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Summary
Large international variation in the prevalence of disabling forearm and low back pain was only partially explained by established personal and socio-economic risk factors.


Abstract

To compare the prevalence of disabling low back pain (DLBP) and disabling wrist/hand pain (DWHP) among groups of workers carrying out similar physical activities in different cultural environments, and to explore explanations for observed differences, we conducted a cross-sectional survey in 18 countries.  Standardised questionnaires were used to ascertain pain that interfered with everyday activities and exposure to possible risk factors in 12,426 participants from 47 occupational groups (mostly nurses and office workers).  Associations with risk factors were assessed by Poisson regression.  The one-month prevalence of DLBP in nurses varied from 9.6% to 42.6%, and that of DWHP in office workers from 2.2% to 31.6%.  Rates of disabling pain at the two anatomical sites co-varied (r = 0.76), but DLBP tended to be relatively more common in nurses and DWHP in office workers. Established risk factors such as occupational physical activities, psychosocial aspects of work and tendency to somatise were confirmed, and associations were found also with adverse health beliefs and group awareness of people outside work with musculoskeletal pain.  However, after allowance for these risk factors, up to eightfold differences in prevalence remained.  Systems of compensation for work-related illness, and financial support for health-related incapacity for work appeared to have little influence on the occurrence of symptoms.  Our findings indicate large international variation in the prevalence of disabling forearm and back pain among occupational groups carrying out similar tasks, which is only partially explained by the personal and socio-economic risk factors that were analysed.
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Introduction
In Europe, musculoskeletal disorders, especially of the back and upper limb, are the biggest single cause of incapacity for work, with direct costs amounting to between 0.5 and 2 per cent of gross domestic product [1].  In many cases they are attributed to mechanical stresses from occupational activities such as heavy lifting and repetitive movements of the wrist and hand, and this has prompted legislation requiring employers to ensure that methods of work are ergonomically sound [8,9].

Unlike many occupational hazards, however, back and arm pain are not a simple consequence of harmful physical exposures.  There is good evidence from observational studies that they are also associated with, and predicted by, psychological risk factors such as low mood and somatising tendency (a general tendency to worry about common somatic symptoms) [11,12,18,19].  In addition, they have been linked, although less consistently, with various psychosocial aspects of work, such as low control, support and job satisfaction [13].  Moreover, there are indications that their prevalence varies between countries, and within countries over time, in a way that cannot be explained by known causes [4,14].  This has led to the hypothesis that their occurrence, and especially their chronicity and resultant disability, are strongly influenced by adverse health beliefs and expectations, acting through a nocebo effect [4].

If correct, this would have important practical implications.  Good ergonomic practice reduces physical stresses that can trigger symptoms, and makes tasks easier and more comfortable.  However, if presented in the wrong way, it could also promote an exaggerated belief among workers that they are exposed to serious risk of injury, and thereby cause a paradoxical increase in symptoms and disability.  An effect of this sort might explain why randomised controlled trials of ergonomic interventions to prevent low back pain have failed to show benefit [7].

Another reason for differences in prevalence between countries might be that rates of disabling musculoskeletal pain are influenced by systems of compensation for work-related illness and injuries, and of financial support for health-related incapacity for work.  The possibility of financial benefits from a health problem could be a subconscious stimulus to illness that would not otherwise occur. 

The Cultural and Psychosocial Influences on Disability (CUPID) study is an international, multi-centre epidemiological investigation that was established to explore the contribution of culturally determined health beliefs and other psychosocial and economic risk factors to the disability arising from common musculoskeletal complaints [5].  We here present findings on low back and wrist/hand pain, in which we compare the frequency of disabling symptoms among groups of workers carrying out similar physical activities in different cultural and socioeconomic environments, and assess the extent to which variations in prevalence can be explained by putative risk factors, including health beliefs and social security provisions.


Methods
The study was conducted by teams of investigators in each of 18 countries (Table 1), data then being forwarded for analysis by a coordinating group in Southampton, UK.  Ethical approval was provided by the relevant research ethics committee in each country [5].

Study sample
Data collection was carried out during 2006-11, using methods that have been reported in detail elsewhere [5].  The study sample comprised 47 occupational groups (1-4 per country – see Table 1), which fell into three categories – nurses (including nursing assistants), office workers and “other workers” (mainly jobs entailing repetitive tasks with the hands or arms, postal workers being the most common).  All participants were aged 20-59 years, and all had been in their current job for at least 12 months.  The aim was to recruit at least 200 workers in each occupational group, which would be more than adequate to detect differences in the prevalence of symptoms and disability of the magnitude that was anticipated.


Ascertainment of exposures and outcomes
Information about musculoskeletal symptoms and personal risk factors was elicited through a standardised questionnaire, either at interview (25 occupational groups), by self-administration (18 groups), or a combination of the two (4 groups).  The questionnaire was first drafted in English, and then translated into local languages where necessary.  The accuracy of translation was checked by independent back-translation, with subsequent amendment if required.  

Among other things, the questionnaire asked about: sex; age; smoking status; hours worked per week (classified as <50 or 50+); occupational lifting (whether an average working day entailed lifting weights of 25 kg or more by hand); whether an average working day entailed use of a keyboard for >4 hours in total and/or other tasks involving repeated movements of the wrists or fingers for >4 hours in total; various psychosocial aspects of work (incentives from piecework or bonuses; time pressure; lack of choice in what work is done, how and when; lack of support from colleagues or supervisor/manager; job dissatisfaction; and perceived job insecurity if off work for three months with illness); somatising tendency; mental health; adverse beliefs about musculoskeletal pain in the low back and arm (work-relatedness, prognosis and effects of physical activity); whether the participant had heard of the term “repetitive strain injury” (“RSI”) or an equivalent; and about pain in the past month in the low back and wrist/hand (either or both sides).  

Questions about somatising tendency were taken from the Brief Symptom Inventory (BSI) [6], and subjects were classified according to the number of symptoms from a total of five (faintness or dizziness, pains in the heart or chest, nausea or upset stomach, trouble getting breath, hot or cold spells) that had been at least moderately distressing in the past week.  Questions about mental health came from the relevant domain of the Short Form-36 (SF-36) questionnaire [20], and scores were classified to approximate thirds of the distribution in the full study sample (denoted good, intermediate or poor).

In the ascertainment of musculoskeletal pain, the anatomical areas of interest were depicted in diagrams.  For each site (low-back and wrist/hand), subjects were asked whether they had experienced pain lasting for longer than a day at any time during the past month, and if so, whether during this time, the pain had made it difficult or impossible to carry out any of a specified list of everyday activities (for low back: getting dressed, doing normal jobs around the house or cutting toe nails; for wrist/hand: getting dressed, doing normal jobs around the house, writing, locking/unlocking doors or opening bottles/jars/taps).  Pain was classed as disabling if it had made any of these activities difficult or impossible.

In addition to personal risk factors, we also ascertained a number of risk factors which operated at the level of the occupational group.  Some of these were derived from the prevalence of personal characteristics within the relevant group as established from the questionnaire – the prevalence of knowing someone outside work with low back pain and with arm pain; the prevalence of adverse beliefs about musculoskeletal pain in the low back and arm; and the prevalence of having heard of the term “repetitive strain injury” (“RSI”) or an equivalent.  Other group-level risk factors were provided by the local investigators in each participating country – the unemployment rate in the community from which the occupational group came; whether social security support was available for members of the community who were unemployed; the extent to which employees were eligible for pay during sickness absence; whether workers were entitled to compensation for work-related low back or wrist/hand disorders; whether special financial support was available in cases of ill-health retirement; whether a fee had to be paid to see a doctor in primary care; and whether workers had access to an occupational health service.  


Statistical analysis
Statistical analysis was carried out with Stata version 12.1 software, and focused on two outcomes – disabling low back pain (DLBP) in the past month and disabling wrist/hand pain (DWHP) in the past month.  We first compared the prevalence of these two outcomes across occupational groups.  We then explored personal risk factors, using GLLAMM (generalised linear latent and mixed models) to fit random effects Poisson regression models with robust standard errors.  We employed two-level models with individuals clustered by occupational group.  For each outcome, the analysis incorporated all potentially relevant risk factors in a single model, and associations were summarised by prevalence rate ratios (PRRs) with associated 95% confidence intervals (95%CIs).

Next, we compared the observed counts of cases of disabling musculoskeletal pain in each occupational group with the numbers that would have been expected based on their distribution of individual-level risk factors and the overall prevalence of the two outcomes in the full study sample.  

We then extended our Poisson regression models to include each group-level risk factor in turn, along with all of the personal risk factors.  Those group-level risk factors which showed statistically significant (p<0.05) associations when examined separately were re-analysed in a further model, together with all personal risk factors.  Finally, we recalculated expected counts of cases by occupational group, taking into account significant group-level risk factors as well as personal risk factors, and again made comparison with the observed counts.  To check what proportion of the residual variation was explained by systematic differences between countries, we derived estimates of between-country variance and additional variance between occupational groups, from three-level Poisson regression models that allowed for clustering by country as well as by occupational group. 

Results
The response rate among those invited to take part in the study exceeded 80% in 33 of the 47 occupational groups, but was less than 50% in five groups.  Usable questionnaires were obtained from a total of 12,426 participants, the number by occupational group ranging from 92 to 1018.  The demographic characteristics of the study sample and the distributions of exposure to risk factors by occupational group have been described in detail elsewhere [5].  As expected, a high proportion of office workers (>80% in all but one group) reported using a keyboard for longer than four hours per day, whereas manual lifting of weights ≥25 kg was most common in nurses.

Figure 1 shows the one-month prevalence of disabling low back and wrist/hand pain by occupational group.  Overall, DLBP was reported by 22.0% of participants, and DWHP by 14.4%.  However, there was marked variation between occupational groups (geometric standard deviations (SDs) 1.68 for DLBP and 2.28 for DWHP), and this was apparent even within the same category of occupation.  For example, among nurses, the prevalence of DLBP ranged fourfold – from 9.6% (95%CI 5.8% to 14.8%) in Pakistan and 11.3% (95%CI 8.9% to 14.1%) in Japan to 37.7% (95%CI 31.3% to 44.5%) in Costa Rica and 42.6% (95%CI 36.7% to 48.6%) in Nicaragua.  And for DWHP in office workers, rates varied more than 14-fold, ranging from 2.2% (95%CI 0.6% to 5.6%) in Pakistan and 2.3% (95%CI 0.9% to 4.6%) in Japan to 31.3% (95%CI 25.9% to 37.1%) in Brazil and 31.6% (95%CI 26.2% to 37.3%) in Nicaragua.  Overall, there was a strong correlation between the prevalence of pain at the two anatomical sites (Pearson correlation coefficient = 0.76), but with a tendency for DLBP to be relatively more common in nurses and DWHP in office workers.

Table 2 summarises the associations of disabling pain with personal risk factors.  As might be expected from the differences in prevalence between nurses and office workers, DLBP was associated with occupational lifting, and DWHP with occupational use of a keyboard or other repetitive movements of the wrist/hand.  DWHP was also more frequent among people who had heard of terms such as “RSI”.  Otherwise, associations were similar for the two health outcomes, the highest PRRs being for report of two or more distressing somatic symptoms in the past week (2.10, 95%CI 1.88-2.33 for DLBP; and 2.24, 95%CI 1.99-2.52 for DWHP).  In addition, both outcomes were more prevalent in women than men, at older ages, in current smokers, where work entailed time pressures, where there was a lack of support at work, when mental health was poor, and in people with adverse beliefs about the work-relatedness and prognosis of musculoskeletal pain.  

When account was taken of the personal risk factors listed in Table 2, the ratio of observed to expected cases still varied four-fold between occupational groups for DLBP (geometric SD 1.45) and 14-fold for DWHP (geometric SD 1.82) (Figure 2).  Moreover, the correlation between rates of disabling pain at the two anatomical sites persisted (Pearson correlation coefficient = 0.72), as did the tendency for relatively more DLBP in nurses and relatively more DWHP in office workers.

Table 3 shows the associations of pain prevalence with group-level variables after account was taken of personal risk factors.  In analyses that examined each group-level risk factor separately, the only variable significantly associated with DLBP was the group prevalence of knowing someone outside work with low back pain (PRR for 1 SD increase in prevalence 1.12, 95%CI 1.01-1.23)  For DWHP significant associations were observed with group prevalence of knowing someone outside work with arm pain (PRR for 1 SD increase in prevalence 1.40, 95%CI 1.25-1.58), group prevalence of adverse beliefs about the prognosis of arm pain (PRR for 1 SD increase in prevalence 1.23, 95%CI 1.10-1.38), and access to an occupational health service (PRR 1.47, 95%CI 1.05-2.05).  When the associations with these three variables were mutually adjusted, risk estimates were somewhat reduced (PRRs 1.35, 1.10 and 1.33 respectively), but all remained statistically significant.

After allowance for the significant group-level risk factors as well as personal risk factors, the variation in ratios of observed to expected cases of DWHP was further reduced, but remained eight-fold (geometric SD 1.57) as illustrated in Figure 3.  The occupational groups with the highest ratios were office workers in Colombia (2.1) and postal workers in the UK  (1.9), and those with lowest ratios were sales workers in Japan (0.24) and office workers in Japan (0.25).  Poisson regression with clustering by country as well as occupational group indicated that of the residual variance attributable to occupational group and country, 92% was between-country,     

To check for possible bias, we repeated analyses, including the method by which questionnaires were completed (interview, self-administered or a combination) as an additional explanatory variable.  Risk estimates were virtually unaltered.  We also repeated analyses after exclusion of the five occupational groups in which the response rate was <50%.  Again, results were essentially unchanged. 

Discussion
Our study has demonstrated large variation between occupational groups internationally in the occurrence of disabling musculoskeletal illness.  The variation applied even to groups carrying out similar occupational activities, and was only partially explained by the personal demographic, physical and psychosocial risk factors examined.  After allowance for personal risk factors, associations were found also with group awareness of others outside work with musculoskeletal pain, and for DWHP, with access to an occupational health service and adverse beliefs in the group about the prognosis of arm pain.  However, even after these had been taken into account, there were still eightfold differences in the prevalence of DWHP between occupational groups.

In comparisons of illness between countries, and particularly of subjective complaints, there is a possibility of bias because symptoms are understood differently in different languages and cultures.  Thus, even with the care that we took in translation, the term “pain” may not have meant the same to all participants in our study.  To reduce the potential for misinterpretation and bias, we focused on pain which made everyday activities difficult or impossible.  Moreover, in some cases, large differences in prevalence were observed even between occupational groups from the same country who were questioned in the same language.  For example, rates of DWHP in Brazilian office workers and nurses were some 15 times higher than that in other workers (sugar cane cutters) from Brazil.  Thus, we do not think that the variation in reported pain prevalence can be explained simply by differences in the understanding of pain.  The anatomical sites of interest were illustrated by diagrams, and are unlikely to have been misinterpreted systematically.  

For practical reasons, it was necessary to administer the questionnaire by interview in some occupational groups (e.g. those with low literacy) and by self-completion in others (e.g. where they were geographically dispersed or their employers would not allow time for them to be interviewed).  However, adjustment for the method by which questionnaires were answered did not materially alter our findings.

Another possible source of bias was the loss of subjects who declined to take part in the study.  Although rates of participation were generally high, response rates in a few occupational groups were notably lower.  However, exclusion of the five groups with response rates <50% did not importantly change the pattern of results.

Bias might also have arisen through differential healthy worker selection.  If individuals with musculoskeletal disorders had been selected out of employment in some occupational groups because of their illness (or in some occupational groups were absent from work at the time when the study sample was recruited), spuriously low prevalence rates could have resulted.  However, it seems highly unlikely that such selection would have occurred on a scale sufficient to explain the large differences in prevalence that were observed.

A further limitation was the relatively crude information that we obtained about occupational activities.  Because of limited resources, we were unable to make detailed ergonomic assessments of working practices.  If there were non-differential errors in the ascertainment and characterisation of exposures, this would have tended to bias risk estimates towards the null, causing us to underestimate the contribution of physical activities to variations in prevalence between occupational groups.  That said, observed differences in pain prevalence between nurses (who carried out more heavy lifting) and office workers (who carried out more work with computer keyboards) were much smaller than the differences between occupational groups carrying out similar activities in different countries (Figure 1).  Moreover, the variation in prevalence of DWHP that was unexplained after adjustment for measured risk factors did not appear to be related to occupational category (Figure 3).  Thus, it seems unlikely that a more detailed and accurate assessment of individual activities would have accounted for substantially more of the variation between occupational groups.

Previous studies have also indicated major international variation in the prevalence of musculoskeletal pain [3,17].  However, findings cannot be compared directly with ours since they do not relate to specific occupational groups, the countries studied were largely different from those in our investigation, and the definition of pain outcomes differed from that which we used.  Moreover, these studies did not explore risk factors that might explain the variation.  

The associations that were found with personal risk factors, both physical and psychosocial, were much as would have been expected from previous research, including some analyses based on data from individual countries in the CUPID study [2,10,16,21].  Most notable was the elevated risk in people who tended to somatise, a finding that has been reported before, both for low back and wrist/hand pain, including in longitudinal studies in which somatising tendency predicted the future incidence and persistence of pain [12,19].  It would not be surprising if people who tended to worry about other common somatic symptoms, were also more aware of, and more likely to report, musculoskeletal complaints.  Associations were also observed with adverse beliefs about the work-relatedness and prognosis of musculoskeletal pain, and in the case of DWHP, with awareness of RSI or equivalent terms (Table 2).  However, these were weaker.  The patterns of association with psychosocial risk factors were similar for DLBP and DWHP, suggesting that similar psychological mechanisms contribute to both forms of illness. 

A cross-sectional survey such as ours cannot establish the extent to which observed associations are causal.  It may be, for example, that part of the association between disabling pain and low mood occurred because living with pain is depressing (although longitudinal studies indicate that if this does occur then it is not the full explanation [11]).  Also, the presence of pain may make people more aware of, and more likely to report, occupational activities that are made difficult by the symptom.  However, even with the assumption that all associations with personal risk factors were causal, those risk factors did not explain the major variation in pain prevalence between occupational groups.  Furthermore, the persisting correlation between DWHP and DLBP after adjustment for personal risk factors (Figure 2) suggests that whatever was responsible for the variation applied similarly to both health outcomes.

A particular strength of our study was its capacity to examine group-level, cultural and socio-economic risk influences on disabling pain while adjusting for personal risk factors at an individual level.  However, with a total of only 47 occupational groups, we were concerned not to use too many degrees of freedom when analysing group-level risk factors.  Thus, we first examined each group-level risk factor separately, and in our final model, retained only those which showed statistically significant associations when examined independently.  As well as socio-economic variables such as unemployment rate and social security support for the unemployed, we defined some group-level risk factors according to the prevalence of individual characteristics within each occupational group.  In one case (knowing someone outside work with back or arm pain) there was a danger that the responses of individuals with pain might be biased by their illness (i.e. the occurrence of similar pain in other people would be brought to their attention because of their own symptoms).  Thus, the group prevalence would be a more reliable measure.  In other cases, we speculated that the group prevalence might reflect an environment that had an influence over and above that of the same characteristic in the individual.

The association of disabling pain with group awareness of people outside work with musculoskeletal symptoms may have occurred because non-occupational risk factors increased the prevalence such symptoms both in the occupational group and in the wider community from which it was drawn.  Another possibility is that greater awareness of musculoskeletal pain in a community predisposed workers to develop symptoms through a nocebo effect, similar to that which has been proposed for chronic whiplash injury [15].  Against this, however, once account had been taken of the individual worker’s knowledge, DWHP was not related to group awareness of terms such as RSI.

The higher risk of DWHP where workers had access to an occupational health service may reflect a greater tendency to medicalise symptoms in these circumstances, especially if occupational health practitioners overstate the risks of musculoskeletal injury through work.  However, it is also possible that in some cases occupational health services are engaged because of a high frequency of musculoskeletal disorders in a workforce.
 
Adjustment for significant group-level risk factors did reduce the differences in prevalence of DWHP between occupational groups, but fell a long way short of explaining the variation, which remained eightfold.  This indicates that there are other important determinants of common musculoskeletal complaints that were not adequately captured by the variables that we analysed.

Overall, our findings are consistent with the hypothesis that widespread awareness of musculoskeletal pain and adverse beliefs about it predispose to its occurrence in a workforce, but any such effect appears to be relatively small and did not account for major differences in prevalence that we observed.  Nor could the variation be explained by well established personal risk factors or by socioeconomic influences such as systems of compensation for work-related illness and injuries, and financial support for health-related incapacity for work. 
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Table 1	Countries and occupational groups studied


	Country
	
	Abbreviation
	
	Occupational groups


	
	
	
	
	

	Brazil
	
	BR
	
	Office workers, nurses, sugar cane cutters


	Ecuador
	
	EC
	
	Office workers, nurse assistants, flower plantation workers


	Colombia
	
	CO
	
	Office workers


	Costa Rica
	
	CR
	
	Office workers, nurses, telephone call centre workers


	Nicaragua
	
	NI
	
	Office workers, nurses, machine operators


	UK
	
	UK
	
	Office workers, nurses, mail sorters


	Spain
	
	SP
	
	Office workers, nurses


	Italy
	
	IT
	
	Nurses, assembly line workers


	Greece 
	
	GR
	
	Office workers, nurses, postal clerks


	Estonia
	
	EE
	
	Office workers, nurses


	Lebanon
	
	LB
	
	Office workers, nurses, food production workers


	Iran
	
	IR
	
	Office workers, nurses


	Pakistan
	
	PK
	
	Office workers, nurses, mail sorters


	Sri Lanka
	
	LK
	
	Office workers, nurses, mail sorters (other workers 1), sewing machinists (other workers 2)


	Japan
	
	JP
	
	Office workers, nurses, transportation operatives (other workers 1), sales workers (other workers 2)


	South Africa
	
	SA
	
	Office workers, nurses


	Australia
	
	AU
	
	Nurses


	New Zealand
	
	NZ
	
	Office workers, nurses, mail sorters
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Table 2	Associations of disabling low back and wrist/hand pain with personal risk factors


	Risk factor
	
	Disabling low back pain
	
	Disabling wrist/hand pain

	
	
	N
	(%)
	PRRa
	(95%CI)
	
	N
	(%)
	PRRa
	(95%CI)

	
	
	
	
	
	
	
	
	
	
	

	Sex
	
	
	
	
	
	
	
	
	
	

		Male
	
	668
	(15.4)
	1
	
	
	329
	(7.6)
	1
	

		Female
	
	2071
	(25.6)
	1.31
	(1.16-1.47)
	
	1466
	(18.2)
	1.56
	(1.37-1.78)

	
	
	
	
	
	
	
	
	
	
	

	Age (years)
	
	
	
	
	
	
	
	
	
	

		20-29
	
	507
	(16.6)
	1
	
	
	341
	(11.1)
	1
	

		30-39
	
	824
	(20.7)
	1.24
	(1.13-1.37)
	
	480
	(12.1)
	1.08
	(0.93-1.26)

		40-49
	
	913
	(26.4)
	1.54
	(1.38-1.72)
	
	582
	(16.9)
	1.39
	(1.15-1.67)

		50-59
	
	495
	(25.5)
	1.55
	(1.39-1.72)
	
	392
	(20.2)
	1.74
	(1.36-2.22)

	
	
	
	
	
	
	
	
	
	
	

	Smoking status
	
	
	
	
	
	
	
	
	
	

		Never smoked
	
	1678
	(21.4)
	1
	
	
	1164
	(14.8)
	1
	

		Ex-smoker
	
	424
	(23.8)
	1.17
	(1.07-1.28)
	
	259
	(14.5)
	1.04
	(0.94-1.16)

		Current smoker
	
	633
	(23.0)
	1.18
	(1.06-1.31)
	
	369
	(13.4)
	1.20
	(1.06-1.35)

		Missing
	
	4
	(10.3)
	0.58
	(0.28-1.22)
	
	3
	(7.7)
	0.56
	(0.23-1.35)

	
	
	
	
	
	
	
	
	
	
	

	Activity in an average working day
	
	
	
	
	
	
	
	
	
	

	Lifting weights ≥25 kgb
	
	1117
	(24.9)
	1.16
	(1.06-1.26)
	
	
	
	
	

	Use of keyboard or other repeated movements of wrist/hand for >4 hoursc
	
	
	
	
	
	
	1559
	(17.0)
	1.63
	(1.40-1.90)

	
	
	
	
	
	
	
	
	
	
	

	Psychosocial aspects of work
	
	
	
	
	
	
	
	
	
	

	Work for >50 hours per week
	
	430
	(16.1)
	1.02
	(0.94-1.11)
	
	202
	(7.6)
	0.99
	(0.85-1.15)

	Time pressure at work
	
	2218
	(23.7)
	1.20
	(1.10-1.32)
	
	1425
	(15.3)
	1.16
	(1.04-1.29)

	Incentives at work
	
	785
	(22.5)
	1.03
	(0.96-1.11)
	
	500
	(14.3)
	0.96
	(0.84-1.09)

	Lack of support at work
	
	821
	(27.2)
	1.13
	(1.03-1.24)
	
	570
	(18.9)
	1.12
	(1.03-1.22)

	Job dissatisfaction
	
	598
	(23.6)
	1.07
	(0.95-1.21)
	
	362
	(14.3)
	1.11
	(0.97-1.28)

	Lack of job control
	
	648
	(24.3)
	1.07
	(0.98-1.16)
	
	449
	(16.8)
	1.13
	(1.03-1.25)

	Job insecurity
	
	940
	(24.0)
	1.12
	(1.03-1.23)
	
	541
	(13.8)
	0.95
	(0.84-1.08)

	
	
	
	
	
	
	
	
	
	
	

	Number of distressing somatic symptoms in past week 
	
	
	
	
	
	
	
	
	
	

		0
	
	1080
	(14.6)
	1
	
	
	630
	(8.5)
	1
	

		1
	
	661
	(25.3)
	1.47
	(1.32-1.63)
	
	446
	(17.1)
	1.53
	(1.38-1.70)

		2+
	
	962
	(42.1)
	2.10
	(1.88-2.33)
	
	697
	(30.5)
	2.24
	(1.99-2.52)

	Missing
	
	36
	(28.3)
	1.55
	(1.09-2.20)
	
	22
	(17.3)
	1.36
	(0.92-2.02)

	
	
	
	
	
	
	
	
	
	
	

	Mental health
	
	
	
	
	
	
	
	
	
	

		Good
	
	797
	(17.0)
	1
	
	
	563
	(12.0)
	1
	

		Intermediate
	
	800
	(21.3)
	1.16
	(1.08-1.26)
	
	529
	(14.1)
	1.11
	(0.97-1.27)

		Poor
	
	1128
	(29.0)
	1.42
	(1.28-1.57)
	
	696
	(17.9)
	1.27
	(1.13-1.43)

	Missing
	
	14
	(17.9)
	0.87
	(0.56-1.36)
	
	7
	(9.0)
	0.74
	(0.30-1.82)

	
	
	
	
	
	
	
	
	
	
	

	Adverse beliefs about musculoskeletal paind
	
	
	
	
	
	
	
	
	
	

		Work-relatedness
	
	1174
	(28.1)
	1.26
	(1.15-1.39)
	
	738
	(20.4)
	1.37
	(1.24-1.51)

		Physical activity
	
	518
	(23.1)
	1.01
	(0.93-1.10)
	
	178
	(13.0)
	0.83
	(0.73-0.96)

		Prognosis
	
	510
	(29.6)
	1.27
	(1.15-1.39)
	
	271
	(21.9)
	1.16
	(0.99-1.37)

	
	
	
	
	
	
	
	
	
	
	

	Heard of “RSI” or equivalentc
	
	
	
	
	
	
	1056
	(15.5)
	1.13
	(1.03-1.24)



 
aMutually adjusted risk estimates derived from a single Poisson regression model for each outcome
bNot included in model for DWHP
cNot included in model for DLBP
dAbout low back pain or arm pain according to the outcome

Table 3	Associations of disabling low back and wrist/hand pain with group-level risk factors


	Risk factor
	
	Number of occupational groups exposed
	Level of exposure
	
	Disabling low back pain
	
	Disabling wrist/hand pain

	
	
	
	Mean
	(SDa)
	
	PRRb
	(95%CI)
	
	PRRb
	(95%CI)

	
	
	
	
	
	
	
	
	
	
	

	Group prevalence (%) of adverse beliefs about low back painc 
	
	
	
	
	
	
	
	
	
	

	Work-relatedness
	
	47
	0.32
	0.20
	
	0.98
	(0.89-1.07)
	
	
	

		Physical activity 
	
	47
	0.19
	0.18
	
	0.92
	(0.84-1.01)
	
	
	

		Prognosis 
	
	47
	0.12
	0.08
	
	1.04
	(0.94-1.14)
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Group prevalence (%) of adverse beliefs about arm painc
	
	
	
	
	
	
	
	
	
	

	Work-relatedness
	
	47
	0.30
	0.18
	
	
	
	
	1.06
	(0.92-1.22)

		Physical activity 
	
	47
	0.12
	0.12
	
	
	
	
	0.89
	(0.79-1.00)

		Prognosis 
	
	47
	0.10
	0.07
	
	
	
	
	1.23
	(1.10-1.38)

	
	
	
	
	
	
	
	
	
	
	

	Group prevalence (%) of knowing someone outside work with 
	
	
	
	
	
	
	
	
	
	

	Low back painc 
	
	47
	0.59
	0.14
	
	1.12
	(1.01-1.23)
	
	
	

	Arm painc
	
	47
	0.41
	0.12
	
	
	
	
	1.40
	(1.25-1.58)

	
	
	
	
	
	
	
	
	
	
	

	Group prevalence (%) of having heard about “RSI” or equivalentc
	
	47
	0.52
	0.25
	
	
	
	
	1.05
	(0.91-1.20)

	
	
	
	
	
	
	
	
	
	
	

	Access to occupational health services (some or all workers)
	
	38
	
	
	
	1.32
	(1.00-1.76)
	
	1.47
	(1.05-2.05)

	
	
	
	
	
	
	
	
	
	
	

	Full sick pay in first three months absence
	
	25
	
	
	
	1.12
	(0.92-1.35)
	
	1.16
	(0.87-1.55)

	
	
	
	
	
	
	
	
	
	
	

	Financial support for ill-health retirement (sometimes or usually)
	
	28
	
	
	
	1.19
	(0.94-1.51)
	
	1.35
	(0.94-1.94)

	
	
	
	
	
	
	
	
	
	
	

	Social security for long-term unemployment
	
	28
	
	
	
	0.97
	(0.78-1.19)
	
	0.94
	(0.69-1.27)

	
	
	
	
	
	
	
	
	
	
	

	Compensation (any) for work-related musculoskeletal disorders of
	
	
	
	
	
	
	
	
	
	

	Back 
	
	40
	
	
	
	1.01
	(0.87-1.19)
	
	
	

	Arm 
	
	40
	
	
	
	
	
	
	1.15
	(0.78-1.68)

	
	
	
	
	
	
	
	
	
	
	

	Unemployment rate ≥10%
	
	12
	
	
	
	1.11
	(0.91-1.34)
	
	0.89
	(0.66-1.20)

	
	
	
	
	
	
	
	
	
	
	

	Payment for primary care (part or full)
	
	19
	
	
	
	1.01
	(0.83-1.23)
	
	1.13
	(0.84-1.52)



aStandard deviation
bEach risk factor was examined independently in a separate Poisson regression model with adjustment for all of the risk factors in Table 2
cRisk estimates are for an increase of one standard deviation







Figure 1	One-month prevalence of disabling low back and wrist/hand pain by occupational group








Figure 2	Ratios of observed counts of disabling low back and wrist/hand pain to those expected from the distribution of individual-level risk factors in each occupational group





Figure 3	Ratios of observed to expected prevalence of disabling wrist/hand pain in occupational groups according to level of adjustment for risk factors
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