains in the hip, neck, distal upper limbs or feet. Almost two-thirds of those affected experienced moderate to extreme interference with their work and household duties. 

Age is a major risk factor for prevalent regional pain. Thus, in a random sample of the Dutch population [6], pain affecting the elbow, hip, or foot, was about 1.5 times more common in people aged 45-64 years than in those aged 25-44; in the Quebec Health Survey [7], odds of upper extremity pain causing frequent disturbance in work activity were raised by 1.7-3.4-fold in those aged >50 vs. 18-24 years; in a survey of over 4,000 adults from 16 British general practices [8], pain lasting for >3 months and ‘highly disabling or severely limiting’  affected 10% of 55-64 year-old but was rare in young adults; and in a  sample drawn from 40 British general practices, sciatica was 5-8 times more common in people age 55-65 than in those aged 16-24 [9].

For uncomplicated LBP the trend with age is somewhat flatter and less consistent. Many studies have found a moderate age-related rise, peaking and flattening off in the second half of working life; but some have found little relation. In a review of 22 such investigations [10], <50% had reported a positive association. However, even in LBP, there is a general if moderate tendency for disabling effects to become commoner at older ages. In the CUPID study [11], comprising >12,000 workers across 47 occupational groups from 18 countries, disabling LBP was 55% more prevalent at 50-59 than at 20-29 years; and in a British population survey [12], the 12-month prevalence of troublesome LBP was roughly doubled in a similar age comparison.

The prevalence of disabling pain varies markedly by country and setting, even among workers doing jobs with similar physical exposures. Figure 1 illustrates the variation, for example, in 1-month prevalence of disabling LBP and wrist/hand pain among 40-59 year-olds from the occupations and countries of the CUPID study [11]. Such variation indicates that report of disability depends importantly on factors other than the work environment (see also Chapter 3). 

Women are more likely than men to report pain which they attribute to work, for reasons that have been much debated [13]. The impact of this on work capacity may be growing, since more women work nowadays and most of this growth has been seen in women >50 years of age. 

[Figure 1 near here]

Osteoarthritis
Symptomatic knee osteoarthritis (OA) affects ~2.5-7% of adults aged 45-59 years and ~7-15% of 60-69 year-olds worldwide [14]. In the UK, the prevalence of knee pain in the over-40s is ~20-28% [15], and half of cases have radiographic OA. Cartilage injury, a strong risk factor for knee OA, is fairly common at a population level [16], while asymptomatic defects in knee cartilage are highly prevalent in middle age [17]. 

In a probability sample of the US population, radiographic hip OA was confirmed in 2% of adults aged 55-59, 2.7% of those aged 60-64, and 3.4% of those aged 65-69 [18]. Doctor-diagnosed OA was ~20 times higher in 55-64 year-olds than in those aged 25-34 [19]. 

Large joint OA is a major cause of disability, a growing proportion of which is 
borne by people who regard themselves still of working age.  Thus, during 2010-2011, 92,000 primary knee joint replacements and 5,800 revisions were performed in England and Wales (up over four years by 41% and 77%): one-third of replacements occurred in patients aged <65 years [20]; in Finland, 45% of implants are received by patients <65 years [21]; and in Denmark, 51% of hip replacements in 2010 took place before age 70 [22]. 

Rheumatoid arthritis
Rheumatoid arthritis (RA) is far less common than OA, but its prevalence rises steeply with age. In HANES-I, doctor-diagnosed disease was 11 times higher in 55-64 year-olds than in 25-34 year-olds [19], while the incidence in the British Norfolk Arthritis Register was six times higher in this age group than in 15-24 year-olds [23]). 

Ankylosing spondylitis
Ankylosing spondylitis (AS) is usually thought of as a young person’s disease, but diagnosis is often delayed and symptoms tend to persist into later life. Thus, with suboptimal disease control, vocational handicap becomes commoner with age.  

Osteoporosis
This disease has rarely been studied in the occupational setting, in token of which our search for this review found no relevant hits on risks of osteoporotic fracture in older workers from manual occupations.  Nonetheless, the overall 10-year risk of fracture from age 50 is in the order of 7-10%, reflecting the growing propensity to low trauma osteoporotic fractures at older ages [24].

The impact of musculoskeletal disorders on work participation at older ages
In this review, health-related ‘work participation’ encompasses various employment-related outcomes, ranging from usual paid work at one extreme to health-related job loss at the other. This last event may take the form of early retirement on health grounds or, in some countries, entitlement to a state-funded disability pension; in-between the extremes, patients may remain at work with amended or restricted duties, or diminished productivity (sometimes called ‘presenteeism’); or they may be employed but on sick leave; or they may have lost a job and be unemployed but not yet retired. 

Rates of these outcomes fluctuate considerably by time and place. Thus, during 1971-2005, rates of new disability pensioning for MSDs increased >12-fold in similarly-aged Swedish women [25]. Across 10 European countries a large variation exists in the proportion of 50-64 year-olds in paid employment [26]; among those with self-perceived poor health, odds of health-related retirement were elevated everywhere, but by >4-fold in Sweden and Denmark and far less in France and the Netherlands.  In the National Health Service, rates of ill-health retirement have varied >10-fold between employing organisations [27]. 

Non-medical factors contribute to this variation.  Local employment conditions, rules of entitlement and support systems, individuals’ behaviour and preferences all play a role. Thus, higher rates of disability pensioning exist among women living alone, or socially isolated, or with limited savings [25]; ill-health retirement rates peak at times that coincide with enhanced pension entitlements [27,28].

Consistently across a large literature, however, age and musculoskeletal health are significant determinants. 

As might be expected, long-term work disability strongly relates to age. Thus, for example, all-cause incidence of work disability in Norway rose 4.6-fold over follow-up in those aged 60-62 versus 20-22 years  at baseline [29]; in a Danish national registry, risk of transition from work to disability pension was 2.5 times higher at 50-59 than at 20-29 [30]; and in a Dutch cohort, disability pensioning after a decade was ~8-fold higher in 55-64 year-olds  than in those initially aged 18-34 [31]. 

Soft tissue rheumatism and osteoarthritis
Musculoskeletal complaints commonly underlie reduced work participation. In one systematic review [32], 25 studies were found on MSDs and disability pensioning, encompassing 58,000 workers. The pooled relative risk (RR) for disability pensioning was elevated 2.23-fold in those with MSDs. Among included studies, risks of pensioning were more than doubled in nursing aids with inflammatory disease or frequent LBP [33], increased 2-3-fold in Danish municipal workers affected by MSDs of hips and knees [34], and ~3 times more likely in Finnish civil servants [35] relative to other workers. When 24,000 twins from Finland were followed over three decades, disability pensioning due to any MSD occurred in 7.6% of the sample, a third of this ascribed to OA [36]. In Greek nurses, absenteeism attributed to knee pain was ~12 times commoner after >45 than at <30 years [37].

Associations with job loss appear to be general to impaired musculoskeletal health, rather than specific to anatomical site or pathology. Thus, disability pensioning has been linked with pain in the low-back, hips and knees, as described above [33, 34], but also after other patterns of regional pain and with arthritis. In 3,318 Danish employees followed over two years, long-term sick leave, disability retirement, and early retirement pensioning were related to neck or shoulder pain at baseline (RRs ~1.6-1.9) [38]; in the Kuopio Ischemic Heart Disease Risk Factor Study, odds of disability retirement were increased for those at baseline with a back problem, OA, RA, or a history of serious previous injury [39] (Table 1). In the British NorStOP study, 25% of employed patients consulting a family doctor with OA had left the workplace six years later [40]; in the five European countries National Health and Wellness Survey, among a sample of mainly middle-aged interviewees, OA was frequently linked with unemployment, absenteeism and presenteeism [41]; while in the Australian ‘45 and Up’ study, treatment for OA in the previous month carried a two-fold higher risk of ill-health retirement [42].
[Table 1 near here]

Associations have also been found with a physician’s diagnosis of MSD [43] and with frequently taken analgesia. Thus, in the Finnish twins study, those taking analgesic drugs on >10 days/year were twice as like to receive a MSD-ascribed disability pension during the subsequent three decades [36]. 

Sick leave is a strong predictor of future disability pensioning. In a French cohort of 20,434 utility workers, sick leave of >7 days for a MSD in 1990-2 carried a >3-4.6-fold higher risk of disability pensioning over a 13-year follow-up [44]; in a population sample of 176,600 Swedes, those with sick leave of >7 days for a MSD in 1985 were 5.7 times more likely than those without to take a MSD-related disability pension in 1991-6 [45].

Whilst the association between musculoskeletal ill-health and job loss is rather non-specific, more severe or extensive symptoms appear consistently to carry a higher risk of poor employment outcome. For example, in a Norwegian study, the odds of disability pensioning over 14 years rose monotonically with number of painful anatomical sites in the year before baseline, being ~4-fold higher in those with 9 or 10 painful sites [46]; in another population survey from Norway, long-term disability was  3.5 times more likely in those with generalised pain in the week before baseline than in those with localised LBP [47]; and among Finnish workers attending occupational health services with upper limb pain, >50% reported reduced productivity at work [48], the main risk factors among older employees being high pain intensity and pain-related sleep disturbance (OR 6.0 in the top tertile), rather than diagnosis.

Inflammatory arthritis
In general, RA is a more disabling condition than OA or soft tissue rheumatism, and has a more profound impact on employment.   Disability begins early, rises linearly with time and, within 10 years of disease onset, >50% of patients fail to maintain a full-time job [14]. In a large cohort with RA, only 10% remained in employment 30 years after disease onset [49]. Job retention rates were lower in occupations with high physical demands than when work was flexible and self-paced.  Similarly, when economically active patients with RA from the Norfolk Arthritis Register were followed for ~8.6 years, one-third had stopped work for health reasons at a rate 32 times greater than a matched control group [50]. 

In outpatients with AS, psoriatic arthropathy, and SLE, enrolled into a national German database, those aged 50-70 years had disability pension rates of 28%, 32% and 61% respectively, versus 37% for patients with RA [51]. The costs ascribed by the human capital approach to lost work productivity were estimated at 82%, 87% and 145% of those for similarly aged outpatients with RA. Although comparison between diseases of differing age at onset is not straight-forward, these findings suggest that inflammatory arthropathies of various kinds can have a substantial career-limiting impact on patients’ ability to work. Further evidence on this comes from Dutch employment data on patients with AS (Figure 2) [52]. Among those initially in work, the age- sex-adjusted withdrawal rate over follow-up was three times that in the general population, notably in men with a manual job (elevated 5.2-fold), although still doubled in white-collar occupations [53].  
[Figure 2 near here]

Comorbidities
Workers with MSDs may cope less well if they have concurrent medical problems which otherwise might be compatible with working. In evidence of this, one report found that among patients with arthritis, those who were also clinically depressed were significantly more likely to become work-disabled [54]. Treatment of depression in people with OA lessens their pain intensity and the interference with daily activities of their arthritis [55], and so perhaps benefits their work participation. 

The modifying effect of work activity
Manual employment is clearly associated with risk of disability pension from a MSD. Thus, among 3,674 people in the nationally representative  Health Survey 2000 in Finland, disability retirement attributed to MSDs was ~3-6 times higher in manual as compared with non-manual occupations [56]. Adjustment for physical working conditions attenuated the socioeconomic gradient by almost two-thirds, indicating that these drive much of the relationship. 

The authors further explored social differences using longitudinal data on a 10% sample of the Finnish workforce, followed during 1997-2010. Among 55-64 year-olds, disability retirement rates for back disorders were elevated 4.4-6.5-fold in manual vs. upper class non-manual workers, 5.0-6.6-fold for arthrosis, and 4.8-6.7-fold for all MSDs combined. MSDs accounted for 54-76% of the excess in disability retirement by work status [57].

Other studies have reached similar conclusions. In one investigation of socioeconomic inequalities in middle-aged men from Malmo, incidence of disability pensioning from MSDs was 3.5-fold higher in blue-collar than in ‘higher level’ white-collar workers [58]. In a study of 16,000 Finnish twins, work mainly involving lifting and carrying, or described as physically heavy, doubled the long-term risk of a MSD-related disability pension [59]; in the Kuopio Ischemic Heart Disease Risk Factor Study, odds of disability retirement were elevated by a high level of back, neck, or overall musculoskeletal strain in employment at baseline, and with very heavy or repetitive work, and work involving a lot of crouching or postural discomfort (Table 2) [39]; MSD-related disability pensioning was ~3-4 times commoner where work involved frequent lifting, regular loading of muscles,  working in an uncomfortable position, or a heavy physical workload.
[Table 2 near here]

Long-term studies in blue-collar industries have characterised the scale of the problem. For example, Jarvholm et al [60] studied disability pension rates among ~325,000 Swedish construction workers followed for 28 years. One in 5 of the workforce received a disability pension (Table 3). Rock workers fared worse, with rates ~4-times greater than non-manual employees and twice that of electricians. Other occupations at high risk of pensioning included concrete workers, insulators, brick layers, roofers, painters and floor layers. It was estimated that blue-collar workers lost 2.25 years of working life on average; ~70-80% of the loss was in workers aged >50 at pensioning 45-60% of all disability pensions at this age were MSD-related.
[Table 3 near here]

Is work at older ages good for musculoskeletal health?
Work at older ages may carry physical benefits, such as maintained muscle strength and mobility; and psychological benefits, such as sustained motivation and sense of purpose, social engagement and mental activity [4]. On the other hand, older workers may struggle with the demands of work [4], while planned normal retirement can carry benefits of its own [61, 62]. A trade-off exists therefore between opposing influences on health. Where does the balance lie?

An influential best evidence synthesis [63] for the British Department for Work and Pensions has concluded that work is ‘generally good’ for health. Using a ‘review of reviews’ methodology, the authors interrogated >10 electronic databases and search engines, abstracting materials from many peer-reviewed and grey literature reports. Findings leant heavily on ‘well referenced and structured’ narrative reviews in lieu of the few available systematic reviews and meta-analyses; quality criteria were loosely specified and findings were assessed qualitatively and were not combined to compute meta-estimates of effect. 

Much of the evidence came from studies of workers with common musculoskeletal complaints. As such, its conclusion might appear to be at odds with the evidence presented above on MSDs as a cause of early retirement. However, the evidence base was considerably slimmer at older ages (eight narrative reviews, one research summary, one official inquiry on health inequalities, and 13 original studies), and none of it had musculoskeletal health as an exposure or outcome of interest. More generally, it was concluded that older workers vary in their work capability, that they do not necessarily take more sick leave than younger workers, and that early retirement can have positive or negative effects on health depending on context; however, no evidence was adduced regarding patients with large joint disease, or inflammatory arthropathy, or in those whose jobs were physically demanding. 

It should be stressed that, while MSDs are consistent risk factors for impaired work participation, most affected individuals can and still do work successfully.  A review of patients with OA, although finding “a mild negative effect” on work participation, concluded that “many patients …managed to stay in work despite limitations” [64]; among 8,781 51-61 year-olds from the US Health and Retirement Survey, 63% reported >1 musculoskeletal conditions:  most were still at work, 1 in 7 of whom (a national estimate of 1.32 million citizens) worked despite a disability [65].

However, participation in work may not mean that work is ‘good’ for those with MSDs. One reason to draw a more guarded conclusion is that many occupational activities are recognised to cause development and progression of musculoskeletal disease – e.g. frequent kneeling, squatting, climbing, and heavy lifting probably play a role in OA knee [66]; occupational kneeling and squatting carry a higher risk of meniscal injury [16]; heavy lifting is a risk factor for hip OA (see Chapter 8); and lifting and frequent bending or twisting have consistently been associated with LBP [10]. A further concern for patients who receive a large joint arthroplasty and remain in physically demanding occupations is that joint loading could contribute to a greater risk of joint failure, through wear and tear and aseptic loosening. A third consideration is that physical work may be more painful to perform and may aggravate affected workers’ symptoms. 

Evidence of harm (or benefit) in these circumstances is wanting. Thus, a systematic review [67] found plentiful data on return-to-work times following knee surgery, but almost nothing on how the nature of work affects long-term clinical outcomes such as knee pain, quality of life, knee function, and need for joint revision. Instead, a few reports described the general advice that surgeons offer patients: most recommended avoiding intense or high-impact activities post-surgery. In one small case series a greater risk of polyethylene failure was reported in individuals who were more active, based on their occupation or retirement status [68], but in another small study of knee revisions, no relation was found to physical activity at work and leisure following surgery [69]. The optimum long-term advice for patients with knee surgery wishing to resume their previous work is therefore moot. The knowledge gap is timely to fill, given the growing number of patients with large joint replacements who are still working, or seeking work. 

More generally, further research is needed on the health risks and benefits of continued employment in older patients with MSDs and their determinants, to ensure personal advice is evidence-based and that measures to support and protect them are optimised. 

Promoting work participation in older people with musculoskeletal disorders
In reporting higher rates of work disability and job loss in manual workers with MSDs, some authors have called for improved working conditions, to combat socioeconomic differentials [56]. Others have exhorted doctors to increase their efforts to treat or prevent underlying health problems [70]. Such calls assume a predominantly biomedical relationship between working with a MSD and employment: physical stressors aggravate or cause injured and diseased tissues, which in turn render work uncomfortable and ultimately untenable. However, much evidence indicates that non-medical factors matter greatly too. 

Reference has been made to large variations in rates of MSD-attributed disability, sickness absence and ill-health retirement that are not simply explained by work demands [11, 26, 27,71]; also, to associations with non-biomedical risk factors [25, 27,28] and substantial variations over time [25]. It follows that ergonomic improvements and better medical care, although relevant, are elements of a bigger picture. It may even be that leaving work is the best outcome for a particular patient. Below we consider the current evidence on interventions to improve work participation.

Soft tissue rheumatism
Interventions to reduce sickness absence and job loss from musculoskeletal causes can take many forms, and may be directed at the individual, or at their workplace and employer, their access to services, or at the medical teams sharing their care.  

In 2012, one of us undertook a systematic review of interventions to improve work participation in those with MSDs [67]. No trial was specific to older workers. In all, 42 studies were identified, including 34 randomised controlled trials (RCTs), embracing, for example, exercise therapy, work hardening, physical therapy, psychological therapy, behavioural therapy, improved education, rehearsal of work techniques, use of lumbar supports, ‘participatory’ ergonomics (to control workplace risks and adapt the physical environment), lighter duties, reduced hours, training of managers and doctors, extra support services and case managers. Studies were typically small and of limited quality. No intervention was clearly superior to alternatives. Most interventions appeared beneficial although effect sizes were generally small, and there was evidence of publication bias, suggesting that benefits may have been over-stated.  The cost-effectiveness of interventions was not established.

If this appraisal of the evidence appears disheartening, it may be added that the trials mostly involved patients with soft tissue rheumatism, perhaps at the milder end of the disease spectrum. Sickness absence in these circumstances may be socially and behaviourally patterned – it has been shown, for example, that rates of MSD-related sickness absence vary ~ 30-fold internationally between workers doing essentially the same jobs [71] (see also Chapter 3). Also, since this review, an approach based on risk stratification (targeting interventions at those who may most benefit) has shown some promise [72].

A few observational studies also suggest that health-related job loss is not inevitable, even in industries with high demands. In a cohort of roofers aged 40-59 years, ~8% of those with musculoskeletal problems left work on health grounds over the following year [73].  However, individuals fell into three camps: men who had requested and received a job accommodation (e.g. altered work schedule, modified job tasks, lighter duties, changed equipment), men who had asked for an accommodation but had not received it, and a group who neither requested nor received it. In comparison with this last group, the odds of health-related job loss in men from the first were reduced 76%, but in those who asked and went without, they were raised >2-fold. 

In a survey of Danish employees [38], firms with flexible employment practices had only half the two-year incidence of work disability from MSDs relative to traditionally organised firms. 

In the Health and Retirement Survey [74], <20% of adults aged 51-61 years who reported working with a musculoskeletal disability had received an accommodation at work (e.g. someone to help them out, reduced working hours, rest periods, an altered job, special equipment). Over the following two years, 25% of this group discontinued work. Rates of job loss, were lower, however, only in individuals fortunate enough to enjoy the help of colleagues.

These data suggest that employers may be able to increase work retention in older people with MSDs if more adaptive and flexible work patterns can be offered. 

Osteoarthritis
The review by Palmer et al [67] found no trials on interventions to promote work participation in patients with OA, while another review [75], on vocational rehabilitation and chronic arthritis, found the evidence to be “scanty”. However, a cross-sectional study from Johnston County [76] reported that symptomatic knee OA was significantly less common in workplaces with supportive employment policies (those allowing job switching and paid sick leave or disability benefits). This apparent benefit could arise from selection out of work of affected cases, so longitudinal research is needed to clarify interpretation. 

A second study [77] found a high rate of unemployment in patients awaiting joint replacement, arthroscopy or hip resurfacing: 30% of those in work when symptoms began had quit their job because of their joint problem. Almost three-quarters had not been offered modifications to help them cope at work. Non-sedentary employment carried a greater risk of health-related job loss than work mainly involving sitting (Hazard ratio (HR) 2.7). In addition, health-related job loss was greater in those employed by a ‘micro’-firm (<10 employees, HR 1.9), presumably reflecting the limited flexibility of small employers to accommodate work sharing and alternative duties. However, the study highlights measures that in some circumstances may be job protective. 

Inflammatory arthritis
A question of particular interest to physicians is whether better control of symptoms improves work participation. Intuitively, this should follow, but little has been published for example on drug treatments for OA or soft tissue rheumatism and work participation.  By contrast, there is interest in, and a growing evidence base on the impact on work of disease-modifying and biologic drug treatments for inflammatory arthritis and spondylopathies.  

This question is considered fully in Chapters 11 and 12. Suffice it to say that for AS, a systematic review by van der Burg et al [78] drew guardedly positive conclusions: evidence was found that biologic therapy reduced absenteeism, presenteeism, and to a lesser extent job loss, but studies were small and with methodological limitations. For RA, a second review drew similar conclusions [79]. Employment status improved in four of 13 studies, absence from work in all 10 studies, and presenteeism in seven of nine studies assessing these outcomes.  A decline has been charted in RA-related work disability in Finland over the time since methotrexate and disease-modifying anti-rheumatic drugs have been widely prescribed [80].  These observations suggest that work outcomes in RA and AS may benefit from better disease control. Therefore clinicians can play a role, at least in some circumstances, in improving the work prospects of their patients.


Summary and pointers for practice
· MSDs are very common; their prevalence generally rises in older people
· At older ages they have a considerable impact on patients’ employment prospects
· Factors that influence job retention at this stage include the type of MSD, its severity and treatment, the presence of comorbid illness, people’s attitudes to work and retirement, and the work environment’s demands
· Interventions to optimise symptom control and provide a more flexible adaptive work environment can substantially improve older people’s prospects of working
· On present evidence, far more needs to done in these areas if patients are to realise this possibility

Gaps in research
· The health risks and benefits of work at older ages require further elaboration, especially in workers with major joint disease
· Interventions to extend working life are under-developed and under-tested. Because the population is ageing and patients are likely to work for longer, this gap in knowledge is urgent to fill, in relation to MSDs and many other chronic diseases of ageing



Figure 1: The one-month prevalence of disabling low back and wrist/hand pain by occupational group and country in workers aged 40-59 years from the CUPD study (adapted from ref 11)
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Figure 2: Proportion (%) of men in the Dutch population in full-time employment, by age and health status: men with ankylosing spondylitis vs. all men (adapted from Boonen et al [53])



Table 1: Age-adjusted associations of prevalent disease with incidence of disability retirement in the Kuopio Ischemic Heart Disease Risk Factor Study (adapted from Krause et al [39])

	Variable
	
	Odds Ratio
	
	95% CI

	Serious injury in the past
	
	2.73
	
	1.45-5.15

	Osteoarthritis
	
	2.19
	
	1.24-3.86

	Rheumatoid arthritis
	
	1.51
	
	0.56-4.03

	Back problems
	
	1.60
	
	0.97-2.67







Table 2: Associations of physical working conditions with incidence of disability retirement in men from the Kuopio Ischemic Heart Disease Risk Factor Study (adapted from Krause et al [39])

	Variable
	
	Odds Ratio
	
	95% CI

	Physical Work
	
	
	
	

	Light 
	
	1.00
	
	-

	Moderately active
	
	2.14
	
	1.09-4.20

	Heavy or very heavy
	
	3.27
	
	1.61-6.63

	
Work in uncomfortable position
	
	
	
	

	Very little
	
	1.00
	
	-

	Some
	
	2.12
	
	1.03-4.34

	Much
	
	2.64
	
	1.38-5.06

	
Crouching
	
	
	
	

	None
	
	1.00
	
	-

	Some
	
	1.78
	
	0.94-3.34

	Much
	
	2.45
	
	1.08-5.52

	
Musculoskeletal strain index
	
	
	
	

	First quartile
	
	1.00
	
	-

	Second quartile
	
	1.81
	
	0.77-4.27

	Third quartile
	
	2.00
	
	0.83-4.82

	Fourth quartile
	
	2.96
	
	1.29-6.78

	
Repetitive strain Index
	
	
	
	

	First tertile
	
	1.00
	
	-

	Second tertile
	
	1.43
	
	0.71-2.87

	Third tertile
	
	2.08
	
	1.17-3.70

	
	
	
	
	

	Back strain
	
	
	
	

	Little
	
	1.00
	
	-

	Moderate
	
	1.53
	
	0.66-3.53

	Much
	
	2.49
	
	1.22-5.07

	
	
	
	
	

	Neck strain
	
	
	
	

	Little
	
	1.00
	
	-

	Moderate
	
	1.08
	
	0.47-2.48

	Much
	
	1.86
	
	0.95-3.62



Risk estimates (which are not mutually adjusted) were adjusted for age in four bands

Table 3: Relative risks of disability pension before age 65 in the construction industry (adapted from Järvholm et al [60])

	Occupation
	

	RR
	
	95% CI
	
	DP (%)

	Rock workers
	
	2.16
	
	1.96-2.39
	
	37.4

	Concrete workers
	
	1.94
	
	1.81-2.09
	
	29.8

	Insulators
	
	1.90
	
	1.69-2.14
	
	21.2

	Roofers
	
	1.88
	
	1.62-2.17
	
	24.1

	Painters
	
	1.88
	
	1.75-2.03
	
	20.1

	Brick-layers
	
	1.77
	
	1.63-1.93
	
	25.3

	Earth-moving workers
	
	1.75
	
	1.61-1.90
	
	24.5

	Crane operators
	
	1.71
	
	1.55-1.88
	
	33.6

	Floor-layers
	
	1.71
	
	1.55-1.89
	
	18.9

	Woodworkers
	
	1.53
	
	1.43-1.63
	
	17.6

	Sheet-metal workers
	
	1.50
	
	1.38-1.64
	
	15.6

	Plumbers and pipe fitters
	
	1.41
	
	1.30-1.52
	
	19.7

	Electricians
	
	1.00
	
	-
	
	10.2

	Foremen
	
	0.65
	
	0.60-0.70
	
	12.7

	Salaried employees
	
	0.54
	
	0.48-0.59
	
	10.8

	All occupations
	
	
	
	
	
	(18.5)



% DP – Proportion receiving a disability pension between 1980-2008
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