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Abstract
Purpose
We examined health trajectories of Dutch older workers across their exit from the workforce in the 1990s, 2000s, and 2010s, testing the hypothesis that pre-post-exit health trajectories of workers with favourable and unfavourable working conditions increasingly diverged over time due to policy measures to extend working life.

Methods
The Longitudinal Aging Study Amsterdam includes baseline samples in 1992/1993, 2002/2003 and 2012/2013 with two 3-year follow-up waves each. Selected respondents were aged 55 years and over who exited from a paid job within the first or second 3-year interval, up to and including the statutory retirement age (N = 522). Pre-post-exit trajectories were modelled using Generalized Estimating Equations with outcomes self-rated health and physical limitations and determinants physical demands, psychosocial demands, and psychosocial resources.

Results
Average work exit age rose from 60.7 in the 1990s to 62.9 in the 2010s. On average, self-rated health decreased somewhat over successive periods and did not show pre-post-exit change; average physical limitations increased substantially both over successive periods and from pre- to post-exit. No support is found for our hypothesis. However, regardless of work exposures, we found sharp pre-post-exit increases in physical limitations in the 2010s.

Conclusion
Although these findings provide no support for our hypothesis of diverging health trajectories over time based on work exposure, they show that exiting at a higher age is linked to poorer pre- and post-exit health and to pre-post-exit increases in physical limitations, suggesting greater health care costs in the near future.
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Introduction
In many countries, policy reforms are aimed at delaying workforce exit of older workers in order to adjust to population ageing [1]. These reforms generally apply to all older workers, irrespective of their working conditions, i.e., their physical and psychosocial demands, and their psychosocial resources. With increasing age, workers need more time to recover from physically or psychosocially demanding tasks [2, 3]. Compared to younger workers, older workers are also more at risk of developing health problems from exposure to unfavourable working conditions [4]. Research in older workers shows that exposure to high physical or psychosocial work demands is associated with impaired health, as is exposure to working conditions that allow little autonomy [5, 6]. The question addressed in this study is whether the health consequences of prolonged exposure to unfavourable working conditions persist after exit from work. If this is the case, not only the quality of life of former workers will be affected, but poorer post-exit health is also likely to raise health care costs and thus offset the potential decrease in pension costs.
Health trajectories across the work exit transition of workers with different working conditions have not been studied extensively so far. Work exit itself does not have an unequivocal effect on health [7]. This unclarity may be due to the lack of consideration of work-related factors other than work exit itself, such as working conditions. Evidence on how the health effect of work exit depends on working conditions is not unequivocal either. French workers exposed to high physical and psychosocial work demands were in poorer pre-exit self-rated health, but their health increased more after the work exit transition compared to low exposure groups [8]. A Dutch study showed similar results regarding psychosocial demands [9]. Finnish workers with high exposure to physical demands had more physical limitations before and after retirement compared to those with lower exposure. However, these differences narrowed across the retirement transition as workers with high physical demands improved compared to lower exposure groups [10]. An early study suggested that workers with high physical demands may have benefited from the relief from these demands [11]. This suggestion was confirmed by more recent studies regarding mental, but not physical health [12, 13]. A Finnish study even showed that on average, self-rated health of workers remained stable across the retirement transition, but that individuals with high physical demands and job strain were at risk of health decline during this transition [14].
The past decades are characterised by the implementation of a series of policy measures aimed at extending working lives in many countries. In the Netherlands, measures have resulted in an increase in the average age of exit from the workforce [15]. For workers in the 1990s, early retirement was common and financially supported by employers and the Dutch government by means of early-retirement schemes. Early exit by older workers was intended to stimulate employment of younger workers and of newcomers to the labour market [16]. Older workers who were not covered by early-retirement schemes, were likely to use unemployment and disability insurance benefits as alternative pathways out of the labour market [17]. Since the early 2000s, social security programs and pension schemes have been reformed to extend the working lives of older adults. In the 2000s, early-retirement schemes were abolished, which made an early exit from the workforce financially unattractive. In addition, the government took measures to limit early exit by the alternative paths of unemployment and disability [18, 19]. However, the actual retirement age of workers in this period increased only marginally, most likely because numerous exceptions to the new measures were still in effect. In the 2010s, access to occupational disability schemes became more strictly limited and the maximum unemployment benefit period was limited [15]. A measure that affected all workers was the increase in the statutory retirement age, with its accompanying eligibility for a basic state pension. This increase occurred in steps from age 65 and one month in 2013 to age 66 and four months in 2019 [20].
It is an open question whether differences in pre-post-exit health trajectories remain the same over a period in which the actual retirement age has risen. A systematic review of the scarce literature on the health effects of the increase in the retirement age reports inconclusive evidence [21]. In particular, the question is whether the health of workers with favourable and unfavourable working conditions is affected differently. In the cited studies showing a more beneficial effect of retirement on health among workers with unfavourable working conditions compared to favourable working conditions, the average retirement age was low: between 55 and 60.5 years [8–10]. It is likely that workers who are exposed to unfavourable working conditions over a longer period of time and at higher ages, develop more health problems. Moreover, it might be too late for these workers to recover after retirement. For example, French retirees exposed to unfavourable working conditions aged 55 and over benefitted less from retirement than retirees aged younger than 55 years [8]. Finnish workers exposed to unfavourable working conditions were more at risk of health decline during the retirement transition compared to workers with favourable working conditions, and their average retirement age was over 62 years, i.e., they worked until older ages than workers in the studies showing a beneficial effect of retirement [14].
This study examines changes across three decades in health trajectories from pre- to post-exit in three cohorts of workers. We distinguish workers exposed to higher versus lower physical demands, psychosocial demands, and psychosocial resources. Because different health measures may yield different outcomes [22], we examine two health indicators: self-rated health and physical limitations. Our hypothesis is that, due to the increase in actual age of exit from the workforce, health trajectories across the work exit transition between workers exposed to higher versus lower levels of work demands and resources have started to diverge over the past decades. Specifically, we expect that workers exposed to higher physical and psychosocial demands and lower psychosocial resources have increasingly more unfavourable health trajectories than their counterparts with lower demands and higher resources. Insights from this study may contribute to the debate on the feasibility of further extension of working lives of workers in jobs with unfavourable working conditions [23], and adds the dimension of post-retirement health to this debate.

Methods
Study sample
The study sample is derived from the Longitudinal Aging Study Amsterdam (LASA), an ongoing Dutch cohort study investigating physical, emotional, cognitive and social functioning in late life [24, 25]. The first LASA cohort consists of 3,107 adults aged 55–85 in 1992/1993 who were interviewed face-to-face every three years, 964 of which were 55–64 years old (denoted as cohort 1). In 2002/2003 and 2012/2013, new cohorts were included with 996 (cohort 2) and 991 (cohort 3) adults aged 55–64, respectively, all with the same follow-up schedule. Data were gathered in face-to-face interviews in the participants' homes.
For this study, data from the first three waves (W1, W2, and W3) of each cohort were used. Exit from work was determined in two successive 3-year intervals, W1-W2 and W2-W3. In the combined cohorts, 1309 respondents did paid work (≥ 1 h/week) at W1, and 730 respondents at W2. Among the working respondents, drop-out due to mortality, refusal, intraceability or unknown work status at follow-up amounted to 253 (19.3%) between W1 and W2, and 82 (11.2%) between W2 and W3. From the remaining respondents, we included those who exited by W2 or W3 and whose age at exit was not higher than their statutory retirement age. A total of 601 respondents exited from work, for 596 of whom the age at exit was known. Applying the condition of exit before or at the statutory retirement age yielded a study sample of 522 respondents.

Outcome
Health
Self-rated health was measured using a single self-report question: “How is your health in general?”, with five response categories ranging from very good to poor (scale 1–5) [26]. Physical limitations were measured using self-reports to six questions about difficulty or needing help doing six activities (scale 0–6). These activities concern climbing/descending stairs of 15 steps, getting dressed/undressed, sitting down on/standing up from a chair, cutting one’s toenails, walking outside for five minutes, and using public transportation [27]. The variable was dichotomised because of a right-skewed distribution, with the cut-off at ≥ 2.


Determinants
Working conditions
Working conditions were assessed using the validated General Population Job-Exposure Matrix (GPJEM, [28]), which determines the level of work demands and resources of workers aged 55 and over based on the job description and its corresponding code of the Netherlands Standard Classification of Occupations 1992 [29]. Physical demands were based on the exposure probability of using a lot of force, working in an uncomfortable position, and making repetitive movements. Psychosocial demands were based on the exposure probability of working under much time pressure, having many task requirements, and experiencing cognitive demands, i.e., intensive thinking, need to keep focused, and requiring much concentration. Psychosocial resources were based on the exposure probability of having autonomy and variation in job activities. Physical demands and psychosocial resources scores ranged from 0 to 4, psychosocial demands ranged from 0 to 6. Higher scores indicate a higher exposure probability.

Work exit
Respondents were asked whether they had a paid job and if applicable, when (month and year) they exited from the work force. Thus, our definition of work exit covers all reasons of exit from paid work, i.e., 1) completely retired, 2) reached the statutory retirement age, 3) partially retired but no paid job, 4) unemployed (i.e., seeking a job), 5) on disability benefit, 6) inactive. Age at exit was calculated based on the month and year of exit from work and the birthdate obtained from the municipal registries. Time since exit was calculated by subtracting age at exit from age at follow-up.

Change over time
We distinguish two time variables: historic period and within-person time. The historic periods over which the three cohorts are followed, i.e., 1992/1993–1998/1999, 2002/2003–2008/2009, and 2012/2013–2018/2019, are denoted by the 1990s, 2000s, and 2010s, respectively. The corresponding period variable has values 0, 1, and 2. Within each cohort, the variable ‘within-person time’ denotes the time from pre-exit (value 0) to post-exit (value 1).


Covariates
In addition to the work exit characteristics age at exit, time since exit, and reason for exit, other covariates were considered that may confound the association between historic period, working conditions, and pre-post-exit health change. Information on sex was obtained from the municipal registries. Educational level was self-reported and categorised into low (elementary education at most), middle (lower vocational and general intermediate education, intermediate vocational education and general secondary education) and high (higher vocational education, college education and university). The number of pre-exit working hours was self-reported and was included as a continuous variable. Age at exit had a non-linear association with self-rated health and therefore was categorised as 0) 55–58 years, 1) 59–63 years, and 2) 64 years through statutory retirement age.

Analyses
Analyses were performed in SPSS 28. Statistical significance was set at p < 0.05; for interaction terms, at p < 0.10 [30].
First, we examined the characteristics of the study sample by period. To test whether pre- and post-exit characteristics changed over the periods, unweighted trend analyses using Chi-square tests were performed for categorical variables and one-way ANOVA tests for continuous variables.
Pre-post-exit trajectories were modelled using multivariate Generalized Estimating Equations (GEEs) with outcomes self-rated health and physical limitations. An exchangeable correlation structure was used to account for interdependency of repeated measurements within participants [31]. Analyses were performed for the two health indicators and the three working conditions separately. Self-rated health was examined with a linear model and physical limitations with a logistic model. Because the three work exposures proved to be strongly intercorrelated as well as correlated with educational level (r from 0.50 to 0.65), we used the residualised work exposures that resulted from linear regression of each working condition on educational level and the two other work exposures. This way, common variance among work exposures was excluded from the effect of a work exposure on both average health and change in health over time. The residualised working conditions were dichotomised at the mean. Each model consisted of one work exposure, within-person time, historic period, three two-way interaction terms, i.e., work exposure and within-person time, work exposure and period, and within-person time and period, and the three-way interaction term of work exposure, within-person time, and period, as well as the covariates sex, educational level, number of working hours, and age at exit. As the reason of exit in the successive periods may reflect policy measures, we did not include it in the models. We did not adjust for time since exit, because in preliminary analyses it did not affect the results.
Because of the presence of the interaction term of within-person time with work exposure, in each model for each period, the coefficient for the main effect of within-person time represents the health change for low demands or resources. For high demands or resources, health change is obtained by adding the coefficient of the interaction term of work exposure with within-person time to the coefficient of within-person time in the linear regression models, or by multiplying the odds ratios of within-person time with the odds ratio of the interaction term of work exposure with within-person time in the logistic regression models. The coefficient of the main effect of work exposure represents the effect of work exposure on pre-exit health. By changing the reference category of the period variable, we estimated a model for the work exposure * within-person time interaction for each period, with the covariates having equal effects [32].
Our hypothesis that health trajectories across the work exit transition between workers exposed to higher versus lower levels of work demands and resources have started to diverge over the past decades, to the disadvantage of workers exposed to higher physical and psychosocial demands and lower psychosocial resources, is then tested by examining whether the regression coefficients of the work exposure * within-person time interaction in the second or third period exceeded the corresponding 95% confidence intervals in an earlier period.
The health trajectories across the work exit transition by work exposure are also presented visually in graphs as estimated marginal mean scores (self-rated health) and probabilities (physical limitations).


Results
Descriptive findings
Table 1 shows pre- and post-exit characteristics of our study sample. The average statutory retirement age that applied for our study participants was 0.9 years higher in the 2010s than in earlier decades. Just over two-thirds of our study sample exited from work in the first time-interval, and less than one-third in the second interval – regardless of decade. The proportion of women was higher in the 2010s than earlier. The level of education rose gradually across the periods.Table 1Pre- and post-exit characteristics of workers who at exit age were younger than the statutory retirement age


	 	1990s
	2000s
	2010s
	Total
	p-value (linear)

	N
	150
	176
	196
	522
	 
	General characteristics

	Statutory retirement age (M, sd)
	65.0
	65.0
	65.9 (0.5)
	65.4 (0.6)
	 < 0.001

	Exit in first 3-year interval (%)
	67.3
	64.8
	74.0
	69.0
	0.152

	Sex (% women)
	40.7
	42.6
	54.6
	46.6
	0.008

	Level of education (%)

	- Low
	46.0
	39.2
	23.0
	35.1
	< 0.001

	- Middle
	32.7
	34.7
	43.9
	37.5

	- High
	21.3
	26.1
	33.2
	27.4

	Pre-exit work characteristics

	Number or working hours/week (M, sd)a
	32.2 (17.2)
	27.5 (14.3)
	27.9 (13.2)
	29.0 (14.9)
	0.007

	Physical demands, range 0–4 (M, sd)
	2.2 (1.5)
	1.8 (1.6)
	1.5 (1.6)
	1.8 (1.6)
	 < 0.001

	Psychosocial demands, range 0–6 (M, sd)
	1.1 (1.9)
	1.5 (1.9)
	1.8 (2.1)
	1.5 (2.0)
	0.006

	Psychosocial resources, range 0–4 (M, sd)
	1.1 (1.3)
	1.2 (1.3)
	1.6 (1.4)
	1.4 (1.4)
	0.001

	Residual physical demands (M, sd)
	0.15 (1.09)
	-0.06 (1.22)
	-0.06 (1.19)
	0.00 (1.17)
	0.114

	Residual psychosocial demands (M, sd)
	-0.06 (1.43)
	0.09 (1.30)
	-0.04 (1.43)
	0.00 (1.39)
	0.955

	Residual psychosocial resources (M, sd)
	0.03 (0.89)
	-0.09 (0.94)
	0.06 (0.94)
	0.00 (0.93)
	0.657

	Pre-exit health

	Self-rated health (M, sd)
	2.0 (0.7)
	2.2 (0.8)
	2.2 (0.9)
	2.1 (0.8)
	0.200

	Physical limitations (% >  = 2)b
	3.4
	10.2
	10.2
	8.3
	0.030

	Exit characteristics

	Work exit age, continuous (M, sd)
	60.7 (2.3)
	61.3 (2.2)
	62.9 (2.4)
	61.7 (2.5)
	 < 0.001

	Work exit age, categorical (%)

	- <  = 58 years
	22.7
	13.6
	9.2
	14.6
	< 0.001

	- 59–63 years
	64.7
	72.7
	49.0
	61.5

	- >  = 64 years
	12.7
	13.6
	41.8
	23.9

	Exit routec

	- Completely retired
	50.7
	51.7
	36.9
	46.2
	 < 0.001 (chi2)

	- Reached statutory retirement age
	14.7
	17.0
	21.6
	17.9
	 
	- Partly retired
	4.7
	1.1
	4.0
	3.2
	 
	- Unemployed
	4.0
	6.8
	14.8
	8.8
	 
	- Disability pension
	10.7
	13.6
	5.7
	10.0
	 
	- Inactive
	15.3
	9.7
	17.0
	13.9
	 
	Time after work exit in years (M, sd)
	1.7 (0.8)
	1.5 (0.9)
	1.4 (0.9)
	1.5 (0.9)
	0.089

	Post-exit health

	Self-rated health (M, sd)
	2.1 (0.7)
	2.2 (0.8)
	2.2 (0.9)
	2.1 (0.8)
	0.651

	Physical limitations (% >  = 2)d
	9.4
	11.4
	19.1
	13.7
	0.008


a 1 case missing from cohort 1
b 2 cases missing from cohort 1
c 20 cases missing from cohort 3
d 1 case missing from cohort 1, 2 cases missing from cohort 3



Regarding pre-exit work characteristics, the average number of working hours decreased after the 1990s. The average exposure to high physical demands decreased gradually, and exposure to both psychosocial demands and psychosocial resources increased gradually across the study period. Net of educational level and the other two work exposures, the work exposures showed no significant change. Thus, the rise in educational level can be considered to be largely responsible for the changes in average work exposures across the periods. The correlations between the residualised work exposures were small to moderate: physical demands correlated 0.03 and 0.45 with psychosocial demands and psychosocial resources, respectively, and psychosocial demands and resources correlated -0.41.
The average age at work exit increased from 60.7 years in the 1990s to 62.9 years in the 2010s. The type of exit was complete retirement in the majority of cases, with an increasing proportion retiring because of reaching the statutory retirement age rather than using early retirement schemes. Only a small proportion of workers was partially retired. The proportion of exits due to unemployment rose gradually and exits with disability pension dropped substantially in the 2010s.
Both pre-exit and post-exit self-rated health showed a non-significant increase across the decades. The proportion of workers with at least two physical limitations increased, both pre-exit and post-exit. Post-exit, physical limitations were higher than pre-exit. The correlation between the two health variables was moderate: 0.31 pre-exit and 0.39 post-exit.

Working conditions
Below, we report the findings from our longitudinal models focusing on exposure to working conditions. Across work exposures, female gender, higher level of education, and longer working hours were associated with good self-rated health. Age younger than 59 at work exit was associated with poor self-rated health. Although in the same direction, these covariates did not always reach statistical significance regarding physical limitations. In these adjusted models, the association of period with health was practically always significant (p-value ranging from 0.012 to 0.076), indicating an increase in average poor health across the decades.
Physical demands
Change in self-rated health across the exit from the workforce for workers with low physical demands was positive in the 1990s, indicating an overall decrease in self-rated health, although non-significant (Table 2, first row: B = 0.13, and Fig. 1a). In the 2000s and 2010s, however, change was virtually absent. Physical demands were associated with poorer pre-exit self-rated health, although the coefficient reached marginal significance only in the 2000s (Table 2, third row: B = 0.19). The interaction term of physical demands and within-person time was not statistically significant in any decade, indicating no differential pre-post-exit change in self-rated health for workers exposed to low and high physical demands (Table 2, third row). However, the coefficient of the 2000s interaction term (B = 0.13) was positive and significantly different from the coefficients of both the 1990s and 2010s interaction terms (B = -0.13 and -0.10, respectively), indicating divergence of pre-post health trajectories in the 2000s and convergence in the other decades. To illustrate, for workers exposed to low physical demands, the pre-post-exit change in self-rated health corresponded to B = -0.03 in the 2000s, whereas for workers exposed to high physical demands, this change was -0.03 + 0.13 = 0.10. In the 2010s, the health changes for these groups of workers were reversed with B = 0.02 and 0.02–0.10 = -0.08, respectively (Fig. 1a). Because the interaction term of physical demands, within-person time, and period was not significant (p = 0.225), however, our hypothesis is not supported.Table 2The association of pre-post exit health change with pre-exit physical demands by cohort (N = 522). General Estimating Equations with main effects, 2-way and 3-way interactions of cohort, physical demands, and within-person time. (The interaction terms including cohort are not shown, but their significance can be derived by comparing the B or OR across cohorts. See also Figs. 1–3.)


	 	1990s
	2000s
	2010s

	Self-rated health (continuous)

	 	B
	95% CI
	B
	95% CI
	B
	95% CI

	Main part of model
	 	 	 	 	 	 
	Time (post- vs pre-exit)
	0.13
	-0.05; 0.31
	-0.03
	-0.17; 0.10
	0.02
	-0.14; 0.18

	Physical demands (high vs low)
	0.10
	-0.12; 0.33
	0.19
	-0.03; 0.41†
	0.16
	-0.08; 0.41

	Physical demands * Time
	-0.13
	-0.36; 0.09
	0.13a
	-0.10; 0.36
	-0.10b
	-0.32; 0.12

	Adjustment variables (coefficients identical for the three decades)

	Sex (female vs male)
	 	 	-0.17
	-0.31; -0.03*
	 	 
	Level of education
	 	 	 	 	 	 
	- High vs low
	 	 	-0.23
	-0.38; -0.08*
	 	 
	-Middle vs low
	 	 	-0.07
	-0.21; 0.06
	 	 
	Pre-exit working hours
	 	 	-0.01
	-0.01; -0.00*
	 	 
	Exit age
	 	 	 	 	 	 
	- <  = 58 vs 59–63 years
	 	 	0.22
	0.03; 0.41*
	 	 
	- >  = 64 vs 59–63 years
	 	 	0.01
	-0.14; 0.16
	 	 
	Physical limitations

	 	OR
	95% CI
	OR
	95% CI
	OR
	95% CI

	Main part of model
	 	 	 	 	 	 
	Time (post- vs pre-exit)
	2.17
	1.00; 4.73†
	1.00
	0.54; 1.84
	2.57b
	1.36; 4.85*

	Physical demands (high vs low)
	0.22
	0.02; 2.20
	1.03
	0.39; 2.73
	1.96
	0.74; 5.22

	Physical demands * Time
	3.06
	0.40; 23.58
	1.27
	0.52; 3.08
	0.74
	0.30; 1.83

	Adjustment variables (coefficients identical for the three decades)

	Sex (female vs male)
	 	 	0.72
	0.39; 1.32
	 	 
	Level of education
	 	 	 	 	 	 
	- High vs low
	 	 	0.26
	0.12; 0.57**
	 	 
	-Middle vs low
	 	 	0.80
	0.47; 1.39
	 	 
	Pre-exit working hours
	 	 	0.98
	0.96; 1.00†
	 	 
	Exit age
	 	 	 	 	 	 
	- <  = 58 vs 59–63 years
	 	 	1.78
	0.92; 3.45†
	 	 
	- >  = 64 vs 59–63 years
	 	 	1.31
	0.73; 2.36
	 	 

** p < 0.001; * p < 0.05; † p < 0.10; B: unstandardized regression coefficient; OR: Odds Ratio; CI: Confidence Interval
a Estimate differs significantly from estimate in 1990s
b Estimate differs significantly from estimate in 2000s


[image: ]
Fig. 1Changes in health pre-post-exit from the workforce by residualised physical demands during three periods: marginal estimates from models with covariates sex, educational level, baseline working hours (mean: 29.0). Solid lines: unfavourable exposures; dashed lines: favourable exposures. Panel A: Self-rated health (continuous, five categories from ‘very good’ to ‘poor’). Panel B: Physical limitations (difficulty or need of help with two or more activities)


Physical limitations for workers exposed to low physical demands showed an overall within-person increase across the exit from the workforce in the 1990s and the 2010s, but not in the 2000s. In the 2010s, this increase was significantly greater than in the 2000s (Table 2, lower panel, first row and Fig. 1b). Physical demands were not significantly associated with pre-exit physical limitations in any period. The interaction terms of physical demands and within-person time were non-significant in all periods, indicating that any increase in physical limitations was similar in workers with low and high physical demands. To illustrate, in the 2010s workers with low physical demands had an odd ratio of 2.57, indicating an increase in the odds of physical limitations over time. At the same time, workers exposed to high physical demands had an increase in odds of 2.57*0.74 = 1.90. This does not support our hypothesis that workers exposed to high physical demands would experience a poorer health trajectory compared to workers exposed to low physical demands. The interaction term of physical demands, within-person time, and period was not significant (p = 0.409).

Psychosocial demands
The regression coefficient for the effect of within-person time on self-rated health for workers with low psychosocial demands was positive in the 1990s and 2000s, and negative in the 2010s. The latter was significantly different from the earlier periods, indicating a reversal in the direction of the pre-post exit change from a decrease towards an increase in self-rated health for workers with low psychosocial demands in the 2010s (Table 3, first row and Fig. 2a). Psychosocial demands were negatively associated with poorer pre-exit self-rated health in all periods, but reached marginal significance only in the 2010s (Table 3, second row: B = -0.22). The interaction term of psychosocial demands and within-person time did not reach significance in any period. Comparing the coefficients for the interaction terms across the periods, the 2010s coefficient was positive and significantly different from earlier periods, again indicating a reversal: the self-rated health trajectories of workers with low and high psychosocial demands in the 2010s converged rather than diverged. This contradicts our hypothesis. The interaction term of psychosocial demands, within-person time, and period was not significant (p = 0.229).Table 3The association of pre-post exit health change with pre-exit psychosocial demands by cohort (N = 522). General Estimating Equations with main effects, 2-way and 3-way interactions of cohort, psychosocial demands, and within-person time. (The interaction terms including cohort are not shown, but their significance can be derived by comparing the B or OR across cohorts. See also Figs. 1–3.)


	 	1990s
	2000s
	2010s

	Self-rated health (continuous)
	 	 	 	 	 	 
	 	B
	95% CI
	B
	95% CI
	B
	95% CI

	Main part of model
	 	 	 	 	 	 
	Time (post- vs pre-exit)
	0.09
	-0.09; 0.28
	0.06
	-0.10; 0.22
	-0.11ab
	-0.26; 0.04

	Psychosocial demands (high vs low)
	-0.11
	-0.33; 0.10
	-0.09
	-0.32; 0.13
	-0.22
	-0.46; 0.02†

	Psychosocial demands * Time
	-0.06
	-0.29; 0.17
	-0.06
	-0.29; 0.17
	0.18ab
	-0.04; 0.40

	Adjustment variables (coefficients identical for the three decades)

	Sex (female vs male)
	 	 	-0.18
	-0.31; -0.04*
	 	 
	Level of education
	 	 	 	 	 	 
	- High vs low
	 	 	-0.25
	-0.40; -0.10**
	 	 
	- Middle vs low
	 	 	-0.16
	-0.30; -0.02*
	 	 
	Pre-exit working hours
	 	 	-0.01
	-0.01; -0.00**
	 	 
	Exit age
	 	 	 	 	 	 
	- <  = 58 vs 59–63 years
	 	 	0.20
	0.01; 0.40*
	 	 
	- >  = 64 vs 59–63 years
	 	 	-0.01
	-0.16; 0.15
	 	 
	Physical limitations
	 	 	 	 	 	 
	 	OR
	95% CI
	OR
	95% CI
	OR
	95% CI

	Main part of model
	 	 	 	 	 	 
	Time (post- vs pre-exit)
	6.82
	1.05; 44.07*
	1.19
	0.56; 2.49
	2.24
	1.27; 3.93*

	Psychosocial demands (high vs low)
	2.69
	0.28; 26.39
	1.75
	0.59; 5.18
	0.60
	0.22; 1.64

	Psychosocial demands * Time
	0.31
	0.04; 2.34
	0.93
	0.36; 2.36
	0.94
	0.36; 2.40

	Adjustment variables (coefficients identical for the three decades)

	Sex (female vs male)
	 	 	0.67
	0.37; 1.23
	 	 
	Level of education
	 	 	 	 	 	 
	- High vs low
	 	 	0.26
	0.12; 0.57**
	 	 
	- Middle vs low
	 	 	0.73
	0.40; 1.32
	 	 
	Pre-exit working hours
	 	 	0.98
	0.96; 1.00†
	 	 
	Exit age
	 	 	 	 	 	 
	- <  = 58 vs 59–63 years
	 	 	1.72
	0.90; 3.28†
	 	 
	- >  = 64 vs 59–63 years
	 	 	1.30
	0.72; 3.35
	 	 

** p < 0.001; * p < 0.05; † p < 0.10; B: unstandardized regression coefficient; OR: Odds Ratio; CI: Confidence Interval
a Estimate differs significantly from estimate in 1990s
b Estimate differs significantly from estimate in 2000s
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Fig. 2Changes in health pre-post-exit from the workforce by residualised psychosocial demands during three periods: marginal estimates from models with covariates sex, educational level, baseline working hours (mean: 29.0). Solid lines: unfavourable exposures; dashed lines: favourable exposures. Panel A: Self-rated health (continuous, five categories from ‘very good’ to ‘poor’). Panel B: Physical limitations (difficulty or need of help with two or more activities)


Physical limitations showed significant increases in the 1990s and 2010s for workers with low psychosocial demands (Table 3, lower panel, first row, and Fig. 2b). Psychosocial demands were not significantly associated with poorer pre-exit physical limitations in any period. All interaction terms were non-significant, showing that pre-post-exit trajectories in physical limitations were not significantly different for workers with low and high psychosocial demands. The interaction term of psychosocial demands, within-person time, and period was also not significant (p = 0.600). Thus, for psychosocial demands, our hypothesis was not supported.

Psychosocial resources
In the model for psychosocial resources, the pre-post-exit change in self-rated health for workers with low psychosocial resources was positive for all periods, indicating poorer self-rated health over time. However, the coefficients for within-person time were never significant, and also did not significantly differ across periods (Table 4, first row and Fig. 3a). Psychosocial resources did not show a significant association with pre-exit self-rated health in any period. The interaction terms of psychosocial resources and within-person time were negative, indicating a more favourable trajectory in self-rated health among workers with high exposure to psychosocial resources than among workers with low exposure to psychosocial resources. However, the interaction term did not reach significance in any period (Table 4, third row). Thus, these findings do not support our hypothesis of increasing divergence. The interaction term of psychosocial resources, within-person time and period was far from significant (p = 0.926).Table 4The association of pre-post exit health change with pre-exit psychosocial resources by cohort (N = 522). General Estimating Equations with main effects, 2-way and 3-way interactions of cohort, psychosocial resources, and within-person time. (The interaction terms including cohort are not shown, but their significance can be derived by comparing the B or OR across cohorts. See also Figs. 1–3.)


	 	1990s
	2000s
	2010s
	 
	Self-rated health (continuous)
	 	 	 	 	 	 
	 	B
	95% CI
	B
	95% CI
	B
	95% CI

	Main part of model
	 	 	 	 	 	 
	Time (post- vs pre-exit)
	0.12
	-0.07; 0.30
	0.10
	-0.04; 0.24
	0.03
	-0.14; 0.20

	Psychosocial resources (high vs low)
	-0.07
	-0.28; 0.15
	0.08
	-0.14; 0.30
	-0.12
	-0.37; 0.12

	Psychosocial resources * Time
	-0.10
	-0.33; 0.12
	-0.17
	-0.40; 0.07
	-0.12
	-0.34; 0.10

	Adjustment variables (coefficients identical for the three decades)

	Sex (female vs male)
	 	 	-0.21
	-0.35; -0.06*
	 	 
	Level of education
	 	 	 	 	 	 
	- High vs low
	 	 	-0.24
	-0.39; -0.09*
	 	 
	- Middle vs low
	 	 	-0.11
	-0.25; 0.02
	 	 
	Pre-exit working hours
	 	 	-0.01
	-0.01; -0.00*
	 	 
	Exit age
	 	 	 	 	 	 
	- <  = 58 vs 59–63 years
	 	 	0.22
	0.02; 0.41*
	 	 
	- >  = 64 vs 59–63 years
	 	 	-0.00
	-0.16; 0.15
	 	 
	Physical limitations
	 	 	 	 	 	 
	 	OR
	95% CI
	OR
	95% CI
	OR
	95% CI

	Main part of model
	 	 	 	 	 	 
	Time (post- vs pre-exit)
	2.81
	1.22; 6.59*
	0.89a
	0.44; 1.80
	1.73
	0.97; 3.08†

	Psychosocial resources (high vs low)
	0.21
	0.02; 1.99
	0.90
	0.34; 2.40
	0.64
	0.24; 1.68

	Psychosocial resources * Time
	1.52
	0.21; 10.91
	1.64
	0.67; 3.99
	1.64
	0.65; 4.14

	Adjustment variables (coefficients identical for the three decades)

	Sex (female vs male)
	 	 	0.65
	0.35; 1.20
	 	 
	Level of education
	 	 	 	 	 	 
	- High vs low
	 	 	0.27
	0.12; 0.57**
	 	 
	- Middle vs low
	 	 	0.74
	0.44; 1.24
	 	 
	Pre-exit working hours
	 	 	0.98
	0.96; 1.00†
	 	 
	Exit age
	 	 	 	 	 	 
	- <  = 58 vs 59–63 years
	 	 	1.77
	0.92; 3.41†
	 	 
	- >  = 64 vs 59–63 years
	 	 	1.28
	0.71; 2.30
	 	 

** p < 0.001; * p < 0.05; † p < 0.10; B: unstandardized regression coefficient; OR: Odds Ratio; CI: Confidence Interval
a Estimate differs significantly from estimate in 1990s
b Estimate differs significantly from estimate in 2000s
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Fig. 3Changes in health pre-post-exit from the workforce by residualised psychosocial resources during three periods: marginal estimates from models with covariates sex, educational level, baseline working hours (mean: 29.0). Solid lines: unfavourable exposures; dashed lines: favourable exposures. Panel A: Self-rated health (continuous, five categories from ‘very good’ to ‘poor’). Panel B: Physical limitations (difficulty or need of help with two or more activities)


Regarding physical limitations, a significant increase was observed for workers with low psychosocial resources in the 1990s and 2010s, but not in the 2000s (Table 4, lower panel and Fig. 3b). The odds ratios for psychosocial resources were smaller than 1 in all periods, suggesting a protective effect against pre-exit physical limitations. However, none of these reached significance. The interaction terms of psychosocial resources with within-person time were positive in all periods, but never reached significance. Thus, workers with low and high psychosocial resources did not show different pre-post-exit trajectories in physical limitations and again, our hypothesis was not supported. The interaction term of psychosocial resources, within-person time and period was far from significant (p = 0.997).



Discussion
In this study, we examined health trajectories in self-rated health and physical limitations across the work exit transition for older workers exposed to higher versus lower physical demands, psychosocial demands, and psychosocial resources. We did this for the 1990s, 2000s, and 2010s, i.e., during a period in which Dutch policy measures to extend working lives accumulated and a steady increase in the age at exit from the workforce took place. We hypothesized that differences in health trajectories between workers exposed to less favourable and more favourable working conditions increased from the 1990s to the 2010s. Our hypothesis was not supported, neither for self-rated health nor for physical limitations. Regardless of work exposure, we did observe that for both health measures, the level of poor health was somewhat higher in later than in earlier decades. Changes in pre-post-exit health were not observed for self-rated health. In physical limitations, however, pre-post-exit increases were observed in the 1990s and 2010s regardless of work exposure, whereby the increase was especially steep in the 2010s.
Our hypothesis of gradually diverging health trajectories for workers with favourable and unfavourable work exposures was based on our expectation of a cumulative effect of policy measures that were implemented since the early 2000s. The lack of support for our hypothesis calls for a closer look at the successive policy measures and their effects on pre-post exit health trajectories. At our starting point in the 1990s, many workers used one of the several opportunities to leave the workforce well before the statutory retirement age, including early retirement schemes and disability pensions [16, 17]. This is reflected in our data by the low level of physical limitations in workers in the 1990s. In the 2000s, exiting from the workforce via disability pensions was restricted, but most important was the abolishment of early retirement schemes [18, 19]. Thus, both workers with favourable and workers with unfavourable working conditions extended their working lives. Our findings for the 2000s show that this did not coincide with a significant divergence in pre-post-exit health trajectories. However, both groups of workers tended to report poorer self-rated health and a higher level of physical limitations than in the 1990s. In the 2010s, to the extant policy measures a gradual rise in the statutory retirement age was added, access to disability benefits was further restricted, and the maximum unemployment benefit period was limited [15, 20]. At the same time, the measures taken in the 2000s reached their full effect, so that it became increasingly necessary to continue working. We again observed a slightly poorer self-rated health in the 2010s. The latter finding may reflect that older workers had expected to exit earlier [33]. The frustration of having to work for more years may negatively affect their perception of their health, even after exit from the workforce. Regarding physical limitations, their pre-exit level was similar to the level in the previous decade, but their pre-post-exit increase was substantial and contrasted with the stability of physical limitations in the 2000s. Thus, in the 2010s workers did not recover from their pre-exit physical limitations, but became more limited after exiting from work. This is consistent with evidence that with increasing age, older workers become more vulnerable to any work exposure, regardless of level of education, and that recovery becomes more difficult even after elimination of work exposures [2–4].
Another possible reason that our hypothesis of diverging health trajectories does not hold, is that the effect of working conditions was counteracted by adjustments. Our descriptive data (Table 1) show that over the decades, the average number of working hours decreased. In our analytic models, shorter working hours were associated with poorer health. Reducing the number of working hours is one strategy to boost workability [34]. Furthermore, the correlation of physical demands with psychosocial resources was positive, while a negative association would have been expected: workers exposed to high physical demands are likely to have jobs with little autonomy and variation. A tentative explanation may be that our samples include older workers in physically demanding jobs who have been able to remain in the workforce thanks to the availability of a relatively high level of psychosocial resources. Regardless, even with adjustments in working hours and the possible presence of psychosocial resources, in the 2010s physical health declined.
In sum, it appears that working conditions did not play the hypothesised role, suggesting that their potential effects on pre-post-exit health trajectories were overshadowed by more powerful influences. Because new retirement policy measures were implemented in the course of the decades studied, it seems reasonable to attribute the observed health decline to these new policies, which effectively increased the age at exit from the labour market. In other words, it seems reasonable to attribute our findings to period effects rather than to cohort effects. Period effects affect all individuals living in a certain historic period, whereas cohort effects result from influences associated with cohort membership and may have their origin earlier in the life course [35]. In our analyses we attempted to rule out cohort effects by adjusting for some major cohort characteristics, including level of education, sex, and number of working hours. These characteristics capture the rise in educational level and in women’s – often part-time – labour market participation across cohorts. However, unobserved cohort or period effects may have influenced our findings as well. Before our findings are replicated in future research, caution is warranted in stressing policy measures as the only influence.
Several specific findings deserve discussion. Corresponding to the policy measures taken earlier, our data show that in the 2010s substantially fewer workers exited with a disability benefit scheme. We did not adjust our models for type of exit, because this would preclude the reflection of policy measures in our findings. Yet, this also precluded an assessment of the extent to which workers who exited with a disability scheme affected the health trajectories that we found. As expected, our data show that these workers had poorer health both pre- and post-exit compared to workers with other exit routes (Table S1). Therefore, we reanalysed our models excluding the workers with a disability exit (n = 50; Supplementary tables S2-S4). This did not essentially change our findings: although at slightly better levels of health, we still observed poorer levels of self-rated health across the successive periods, and a substantial increase in physical limitations in the 2010s regardless of working conditions. The similarity in findings when including and excluding disability exits ties in with the findings from a Swedish study, which showed that the relationship between exit route and post-exit health disappeared once pre-exit health was added to the model [36]. These researchers concluded that both exit route and post-exit health can be considered as outcomes of a lifelong process of accumulation of differential work exposures. This implies that the type of exit has no added value to pre-post exit health trajectories, provided that pre-exit health is properly accounted for.
According to the life course perspective, working conditions are a result of selection into certain occupations, which is amongst others based on prior levels of education [37]. It was our intention to examine working conditions per se, unconfounded by level of education. As in our study working conditions turned out to have little effect on health trajectories, it may be argued that the accumulation of earlier exposures culminate in pre-exit work exposures, but that these work exposures are not in themselves causal. In order to test if the role of educational level is predominant, we conducted additional analyses defining level of education as the work exposure instead of working conditions. The results were very similar to our original analyses, with the exception that physical ﻿limitations showed a steeper pre-post exit rise in lower than in higher educated workers in the 2010s (Table S5). This analysis stresses the close link between educational level and later-life working conditions.
In our study, workers with high psychosocial demands reported better self-rated health than workers with low psychosocial demands. This contrasts with studies showing that psychosocial demands negatively affect health. This may be due to the inclusion of different items in the psychosocial demands scale. For example, we included cognitive demands in addition to time pressure and work load, whereas other studies included only the latter two items (e.g., [9]). Workers experiencing high cognitive demands are likely to have higher-status jobs, and job status is positively associated with good self-rated health (e.g., [14]).
Pre-post-exit trajectories were different for self-rated health and for physical limitations. Particularly in the 2010s, the latter increased across the exit from the workforce, but the former remained stable. Possibly, a certain relief after exiting from work plays a role [12, 13], which may compensate for increases in physical limitations. Self-rated health is known to be influenced by both physical and mental health [38], and in contrast to mixed evidence on physical health, mental health has been shown to improve after work exit [7, 22]. Another potential explanation for the relatively flat trajectories of self-rated health as opposed to physical limitations is the phenomenon of response shift [39]. This phenomenon entails that in the face of health problems, people lower their standard of good health, so that their experience of their health remains stable.
Strengths and limitations
A strength of this study is the use of a representative sample of the older working population. In addition, the cohort-sequential design of LASA enabled us to compare the health trajectories during different time periods. The distinction of different periods is novel and adds to the literature, where other studies aggregated findings over historic time (e.g., [40, 41]).
Limitations of our study include, first, the relatively low number of respondents eligible for our study sample. However, our sample was representative of the general older population. This is supported by a comparison of the average age at retirement in our sample with national data from Statistics Netherlands. At the national level, for persons aged 60–65 the average retirement age was 60.8 in the late 1990s, which compares well with our average age of 60.7 years for the 1990s, as the retirement age did not change in this decade. In the mid-2010s, the average national retirement age for this age group was 64.4 [42]. This is somewhat higher than our 62.9 years, but our sample was capped at the statutory retirement age, so that the exit age of those who worked beyond statutory retirement age did not raise the average. Regardless, our results need to be confirmed using larger samples.
Second, the health trajectories were based on two waves, one before and one after work exit. This allowed inclusion of a maximal number of participants in each decade. By using more than two waves, we could have addressed the possibility that health trajectories differ pre- and post-exit [40] or are more heterogeneous post-exit [41]. The availability of only one wave pre-exit precluded the possibility to determine if working conditions had changed prior to this wave. It is possible that the pre-exit working conditions no longer reflect the work exposures during the longest-held job. Likewise, the availability of only one post-exit wave also precluded the possibility to differentiate short-term from long-term health trajectories. Schmälzle and colleagues [41], for example, found that life satisfaction tended to decline pre-exit, but showed a certain recovery at one year post-exit. As in our study the time interval between waves was three years, inclusion of more waves per participant pre- and post-exit would have discarded the clear separation between decades, while the main objective of our study was to address decade-specific trajectories.
Third, working conditions are derived from a General Population Job-Exposure Matrix (GPJEM) for workers aged 55 and over [28]. This GPJEM does not take heterogeneity within job categories into account. However, the advantage of a GPJEM is that it is not influenced by individual characteristics, such as health, which may lead to reversed causality [43] or common-method bias [44]. Furthermore, our GPJEM is developed based on working conditions reported by workers over the period 2005–2010 [28]. Therefore, it is possible that it does not correctly capture the working conditions in the 1990s and 2010s. For example, the same job may have higher physical demands in the 1990s and lower physical demands in the 2010s due to technological developments [45, 46]. Also, to keep older workers in the workforce, the working conditions of workers showing declines in work ability may have been adapted while the job description remained the same. However, this is not very likely, as employers have been shown to prefer retiring older workers over offering work adaptations [47]. Although both self-reported and GPJEM-based working conditions have biases, arguably a GPJEM describes working conditions more objectively.


Conclusion
Our study provides no support for our hypothesis of diverging health trajectories based on work exposure. What our study does show clearly is that exiting at a higher age, which was at least partly induced by policy measures in the 2010s, is linked to poorer pre- and post-exit health and to pre-post-exit increases in physical limitations. The deterioration of health accompanying exit from the workforce is critical for both individuals and society. Ex-workers in poor health are less likely to participate in society through voluntary work and informal care [48, 49]. In addition, poorer post-retirement health leads to greater health care expenditures [50, 51]. Post-exit health may be improved by improving the working conditions of workers at older ages, by an adapted statutory retirement age for workers with unfavourable working conditions, and by flexible retirement schemes [52, 53]. In view of the ongoing increase in the average retirement age in the Netherlands, our findings stress the importance of monitoring both pre- and post-exit health in workers [54].
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