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Objectives: The demand-control-support ''job strain'' model is frequently used in occupational health 29 research. We sought to explore the relationship between job strain and back pain. 30 Method: Thousand two hundred and ninety-eight collaborators of a Swiss teaching hospital responded to 31 a cross-sectional questionnaire survey that measured job strain, the occurrence of back pain as well as the 32 characteristics and consequences of this pain. 33 Results: Job strain computed with both psychological and physical demands was strongly and signifi-34 cantly associated with various measures of back pain. These associations displayed a dose-response pat-35 tern, and remained strong even after adjustment for job characteristics and professional categories. In 36 contrast, separate dimensions of job strain (except physical demands) and job strain computed with only 37 psychological demands did not remain significantly associated with back pain after adjustment for other 38 variables. 39 Conclusion: Our results support the findings linking back pain to job strain. Moreover, the relationship 40 between back pain and job strain is much stronger if job strain includes both psychological and physical 41 demands. Results of this study suggest that workplace interventions that aim to reduce job strain may 42 help prevent back pain and may alleviate the personal, social, and economic burden attributable to back 43 pain.

Introduction

Non-specific back pain is a common condition. Up to 90% of adults experience back pain at least once in their lives [START_REF] Waddell | The back pain revolution[END_REF][START_REF] Walker | Low back pain in Australian adults: prevalence and associated disability[END_REF]. It is a frequent complaint in hospital settings, especially among healthcare personnel [START_REF] Gonge | Do psychosocial strain and physical exertion predict 492 onset of low-back pain among nursing aides?[END_REF][START_REF] Josephson | Workplace factors and care 507 seeking for low-back pain among female nursing personnel[END_REF][START_REF] Lagerström | Work-related low-back problems in nursing[END_REF]. Several studies have shown that non-specific back pain is related to multiple aspects of the work environment, including physical demands (e.g. awkward body position) but also psychosocial factors [START_REF] Bongers | Psychosocial factors at work and musculoskeletal disease[END_REF][START_REF] Bongers | Epidemiology of work related neck and upper limb problems: psychosocial and personal risk factors (part I) and effective interventions from a bio behavioural perspective (part II)[END_REF][START_REF] Burdorf | Positive and negative evidence of risk factors for back disorders[END_REF].

With respect to the psychosocial factors, systematic reviews have reached inconsistent conclusions [START_REF] Hoogendoorn | Systematic 498 review of psychosocial factors at work and private life as risk factors for back 499 pain[END_REF][START_REF] Linton | Occupational psychological factors increase the risk for back pain: a systematic review[END_REF]. While some studies found strong associations 61 between psychosocial factors such as job satisfaction or social sup-62 port and various measures of back pain 63 1995; [START_REF] Clays | The impact of psychosocial factors on low back pain: longitudinal results from the Belstress study[END_REF][START_REF] Ghaffari | Effect of 486 psychosocial factors on low back pain in industrial workers[END_REF], others found none 64 [START_REF] Hoogendoorn | Psychosocial work characteristics and psychological strain in relation to 496 low-back pain[END_REF][START_REF] Leino | Psychosocial factors at work in relation to back and limb disorders[END_REF]Viikari-Jun-65 tura et al., 1991). An important psychosocial risk factor of health 66 problems in occupational settings is job strain. According to Kar-67 asek and Theorell's ''job strain'' model [START_REF] Karasek | Job demands, job decision latitude, and mental strain: implications for 510 job redesign[END_REF]Karasek 68 et al., 1998Karasek 68 et al., , 1982a)), deleterious effects of work are due to a combi-69 nation of high work-load demands and low job-decision latitude 70 (Karasek, 1979) (demand-control model). A later version of the 71 model also includes social support as a moderator of the effect of 72 demand and control (Karasek et al., 1982b). Thus, strain should 73 be a better (i.e., stronger), and a more theoretically grounded, risk 74 factor of back and neck pain than any of its component scales. 75 Nevertheless, even though strain is theoretically more appropriate 76 as a risk factor of negative health outcomes, many studies 77 [START_REF] Barnekow-Bergkvist | Determinants of selfreported neck-shoulder and low back symptoms in a general population[END_REF][START_REF] Gheldof | The differential role of pain, 489 work characteristics and pain-related fear in explaining back pain and sick leave 490 in occupational settings[END_REF]Lee et al., 78 2008) examined the effect of demand, control and/or support on 79 back pain separately but not of job strain as such. 1090-3801/$36.00 Ó 2010 Published by Elsevier Ltd. on behalf of European Federation of International Association for the Study of Pain Chapters. doi:10.1016/j.ejpain.2010.11.012 and job strain.

Job content questionnaire (JCQ)

The Job Content Questionnaire is a 31-item questionnaire that can measure up to six subscales [START_REF] Karasek | Job demands, job decision latitude, and mental strain: implications for 510 job redesign[END_REF]. Response categories were presented on a 4-level Likert-type scale ('totally disagree', 'disagree', 'agree', 'totally agree'). The control dimension is called ''decision latitude'' (9 items). The demand dimension is called ''job demands'' and can be separated into psychological (9 items) and physical (5 items) demands. Finally, the support dimension (8 items) is decomposed into supervisor (4 items) and coworker (4 items) support. Based on these six subscales, several measures of job strain have been proposed [START_REF] Courvoisier | Construct validity of alternative formulations of job strain[END_REF][START_REF] Landsbergis | Association between ambulatory blood pressure and alternative formulations of job strain[END_REF].

Socio-professional status

Respondents' socio-professional status was assessed by job category, supervisor status, age and gender. There were six occupational categories: medical doctor, nurse, nursing assistant, administrative staff (e.g. secretary, human resources staff), technical staff (e.g. architect, cook, cleaning staff, information technology staff), and other health professionals (e.g. chemist, psychologist, biologist, physiotherapist, social worker). Supervisor status was coded as one if the respondent was a manager and zero otherwise.

Job characteristics

Respondents evaluated the frequency of eight job characteristics in their work: working on a computer, carrying loads, handling of patients, positions maintained for a long time, poorly adapted work station, pushing or pulling loads, night work, working more than 8 h per work day. Frequency was assessed on a 4-point scale: never, sometimes, often, and very often. The job characteristics were dichotomized by collapsing the first two and the last two categories.

Back pain

Several self-report measures of back pain were collected with the following questions (translated in English for this article but asked in French):

Current back pain: ''Do you suffer from back pain now?'' Answer was either 'yes' or 'no'. Note that all respondents answering yes to this question were considered as suffering from back pain irrespective of pain localization (i.e., lumbar, dorsal, or cervical). A sensitivity analysis showed that including respondents suffering only from neck pain changed the results only slightly (data not shown).

Chronic back pain: Based on two questions: ''When did you suffer from back pain for the first time?'' and ''Since the first time you had back pain, how often have you suffered from back pain''.

Respondents were considered as suffering from chronic back pain if they have had back pain for at least 3 months and their back pains them at least a month or more frequently.

Sickness leave: ''During the last year, did you go on sickness leave due to back pain?'' Answer was either 'yes' or 'no'. Doctor visit: ''During the last year, for your back pain problem, did you consult a primary care physician or a specialist?'' Answer was either 'yes' or 'no'.

Bothersomeness: ''During the last year, did your back pain bother you in your everyday activity?'' Answer was given on a visual analog scale from 0 (no bother) to 10 (worst imaginable bother).

Pain intensity: ''During the last year, when you suffered from back pain, how strong was your pain during the most intense episode?'' Answer was given on a visual analog scale from 0 (no pain) to 10 (worst imaginable pain).

Analyses

Based on previous research [START_REF] Courvoisier | Construct validity of alternative formulations of job strain[END_REF][START_REF] Niedhammer | Psychometric properties of the French version of the Karasek Job Content Questionnaire: a study of the scales of decision latitude, psychological demands, social support, and physical demands in the GAZEL cohort[END_REF] and on the demand-control model, we derived a scaled score (between 0 and 100) for each dimension of the Analyses for current back pain, chronic back pain, sickness leave, doctor visit and bothersomeness were done using the whole sample. Individuals who reported no back pain were assigned zero values for these back pain variables (e.g., no sickness leave for back pain). Analysis of the intensity of the worst episode of back pain was done only on individuals who reported at least one back pain episode. The impact of each dimension of job strain and of strain on back pain-related variables were examined using logistic regression for dichotomous outcomes. For the visual analog scale of bothersomeness, the impact of the variable was analyzed by the Jonckheere-Terpstra non-parametric test because the distribution of the outcome had an excess of zero due to individuals who did not report back pain. For the visual analog scale of pain, ANO-VA was used since the distribution of the outcome variable was nearly normal. In univariate analysis, we tested the linearity of the trend over categories of job strain using chi-square test for dichotomous outcomes and ANOVA for continuous outcomes. To formally compare the predictive capacity of the subscales of the JCQ as well as the composite scale of strain, we used the relative precision method [START_REF] Mchorney | The validity and relative precision of MOS short-and long-form health status scales and Dartmouth COOP charts[END_REF]. This method yields a score of 100% for the best explanatory variable and indicates, for the others variable, their percentage of explained variance (captured by the F statistics) relative to the best explanatory variable.

Finally, we examined the impact of JCQ dimensions and strain when the analysis is adjusted for job characteristics and socio-professional status. was, for all outcomes, the best explanatory variable according to relative precision. Indeed, the mean relative precision across all outcomes was 1.00 for strain with both demands, 0.72 for physical demands, 0.62 for strain with only psychological demands, 0.50 for decision latitude, and less than 0.40 for the other scales. Note that including support in the strain with both demands score slightly decreased the relative precision for all outcomes (data not shown).

Adjustment for job characteristics and socio-professional status

In agreement with results from Table 2, univariate analyses showed that strain with both demands was a significant risk factor of all back pain outcomes (Tables 4 and5). Moreover, multivariate analyses which adjusted for job characteristics (working on a computer, carrying loads, handling of patients, positions maintained for a long time, poorly adapted work station, pushing or pulling loads, night work, working more than 8 h per work day) and socio-professional status (age, sex, professional group and supervisor status) also showed significant associations between job strain with both demands and five of the outcomes: current back pain, chronic back pain, consulting a doctor for back pain, the intensity of bothersomeness of back pain in everyday activities, and the intensity of pain of the worst episode during the last year (Tables 4 and5).

However, most associations between back pain outcomes and separate dimensions of the JCQ (except physical demands) or strain with only psychological demands (as opposed to the job strain score with both demands) became non-significant when the analyses were adjusted for job characteristics and socio-professional status (data not shown). Physical demands remained a significant risk factor for four outcomes (current back pain, chronic back pain, consulting a doctor for back pain, and the intensity of bothersomeness of back pain in everyday activities) even after adjustment.

Discussion

In this study of hospital workers, job strain, computed with both psychological and physical demands, was strongly and significantly associated with various measures of back pain. These associations displayed a dose-response pattern, and remained strong even after adjustment for job characteristics and professional categories. On the contrary, the measure of job strain that only included psychological demands did not retain a significant relationship with measures of back pain. This suggests that there may be a causal pathway between job strain taking into account both physical and psychological demands and back pain in hospital workers.

If the causal nature of this association was confirmed, workplace interventions that aim to reduce job strain by working on decision latitude, psychological but also physical demands, could help prevent back pain and alleviate the personal, social, and economic burden attributable to back pain.

In general, separate dimensions of the JCQ taken independently were significantly associated with most measures of back pain. However, the measure of job strain that included physical of pain of the worst episode during the last year. Remarkably, job strain is a stronger explanatory variable than any job category, including that of nurses assistant. Nursing assistants are at high risk of back pain and injury [START_REF] Amick | Relationship of job strain and iso-strain to health status in a cohort of women in the United States[END_REF][START_REF] Boyer | Ergonomic and socioeconomic risk factors for hospital workers' compensation injury claims[END_REF]d'Errico et al., 2007) and are regularly exposed to situations that may cause mechanical strain for the back, including lifting heavy objects or the handling of patients [START_REF] Venning | Personal and job-related factors as determinants of incidence of back injuries among nursing personnel[END_REF].

Physical demands also remained a significant explanatory variable for several outcomes after adjustment, contrary to other dimensions of the JCQ.

The results of this study help shed light on the discrepancy in results found in previous studies of the impact of psychosocial factors on back pain [START_REF] Hoogendoorn | Systematic 498 review of psychosocial factors at work and private life as risk factors for back 499 pain[END_REF][START_REF] Linton | Occupational psychological factors increase the risk for back pain: a systematic review[END_REF]. Most published reviews include heterogeneous studies with different and somewhat incomplete perspectives on the subject. Some studies focused on specific job descriptions (e.g., nurses [START_REF] Ahlberg-Hulten | Social support, job strain and musculoskeletal pain among female health care personnel[END_REF], or operators [START_REF] Rugulies | Job strain, iso-strain, and the incidence of low back and neck injuries: a 7.5-year prospective study of San Francisco transit operators[END_REF] or perhaps an inverse relationship), and information bias (i.e. a sys-413 tematic tendency to rate both strain and back pain as frequent/ high or rare/low). Inverse causality is a possible concern. However, several longitudinal studies have provided evidence that psychosocial factors predict later back pain problems [START_REF] Clays | The impact of psychosocial factors on low back pain: longitudinal results from the Belstress study[END_REF][START_REF] Rugulies | Job strain, iso-strain, and the incidence of low back and neck injuries: a 7.5-year prospective study of San Francisco transit operators[END_REF]. While confounding is always possible, strain was still a significant risk factor for back pain even when the analyses were adjusted for job characteristics and socio-professional status, the most likely confounders. Selection bias that would create the observed relationships does not seem probable.

Finally, information bias could be a problem since all measures were obtained by self-report, which can be influenced by personality trait like a predisposition to negative/positive emotions [START_REF] Watson | Health complaints, stress, and distress: exploring the central role of negative affectivity[END_REF]. However, information bias could probably not explain the large effect sizes found in this study; furthermore, bias would produce associations of similar magnitude for all scales, and not the diverse patterns that we observed. Thus, a causal relationship remains as a plausible explanation for our findings. Nevertheless, a causal association remains hypothetical based on a cross-sectional study and further research is needed to confirm or reject this hypothesis. Future observational studies should aim to clarify the temporal sequence between job strain and back pain, and intervention studies may explore causality by attempting to reduce strain at the workplace.

Indeed, an interesting aspect of these results is that job strain is largely determined by human activity and is therefore presumably amenable to change. Appropriate changes in the work environment -such as better task organization, greater autonomy in decisions, automation of repetitive tasks, etc. -may reduce job strain, and this in turn may prevent back pain and alleviate its personal, social and economic consequences. This perspective is obviously hypothetical in light of the available data, and this avenue would deserve further exploration, through the development of interventions that aim to reduce job strain and their subsequent testing in experimental studies.

  were transformed so that a value of zero rep-184 resents no strain (high decision latitude and low psychological/ 185 physical demands) and a value of 100 represents the highest pos-186 sible strain. All dimension scales were divided into four categories: 187 from 0 to 40, from 40.1 to 60, from 60.1 to 80 and from 80.1 to 100. 188 The first category was larger because, for several dimensions, few 189 individuals had low scores. The strain scores were also divided into 190 four categories (from 0 to 20, from 20.1 to 40, from 40.1 to 60 and 191 from 60.1 to 100) because few individuals had high scores of strain.

Table 1

 1 Characteristics of the sample.

		N (%)	
	Socio-demographic characteristics		
	Mean age category	41-50	
	Sex (female)	856 (68.7)	
	Profession		
	Medical doctors	208 (16.0)	
	Nurses	270 (20.8)	
	Nursing assistants	174 (13.4)	
	Other health prof.	220 (17.1)	
	Technical staff	206 (15.9)	
	Administrative staff	206 (15.9)	
	Supervisor status	247 (20.1)	
	Job characteristics (exposed often or very often)		
	Working on a computer	814 (65.4)	
	Carrying loads	336 (26.9)	
	Handling of patients	404 (32.6)	
	Position maintained for a long time	541 (43.7)	
	Poorly adapted work station	254 (20.8)	
	Pushing or pulling loads	315 (25.3)	
	Working more than 8 h per day	446 (35.8)	
	Night work	306 (24.4)	
	Psychosocial factors	Mean (SD)	Reliability
	Decision latitude	67.09 (15.33) 0.80
	Psychological demands	53.18 (15.71) 0.88
	Physical demands	38.29 (26.33) 0.77
	Supervisor support	61.46 (21.36) 0.88
	Coworkers support	71.33 (15.83) 0.85
	Strain (only psy. demands)	43.05 (10.50)	
	Strain (both demands)	39.34 (12.37)	
	Back pain		
	Current back pain	436 (34.0)	
	Chronic back pain	453 (35.3)	
	Sickness leave due to back pain	159 (12.2)	
	Generalist or specialist visit	283 (23.5)	
	Mean (SD) of bothersomeness	2.18 (2.44)	

Mean (SD) of pain of the worst episode 5.

28 (2.26) 

questionnaire. Note that having a higher score could be positive for 167 some dimensions (e.g., higher decision latitude) or detrimental in 168 others (e.g., higher physical demands). We then computed a strain 169 score by subtracting decision latitude (DL) from psychological de-170 mands (DPsy). 171 Dpsy À DL: 175 search has shown that its impact on adverse health event is negli-176 gible

[START_REF] Courvoisier | Construct validity of alternative formulations of job strain[END_REF]

. However, since back pain 177 probably has physical determinants in some cases, we computed

Table 2

 2 Percentage or mean of back pain-related variables stratified by JCQ dimensions and strain.

	Psychosocial factors		N	Suffer from	Chronic back	Sickness	Doctor	Bothersomeness	Pain intensity
				back pain	pain	leave	visit	in everyday	of worst
				now				activities a	episode
	Decision latitude	0-40	48 43.5	43.4	20.8	33.3	2.42	5.21
		40-60	369 41.2	41.0	15.2	30.4	2.62	5.58
		60-80	596 32.0	32.9	11.2	22.3	2.11	5.24
		80-100	259 27.0	31.3	7.3	13.6	1.65	4.88
	Linear trend	p		<0.001	0.004	<0.001	<0.001	<0.001	0.008
	Psychological demands	0-40	226 26.4	28.3	8.8	19.0	1.77	5.07
		40-60	654 34.2	33.5	12.7	22.9	2.10	5.25
		60-80	319 36.4	41.0	12.5	24.0	2.45	5.43
		80-100	70 44.9	50.0	14.3	33.3	2.97	5.46
	Linear trend	p		0.003	<0.001	0.191	0.028	<0.001	0.109
	Physical demands	0-40	635 28.0	31.6	7.9	17.3	1.79	4.98
		40-60	309 34.3	34.2	14.2	23.7	2.25	5.58
		60-80	161 50.9	48.1	22.4	42.1	3.25	5.59
		80-100	74 49.3	52.1	17.6	30.0	3.12	5.65
	Linear trend	p		<0.001	<0.001	<0.001	<0.001	<0.001	<0.001
	Supervisor support	0-40	162 44.0	46.9	14.8	29.8	2.84	5.68
		40-60	369 34.5	35.9	13.6	24.1	2.28	5.37
		60-80	500 32.1	31.9	9.8	21.2	1.99	5.22
		80-100	219 27.2	31.3	11.4	20.3	1.79	4.87
	Linear trend	p		0.001	0.001	0.108	0.024	<0.001	0.003
	Coworkers support	0-40	25 48.0	48.0	16.0	55.6	2.68	5.94
		40-60	184 39.1	44.8	17.4	44.9	2.66	5.85
		60-80	747 32.6	33.7	11.2	29.5	2.09	5.18
		80-100	307 32.1	32.3	10.7	28.2	1.99	5.08
	Linear trend	p		0.055	0.005	0.045	<0.001	0.008	0.002
	Strain (only psychological demands	0-20	14 14.3	14.3	7.1	0.0	1.14	4.17
		20-40	480 26.5	27.5	9.0	16.9	1.69	4.97
		40-60	707 38.1	39.6	13.4	26.7	2.44	5.39
		60-100	66 48.4	50.8	18.2	33.3	3.05	6.02
	Linear trend	p		<0.001	<0.001	0.004	<0.001	<0.001	0.004
	Strain (both demands)	0-20	66 18.2	24.2	3.0	5.2	1.24	4.25
		20-40	620 26.8	28.9	9.4	17.3	1.74	5.00
		40-60	515 42.4	43.1	15.1	31.1	2.70	5.58
		60-100	61 50.8	45.0	21.3	33.3	3.07	5.95
		p		<0.001	<0.001	<0.001	<0.001	<0.001	<0.001

a Non-parametric test (Jonckheere-Terpstra test) was used for this variable. 229 differences in prevalence between the first and fourth category of 230 decision latitude, psychological demands and supervisor support 231 were all less than 20%. All strain dimensions as well as the strain 232 scores significantly predicted suffering from chronic back pain; 233 strain with psychological demands only, psychological demands, 234 strain with both demands, and physical demands were the best risk 235 factors (respectively, around 37%, 22%, 21% and 21% of difference be-236 tween the prevalence in the first and in the last category). 237 3.2. Job strain and consequences of back pain 238 Only strain scores, decision latitude, physical demands and 239 coworkers support were significantly associated with sickness 240 leave. Strain with both demands was the best explanatory variable, 241 with a difference between first and last category of around 18%. 242 Decision latitude was the second best covariate (difference be-257 plained the most variance (difference between first and last cate-258 gory of 1.85 and 1.70 for strain scores and around 0.80 for both 259 supervisor and coworkers' supports).

260 3.4. Relative precision of the risk factors 261 Table 3 presents the relative precision of each dimension of 262 strain and strain for each outcome. Strain with both demands

Table 3

 3 Relative precision of strain and its dimensions for each outcome.

	Psychosocial factors	Suffer from back pain	Chronic back	Sickness	Doctor	Bothersomeness in everyday	Pain intensity of worst
		now	pain	leave	visit	activities	episode
	Decision latitude	0.44	0.37	0.65	0.70	0.37	0.47
	Psychological demands	0.20	0.46	0.00	0.04	0.22	0.11
	Physical demands	0.71	0.59	0.92	0.62	0.78	0.70
	Supervisor support	0.27	0.43	0.20	0.19	0.31	0.33
	Coworkers support	0.06	0.13	0.16	0.23	0.09	0.31
	Strain (only psy.	0.66	0.90	0.37	0.56	0.64	0.58
	demands)						
	Strain (both demands)	1.00	1.00	1.00	1.00	1.00	1.00
							Q1

322

deviation of bothersomeness, a large effect according to Cohen 323

(1988)

.

324

Even when the analyses were adjusted for job characteristics 325 and socio-professional category, job strain with both demands re-326 mained highly significantly associated with five of the six out-327 comes: current back pain, chronic back pain, doctor visit in past 328 year, the bothersomeness in everyday activities, and the intensity 329

Table 4

 4 Impact of job strain with both demands on back pain-related variables adjusted for job characteristics (working on a computer, carrying loads, handling of patients, positions maintained for a long time, poorly adapted work station, pushing or pulling loads, night work, working more than 8 h per work day) and socio-professional status. The measure of impact is expressed in odds ratio. p < 0.05. After the reference value indicate a significant global p-value.

	Job strain	Univariate analysis		Adjusted for socio-professional status	Adjusted for job characteristics	Fully adjusted	
		CI (95%)			CI (95%)			CI (95%)			CI (95%)		
		OR	Low	High	OR	Low	High	OR	Low	High	OR	Low	High
	Suffer from back pain now											
	0-20	1 *			1 *			1 *			1 *		
	20-40	1.65	0.86	3.16	1.49	0.77	2.90	1.57	0.81	3.03	1.47	0.75	2.89
	40-60	3.31 *	1.73	6.33	3.29 *	1.66	6.52	2.67 *	1.34	5.30	2.70 *	1.33	5.55
	60-100	4.55 *	2.08	10.44	4.86 *	2.03	11.63	4.27 *	1.72	10.61	4.16 *	1.59	10.90
	Chronic back pain											
	0-20	1 *			1 *			1 *			1 *		
	20-40	1.27	0.71	2.30	1.25	0.68	2.29	1.25	0.68	2.28	1.23	0.66	2.27
	40-60	2.37 *	1.32	4.28	2.52 *	1.35	4.69	2.19 *	1.16	4.11	2.19 *	1.14	4.21
	60-100	2.56 *	1.20	5.46	2.87 *	1.26	6.57	3.10 *	1.31	7.38	2.79 *	1.11	6.99
	Sickness leave												
	0-20	1 *			1			1			1		
	20-40	3.30	0.79	13.84	2.70	0.63	11.60	2.69	0.64	11.41	2.26	0.52	9.79
	40-60	5.71 *	1.37	23.82	3.60	0.82	15.72	3.23	0.75	14.02	2.39	0.53	10.74
	60-100	8.67 *	1.87	40.23	4.56	0.91	22.78	3.67	0.70	19.11	2.27	0.41	12.75
	Doctor visit												
	0-20	1 *			1 *			1 *			1 *		
	20-40	3.84 *	1.18	12.51	3.75 *	1.13	12.48	3.38	1.03	11.13	3.32	0.99	11.16
	40-60	8.26 *	2.55	26.83	8.02 *	2.38	27.04	5.83 *	1.74	19.49	5.76 *	1.67	19.91
	60-100	9.17 *	2.52	33.38	7.59 *	1.96	29.38	5.99 *	1.52	23.56	4.97 *	1.20	20.60

*

Table 5

 5 Impact of job strain with both demands on consequences of back pain adjusted for job characteristics (working on a computer, carrying loads, handling of patients, positions maintained for a long time, poorly adapted work station, pushing or pulling loads, night work, working more than 8 h per work day) and socio-professional status. The measure of impact is expressed in mean difference.

	Job strain	Univariate analysis			Adjusted for socio-professional status	Adjusted for job characteristics	Fully adjusted		
		Mean difference	CI (95%)		Mean difference	CI (95%)		Mean difference	CI (95%)		Mean difference	CI (95%)	
			Low	High		Low	High		Low	High		Low	High
	Bothersomeness in everyday activities										
	0-20	0 *			0 *			0 *			0 *		
	20-40 40-60	0.50 1.45 *	À0.10 0.85	1.10 2.06	0.43 1.44 *	À0.19 0.81	1.04 2.08	0.41 1.08 *	À0.20 0.43	1.01 1.72	0.41 1.20 *	À0.22 0.53	1.02 1.87
	60-100	1.82 *	1.00	2.65	1.82 *	0.94	2.70	1.45 *	0.52	2.38	1.51 *	0.53	2.48
	Pain intensity of worst episode											
	0-20	0 *			0 *			0 *			0 *		
	20-40 40-60	0.75 1.33 *	À0.05 0.53	1.55 2.13	0.78 1.32 *	À0.04 0.49	1.59 2.15	0.80 * 1.41 *	0.01 0.59	1.59 2.23	0.87 * 1.53 *	0.07 0.70	1.66 2.36
	60-100	1.71 *	0.70	2.71	1.58 *	0.49	2.66	1.78 *	0.69	2.87	1.72 *	0.58	2.86

* p < 0.05. After the reference value indicate a significant global p-value.

have led to inconsistencies in the dose-response pattern (e.g., sick-405 it may be that their postulate of a causal link between strain and 406 health outcomes is also correct. Causality can also be inferred by 407 elimination. Alternative explanations for the relationship between 408 job strain and back pain are inverse causality (i.e. back pain causes 409 strain), confounding (i.e. a third variable causes both back pain and 410 strain), selection bias (i.e. individuals who did not respond to the 411 questionnaire had no relationship between strain and back pain, 412
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