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Purpose. The aim of the study was to assess the changes in psychosocial work factors in the French working population between 2006 and 2010, and to examine potential differential changes according to age, occupation, public/private sector, work contract, and self-employed/employee status.

Methods. The study sample included 5600 workers followed up from 2006 to 2010 from the national representative SIP survey. Psychosocial work factors included decision latitude, psychological demands, social support, reward, overcommitment, long working hours, predictability, night and shift work, emotional demands, role conflict, ethical conflict, tensions with the public, job insecurity, and work-life imbalance, and were measured using scores. Linear regressions were used to analyze the change in the scores of these factors adjusted for age and initial score. All analyses were stratified by gender.

Results. Psychosocial work factors worsened between 2006 and 2010: decision latitude, social support, reward, role conflict and work-life imbalance for both genders, and psychological demands, emotional demands, ethical conflict and tensions with the public for women. Differential changes according to age, occupation, public/private sector, work contract and self-employed/employee status were observed suggesting that some groups may be more likely to be exposed to negative changes especially the younger, low and high-skilled and public sector workers.

Conclusion.

Monitoring exposure to psychosocial work factors over time may be crucial, and prevention policies should take into account that deterioration of psychosocial work factors may be sharper among subgroups such as younger, low and high-skilled and public sector workers.

Introduction

Within the last decades, psychosocial work factors have become a major concern in occupational health. The deep changes that have occurred in the labour marketincreased globalization, competition, flexibility, service sector and development of new forms of work organizationmay have increased the prevalence of exposure to psychosocial work factors in the working population. Moreover, in 2007 in the United States, a financial crisis started due the subprime mortgage crisis, and spread all over the world. Consequently, the economic activity has slowed down. For example, in France, between 2006 and2010, the gross domestic product (GDP) per capita decreased by 1.5%, unemployment raised from 8.8% in 2006 to 9.3% in 2010, and public debt increased from 64.0% of GDP in 2006 to 79.2% of GDP in 2010. In this context of changes in the labour market and global economic crisis, the study of changes in exposures to psychosocial work factors may be a crucial topic.

Psychosocial work factors have been mainly studied as risk factors for health outcomes. Indeed, many studies showed that they were associated with a deterioration of mental health [START_REF] Stansfeld | Psychosocial work environment and mental health--a meta-analytic review[END_REF][START_REF] Netterstrøm | The relation between work-related psychosocial factors and the development of depression[END_REF]Bonde 2008), self-reported health [START_REF] Ferrie | Effects of chronic job insecurity and change in job security on self reported health, minor psychiatric morbidity, physiological measures, and health related behaviours in British civil servants: the Whitehall II study[END_REF][START_REF] Niedhammer | Psychosocial factors at work and self reported health: comparative results of cross sectional and prospective analyses of the French GAZEL cohort[END_REF][START_REF] Niedhammer | Effort-reward imbalance model and self-reported health: cross-sectional and prospective findings from the GAZEL cohort[END_REF]), incidence of cardiovascular diseases [START_REF] Lee | Prospective study of job insecurity and coronary heart disease in US women[END_REF]Kivimäki et al. 2006), etc. As psychosocial exposures at work may have adverse effects on health, it might be important to monitor the prevalence of these exposures. To our knowledge, very few studies have focused on the changes over time in the prevalence of exposure to psychosocial work factors.

The rare studies assessing the changes of psychosocial work factors over time were often limited to specific populations or sectors, to some countries or regions and to a small number of psychosocial work factors [START_REF] Tsai | The impact of the 2008 financial crisis on psychological work stress among financial workers and lawyers[END_REF][START_REF] Cheng | Changes in Psychosocial Work Conditions in Taiwanese Employees by Gender and Age from 2001 to 2010[END_REF][START_REF] Houdmont | Psychosocial factors and economic recession: the Stormont Study[END_REF][START_REF] Malard | Changes in Psychosocial Work Exposures Among Employees Between 2005 and 2010 in 30 Countries in Europe[END_REF][START_REF] Lamontagne | Psychosocial working conditions in a representative sample of working Australians 2001-2008: an analysis of changes in inequalities over time[END_REF][START_REF] Wang | The prevalence of mental disorders in the working population over the period of global economic crisis[END_REF]. In Taiwan, working hours, excessive work, reward, respect from superiors and colleagues, social support, and job promotion prospects improved among lawyers while "supervisor concerned about the welfare", "supervisor pays attention", interruptions and disturbances at work, and trouble sleeping at night worsened among financial workers between 2007 and 2009 according to a prospective study on 135 financial workers and lawyers [START_REF] Tsai | The impact of the 2008 financial crisis on psychological work stress among financial workers and lawyers[END_REF]. A representative Taiwanese periodical cross-sectional study showed that working more than 48 hours a week, working less than 40 hours a week, nonstandard work shift, job control, and job demands deteriorated between 2001 and 2010, and job insecurity increased in 2004 and in 2007 among 64299 Taiwanese employees [START_REF] Cheng | Changes in Psychosocial Work Conditions in Taiwanese Employees by Gender and Age from 2001 to 2010[END_REF]. In a periodical cross-sectional survey in Northern Ireland among 27037 civil servants, work stress increased between 2005 and 2010 as well as exposure to psychosocial work factors such as high job demands, low job control, low peer support, poor relationships, role ambiguity and conflict, and lack of consultation and information about change [START_REF] Houdmont | Psychosocial factors and economic recession: the Stormont Study[END_REF]). An European periodical cross-sectional study found a degradation of decision latitude and job insecurity but an improvement of job promotion, effort, bullying, sexual harassment, long working hours, and work-life imbalance between 2005 and 2010 in a large sample of 56096 European employees [START_REF] Malard | Changes in Psychosocial Work Exposures Among Employees Between 2005 and 2010 in 30 Countries in Europe[END_REF]. In Australia, job insecurity decreased from 2001 to 2007 but increased in 2008 in a prospective representative study including 13182 Australian workers [START_REF] Lamontagne | Psychosocial working conditions in a representative sample of working Australians 2001-2008: an analysis of changes in inequalities over time[END_REF]. Finally, in a cross-sectional study among 3579 Canadian employees in Alberta, job insecurity increased from the beginning of 2008 to the end of 2009 [START_REF] Wang | The prevalence of mental disorders in the working population over the period of global economic crisis[END_REF]).

Consequently, very few studies were performed to assess changes in psychosocial working conditions using nationally representative prospective data and a large range of psychosocial work factors. Our study is thus an attempt to fill the gap in the knowledge on the changes in psychosocial work factors over time, using prospective national representative data and a wide range of classical and emergent psychosocial work factors. This study also aimed at exploring potential differences in these changes according to age, occupation, public/private sector, work contract and self-employed/employee status.

Population and methods

Sample

The study was based on the data from the prospective and national representative SIP (Santé et Itinéraire Professionnel) survey, performed by the French Ministries of Labour and Health (DARES and DREES), the French Centre for Employment Studies (CEE) and the French National Institute for Statistics and Economic Studies (INSEE). This survey was designed to explore the complex associations between work and health [START_REF] Coutrot | Parcours professionnels et état de santé[END_REF]. In 2006, households were randomly selected from the 1999 census, and one individual aged between 20 to 74 years was randomly selected to be interviewed. Finally, 13648 men and women from the general French population were interviewed by a trained interviewer at respondent's home. The participation rate was 76%. Four years later, they were contacted again for the second wave of the survey, and 11016 individuals (81%) participated. Among them, 2679 men and 2921 women were working in both 2006 and 2010. A study by our team has already been published using these data [START_REF] Murcia | Psychosocial work factors, major depressive and generalised anxiety disorders: results from the French national SIP study[END_REF].

Psychosocial work factors

Psychosocial work factors were measured following the classical demand-control-support [START_REF] Karasek | The Job Content Questionnaire (JCQ): an instrument for internationally comparative assessments of psychosocial job characteristics[END_REF] and effort-reward imbalance models [START_REF] Siegrist | The measurement of effort-reward imbalance at work: European comparisons[END_REF]) and emergent concepts. No validated questionnaire was available in the SIP survey, thus proxies were constructed.

Three factors of the demand-control-support model were constructed: decision latitude (2 items: "freedom to decide how to do the work", "use of skills"), psychological demands (3 items: "working under pressure", "too many things to do", "excessive amount of work") and social support (1 item: "good relationships with colleagues").

Two factors of the effort-reward imbalance model were constructed: reward (1 item: "fair feedback on the work done") and overcommitment (1 item: "work still on mind when going to sleep"). Four factors related to working time/hours were measured: long working hours (1 item: "working more than 48 hours a week"), predictability (1 item: "irregular hours difficult to predict"), night work (1 item: "working between midnight and 5 am"), and shift work (1 item: "working on alternating shift").

The other emergent psychosocial work factors included: emotional demands (1 item: "hiding feelings at work"), role conflict (1 item: "not being able to work following best practices"), ethical conflict (1 item: "exposure to unethical situations"), tensions with the public (1 item: "tensions with the public (users, students, patients, customers)"), job insecurity (1 item: "fear of job loss"), and work-life imbalance (1 item: "work in line with family life").

For all items, the responses were "always", "often", "sometimes" or "never" ranging from 1 to 4, the higher the value, the better the situation (if it was not the case, the value order was reversed). Thus, each psychosocial work factor had a score between 1 and 4, except decision latitude and psychological demands which were the addition of 2 and 3 items.

Covariates

The covariates were age, occupation (managers/professionals, associate professionals, clerks and manual workers), public/private sector, work contract (temporary or permanent contract) and self-employed/employee status. Occupation was coded using the French national classification of occupations that is close of the international classification (ISCO). In the analyses, age, occupation, public/private sector, work contract, and self-employed/employee status were those of 2006.

Statistical analyses

To be representative of the French working population of 2006, weights were calculated using marginal To test whether the changes were different according to covariates, regressions models were performed using the same models to which we added successively occupation, private/public sector, work contract and employee/self-employed status. Additional regression models adjusted for the score in 2006 were performed with age to test if the changes were different according to age groups.

As psychosocial work factors differ according to gender, all analyses were performed for men and women separately.

Statistical analyses were carried out using SAS 9.3 software (SAS Institute Inc, Cary, NC).

Results

Table 1 presents the description of the study sample according to covariates in 2006 and 2010. There were few changes in the distribution of occupation, public/private sector and self-employed/employee status between 2006 and 2010, nevertheless 18% of the sample changed occupation in 2010 compared to 2006 (data not shown).

Temporary contract decreased by around 50% for men and women, indeed in 2006 there were 12% and 16% of men and women with temporary contracts while in 2010 there were only 5% and 8%.

Differences in the exposure to psychosocial work factors according to age, occupation, public/private sector, work contract and self-employed/employee status were observed in 2006 (Supplementary Tables S1 to S5). The prevalence of psychosocial work factors was higher among younger individuals, except for long working hours that were more prevalent among older male workers. Differences in the exposure to many factors were observed according to occupation, depending on the factor concerned, the most exposed group was either managers/professionals or manual workers. Differences in the exposure to psychosocial work factors were also found between public/private sector, temporary/permanent contract, and self-employed/employee status, but the number of significant differences was small for temporary/permanent contract.

Among men, five psychosocial work factors worsened significantly between 2006 and 2010 (Table 2). Men reported lower levels of decision latitude, social support, and reward, and higher levels of role conflict and worklife imbalance in 2010 compared to 2006. Among women, two third of the psychosocial work factors (i.e. 10 factors) showed a significant change within the period, and only one of these factors improved. In 2010 compared to 2006, women reported lower levels of decision latitude, social support, and reward, higher levels of psychological demands, emotional demands, role conflict, ethical conflict, tensions with the public, and worklife imbalance. However, women reported higher levels of predictability in 2010.

Differential changes according to age in 2006 were observed as shown in Table 3. Differences in exposure to various psychosocial work factors between age groups in 2006 were intensified between 2006 and 2010 to the detriment of younger workers for low decision latitude (men only), shift work, tensions with the public (men only), and work-life imbalance. Differential changes were also observed for factors for which there was no difference according to age in 2006 leading to differences to the detriment of younger workers for psychological demands, low social support, low predictability, and job insecurity among men, and for role conflict, ethical conflict and tensions with the public among women.

Table 4 presents the differences in changes according to occupation in 2006. The exposure to various factors was higher for low-skilled occupations (manual workers or clerks) in 2006, and the changes led to increase the gaps between occupational groups for low decision latitude, low reward (men), night work (men), shift work, and tensions with the public (men). The exposure to other factors was higher for high-skilled occupations (managers/professionals), and the changes increased the gaps between occupational groups for psychological demands, overcommitment, long working hours (women), emotional demands, tensions with the public (women), and work-life imbalance. For low predictability (men), role conflict (men), and tensions with the public (men), differential changes also intensified the gaps between occupations to the detriment of managers/professionals and clerks. However, differential changes in job insecurity among men reduced the difference observed in 2006 between managers/professionals and clerks.

Changes in psychosocial work factors between 2006 and 2010 were different according to public/private sector in 2006 (Table 5). Existing differences between public and private sector were exacerbated for overcommitment (women), emotional demands (women), role conflict, ethical conflict (women), and tensions with the public to the detriment of the public sector and for long working hours (men), predictability (men) and job insecurity to the detriment of the private sector. Some factors, with no public/private sector differences in 2006, displayed differential changes between 2006 and 2010 to the detriment of the public sector, these factors were decision latitude, psychological demands (women), social support (men), and reward (women).

Decision latitude and role conflict showed differential changes according work contract in 2006 among women to the detriment of temporary contract workers (Supplementary Table S6). In 2006, temporary contract women were more likely to be exposed to low decision latitude than permanent contract women, these differences were reinforced between 2006 and 2010. There was no difference in role conflict according to work status in 2006 among women, but a change in this factor was observed from 2006 to 2010 to the detriment of temporary workers.

Differential changes according to self-employed/employee were found (Supplementary Table S7). The differences in psychosocial work factors observed in 2006 to the detriment of employees were increased between 2006 and 2010 for low decision latitude, low social support (men), shift work, role conflict, and ethical conflict (women). Differences observed to the detriment of self-employed workers were also exacerbated for psychological demands (men), overcommitment (men), long working hours, low predictability, emotional demands (women), and work-life imbalance (men). Psychological demands did not differ according to selfemployed/employee status in 2006, but a change led to a gap between the two groups for this factor among women to the detriment of employees.

Discussion

A substantial number of psychosocial work factors worsened in France between 2006 and 2010 especially among women. These factors were low decision latitude, psychological demands (women), low social support, low reward and emergent factors, emotional demands (women), role conflict, ethical conflict (women), tensions with the public (women), and work-life imbalance. Differential changes according to age, occupation, public/private sector, work contract and self-employed/employee status were observed showing that some groups may be particularly exposed to negative changes, in particular young workers, high and low-skilled workers (clerks and manual workers) and public sector workers.

Few studies examined the changes in psychosocial work factors over time, and the existing literature often studied specific populations or regions based on periodical cross-sectional surveys and explored a limited number of factors, thus the comparison with our own results may be difficult. A prospective study including 135 financial workers and lawyers in Taiwan showed that psychosocial working conditions deteriorated for financial workers while they improved for lawyers between 2007 and 2009 [START_REF] Tsai | The impact of the 2008 financial crisis on psychological work stress among financial workers and lawyers[END_REF]. As observed in our study, psychological demands increased, and social support and reward decreased between 2007 and 2009 but only for financial workers. Tsai and Chan also found an increase in overcommitment and job insecurity among financial workers. A representative periodical cross-sectional study in Taiwan among 64299 employees [START_REF] Cheng | Changes in Psychosocial Work Conditions in Taiwanese Employees by Gender and Age from 2001 to 2010[END_REF] Wang et al. found that job insecurity was higher in 2009 compared to the beginning of 2008 in a cross-sectional study among 3579 employees in Alberta, Canada [START_REF] Wang | The prevalence of mental disorders in the working population over the period of global economic crisis[END_REF]). In our study, no worsening of job insecurity was found. Finally, a Danish study, using a split panel design of 6067, 5454 and 5404 employees representative of the labor force in 1990, 1995 and 2000, assessed the changes in job control and job insecurity between 1990 and 2000. The study period was different from ours and did not include the economic crisis of 2008 but in this period the Nordic countries were hit by an economic crisis in the early 90's. They found an improvement in job insecurity between 1990 and 1995 and stabilization between 1995 and 2000, and there was no change in low job control [START_REF] Burr | Trends in the Danish work environment in 1990-2000 and their associations with labor-force changes[END_REF].

The differential changes according to age, occupation, public/private sector, work contract and selfemployed/employee status have almost never been studied before. In the Taiwanese study by Cheng and al., analyses were stratified on age but no test was performed to assess whether the changes were different according to age [START_REF] Cheng | Changes in Psychosocial Work Conditions in Taiwanese Employees by Gender and Age from 2001 to 2010[END_REF]. In line with our study, they found that job control and psychological demands seemed to deteriorate more for younger and middle age workers. In the European study [START_REF] Malard | Changes in Psychosocial Work Exposures Among Employees Between 2005 and 2010 in 30 Countries in Europe[END_REF], decision latitude was more likely to deteriorate among manual workers, which is in agreement with our results. Finally, in the Australian study [START_REF] Lamontagne | Psychosocial working conditions in a representative sample of working Australians 2001-2008: an analysis of changes in inequalities over time[END_REF]), the authors found that inequalities in job control narrowed among young workers compared with older groups and for casual, fixed-term and self-employed compared with permanent workers from 2001 to 2008. They also observed a slight narrowing of disparities over time in job security between genders, age, employment arrangement and occupational skill level groups. The trends observed in the Australian study were very different compared with our results, as most of our differential changes led to increase the gaps between subgroups of the population. These discrepancies may be explained at least partly by a better economic situation of Australia over 2001-2008compared with France over 2006-2010. . It may be difficult to attribute these negative changes in psychosocial work factors that were found in our study to the 2008 economic crisis that occurred in the middle of the period 2006-2010. Nevertheless, these results seemed to be consistent with what may be expected in such a period of decreased economic activity with a rise in unemployment: less decision latitude, more psychological demands, less reward, more role stressors, more tensions with the public, etc. In such a difficult period, changes might have been introduced by companies such as technological and organizational changes. In additional analyses (not showed), technological and organizational changes that occurred within the study period were found to have an impact on changes in psychosocial work factors. Indeed, workers who were exposed to technological or organizational changes between 2006 and 2010 experienced a stronger deterioration of many psychosocial work factors, especially among women, compared to those who were not exposed. Thus, we may assume that technological and organizational changes might be factors that might contribute to explain the degradation of the psychosocial work environment. Competing explanations may be considered such as trends in psychosocial work factors that would have been observed even without the 2008 crisis. Only few studies explored the changes in psychosocial work factors in the period before the crisis. A French report among employees from the private sector showed a deterioration of psychological demands between 1994 and 2003 [START_REF] Arnaudo | L'évolution des risques professionnels dans le secteur privé entre 1994 et 2010 : premiers résultats de l'enquête SUMER. DARES Analyses 23: Bonde JPE[END_REF]. A Belgian study reported a deterioration in psychological demands and job insecurity but an improvement in decision latitude and social support from 1994 and 2002 [START_REF] Clays | Long-term changes in the perception of job characteristics: results from the Belstress II--study[END_REF]. Comparison of the deterioration strength of psychological demands with our study was not possible, however decision latitude improved before the crisis, and deteriorated in our study, which may be in favor of an effect of the economic crisis. Moreover, in our European study, differential changes were found according to country, countries less affected by the crisis showed more positive changes than the European mean while countries more affected by the crisis showed more negative changes than the European mean [START_REF] Malard | Changes in Psychosocial Work Exposures Among Employees Between 2005 and 2010 in 30 Countries in Europe[END_REF]). These differential changes may also be in favor of a potential effect of the economic crisis on psychosocial work factors. The fact that job insecurity did not worsen in our study might seem surprising as this result was found in other studies [START_REF] Wang | The prevalence of mental disorders in the working population over the period of global economic crisis[END_REF][START_REF] Tsai | The impact of the 2008 financial crisis on psychological work stress among financial workers and lawyers[END_REF][START_REF] Malard | Changes in Psychosocial Work Exposures Among Employees Between 2005 and 2010 in 30 Countries in Europe[END_REF]). However, this result might be explained at least in part by the fact that the rate of unemployment in France was already high in 2006 (8.8%), and given the study design and studied sample, people were working in both 2006 and 2010, and more than 80% of them did not change of employer within the period. Consequently, our sample in 2010 may have a longer seniority and a more stable working situation (something that is confirmed by the reduction of the prevalence of temporary work contract from 2006 to 2010, in Table 1). Using a complementary sample of workers in 2010, we were able to estimate job insecurity in representative samples in 2006 and 2010 and found no differences among men and women (not showed). Therefore, even if we may assume that our study design may result in an underestimation of change in job insecurity, the additional analyses suggest that job insecurity may have not changed in France between 2006 and 2010 substantially.

Reward showed the strongest deterioration for both men and women, it may be difficult to explain this result, and there has been no previous study exploring reward change. Reward may be viewed as a combination of different psychosocial work aspects (salary, job (in)security, esteem or social support, job promotion, etc.), thus it may also have been more sensitive to deterioration.

The main asset of the study was to be the first, to our knowledge, to explore the changes in psychosocial work factors over time in a nationally representative prospective sample allowing generalization to the French working population, and the assessment of the changes in a large number of psychosocial work factors and the differential changes according to several subgroups of the population. Indeed, only two previous studies were prospective [START_REF] Tsai | The impact of the 2008 financial crisis on psychological work stress among financial workers and lawyers[END_REF][START_REF] Lamontagne | Psychosocial working conditions in a representative sample of working Australians 2001-2008: an analysis of changes in inequalities over time[END_REF]), and among these two studies, only one was based on a representative sample at national level [START_REF] Lamontagne | Psychosocial working conditions in a representative sample of working Australians 2001-2008: an analysis of changes in inequalities over time[END_REF]. Furthermore, the response rate to the SIP survey in 2006 was satisfactory (76%). The results may be extrapolated to the French working population of 2006, as weights were taken into account in all statistical analyses. The analyses were powerful enough to allow stratification by gender something that may be considered fundamental [START_REF] Niedhammer | How is sex considered in recent epidemiological publications on occupational risks?[END_REF], and to observe differential changes according to several covariates. To date, only three previous studies explored the differential changes in psychosocial work factors according to age [START_REF] Cheng | Changes in Psychosocial Work Conditions in Taiwanese Employees by Gender and Age from 2001 to 2010[END_REF], occupation [START_REF] Malard | Changes in Psychosocial Work Exposures Among Employees Between 2005 and 2010 in 30 Countries in Europe[END_REF], and gender, age, occupational skill level and employment arrangements (a combination of work contract, selfemployed status and working time) but only for job control and job security [START_REF] Lamontagne | Psychosocial working conditions in a representative sample of working Australians 2001-2008: an analysis of changes in inequalities over time[END_REF].

Moreover, a large range of psychosocial work factors were studied, both classical factors from demand-controlsupport and effort-reward models, and emergent factors such as long working hours, predictability, emotional demands, role conflict, ethical conflict, tensions with the public, job insecurity, and work-life imbalance.

Nevertheless, some limitations deserve to be mentioned. A part (19%) of the initial sample did not participate in 2010 which might lead to a loss in statistical power and a potential selection bias. Weights were included in the analyses to reduce this potential bias. Another limitation was the floor or ceiling effect, for example a worker reporting 'never' or 'always' to one item in 2006 was not able to provide worse or better responses in 2010, even if the situation deteriorated or improved. To address this issue, statistical analyses were adjusted for baseline score of each factor. Psychosocial work factors were measured using theoretical models and emergent concepts but no validated questionnaires were available in the SIP survey leading to a potential imprecision in the measurement of the factors. However, previous studies showed the interest and validity of constructing proxies [START_REF] Karasek | Testing two methods to create comparable scale scores between the Job Content Questionnaire (JCQ) and JCQ-like questionnaires in the European JACE Study[END_REF]. A potential selection bias should be considered, individuals in employment in 2006 but who lost their job and were not working any longer in 2010 might be a particular subgroup who might have been exposed to a stronger deterioration of their psychosocial work environment before losing their job.

Consequently, this might contribute to a slight underestimation of the degradation of psychosocial work environment in our study (the number of people who become unemployed in 2010 was small, N=277). Some people also changed jobs within the study period, and part of them might have done so because of good opportunities, leading also to an underestimation of the degradation of psychosocial work factors. Finally, as the study was based on two data collections in 2006 and 2010, this prospective design might not capture all the changes in psychosocial work factors that might have occurred within the study period. For example, with only two points of data collection, our study could not be as accurate as the 8-wave Australian study and the fluctuations in job insecurity observed in this recent study may explain our non-significant results about this factor [START_REF] Lamontagne | Psychosocial working conditions in a representative sample of working Australians 2001-2008: an analysis of changes in inequalities over time[END_REF]. Psychological demands and work-life imbalance presented more missing data than other factors. Psychological demands was measured using three items, we performed additional analyses and imputed missing values by the weighted score using two items among the three items that were not missing.

The results slightly changed, the deterioration was stronger for both genders, therefore, we may assume that our results may be cautious and may underestimate the actual deterioration of psychological demands. People who did not respond to the item of work-life imbalance were more likely to live alone and without children. Thus, we may assume that most of those who did not respond to the question about work-life imbalance did not feel concerned by the question because they had "no family". Additional analyses, considering those who did not respond to the item as non-exposed to work-life imbalance, were performed and the results were unchanged.

Additional analyses were performed to study the potential biases mentioned above. First, to study the potential bias due to attrition, the subsample of those who were interviewed in 2010 and the subsample of those who were not were compared using the data in 2006. Individuals who did not participate in 2010 were more likely to be younger, to work with a temporary contract, and non-respondent women in 2010 were more likely to work in the private sector in 2006 than women participating in 2010. Psychosocial work exposures were different between the two subsamples only among men; men who did not participate in 2010 were more likely to be exposed to low predictability, emotional demands, tensions with the public, and job insecurity. Secondly, additional analyses were performed to study the potential bias induced by workers in 2006 who lost their job during the study period. Unemployed people and workers in 2010 were compared using the data collected in 2006.

Individuals who were unemployed in 2010 were more likely to be older (men), employees, and manual workers, and to have temporary contracts. They were also more likely to be exposed to low decision latitude and job insecurity, but less likely to be exposed to long working hours and tensions with the public in 2006 compared to those who were working in both 2006 and 2010. Finally, additional analyses showed that the degradation of psychosocial work factors was stronger among those who did not experience job change (change in employer, occupation, or sector/economic activity). Thus, it may be assumed that the deterioration of psychosocial work factors might be stronger if the sample was restricted to people who did not experience any job change.

To conclude, this study showed that psychosocial work factors deteriorated between 2006 and 2010 in the French working population, and that these changes were different according to age, occupation, public/private sector, work contract, and self-employed/employee status. Therefore, as psychosocial work factors are known to have an impact on health and also to play a role in social inequalities in health, monitoring exposure to psychosocial work factors over time might be crucial, and prevention policies should take into account that deterioration of psychosocial work factors might be sharper among subgroups of the population such as younger workers, low and high-skilled workers and public sector workers. 
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  score in 2006 according to public/private sector, the lower the score, the higher the exposure b Difference of change in score compared to private sector from linear regression model adjusted for age and score of factor in 2006; Positive beta meant improvement of the factor, negative beta deterioration of the factor compared to reference group c Global p-value for differences in score in 2006 according to public/private sector d Global p-value for differences in change in score between 2006 and 2010 according to public/private sector *p<0.05 ; **p<0.01 ; ***p<0.001 Only the factors with significant differences according to public/private sector are presented

Table 1 Description of the study sample in 2006 and 2010 according to covariates

 1 

		Men					Women	
	2006		2010			2006		2010
	N a	% b	N a	% b	N a	% b	N a	% b

Table 2 Mean changes in psychosocial work factors: results from linear regression models adjusted for age in 2006 and score of factor in 2006

 2 

	Men

Table 3 Differential changes according to age in 2006: results from linear regression models adjusted for score of factor in 2006

 3 Mean score in 2006 according to age group, the lower the score, the higher the exposure b Difference of change in score compared to +50y from linear regression model adjusted for score of factor in 2006; Positive beta meant improvement of the factor, negative beta deterioration of the factor compared to reference group c Global p-value for differences in score in 2006 according to age d Global p-value for differences in change in score between 2006 and 2010 according to age *p<0.05 ; **p<0.01 ; ***p<0.001 Only the factors showing significant changes according to age are presented

			20-30 y			30-40 y			40-50 y		+50 y (ref.)	p c	p d
		Mean score 2006 a	Beta b	95% CI	Mean score 2006 a	Beta b	95% CI	Mean score 2006 a	Beta b	95% CI	Mean score 2006 a		
	Men												
	Low decision latitude	6.45	-0.41***	[-0.61 ; -0.20]	6.80	-0.19*	[-0.35 ; -0.04]	6.86	-0.23**	[-0.37 ; -0.08]	6.87	**	***
	Psychological demands	8.62	-0.68***	[-1.04 ; -0.31]	8.54	-0.49***	[-0.77 ; -0.21]	8.61	-0.29*	[-0.56 ; -0.02]	8.73	ns	***
	Low social support	3.69	-0.08	[-0.17 ; 0.00]	3.65	-0.16***	[-0.23 ; -0.09]	3.69	-0.12***	[-0.19 ; -0.05]	3.70	ns	***
	Low predictability	3.28	-0.27***	[-0.41 ; -0.12]	3.35	-0.11*	[-0.21 ; -0.01]	3.40	-0.11*	[-0.21 ; -0.01]	3.47	ns	**
	Shift work	3.39	-0.12	[-0.26 ; 0.01]	3.48	-0.17***	[-0.27 ; -0.07]	3.55	-0.11*	[-0.19 ; -0.03]	3.74	***	**
	Tensions with the public	3.44	-0.15**	[-0.25 ; -0.04]	3.38	-0.05	[-0.13 ; 0.04]	3.46	-0.01	[-0.09 ; 0.07]	3.56	**	*
	Job insecurity	3.62	-0.20***	[-0.30 ; -0.09]	3.64	-0.17***	[-0.24 ; -0.09]	3.66	-0.12***	[-0.18 ; -0.05]	3.68	ns	***
	Work-life imbalance	3.40	-0.18**	[-0.32 ; -0.04]	3.39	-0.14*	[-0.24 ; -0.03]	3.46	0.00	[-0.10 ; 0.10]	3.56	*	**
	Women												
	Shift work	3.31	-0.18**	[-0.31 ; -0.06]	3.59	-0.05	[-0.13 ; 0.03]	3.67	0.00	[-0.07 ; 0.07]	3.72	***	*
	Role conflict	3.33	-0.18**	[-0.30 ; -0.05]	3.32	-0.09	[-0.19 ; 0.00]	3.31	-0.09*	[-0.17 ; 0.00]	3.39	ns	*
	Ethical conflict	3.52	-0.17***	[-0.27 ; -0.07]	3.65	-0.12**	[-0.19 ; -0.05]	3.64	-0.05	[-0.11 ; 0.02]	3.65	ns	***
	Tensions with the public	3.28	-0.23***	[-0.34 ; -0.12]	3.38	-0.12**	[-0.21 ; -0.04]	3.42	-0.05	[-0.13 ; 0.02]	3.43	ns	***
	Work-life imbalance	3.42	-0.20**	[-0.33 ; -0.06]	3.39	-0.14**	[-0.24 ; -0.04]	3.53	-0.06	[-0.15 ; 0.03]	3.66	***	**
	a												

Table 4 Differential changes according to occupation in 2006: results from linear regression models adjusted for age in 2006 and score of factor in 2006

 4 Mean score in 2006 according to occupation group, the lower the score, the higher the exposure b Difference of change in score compared to manual workers from linear regression model adjusted for age and score of factor in 2006; Positive beta meant improvement of the factor, negative beta deterioration of the factor compared to reference group c Global p-value for differences in score in 2006 according to occupation d Global p-value for differences in change in score between 2006 and 2010 according to occupation *p<0.05 ; **p<0.01 ; ***p<0.001 Only the factors showing significant changes according to occupation are presented

			Managers/professionals		Associate professionals		Clerks	Manual workers (ref.)	p c	p d
		Mean score 2006 a	Beta b	95% CI	Mean score 2006 a	Beta b	95% CI	Mean score 2006 a	Beta b	95% CI	Mean score 2006 a	
	Men											
	Low decision latitude	7.20 0.28**	[0.11 ; 0.44]	6.86	0.22**	[0.07 ; 0.38]	6.66	0.02	[-0.16 ; 0.19]	6.54	*** **
	Psychological demands	7.80 -0.39*	[-0.69 ; -0.09]	8.11	-0.38**	[-0.65 ; -0.12]	8.80	-0.27	[-0.58 ; 0.04]	9.29	***	*
	Low reward	3.14 0.26***	[0.14 ; 0.39]	2.92	0.09	[-0.02 ; 0.21]	2.80	-0.06	[-0.19 ; 0.08]	2.92	*** ***
	Overcommitment	2.61 -0.22***	[-0.34 ; -0.10]	2.83	-0.20***	[-0.30 ; -0.10]	2.96	-0.17**	[-0.29 ; -0.05]	3.23	*** ***
	Long working hours	2.90 -0.17**	[-0.29 ; -0.05]	3.25	-0.05	[-0.15 ; 0.06]	2.92	-0.10*	[-0.21 ; 0.00]	3.52	***	*
	Low predictability	3.30 -0.12*	[-0.24 ; -0.01]	3.41	-0.13*	[-0.23 ; -0.03]	3.27	-0.19**	[-0.31 ; -0.07]	3.46	*	**
	Night work	3.81 0.19***	[0.11 ; 0.28]	3.70	0.14**	[0.05 ; 0.23]	3.39	-0.02	[-0.13 ; 0.09]	3.39	*** ***
	Shift work	3.93 0.33***	[0.25 ; 0.42]	3.68	0.22***	[0.12 ; 0.32]	3.39	0.18**	[0.05 ; 0.31]	3.30	*** ***
	Emotional demands	2.59 -0.30***	[-0.43 ; -0.16]	2.78	-0.13*	[-0.25 ; -0.02]	2.69	-0.23**	[-0.37 ; -0.09]	3.31	*** ***
	Role conflict	3.36 -0.11*	[-0.21 ; -0.01]	3.27	-0.08	[-0.16 ; 0.01]	3.36	-0.15**	[-0.25 ; -0.05]	3.41	*	*
	Tensions with the public	3.28 -0.16**	[-0.26 ; -0.06]	3.39	-0.18***	[-0.26 ; -0.10]	3.27	-0.18***	[-0.27 ; -0.09]	3.70	*** ***
	Job insecurity	3.67 0.08*	[0.01 ; 0.16]	3.65	0.02	[-0.05 ; 0.10]	3.73	-0.08	[-0.18 ; 0.03]	3.57	**	*
	Work-life imbalance	3.26 -0.26***	[-0.37 ; -0.15]	3.43	-0.15**	[-0.25 ; -0.06]	3.35	-0.12*	[-0.23 ; -0.01]	3.62	*** ***
	Women											
	Low decision latitude	7.02 0.38**	[0.09 ; 0.67]	6.97	0.17	[-0.10 ; 0.45]	6.79	0.14	[-0.13 ; 0.41]	6.10	*** **
	Psychological demands	7.93 -1.06***	[-1.59 ; -0.53]	8.32	-0.94***	[-1.43 ; -0.46]	9.38	-0.55*	[-1.02 ; -0.09]	9.16	*** ***
	Overcommitment	2.47 -0.34***	[-0.54 ; -0.15]	2.68	-0.24*	[-0.42 ; -0.05]	3.10	-0.15	[-0.33 ; 0.02]	3.14	*** **
	Long working hours	3.25 -0.24***	[-0.38 ; -0.11]	3.61	-0.19***	[-0.30 ; -0.09]	3.70	-0.08	[-0.17 ; 0.01]	3.78	*** ***
	Shift work	3.96 0.31***	[0.15 ; 0.48]	3.55	0.22*	[0.04 ; 0.40]	3.61	0.15	[-0.03 ; 0.33]	3.13	*** ***
	Emotional demands	2.30 -0.32**	[-0.54 ; -0.11]	2.36	-0.35***	[-0.56 ; -0.15]	2.59	-0.27**	[-0.46 ; -0.08]	3.05	*** **
	Tensions with the public	3.30 -0.29***	[-0.41 ; -0.16]	3.17	-0.30***	[-0.42 ; -0.18]	3.43	-0.23***	[-0.34 ; -0.13]	3.80	*** ***
	Work-life imbalance	3.23 -0.23*	[-0.41 ; -0.05]	3.40	-0.08	[-0.23 ; 0.08]	3.59	0.00	[-0.15 ; 0.14]	3.59	*** **

a

Table 5 Differential changes according to public/private sector in 2006: results from linear regression models adjusted for age in 2006 and score of factor in 2006

 5 

			Public		Private (ref.)	p c	p d
		Mean score 2006 a	Beta b	95% CI	Mean score 2006 a		
	Men						
	Low decision latitude	6.76	-0.28***	[-0.43 ; -0.12]	6.77	ns	***
	Low social support	3.66	-0.10**	[-0.18 ; -0.03]	3.68	ns	**
	Long working hours	3.48	0.16***	[0.08 ; 0.24]	3.14	***	***
	Low predictability	3.47	0.12**	[0.03 ; 0.21]	3.35	*	**
	Role conflict	3.21	-0.26***	[-0.34 ; -0.17]	3.38	***	***
	Tensions with the public	3.22	-0.20***	[-0.28 ; -0.11]	3.50	***	***
	Job insecurity	3.87	0.16***	[0.10 ; 0.21]	3.59	***	***
	Women						
	Low decision latitude	6.80	-0.13*	[-0.25 ; -0.01]	6.80	ns	*
	Psychological demands	8.75	-0.50***	[-0.71 ; -0.29]	8.98	ns	***
	Low reward	2.86	-0.13**	[-0.22 ; -0.05]	2.95	ns	**
	Overcommitment	2.83	-0.16***	[-0.24 ; -0.07]	2.96	**	***
	Emotional demands	2.43	-0.14**	[-0.24 ; -0.05]	2.59	**	**
	Role conflict	3.19	-0.14***	[-0.21 ; -0.06]	3.40	***	***
	Ethical conflict	3.57	-0.08**	[-0.14 ; -0.02]	3.64	*	**
	Tensions with the public	3.22	-0.19***	[-0.26 ; -0.12]	3.45	***	***
	Job insecurity	3.83	0.16***	[0.11 ; 0.21]	3.60	***	***
	a Mean						
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