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Abstract
Background
Common mental disorders (CMD) are highly prevalent among sick-listed precarious workers and often lead to long-term sickness-absence, work disability and unemployment. This study aimed to identify predictors of a longer time until return to work (RTW) and prolonged duration of sickness absence in sick-listed precarious workers with CMD.

Methods
We conducted a secondary Cox regression analysis using existing data from two Dutch randomized controlled trials and one cohort study among sick-listed precarious workers with CMD (N = 681). Age, gender, baseline employment status, study allocation, severity of psychological symptoms and RTW self-efficacy were evaluated for their predictive value on time until sustainable (≥ 28 days) RTW and duration of sickness absence during 12-month follow-up. In this study, time until sustainable RTW and duration of sickness absence are distinct dependent variables, because they are not mutually exclusive.

Results
Age above 50 years (HR 0.57, 95% CI 0.39–0.82), severe psychological symptoms (HR 0.64, 95% CI 0.43–0.93), unemployment (HR 0.19 95% CI 0.11–0.33) and loss of employment contract during sickness absence (HR 0.25, 95% CI 0.14–0.47) were predictive of a longer time until RTW. Male gender (HR 0.77, 95% CI 0.62–0.97), severe psychological symptoms (HR 0.64, 95% CI 0.46–0.87), unemployment (HR 0.47, 95% CI 0.27–0.84) and loss of employment contract (HR 0.48, 95% CI 0.26–0.90) predicted a prolonged duration of sickness absence.

Conclusions
Unemployment at the moment of sick-listing, loss of employment contract during sickness absence, and severe psychological symptoms are predictors of both a longer time until RTW and prolonged duration of sickness absence among sick-listed precarious workers with CMD. This knowledge assists occupational health and mental health professionals in the early identification of workers at risk of long-term sickness absence, enabling them to arrange targeted occupational rehabilitation support and mental health care.

Trial registration
The included randomized controlled trials were prospectively registered in the Dutch national trial register under NTR4190 (September 27, 2013) and NTR3563 (August 7, 2012).

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s13033-023-00613-7.
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Background
Mental disorders are highly prevalent in the general and working-age population [1, 2]. While definitions of common mental disorders (CMDs) differ from one study to another, the population life-time prevalence of CMDs, including depression, anxiety, stress-related disorders and substance abuse, is as high as 30% [2, 3]. Mental disorders often lead to recurring or long-term sickness absence, work disability and unemployment [4]. However, most people with a mental disorder do wish to engage in work [5, 6]. Moreover, it is well known that employment contributes to mental health and wellbeing: in addition to financial security, employment provides daily structure, social contacts, de-stigmatization, and also enhances mental health, general wellbeing, self-esteem and sense of identity [7–9], while remaining unemployed can contribute to financial problems and social isolation, possibly leading to further decrease of mental health [10]. Thus, to enhance the mental and social wellbeing of workers with mental disorders and to diminish working disability costs, it is important that these workers receive adequate occupational health care to support work participation [4, 8].
In high-income countries, sick-listed workers with a permanent employment contract often receive occupational health care to support successful return to work (RTW). Contrarily, for sick-listed workers without a permanent contract, access to occupational health care is limited [11]. This is concerning, because the prevalence of non-permanent work, often referred to as precarious employment, is increasing due to globalization and the flexibilization of the labor market [11, 12]. Precarious employment is generally defined as work that is uncertain, unstable and insecure, while workers bear work-related risks and receive limited social benefits and statutory protection [13]. Examples of precarious employment are temporary work or own-account self-employment. Compared to permanently employed workers, precarious workers generally have a lower socioeconomic position, encounter more psychosocial barriers and experience worse health [11, 14, 15]. As a result, return to (new) work is more challenging for this vulnerable group of workers [16].
To facilitate RTW and prevent long-term sickness absence, it is important to obtain more knowledge about barriers to RTW for precarious workers with mental disorders, so that targeted occupational rehabilitation interventions can be developed. Predictive factors of a longer time until RTW and prolonged duration of sickness absence can be regarded as risk factors for long-term sickness absence, but may also give insight into potential facilitators of and barriers to RTW. In the last few decades, several predictive factors of RTW in employed workers with mental disorders have been identified. These factors can be divided into health-related, work-related and personal factors [17–19]. Most of these studies were solely conducted among permanently employed workers. Unfortunately, only two previous cohort studies evaluated predictors of RTW and sickness absence among sick-listed precarious workers [20, 21]. RTW-expectations were found to be predictive of RTW and long-term sickness absence in both studies. Other predictors were age and perceived health, in the study of Audhoe et al. [20], and educational level and help-seeking behavior, in the study of Louwerse et al. [21]. Evidence concerning effective interventions to enhance RTW and prevent working disability for sick-listed precarious workers with CMD is also limited [22–24].
The current study aimed to identify predictors of a longer time until RTW and prolonged duration of sickness absence among Dutch sick-listed precarious workers with CMD. We evaluated the following potential predictors: age, gender, previous employment status, occupational rehabilitation intervention, severity of psychological symptoms and RTW self-efficacy.

Methods
Design
To identify predictors of a longer time until RTW and prolonged duration of sickness absence, we conducted secondary analyses based on the existing data of two independent Dutch randomized controlled trials (RCTs) [23, 24] and one Dutch cohort study [Lammerts et al., unpublished] carried out between 2013 and 2017. These previous studies evaluated RTW and sickness absence in sick-listed precarious workers with CMD. Data about demographics, health and work were also collected. In the current study we combined these data in a secondary data-analysis to identify which factors are predictive of a longer time until RTW and prolonged duration of sickness absence. The primary dependent variable was days until RTW during 12-month follow-up. The secondary dependent variable was days until end of sickness absence during 12-month follow-up. The primary studies were approved by the Medical Ethics Committee of Amsterdam UMC and all participants signed informed consent for future use of their data for research. The two RCTs were registered in the Dutch national trial register under NTR4190 (Brainwork study, Audhoe et al.) and NTR3563 (Co-WORK, Lammerts et al.). We used the TRIPOD-checklist (Transparent Reporting of a multivariable prediction model for Individual Prognosis Or Diagnosis) as a reporting guideline [25].

Study population
All participants of the three included studies were precarious workers with CMD, who were newly sick-listed at The Dutch Social Security Institute: the Institute for Employee Benefits Schemes (UWV). In the Netherlands, the UWV provides sickness benefits and occupational health care for precarious workers who are not (fully) able to work due to illness. In the current study, we define precarious employment as non-permanent work such as temporary agency work, self-employment and loss of employment contract before or during sickness absence. We define CMDs as mild to moderate mental disorders that occur frequently among adults, such as depression, anxiety and adjustment disorders.
The participants of the RCT (N = 186) of Lammerts et al. (Co-WORK study) [23] were sick-listed precarious workers with CMDs, with an intention to return to work despite ongoing health complaints. Sick-listed precarious workers with CMD without intention to return to work were followed up in a cohort. The data of this cohort study (N = 177) were also included in the secondary analyses of the current study. In the RCT of Audhoe et al. (Brainwork study) [24] sick-listed precarious workers with CMDs who did not expect to return to work within two weeks (N = 320) were included. Audhoe et al. excluded workers with a severe mental disorder or substance abuse disorder as main reason for sickness absence. Lammerts et al. excluded in both studies workers with an ongoing conflict with the UWV or a legal conflict. All three studies excluded workers with pregnancy up to three months after delivery.
The participants of these three studies were recruited through several UWV offices across the Netherlands. In the Brainwork study, local insurance physicians evaluated the eligibility of the participants for inclusion in the study. The eligibility check in the Co-WORK and cohort study was performed by the researchers, by evaluating a self-report questionnaire. The participants in the intervention groups of the two RCTs were allocated to a RTW-intervention and the participants in the control group received occupational health care as usual The RTW intervention in the CO-WORK study included a participatory approach, integrated care and direct placement in a paid job [23]. The Brainwork Intervention was characterized by an activating approach, protocol-based stepped care and intensive vocational counseling [24].

Data collection
The data of the three previous studies were retrieved based on a data-sharing agreement. The data were then merged and used for the secondary data analyses. For the purpose of pseudonymization all participants were recoded using random numbers. Additionally, we transformed time dates into continuous data (for example age instead of date of birth).
All participants of the three previous studies with available data about ≥ 1 dependent variable(s) and ≥ 1 independent variable(s) (N = 681/683) were included in the analyses. Data sources included both registered data from the computerized database of the UWV and paper-based self-reported questionnaires (see Table 1).
Table 1Data sources


	Variable
	Registered data
	Self-reported questionnaires

	Age
	X (Brainwork)
	X

	Gender
	X (Brainwork)
	X

	Employment status
	X
	 
	Education levela
	 	X

	Psychological symptoms
	 	X

	RTW self-efficacy
	 	X

	RTW expectationsa
	 	X

	Participation level
	X
	 
	Time until sustainable RTW
	X
	 
	Duration of sickness absenceb
	X
	X (cohort)


aEducation level and RTW expectations were not included in the regression analyses, because data were not available for the participants of the Brainwork study (Audhoe et al.) [24]
bBased on first until last day of being sick-listed. The Co-WORK study [23] initially used the number of days between study enrolment until ending of the sickness benefit for ≥ 28 days




Dependent variables (outcomes)
In the current study, time until RTW and duration of sickness absence are distinct dependent variables, because these variables are not mutually exclusive. Under the Dutch social security system, workers can leave sickness absence, even though they have not yet (fully) returned to work or still perceive some symptoms. Generally, the sickness absence period ends if a worker considers him- or herself to be recovered or if an insurance physician declares the worker fit for work. Furthermore, Dutch precarious workers cannot be on partial sick leave, they are either on full sick leave or not at all.
We defined (sustainable) RTW as being returned to work or re-employed of at least 28 consecutive days, This definition was also used in the two included studies of Lammerts et al. based on the Dutch Sickness Benefit Act. This time frame of ≥ 28 days is also the most common used definition of sustainable RTW in Northern European studies [26, 27]. Data about time until sustainable RTW were obtained from registered data of the UWV. The follow-up period was 365 days, starting on the first day of being sick-listed. We calculated the time until sustainable RTW based on the number of days from the day of being sick-listed to the day of returning to full-time or part-time competitive work for ≥ 28 consecutive days.
The definition and data sources regarding the duration of sickness absence differed somewhat between the three studies (see Table 1). We defined and recalculated the duration of sickness absence as the number of days from the first day of being sick-listed up to and including the last day of being sick-listed during follow-up.

Independent variables (potential predictors)
Baseline employment status was based on registered data of the UWV and includes three different states: unemployment at the time of sick-listing, loss of employment contract during sickness absence and temporary agency work. Data regarding age and gender were based on registered data of the Brainwork study and self-report data of the Co-WORK and cohort study. For age we differentiated between young to middle aged workers (< 50 years) and older workers (≥ 50 years) in the regression analyses. For gender solely binary data (male/female) were available. Type of study and study allocation (intervention, control, cohort) were also included as potential predictors. Psychological symptoms and RTW self-efficacy were derived from self-reported questionnaires and the sum scores were dichotomized to differentiate between high and low scores.
Psychological symptoms
For severity of psychological symptoms Audhoe et al. [24] used the Dutch translation of the General Health Questionnaire-12 (GHQ-12) [28] and Lammerts et al. [23] used the Four-Dimensional Symptom Questionnaire (4DSQ) for both studies [29]. These self-report instruments are commonly used and validated for the screening of mental health symptoms in community care. The GHQ-12 has shown acceptable validity and reliability as a unidimensional index of severity of common mental disorders [28, 30]. The 4DSQ has been validated in Dutch primary care patients with psychological distress, compromising four scales of symptoms (distress, depression, anxiety and somatization) [29, 31].
In the current study, we dichotomized the severity of psychological symptoms into mild-to-moderate symptoms and severe symptoms using the median sum score of the GHQ12 as cut-off point. Of the 4DSQ data we used the existing scoring system of Terluin et al. [29, 32] to differentiate between mild-to-moderate symptoms and severe symptoms. A sum score of > 6 on the depression scale and/or > 12 on the anxiety scale was considered as severe symptoms.

RTW self-efficacy
Self-efficacy is a judgement regarding one’s own ability to succeed in a specific behavior [33]. Applied to RTW, self-efficacy can be explained as the belief that workers have in their own ability to meet the demands made by a RTW [34]. Audhoe et al. [24] used the 11-item RTW-SE scale [234. The RTW-SE scale shows good psychometric properties regarding reliability and construct validity [34, 35]. Lammerts et al. [23] used a (non-validated) questionnaire developed by van Oostrom and colleagues [36] based on the Attitude-Social influence-self-Efficacy (ASE)-model [37] including questions about attitude, normative beliefs, social modelling, self-efficacy and fear avoidance beliefs. For the secondary analyses we dichotomized the scores to create two groups: those with a low level of self-efficacy and those with a high level of self-efficacy at baseline, based on the sum scores of the 11-item RTW-SE scale and the self-efficacy scale of the ASE questionnaire. The median scores were used as cut-off point to differentiate between a low and high level of RTW self-efficacy.


Statistical analysis
Descriptive statistics are presented by means (SD) for normally distributed numerical data, medians (IQR) for not-normally distributed numerical data and numbers (percentages) for categorical data. We evaluated normality of data graphically with histograms and statistically with Skewness and Kurtosis tests.
To determine the association between the baseline characteristics and the (potentially censored) time-to-event data, we used Kaplan Meier and Cox regression analyses. Baseline characteristics measured in all three studies and available for > 50% of the participants were included as independent variables in the univariable analyses to test their associations with the dependent variables. Unadjusted Kaplan Meier survival curves were plotted to visualize the time until event for each independent variable. The time until 50% of the participants reached an event (median survival time) was calculated. Where < 50% of the participants reached an event, we assessed the duration until the event was reached by ≥ 25% (25th percentile) of the participants. We used Cox regression analyses to evaluate the influence of the independent variables on days until sustainable RTW and days until end of sickness absence. Hazard ratios (HRs), with their 95% confidence intervals and p-values, show the division of the probability of an event for a group of participants compared to the participants in the reference category at each time point during 12-month follow-up. The reference category is the category with the highest event rate during follow-up. An HR < 1 indicates a lower event rate at each time point during follow-up, and thus a longer time until event during follow-up compared to the reference category. We also calculated the probabilistic index (PI) based on the following formula: PI = 1/(1 + HR). The PI indicates the probability of a longer time until RTW compared to the reference group [38].
Independent variables with p < 0.2 in the univariable Cox regression analyses were included in the multivariable Cox regression analysis. A cut-off value of p < 0.05 (Wald statistic) was used to determine the significance of the associations in the multivariable analysis. The included independent variables in the multivariable analysis were tested for multicollinearity using variance inflation factors (VIF), considering a VIF-score < 10 as acceptable [39]. We evaluated the assumption of proportional hazards graphically by creating log-minus-log survival plots. Furthermore, we assessed the proportionality by using partial Schoenfeld residuals and inclusion of time-varying covariates. All statistics were performed in IBM SPSS Statistics for Windows, Version 26.0.

Missing value analysis
For variables with ≥ 5% missing values, we evaluated whether the nature of the missing data was completely at random (MCAR), ad random (MAR) or not at random (NMAR) [40, 41]. For this, we inspected the pattern and distribution of the missing data and we searched for differences between participants with and without missing data (based on t-tests and Pearson Chi ²-tests). In addition, we performed the Little’s MCAR test [42] to check if the data were missing completely at random. Lastly, logistic regression analyses were performed to test whether the missing data could be predicted and thus be considered as MAR. This was based on the Nagelkerke R² statistic [43].
Multiple imputation by chained equations (MICE) [44] was used because the missing data were likely to be MAR, the number of the missing data exceeded 5% for two variables and the patterns did not show monotonicity. The number of imputation sets was similar to the percentage of missing values (rule of thumb) [44]. The pooled results based on the Wald statistic were used for the variable selection [41, 45]. Participants with no RTW or end of sickness absence within 12-month follow-up were regarded as censored and received a value of 365 days for time until RTW or duration of sickness absence.


Results
Descriptive statistics
In total 681 participants of the three previous studies were included in the secondary analyses. Most participants were already unemployed before being sick-listed (81%) and almost half of the participants experienced severe psychological symptoms. Table 2 shows all baseline characteristics of all participants. For the original scores of the psychological symptoms (GHQ12 and 4DSQ) and RTW self-efficacy (RTW-SE, ASE questionnaire) see Additional file l.
Table 2Baseline characteristics (N = 681)


	Baseline characteristics
	Total
(N = 681)
n (%)
	Brainwork
(N = 320)
n (%)
	Co-WORK (N = 186)
N (%)
	Cohort
(N = 175)
(n (%)

	Age
	 	 	 	 
	 <50 years
 Mean years (SD)
	458 (67)
44 (11)
	256 (80)
41 (11)
	103 (55)
46 (10)
	99 (57)
47 (10)

	Gender
	 	 	 	 
	 Female
 Male
	351 (52)
330 (48)
	173 (54)
147 (46)
	92 (49)
94 (51)
	86 (49)
89 (51)

	Employment status (baseline)
	 	 	 	 
	 Unemployed
 Temporary Agency contract
 Employed, loss of contract during
 sickness absence
	553 (81)
19 (3)
109 (16)
	216 (68)
11 (3)
93 (29)
	173 (93)
6 (3)
7 (4)
	164 (94)
2 (1)
9 (5)

	Psychological symptomsa
	 	 	 	 
	 Mild-to-moderate
 Severe
 Unknown
	131 (19)
319 (47)
231 (34)
	39 (12)
50 (16)
231 (72)
	51 (27)
135 (73)
-
	41 (23)
134 (77)
-

	RTW self-efficacyb
	 	 	 	 
	 High
 Low
 Unknown
	170 (25)
276 (41)
235 (34)
	40 (13)
45 (14)
235 (73)
	105 (57)
81 (43)
-
	25 (14)
150 (86)
-

	Type of study
	 	 	 	 
	 Brainwork
 Co-Work
 Cohort
	320 (47)
186 (27)
175 (26)
	320 (100)
-
-
	-
186 (100)
-
	-
-
175 (100)

	Study allocation
	 	 	 	 
	 Intervention
 Control
 Cohort
	258 (38)
248 (36)
175 (26)
	164 (51)
156 (49)
-
	94 (51)
92 (49)
-
	-
-
175 (100)

	Expected RTW < 6 monthsc(N = 361)
	85 (24)
	-
	20 (11)
	65 (37)

	Education (low)c(N = 361)
	104 (29)
	-
	49 (26)
	55 (31)


a Cut-off point based on the median of the GHQ12 (Brainwork participants) and 4DSQ (Cohort and Co-Work participants)
b Cut-off point based on the median of the RTW-SE scale (Brainwork participants) and ASE-SE subscale (Cohort and Co-Work participants)
c Expected RTW < 6 months and level of education were not included in the analyses because data were not available for any of the participants from the Brainwork study. Low education level included no education, primary school or lower vocational education



The work participation level of the participants during 12-month follow-up is presented in Table 3. During 12-month follow-up, 179 participants (26%) had a sustainable RTW (≥ 28 consecutive days). For the participants who returned to work sustainably, the median time until RTW was 185 (IQR 94–262) days. About 64% of the participants without sustainable RTW and 13% with sustainable RTW were still sick-listed after 12 months. Thus, leaving sickness absence does not always imply sustainable RTW, and vice versa. For the participants who were no longer sick-listed after 12 months, the median duration of sickness absence was 144 (IQR 82–240) days. The univariable (unadjusted) survival curves regarding time until sustainable RTW and duration of sickness absence are presented in Additional file 2 and 3.
Table 3Work participation and sickness absence during 12-month follow-up (N = 681)


	Variables
	n
	%
	median
	IQR

	Highest level of participation (during follow-up)
	 	 	 	 
	 Sustainable RTW
 Non-sustainable RTW
 Return to non-competitive work
 No participation
	179
18
32
452
	26
3
5
66
	 	 
	Median days until sustainable RTW
	 	 	 	 
	 All participation levels
 Sustainable RTW
	681
179
	100
26
	365b
185
	335–365
94–262

	Duration of sickness absence
	 	 	 	 
	 <12 months
 ≥ 12 monthsa
 Unknown
	314
343
24
	46
50
4
	 	 
	Duration of sickness absence in participants with sustainable RTW (N = 179)
	 	 	 	 
	 <12 months sickness absence
 ≥ 12 months sickness absencea
 Unknown
	145
24
10
	81
13
6
	 	 
	Duration of sickness absence in participants without sustainable RTW (N = 502)
	 	 	 	 
	 <12 months sickness absence
 ≥ 12 months sickness absencea
 Unknown
	169
319
14
	34
64
3
	 	 
	Median days of sickness absence period
	 	 	 	 
	 All participants (with available sickness absence data)
 Participants with < 12 months sickness absence
 Participants with sustainable RTW (with available sickness absence data)
	657
314
169
	96
46
25
	365
144
156
	149–365
82–240
87–269


a Participants who were still sick-listed after 12-month follow-up (end of studies)
b The median is 365 days because < 50% returns to work during 12-month follow-up




Missing values
Most variables did not have any missing values. Two variables (educational level and expected RTW < 6 months) were missing for > 50% of the participants because they were not available for one complete study. Therefore these variables were not included in the analyses. Sickness absence data were missing for < 5% of the participants and therefore did not need further inspection. Only two variables had > 5% missing values: RTW self-efficacy (34%) and psychological symptoms (34%). These data were missing because the baseline questionnaire of one study [24] was not fully filled in by 72% of the participants of that study. Additionally, four participants did not fully fill in the questions regarding RTW-self-efficacy. For both RTW self-efficacy and psychological symptoms, participants with missing values differed significantly compared to those without missing values. Furthermore, Little’s MCAR test was significant, also meaning that it is unlikely that the missing values are MCAR. The logistic regression analyses (Nagelkerke R²: 0.73 for RTW self-efficacy and 0.74 for psychological symptoms) showed that the missing values can be predicted by the other variables, and thus considered to be MAR. The missing values pattern did not show monotonicity, therefore multiple imputation was used. Imputation of 34 sets (because of 34% missing values, rule of thumb) was conducted for the Cox regression analyses.

Censored data
The participants who did not return to work sustainably within 12 months (74%) or who were still on sick-leave after 12-month follow-up (50%) were considered to be right-censored in the analyses. They received a value of 365 days for both dependent variables. In a sensitivity analysis, all participants with 365 days as value for time until RTW or duration of sickness absence were changed into 0 days. This did not show different results in the Cox regression analyses.

Proportional hazards assumption
The log-minus-log plot, scatter plots and regression analysis including time-dependency showed slight indications for non-proportionality in one independent variable (study allocation) in the analysis regarding time until RTW. However, the HR of the time-dependency was around 1 with a very small 95% CI (HR 1.002, 95% CI 1.000-1.004) and inclusion as time-dependent variable in the regression analysis did not show a different result. Therefore, this potential non-proportionality was considered meaningless.

Cox regression: predictors for sustainable RTW
Results of the univariable and multivariable analyses regarding the potential predictors for a longer time until sustainable RTW are presented in Table 4. The univariable analyses showed three potential predictors (p < 0.2): age, baseline employment status and severity of psychological symptoms. The unadjusted survival curves are presented in Additional file 2. The VIF of the remaining predictors was < 10, meaning that there was no evidence for multicolllinearity. Therefore, the remaining potential predictors could be included in the multivariable analysis.
In the multivariable analysis age ≥ 50 years (HR 0.57, 95% CI 0.39–0.82), unemployment at baseline (HR 0.19, 95% CI 0.11–0.33), loss of employment contract during sickness absence (HR 0.25, 95% CI 0.14–0.47) and severe psychological symptoms (HR 0.64, 95% CI 0.43–0.93) were predictive (p < 0.05) for a longer time until sustainable RTW. Unemployment at baseline was the strongest predictor: the HR 0.19 (95% CI 0.11–0.33, p < 0.001) indicates that at any time point during 12-months follow-up 1/5 as many unemployed participants returned to work, compared to participants with temporary agency work. Consequently, the probability (PI) of a longer time until RTW for unemployed participants compared to participants with temporary agency work was 84%. The time until ≥ 25% of the participants with temporary agency work had a RTW was 98 days, compared to 249 days for the participants who lost their employment contract during sickness absence. The time until RTW could not be calculated for unemployed participants, because their RTW rate was < 25%. See Table 4 for the HRs and PIs, and Additional file 4 for time until 25% RTW for each predictor.
Table 4Predictors of a longer time until sustainable RTW during 12-month follow-up (results of univariable and multivariable Cox regression, N = 681)


	Independent variables
	Univariable Cox regression
	Multivariable Cox-regression

	HRa
	95% CI
	p-value
	HR
	95% CI
	p-value
	PIb
	95% CI

	Age
	 	 	 	 	 	 	 	 
	 <50 yrs
	1(ref)
	 	 	 	 	 	 	 
	 ≥50 yrs
	0.56
	0.39–0.80
	0.001*
	0.57
	0.39–0.82
	0.002*
	0.64
	0.55–0.72

	Gender
	 	 	 	 	 	 	 	 
	 Male
	1(ref)
	 	 	 	 	 	 	 
	 Female
	0.9
	0.67–1.21
	0.5
	 	 	 	 	 
	Employment status
	 	 	 	 	 	 	 	 
	 Temporary agency
	1(ref)
	 	 	 	 	 	 	 
	 Loss of employment contractc
 Unemployed
	0.31
0.19
	0.17–0.57
0.11–0.33
	< 0.001*
< 0.001*
	0.25
0.19
	0.14–0.47
0.11–0.33
	< 0.001*
< 0.001*
	0.80
0.84
	0.68–0.88
0.75–0.90

	Psychological symptomsd
	 	 	 	 	 	 	 	 
	 Mild-to-moderate
	1(ref)
	 	 	 	 	 	 	 
	 Severe
	0.66
	0.45–0.96
	0.03*
	0.64
	0.43–0.93
	0.02*
	0.61
	0.52–0.70

	RTW self-efficacye
	 	 	 	 	 	 	 	 
	 High
	1(ref)
	 	 	 	 	 	 	 
	 Low
	0.94
	0.63–1.39
	0.8
	 	 	 	 	 
	Study
	 	 	 	 	 	 	 	 
	 Brainwork
	1(ref)
	 	 	 	 	 	 	 
	 Co-Work
 Cohort
	0.95
0.88
	0.67–1.35
0.61–1.27
	0.8
0.5
	 	 	 	 	 
	Study allocation
	 	 	 	 	 	 	 	 
	 Intervention
	1(ref)
	 	 	 	 	 	 	 
	 Control
 Cohort
	0.90
0.85
	0.64–1.26
0.58–1.24
	0.5
0.4
	 	 	 	 	 

a An HR of < 1 indicates a longer time until RTW compared to the reference group
b The PI indicates the probability of a longer time until RTW compared to the reference group. A PI > 0.5 indicates a higher probability
c Loss of employment contract during sickness absence period
d Cut-off point based on the median of the GHQ12 (Brainwork participants) and 4DSQ (Cohort and Co-Work participants)
e Cut-off point based on the median of the RTW-SE scale (Brainwork participants) and ASE-SE subscale (Cohort and Co-Work participants)
*p < 0.05




Cox regression: predictors for a prolonged duration of sickness absence
The results of univariable and multivariable Cox regression analyses about potential predictors for a longer time until end of sickness absence (= duration of sickness absence) are presented in Table 5. The univariable (unadjusted) survival curves are presented in Additional file 3. Based on the univariable analyses, four potential predictors (p < 0.2) were included in the multivariable analyses: gender, baseline employment status, severity of psychological symptoms and RTW self-efficacy. The VIF of these remaining predictors was < 10. Therefore, the remaining potential predictors could be included in the multivariable analysis. In the multivariable analyses male gender (HR 0.77, 95% CI 0.62–0.97), unemployment at baseline (HR 0.47, 95% CI 0.27–0.84), loss of employment contract during sickness absence (HR 0.48, 95% CI 0.26–0.90) and severe psychological symptoms (HR 0.64, 95% CI 0.46–0.87) were predictive for a prolonged duration of sickness absence (p < 0.05). RTW self-efficacy did emerge as potential predictor in the univariable analysis (HR 0.80, 95% CI 0.60–1.07, p = 0.1), but did not act as a predictor in the multivariable analysis (HR 0.86, 95% CI 0.63–1.17, p = 0.3). Baseline unemployment, loss of employment contract and severe symptoms were the strongest predictors for a longer duration of sickness absence. The probability of a prolonged duration of sickness absence in unemployed participants or participants who lost their employment contract was 68% compared to participants with temporary agency work. The time until ≥ 25% of the participants were no longer sick-listed was 180 days for participants who lost their employment contract, 145 days for unemployed participants and 58 days for participants with temporary agency work. See Table 5 for the HRs and PIs, and Additional file 4 for time until 25% end of sickness absence for each predictor.
Table 5Predictors of a prolonged duration of sickness absence during 12-month follow-up (results of univariable and multivariable Cox regression, N = 657)


	Independent variables
	Univariable Cox regression
	Multivariable Cox regression

	HRa
	95% CI
	p-value
	HR
	95% CI
	p-value
	PIb
	95% CI

	Age
	 	 	 	 	 	 	 	 
	<50 yrs
	1(ref)
	 	 	 	 	 	 	 
	≥50 yrs
	0.99
	0.78–1.26
	0.9
	 	 	 	 	 
	Gender
	 	 	 	 	 	 	 	 
	Female
	1(ref)
	 	 	 	 	 	 	 
	Male
	0.79
	0.64–0.99
	0.04*
	0.77
	0.62–0.97
	0.03*
	0.56
	0.51–0.62

	Employment status
	 	 	 	 	 	 	 	 
	Temporary agency
	1(ref)
	 	 	 	 	 	 	 
	Loss of employment contractc
Unemployed
	0.56
0.52
	0.31–1.02
0.30–0.91
	0.06
0.02*
	0.48
0.47
	0.26–0.90
0.27–0.84
	0.02*
0.01*
	0.68
0.68
	0.53–0.79
0.54–0.79

	Psychological symptomsd
	 	 	 	 	 	 	 	 
	Mild-to-moderate
	1(ref)
	 	 	 	 	 	 	 
	Severe
	0.63
	0.46–0.85
	0.003*
	0.64
	0.46–0.87
	0.005*
	0.61
	0.53–0.68

	RTW self-efficacye
	 	 	 	 	 	 	 	 
	High
	1
	 	 	 	 	 	 	 
	Low
	0.80
	0.60–1.07
	0.1
	0.86
	0.63–1.17
	0.3
	0.54
	0.46–0.61

	Study
	 	 	 	 	 	 	 	 
	Co-Work
	1 (ref)
	 	 	 	 	 	 	 
	Brainwork
Cohort
	0.95
0.96
	0.73–1.23
0.71–1.31
	0.7
0.8
	 	 	 	 	 
	Study allocation
	 	 	 	 	 	 	 	 
	Intervention
	1 (ref)
	 	 	 	 	 	 	 
	Control
Cohort
	0.87
0.93
	0.68–1.12
0.70–1.24
	0.3
0.6
	 	 	 	 	 

a An HR of < 1 indicates a prolonged duration of sickness absence compared to the reference group
b The PI indicates the probability of a prolonged duration of sickness absence compared to the reference group. A PI > 0.5 indicates a higher probability
c Loss of employment contract during sickness absence period
d Cut-off point based on the medians of the GHQ12 (Brainwork participants) and 4DSQ (Cohort and Co-Work participants)
e Cut-off point based on the medians of the RTW-SE scale (Brainwork participants) and ASE-SE subscale (Cohort and Co-Work participants)
*p < 0.05





Discussion
General findings
This secondary analysis of three longitudinal studies aimed to identify predictors of a longer time until sustainable RTW and prolonged duration of sickness absence among sick-listed precarious workers with a CMD. The results show that severe psychological symptoms, unemployment at the moment of sick-listing and loss of employment contract during sickness absence were predictive of both a longer time until sustainable RTW and a prolonged duration of sickness absence. In addition, age above 50 years predicted a longer time until sustainable RTW and male gender a prolonged duration of sickness absence. Remarkably, a low level of RTW self-efficacy did emerge as potential predictor in the univariate analysis regarding a prolonged duration of sickness absence, but not in the multivariable analysis.

Comparison with literature
The predictors that emerged from this secondary analysis are mainly in line with previous studies among sick-listed workers with a CMD. Unemployment and a lower level of socioeconomic status have also been found predictive of RTW in other studies [17, 20, 46, 47]. Severity of psychological symptoms has been associated with both RTW and duration of sickness absence in previous research [18, 20, 48]. Moreover, workers with more severe diagnoses such as depressive disorder are less likely to return to work compared to those with milder stress-related disorders [49–51]. Age is also a known predictor of RTW [18, 19, 49, 52] and of recurrent or long term disability pensions [17, 49]. Regarding the predictive role of gender, previous studies show conflicting results [17–19, 47]. An explanation of these inconsistent findings could be gender differences in health characteristics [53] and differences in home-related demands [54].
Only a few published studies specifically report on predictors of RTW or sickness absence among sick-listed precarious workers with CMD. A previous Dutch cohort study among precarious workers with mental disorders also found age, employment status and perceived health to be predictive of RTW [19]. Another study among Dutch sick-listed precarious workers showed different predictors regarding long-term sickness absence (educational level, expected duration of sickness absence and help-seeking behavior) [21]. However, this study was conducted among precarious workers with all types of mental or physical health complaints, and these potential predictors were not included in the current analyses. The predictors of RTW in the present study are also in line with the results of a large Finnish cohort study, including unemployed workers with a work history on full temporary disability benefits [47]. However, enrolment on a vocational rehabilitation program had a strong association with RTW among workers with mental disorders, while in our study allocation to a RTW intervention was not predictive. This could be a result of the low percentage of participants that actually received the full intervention in the included studies [23, 24]. Though, the per-protocol analysis of one of these studies [23] did not indicate different results. Another explanation could be that the participants of the included studies [23, 24] were randomly allocated to an intervention, while Laaksonen et al. [47] only evaluated a cohort without intervening. Therefore, participants of this Finnish study who received an intervention may have been selected based on their probabilities for successful RTW [47]. Also, the RTW interventions included in the current study [23, 24] differed from each other and also differed from the interventions of the Finnish study [47].
Remarkably, the level of RTW self-efficacy did not show associations with RTW and sickness absence in the present study. This deviates from several other studies, where a higher level of RTW self-efficacy has been found related to RTW and earlier RTW [19, 51, 52]. RTW self-efficacy is closely related to RTW expectations. Negative RTW expectations are also known to be predictive of RTW [18, 20, 51]. Neither did the current study show a difference between the participants in the cohort study (with lower levels of RTW-expectations) compared to the participants of the RCTs. Hypothetically, RTW self-efficacy could act differently for precarious workers, because of the lack of a job to return to, the influence of the social security system and fear of losing their benefit if returning to work [55]. The study of Lovvik et al. also showed a different predictive value of RTW-expectations in workers on long-term disability benefits compared to employed workers at risk of or on sick leave [56]. Furthermore, in the present study, only baseline RTW self-efficacy has been included, while change in RTW self-efficacy has been found predictive of RTW [57], and this change of RTW self-efficacy differs among individual workers with CMD [58]. Another explanation could be that the RTW self-efficacy questionnaires used in the included studies were not fully geared to measure the RTW self-efficacy in precarious workers, as these questionnaires were developed for workers with permanent work. An instrument for precarious workers has not yet been developed and tested.

Strengths and limitations
As far as our knowledge is concerned, this is the first study analyzing data of several/multiple studies about predictors of RTW and sickness absence in this specific group of sick-listed workers. A strength of this study is the primary focus on precarious workers with CMD. Most previous studies only included employed workers with CMD. However, the Dutch social security system differs from other countries and, therefore, the results of this study may be less applicable to precarious workers in other countries. Another strength of this study is the use of registered data from the UWV database for the dependent variables and some independent variables. This meant there were almost no missing data for these outcomes. Moreover, these registered data are automatically collected through governmental computerized systems and therefore are more accurate than self-reported data [59, 60].
A limitation of this study is the presence of censored data. Most participants did not yet return to work during 12 months. A longer follow-up period of the included studies could have given more time points of RTW, which could have resulted in different predictive values of the independent variables. Another limitation is the use of data of different instruments regarding RTW-efficacy and severity of psychological symptoms. The use of the same instruments could have produced other results. Though most of these instruments are extensively validated and we only used the sum scores and corresponding medians to differentiate between high and low values, and not the individual items. Furthermore, not all potential predictors could be included in the analyses. Therefore the results are not a complete overview of predictors of RTW and duration of sickness absence among unemployed workers with CMD. Also, a meta-analysis with al larger number of included studies and participants could show different results. Finally, there is always the possibility that including potential predictors as time-varying covariates at the imputation stage could have led to (slightly) different results, because ignoring potential time-varying effects at the imputation stage could results in biased estimates according to recent statistical insights [61]. However, we extensively investigated the proportional hazards assumption using several statistical methods and we did not find enough evidence for non-proportionality.

Implications for practice and research
The predictors found in this study can help occupational health and mental health professionals to recognize those sick-listed precarious workers with CMD at risk of long-term sickness absence and difficulties with sustainable RTW, enabling targeted interventions to be arranged to lower barriers to RTW and facilitate functional recovery. Unemployment and severe psychological symptoms are predictors of both a longer time until sustainable RTW and prolonged duration of sickness absence, making them potential barriers to actual RTW. For unemployed workers, specialised vocational rehabilitation support, such as supported employment [62], may be needed to help them find a new suitable job. Particularly in the event of long-term unemployment and age > 50 years, occupational rehabilitation may also address the skills needed regarding the rapid changes in the labor market (flexibilization, automation) to enhance job readiness and sustainable return to new work [63]. For workers with severe psychological symptoms, additional medical or psychological interventions focused on symptom reduction and improving functional recovery may be necessary. These interventions could be regular mental health interventions, but also (or subsequently) specific work-directed psychological interventions such as work-focused cognitive behavioral therapy [64]. For workers with both severe psychological symptoms and long-term unemployment a combination of psychological and occupational rehabilitation interventions could be beneficial.
However, these implications for occupational rehabilitation of precarious workers should be taken with caution, because there is no international consensus about the definition of precarious employment [14]. Also, all included studies were conducted in the Netherlands, a high-income country with a specific social security system. As a result, the type of socioeconomic and health-related vulnerability of Dutch precarious workers might differ compared to precarious workers in other countries [11].
More research is needed about predictors of RTW among other types of precarious workers with CMD. Furthermore, based on the contradictory results of the predictive value of RTW self-efficacy, more knowledge is needed about the role of RTW self-efficacy and about the effect of changes in RTW self-efficacy on RTW among precarious workers with CMD. Regarding gender differences, evaluation of the origin of these differences and the need for gender specific approaches in occupational rehabilitation for precarious workers with CMD is required. Also, there is a need for the development and evaluation of occupational rehabilitation interventions focusing on the presence of specific barriers to RTW for precarious workers with CMD. Based on the results of the current study, these interventions should focus on both a decrease of psychological symptoms and specific occupational support regarding long-term unemployment. A recent systematic review showed that a combination of work-directed interventions and mental health interventions leads to reduction of sickness absence days among employed workers with depressive disorder [65]. This also supports the need for scientific evaluation of combined interventions among precarious workers with CMD. However, previously evaluated interventions among Dutch precarious workers with CMD were not found effective, possibly due to the low level of protocol adherence [22, 23]. Therefore, it is important to focus on implementation of interventions during future studies too.


Conclusions
Unemployment at the moment of sick-listing, loss of employment contract during sickness absence and severe psychological symptoms are predictive of both a longer time until sustainable RTW and prolonged duration of sickness absence in sick-listed precarious workers with CMD. Age above 50 years also predicts a longer time until sustainable RTW and male gender a prolonged duration of sickness absence. Knowledge about these predictors can assist occupational health and mental health professionals in the early recognition of those workers at risk of long-term sickness absence and long-term unemployment. Then, targeted occupational rehabilitation interventions and mental health interventions can be arranged to support functional recovery and return to (generally new) work. As far as our knowledge is concerned, this is the first study analyzing data of multiple/several trials regarding predictors of RTW and sickness absence in this specific group of sicklisted workers. More (pooled) research is needed about predictors, barriers and facilitors for RTW in sick-listed precarious workers with CMD, especially regarding the role and assessment of RTW self-efficacy.
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