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Abstract: Objectives: This study was to longitudinally investigate the association between occupational change trajectories and mental health in the Korean population aged 45 years and older from the Korean Longitudinal Study of Aging (KLoSA). Methods: After excluding missing values, the data of 6,224 participants from the first to eighth waves of the KLoSA were analyzed using t-test, Analysis of variance (ANOVA), Group-based Trajectory Model (GBTM) from 1–5th KLoSA and Time-Lagged Generalized estimating equation (GEE) model from 5–8th KLoSA to analyze the association between occupational change trajectories and mental health in the Korean population aged 45 years and older. Results: An analysis of the association between occupational change trajectories and mental health demonstrated that, among all age group, the “sustained in unemployment” group had a worse MMSE and CESD score compared to “sustained WC” group. unlike the under-54 age group, those aged ≥55 years demonstrated reductions in the MMSE and CESD scores in the sustained unemployment and the changed working condition from Standard BC to Unemployment groups, whereas those who underwent a change from the Standard WC to unemployment group only demonstrated a reduction in MMSE scores. Conclusions: There was a close relationship between occupational change trajectories and mental health. Therefore, this study can serve as the foundation for policies and institutional measures to manage the deteriorate mental health in the late middle-aged and older population.
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Nomenclature



	ANOVA
	Analysis of Variance



	WC
	White Collar



	BC
	Blue Collar



	GBTM
	Group-Based Trajectory Model



	GEE
	Generalized Estimating Equation



	KLoSA
	Korean Longitudinal Study of Aging



	OECD
	Organization for Economic Cooperation and Development



	WHO
	World Health Organization





1  Introduction

According to the “Future Population Estimation” published by Statistics Korea, the proportion of older adults aged ≥65 will be 20.4% by 2025, resulting in a super-aged society [1]. Individuals in an ageing society may experience various problems such as deteriorating health and death of a spouse [2]. Furthermore, older adulthood is known as the stage of life in which individuals undergo occupational changes and retirement, which make up the largest proportion of the life cycle [3]. A long-term, regular working condition is defined as the most basic activity for acquiring economic satisfaction and a sense of belonging and self-realization by maintaining social networks and positively maintaining one’s physical and mental health [4].

However, according to reports from the Organization for Economic Cooperation and Development (OECD) [5], the number of years employed, a measure of employment stability, in Korea demonstrated serious employment instability at 5.6 years, compared to the OECD average of 9.5 years. Moreover, the average retirement age in Korea was reported to be 55 years, which is earlier than that in other countries [6], and most retired individuals faced involuntary retirement, causing them to find secondary careers in occupations of lower status or in other industries [7,8].

As such, consequences of changes in working condition, such as reductions in income, social welfare, and legal qualifications, can impact mental health [8,9]. The development of mental illness into severe mental disorders is an important social problem as the consequential series of diseases can lead to an increase in the socioeconomic burden [10]. According to reports from the World Health Organization (WHO), the number of individuals with mental health issues such as dementia or depression exceeded 970 million in 2019 [11]. In Korea, 10.2% of the over-65 years population was diagnosed with dementia [12], of which most individuals suffered from dementia and depression simultaneously, leading to severe mental disorders. Thus, active research to identify factors that deteriorate mental health at the national level to minimize social and economic deficits is being conducted [12,13].

According to a previous study that analyzed the correlation between changes in occupational activities and depression among Korean adults, depression was more common in the group that experienced changes in working condition, compared to that in those with sustained working condition [14]. In particular, depression levels were highest in the group that experienced unemployment [14]. Furthermore, in a previous European study that analyzed the correlation between changes in employment and mental disorders among 2,732,426 Italian employees, individuals in groups that underwent a positive change in employment had a reduced incidence of mental disorders, whereas those who underwent a negative change in employment, such as transitioning from a permanent to a contract position, demonstrated a higher incidence of dementia, in addition to a greater use of antipsychotic drugs [9].

Although some studies have presented findings on the effect of changes in working condition on mental health, most studies were conducted in countries with higher employment stability than Korea [5,9]. Furthermore, most studies in Korea were based on a small sample or fail to describe the correlation between changes in working condition and mental health [14]. In terms of change in working condition, most previous studies examined only small changes between permanent employment, contract employment, and unemployment. Finally, despite the short duration of occupational activity observed in countries that have high employment instability such as South Korea, most studies observe annual working condition changes, and there is a paucity of longitudinal studies examining working condition changes and mental health among middle-aged and older adults.

With regards to the current state of literature, this study aims to analyze the association between occupational change trajectories and mental health among middle-aged or older adults using MMSE and CESD measures, based on the 1st–8th KLoSA. Furthermore, based on the previous finding that the rate of occupational change increases from approximately 55 years of age [6], we analyzed the correlation between occupational change trajectories and mental disorders in detail and present the results as preliminary data for policy and institutional measures to prevent the exacerbation of dementia and depression within cohorts with occupational change trajectories that are vulnerable to mental health.

2  Materials and Methods

2.1 Data Source & Study Population

The data used for the analyses were derived from the Korean Longitudinal Study of Aging (KLoSA) from 2006 to 2020. As a study that possesses both the strengths of cross-sectional and time series data, the KLoSA was conducted by repeatedly surveying identical content for the same respondents every year. Thus, all variables surveyed by the KLoSA were repeatedly measured from the first to fourth waves to collect observation cases at multiple points in time. This biennial survey involves multistage stratified sampling based on geographical areas and housing types across Korea. Participants were selected randomly using multistage stratified probability sampling to create a nationally representative sample of community-dwelling Koreans aged 45 and older. Participant selection was performed by the Korea Labor Institute, including individuals from both urban and rural areas. In case of refusal to participate, another participant was selected from an additional, similar sample from the same district.

In the first survey in 2006, 10,254 individuals from 6,171 households (1.7 per household) were interviewed. The second survey, in 2008, followed up with 8,875 participants, who represented 86.6% of the original panel. The third survey, in 2010, followed up with 8,229 participants, who represented 81.7% of the original panel. The fourth survey, in 2012, followed up with 7,813 participants, who represented 80.1% of the original panel. The fifth survey, in 2014, followed up with 8,387 participants (including 920 new participants), who represented 80.4% of the original panel. The sixth survey, in 2016, followed up with 7,893 participants (including 878 new participants), who represented 79.6% of the original panel. The seventh survey, in 2018, followed up with 7,491 participants (including 817 new participants) who represented 78.8% of the original panel. Finally, the eighth survey, in 2020, followed up with 7,000 participants (including 786 new participants) who represented 78.1% of the original panel.

To investigate the association between occupational change trajectories and mental health, among 10,254 individuals who were registered in the 1st KLoSA, we excluded 3,750 individuals who lacked information on type of occupation during 1st to 5th wave (Because they did not respond to the questionnaire on employment status), 271 individuals who lacked information on dependent variables during 5th to 8th wave (Because they did not responded to the questionnaire on MMSE or CESD score) and 9 missing values for control variables during 5th to 8th wave.

Finally, we included 6,224 participants during the observation period from the 1st to 8th KLoSA. Additionally, we excluded new participants in 5∼8th KLoSA to verify consistent occupational change trajectories. Fig. 1 shows the inclusion and exclusion process of participants.
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Figure 1: Flow chart for sample selection

2.2 Independent Variables

2.2.1 Occupational Change Trajectory

Prior to identifying the occupational change trajectory, we established seven types of occupations. type of occupations was assessed by the response to the following question at first wave (1st KLoSA): “Are you currently working which includes wage work, self-employment work and etc.” if respondents responded ‘No’, then they were classified as ‘unemployment’ group. or if respondents responded ‘Yes’, then they were additionally received following questions: “What form of employment are you employed at work?” and “what do you usually do at work?”. Finally, type of occupation variables was categorized into seven groups: Standard white collar (WC), Self-employment WC, Non-standard WC, Standard blue collar (BC), Self-employment BC, Non-standard BC, and unemployment.

Occupational change trajectories were assessed by using Group-Based Trajectory Model (GBTM) based on the type of occupations and categorized into 5 groups: Sustained in self-employment WC (Group 1), Sustained in unemployment (Group 2), Sustained in self-employment BC (Group 3), Changed standard WC to unemployment (Group 4) and changed standard BC to unemployment (Group 5).

2.3 Dependent Variables

2.3.1 Mini Mental State Examination (MMSE)

The Korean Mini-Mental State Examination (K-MMSE) included 11 items in 7 categories of cognitive functions, including orientation for time and place, registration, attention & calculation, recall, language, and visual construction [15,16]. The total score of the measure ranges from 0 to 30; higher the score, better the cognitive function. The validity of the K-MMSE was reported elsewhere [15].

2.3.2 Center for Epidemiologic Studies Depression Scale (CESD)

The CESD was created in 1977 by Radloff [17]. The scale is well known and remains one of the most widely used instruments in the field of psychiatric epidemiology [18,19]. We used the CESD-10 Korean edition for measuring depressive symptoms defined by the American Psychiatric Association’ Diagnostic and Statistical Manual (DSM-IV). The total score of the measure ranges from 0 to 30; lower the score, better the depression symptoms.

2.4 Control Variables

2.4.1 Socioeconomic and Demographic Factors

‘Age’ group was divided into four categories: 45–54, 55–64, 65–74 and 75 or older. ‘Sex’ group was divided into two categories: male, and female. ‘Marital statuses’ were divided into two categories: married and single (including separated, divorced). ‘Educational level’ was categorized into four groups: elementary school or lower, middle school, high school, and college or higher. ‘Residential region’ was categorized as urban (Seoul, Daejeon, Daegu, Busan, Incheon, Kwangju, or Ulsan), and rural (not classified as a city). ‘Income Level’ was divided into four categories: low, middle-low, middle-high, and high.

2.4.2 Health Status and Behavioral Factors

‘The number of chronic diseases (Hypertension, diabetes, cancer, chronic obstructive pulmonary disease, liver disease, cardiovascular disease, cerebrovascular disease and arthritis)’ was divided into four groups: 0, 1, 2 and 3 or more. ‘ADL & IADL’ was divided into three groups: Normal, Mild, and Impaired. ‘Smoke statuses was categorized into two groups: Never and Ever. ‘Alcohol statuses also was divided into two groups: Never and ever. Also, we added the lagged MMSE and CESD score as a covariate to control for cognitive function scores in the previous survey.

2.5 Analytical Approach and Statistics

The t-test, Analysis of variance (ANOVA), GBTM and Time-Lagged Generalized Estimating Equation (GEE) model were used to investigate the association between occupational change trajectories and mental health in the late middle-aged and older Korean population.

Trajectory modeling provides a method by which we can develop a probable representation of unobserved group classification and group differences, based on observed information and user-specified constraints. Once the occupational change trajectories were derived from the trajectory modeling for identifying homogeneous subpopulations within the larger heterogeneous population based on the Bayesian information criterion (BIC) value [Appendix 1] [20], average posterior probability of each trajectory group (>0.85) [Appendix 2] [21] and inclusion of at least 2% of the participants within each trajectory group [22] to select distinguishable trajectories and for describing longitudinal change within each unobserved sub-population, the trajectory classes were then coded into a series of CNORM model to examine the relationship between the occupational change trajectories and mental health using the time-lagged GEE regression models.

Time-Lagged GEE analyses with unstructured correlation structure were conducted and controlled for confounders to provide estimates for MMSE and CESD scores. GEE analysis was performed for correlated data within a subject, such as repeated panel data. This approach was used for extending the generalized linear model using quasi-likelihood estimation, which identified the effect occupational change trajectories and other covariates on mental health. In GEE, proc genmod was used, with distribution normal. GEE model, the clustered approaches to analysis, controls for the characteristics of individuals that change over time, such as confounding variables. The clustering can be expressed in terms of correlation among the measurements on units within the same cluster. Covariates of interest from all subjects were added to the model to determine their effects on the probability of reporting mental health. To determine whether the probability of mental health changed over time, we included time (year) in the model as a categorical covariate.

Considering the measurement times of in trajectory analyses, sufficient sample size, and follow-up time as long as possible, we set 5th KLoSA as the baseline. The data of waves 1–5th KLoSA (2006–2014) were used to explore occupational change trajectories using GBTM method, and the data of waves 5–8th KLoSA (2014–2020) were adopted to investigate the association between occupational change trajectories and mental health using GEE model. Fig. 2 displays the timeline and procedure of this study.
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Figure 2: Study flow chart

For all analyses, the criterion for statistical significance was p < 0.05, two-tailed. They were conducted using the SAS statistical software package, version 9.4 (SAS Institute Inc., Cary, NC, USA).

3  Results

3.1 Trajectory Class of Occupational Change over Time

Fig. 3 shows the occupational change trajectory during eight years (1st to 5th Wave). The sustained in WC group was a trajectory that continuously in the WC (515 participants [8.3%], and the sustained in unemployment group was a trajectory that continuously unemployed (3,844 participants [61.8%]). The sustained in self-employment BC group was one that continuously worked in self-employment BC (1,200 participants [19.3%]), and both changed WC to unemployment and changed BC to unemployment were groups whose trajectories of work condition changed to job loss (Changed WC to unemployment: 239 participants [3.8%], Changed BC to unemployment: 426 participants [6.8%]).
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Figure 3: Occupational change trajectories of all age group during 1–5th KLoSA

3.2 Sample Characteristics

The baseline characteristics of the occupational change trajectory are shown in Table 1. The MMSE and CESD score of the 6,224 participants were 25.06 point (SD: 5.66) and 7.08 point (SD: 4.92), respectively.
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Regarding the occupational change trajectory, 8.3% (n = 515) were classified as the “sustained in WC” and the resulting MMSE and CESD score were 28.00 point (SD: 2.72) and 5.82(SD: 4.28). Approximately 61.8% (n = 3,844) of the participants were classified as “Sustained in unemployment” and their MMSE and CESD score were 23.78 point (SD: 6.28) and 7.55 point (SD: 5.20) respectively. The number of participants who classified as the “Sustained in BC” group was 19.3% (n = 1,200) and their MMSE and CESD score were 27.16 point (SD: 3.37) and 6.30 point (SD: 4.05). In terms of changes in employment status groups, 3.8% (n = 239) were classified as the “changed WC to unemployment” and the resulting MMSE and CESD score were 27.64 point (SD: 3.11) and 6.45 point (SD: 4.63), respectively. The number of participants classified as the “changed BC to unemployment” group was 6.8% (n = 426) and their MMSE and CESD score were 25.72 point (SD: 4.94) and 6.81 point (SD: 4.80).

3.3 Adjusted Association Between Occupational Change Trajectories and Mental Health

Table 2 shows the results of the panel data analysis using Time-lagged GEE model, which investigated the association between occupational change trajectories and mental health. The “sustained in unemployment” group had a lower MMSE score (B: −0.19, p-value: 0.0038) and had a higher CESD score (B: 0.28, p-value: 0.0147) compared to “sustained WC” group.
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3.4 Relationship between Occupational Change Trajectories and Mental Health by Age

Table 3 shows the results of the subgroup analysis stratified by age. we found that in model 1 which included under 54 years participants, there were not find out the association between occupational trajectories and mental health. However, In model 2 which included over 55 years participants, “Sustained in unemployment” group was worse than “Sustained in WC” group in MMSE score (B: −0.41, p-value: 0.001) and CESD score (B: 0.56, p-value: 0.003), and “Changed BC to unemployment” group was also worse than reference group in MMSE score (B: −0.54, p-value: 0.001) and CESD score (B: 0.69, p-value: 0.002). but “Changed WC to unemployment” group was only worse MMSE score than reference group (B: −0.70, p-value: 0.000).
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4  Discussion

The labor market in Korea experienced a drastic change in the once-stable employment system due to the International Monetary Fund (IMF) economic crisis in 1997, resulting in reliance on outsourcing to reduce labor costs in large enterprises [23]. Moreover, the implementation of IT resulted in the reduction of administrative or managerial staff, increasing the rate of contract-based employment [24]. Thus, job insecurity is increasing among workers, whereas lay-offs and the implementation of the “voluntary early retirement system” have worsened job insecurity, naturally leading to the increase in the incidence and severity of mental disorders [25].

Therefore, in this study, we investigated the association between occupational change trajectories and mental health using MMSE and CESD measures. This study showed a significant relationship between occupational change and mental health after controlling for other factors based on a large population-based sample with 14-year follow-up database. These findings suggest an important role of occupation change in mental health aspects.

The major findings of our study are as follows: First, sustained in unemployment group had a lower MMSE score and had a higher CESD score compared to “sustained WC” group. Second, under 54 years participants, there were not find out the association between occupational trajectories and mental health. Third, unlike the under-54 age group, those aged ≥55 years demonstrated reductions in the MMSE and CESD scores in the Sustained Unemployment and the changed working condition from Standard BC to Unemployment groups, whereas those who underwent a change from the Standard WC to unemployment group only demonstrated a reduction in MMSE scores.

The sustained in unemployment group demonstrated lower MMSE and CESD scores compared to the sustained in WC group, supporting the findings of previous studies [26,27]. According to an American study, the Unemployment group experienced greater levels of stress from employment anxiety and limited accessibility to financial and social resources compared to the Standard Occupation group, demonstrating an incidence of depression of 1.66 OR higher [26]. Meanwhile, in a study on 6,938 middle-aged and older adults, those in the unemployment group experienced reductions in social support, loss of a sense of belonging, and the lack of familial protection as compared to the Standard Occupation group, which led to an overall deterioration in mental health, including dementia and depression [27].

The findings of this study posit that occupational change trajectories and mental health were correlated among workers aged ≥55, unlike the under-54 group, and that Unemployed or Changed working condition groups suffered from deteriorating mental health as compared to Sustained WC groups, supporting previous research findings [28–32]. Indeed, a previous study that analyzed the correlation between occupational change trajectories and mental health by age in 6,096 Canadian adults proposed that in younger age groups, who had less dependents and expenses and higher distress resistance, changes in employment or the loss of a job did not translate into a deterioration of mental health such as depression or dementia [28]. However, older groups with higher amounts of expenses or dependents often experienced financial stress and depression and had less “distress resistance,” leading to a deterioration in mental health. Thus, a stronger correlation existed between occupational change and retirement and the deterioration of mental health with increasing age [28]. An American study on 9,538 adults aged ≥55 years demonstrated that employment instability occurring prior to unemployment during the occupational change phase caused an increase in blood pressure, fluctuations in weight, and a negative subjective perception of health, which ultimately led to deteriorations in not only physical health, such as stroke or cardiovascular disease, but also in mental health. The degree of employment instability increased with time, exacerbating the etiology of psychological stress, sleep disturbances, hypertension, obesity, and cardiovascular disease and increasing the risk of their development into severe mental disorders such as dementia [29,30]. Furthermore, according to other studies, cognitive function in groups that underwent a change from WC to unemployment reduced as much as 38% faster than that in the Sustained WC groups [31]. In particular, occupational activity among middle-aged to older adults had the effect of “mental exercise” in itself; therefore, in countries like Korea, where the age of retirement is lower, cognitive function demonstrated a more rapid deterioration [32].

Furthermore, the study result that the group that changed from Standard BC to Unemployment was more vulnerable to depression than the group that changed from Standard WC to Unemployment also coincided with the prior studies [33–37]. Depression is not only caused by individual characteristics but is also affected by the work environment of individuals. BC groups, in comparison to WC groups, tend to have poorer working conditions [33], with higher rates of cigarette smoking and alcohol consumption and low engagement in health-promoting activities, and these individuals are often in an unhealthy state accompanied by hypertension, hyperlipidemia, and depression even after retirement [34–36]. Furthermore, in a study that analyzed the difference in the incidence of depression between WC and BC retirees among European individuals aged ≥65 years, BC retirees demonstrated a significantly higher incidence of depression compared to their WC counterparts due to chronic diseases caused by their work environment, lack of awareness regarding health management, and low levels of physical activity [37].

Occupational change in middle-aged to older adults leads to the deterioration of mental health. Thus, despite the need for the management of mental health, the usage rate of mental health services in Korea was 17.5%, which was significantly lower than the 32.9% observed in the United States [38]. Moreover, a mental health promotion program needs to be developed for groups that underwent unemployment and occupational change, whose mental health was found to be the most vulnerable [38]. In particular, the need for a mental health promotion program for groups that underwent unemployment and occupational change has not been reflected in “Health Plan 2030,” which is planned and carried out every 10 years by the Ministry of Health and Welfare of South Korea for the promotion of mental health among Korean citizens [39]. Thus, based on our findings, a mental health promotion program may might be developed to manage the deterioration of mental health and alleviate the incidence of mental disorders caused by occupational change among workers aged ≥55 years.

There is a number of strengths and limitations of this study. A major strength of the current study is that the participants were assessed and followed for 14 years. In addition, the study obtained a large sample size, so the results can be generalized to adults aged 45 years and older within the Korea population. Furthermore, unlike previous studies focusing on the narrow range of types of occupation and the occupational change over a short period of time, in this study, analysis was conducted using various type of occupation and sufficient time for occupational change trajectories.

Nevertheless, several limitations of our study warrant mention. First, this study has a subjective bias due to the KLoSA used in the analysis mixed with the opinions of the respondents. Second, we analyzed longitudinal data, but the results may reflect the inverse causal relationship between occupational change trajectories and mental health. In particular, despite limitation of KLoSA, we cannot find out whether the change in occupational trajectories occur before the deterioration of mental health. Third, although our trajectory model was fitted based on assigned trajectories, we did not fully consider the uncertainty of class membership of each participant, which signifies that the variance estimates from this model are likely to be underestimated. Finally, we were unable to adjust for unknown confounding factors highly associated with the investigated relationship.

Despite these limitations, our study is predictive of future mental health in middle aged and older participants. These findings demonstrate the need for more studies that examine the mechanisms of this association and explore the potential of occupational change and mental health as a modifiable risk factor for healthy aging in Asian populations.

5  Conclusion

Based on the basic survey of the l∼8th KLoSA carried out on adults aged 45 years and older, we investigated the association between occupational change trajectories and mental health. Among the age group 55 years and older, the group sustaining occupation was not associated with deterioration of mental health, but sustained in unemployment group and occupational change group were associated with deterioration of mental health, In particular, in the trajectory group changing from BC to unemployment, both Cognitive and mental health were deteriorated.

Therefore, this study can serve as the foundation for policies and institutional measures to manage the deteriorate mental health in the late middle-aged and older Korean population. Also, public health professionals and policymakers should consider our findings when developing optimal health policies for the prevention of mental health deterioration.
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Table 1: General characteristics of subjects included for analysis at baseline (5™ KLoSA)

Variables Total MMSE CESD
N % Mean SD p-value Mean SD p-value
Total 6,224 100.0 25.06 5.66 <.0001 7.08 4.92 <.0001
Occupational change trajectory <.0001 <.0001
Group 1: Sustained in self-employment 515 8.3  28.00 2.72 5.82 4.28
WC
Group 2: Sustained in unemployment 3,844 61.8 23.78 6.28 7.55 5.20
Group 3: Sustained in self-employment 1,200 19.3 27.16 3.37 6.30 4.05
BC
Group 4: Changed WC to unemployment 239 3.8  27.64 3.11 6.45 4.63
Group 5: Changed standard BC to 426 6.8 2572 494 6.81 4.80
unemployment
Age <.0001 <.0001
45-54 430 6.9 2822 248 6.12 4.18
55-64 2,039 32.8 27.50 3.24 6.24 446
65-74 1,968 31.6 25.61 4.54 7.18 4.85
>75 1,787 28.7 20.92 6.99 8.14 541
Sex <.0001 0.001
Male 2,696 433 2629 4.74 6.68 4.74
Female 3,528 56.7 24.13 6.12 7.38 5.03
Marital status <.0001 <.0001
Married 4,635 745 26.11 4.74 6.66 4.71
Single (including separated, divorced) 1,589 25.5 22.01 6.91 8.29 5.30
Education level <.0001 0.004
<Elementary school 2,753 442 2245 648 7.76  5.05
Middle school 1,069 17.2 2626 4.17 7.03  5.05
High school 1,746 28.1 27.36 3.77 6.40 4.50
>College 656 10.5 27.96 2.96 6.08 4.79
Residential region <.0001 <.0001
Urban 2,828 454 25.57 5.50 6.53 4.69
Rural 3,396 54.6 24.64 5.76 7.53 5.05
Income level <.0001 <.0001
Low 876 14.1 21.56 6.71 8.40 5.03
Middle-Low 979 15.7 23.66 5.76 7.94 5.20
Middle-High 1,366 21.9 2533 5.20 6.90 4.85
High 3,003 48.2 26.42 492 6.49 4.71
No. chronic diseases’ <.0001 <.0001
0 2,020 32.5 26.59 4.64 6.35 4.84
1 1,915 30.8 2539 5.27 6.81 4.71
2 1,296 20.8 24.05 6.04 739 4.73
>3 993  16.0 22.63 6.64 8.66 5.30
ADL & IADL <.0001 <.0001
Normal 5,512 88.6 2592 4.54 6.75 4.72
Mild 471 7.6  21.05 7.05 8.78 4.87
Impaired 241 39 1333 8.67 11.23 6.51
Smoke status 0.251 0.307
Never 4241 68.1 24.62 5.89 7.18 5.00
Ever 1,983 319 26.01 5.01 6.85 4.72
Alcohol status 0.000 <.0001
Never 4,155 66.8 24.18 6.21 7.51 5.30
Ever 2,069 33.2 26.83 3.79 6.20 3.90
Lagged dependent variables
MMSE score of prior survey 6,224 100.0 25.64 5.09 <.0001 N/A
CES-D score of prior survey 6,224 100.0 N/A 6.38 4.97 <.0001

Notes: 1 Hypertension, diabetes, cancer, chronic obstructive pulmonary disease, liver disease, cardiovascular disease, cerebrovascular disease, and
arthritis.
* WC: White Collar/BC: Blue Collar.
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Table 3: Subgroup analysis of association between occupational change trajectory and mental health stratified
by age during 5-8™ KLoSA

Variables <Model 1>
MMSE CESD
B p-value B p-value
Occupational change trajectory
Group 1: Sustained in self-employment WC Ref Ref
Group 2: Sustained in unemployment —0.11 0.291 0.13 0.417
Group 3: Sustained in self-employment BC —0.02 0.822 —0.07 0.678
Group 4: Changed WC to unemployment 0.06 0.683 0.01 0.981
Group 5: Changed standard BC to unemployment —0.17 0.363 —0.39 0.101
Variables <Model 2>
MMSE CESD
B p-value B p-value
Occupational change trajectory
Group 1: Sustained in self-employment WC Ref Ref
Group 2: Sustained in unemployment —0.41 0.001 0.56 0.003
Group 3: Sustained in self-employment BC —0.32 0.150 0.25 0.199
Group 4: Changed WC to unemployment —-0.70 0.000 0.73 0.133
Group 5: Changed standard BC to unemployment —0.54 0.001 0.69 0.002

Notes: * Control Variables: Sex, Age, Marry, Education Level, Residential Region, Income Level, No. Chronic Disease,

ADL & IADL, Smoke Status, Alcohol Status, Year, MMSE score of prior survey, CESD score of prior survey.

* Bold number: p < .05.
* WC: White Collar/BC: Blue Collar.

* Model 1 includes under 54 years participants/Model 2 includes over 55 years participants.
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Appendix 1: Best fitting model of trajectory class

Number of groups Null model BIC? BIC’

1 - —77096.77 —77098.8
2 1 —64562.75 —64566.13
3 2 —58564.75 —58570.15
4 3 —55930.73 —55938.17
5 4 —54620.70 —54630.16
6 5 —57768.38 —57777.84
7 6 —55972.16 —55985.67

Notes: BIC? = Bayesian information criterion (for the total number of participants)/N = 6,224.

BIC" = Bayesian information criterion (for the total number of observations)/N = 38,441.
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Table 2: Adjusted effect of type of occupation and mental health during 5-8™ KLoSA

Variables MMSE CESD
B p-value B p-value

Occupational change trajectory

Group 1: Sustained in self-employment WC Ref Ref

Group 2: Sustained in unemployment -0.19 0.0038 0.28 0.0147

Group 3: Sustained in self-employment BC —-0.05 0.4006 —0.04 0.7309

Group 4: Changed WC to unemployment —-0.19 0.0538 0.23 0.1697

Group 5: Changed standard BC to unemployment -0.17 0.0841 0.13 0.3791
Age

45-54 Ref Ref

55-64 —0.28 0.0346 0.02 0.9233

65-74 —0.60 <.0001 0.13 0.5080

>75 —-1.65 <.0001 0.10 0.6324
Sex

Male Ref Ref

Female —0.30 <.0001 0.00 0.9814
Marital status

Married Ref Ref

Single (including separated, divorced) —-0.31 <.0001 0.38 <.0001
Education level

<Elementary school Ref Ref

Middle school 0.68 <.0001 0.00 0.9620

High school 0.91 <.0001 0.05 0.5944

>College 1.08 <.0001 —-0.05 0.6957
Residential region

Urban Ref Ref

Rural —0.23 <.0001 0.37 <.0001
Income level

Low Ref Ref

Middle-Low 0.40 0.0002 0.15 0.1853

Middle-High 0.60 <.0001 —0.13 0.2244

High 0.49 <.0001 —0.27 0.0110
No. chronic diseases’

0 Ref Ref

1 —0.13 0.020 0.12 0.1163

2 —0.21 0.003 0.29 0.0007

>3 —-0.33 <.0001 0.77 <.0001
ADL & IADL

Normal Ref Ref

Mild -2.10 <.0001 1.05 <.0001

Impaired —5.58 <.0001 2.83 <.0001
Smoke status

Never Ref Ref

Ever —0.16 0.0236 0.01 0.9187
Alcohol status

Never Ref Ref

Ever 0.24 <.0001 —0.16 0.0265
Year

2014 Ref Ref

2016 0.31 <.0001 —0.49 <.0001

2018 —0.03 0.664 —0.23 0.0014

2020 0.09 0.210 —0.43 <.0001
Lagged dependent variables

MMSE & CESD score of prior survey 0.59 <.0001 0.33 <.0001

Notes: 1 Hypertension, diabetes, cancer, chronic obstructive pulmonary disease, liver disease, cardiovascular disease, cerebrovascular disease, and
arthritis.
* WC: White Collar/BC: Blue Collar.
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Appendix 2: Average posterior probability of trajectory model

Average posterior probability Groups for occupation change trajectory

Group 1 Group 2 Group 3 Group 4 Group 5
0.91 0.99 0.92 0.97 0.87
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