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Abstract

:

Background: This life course study has two aims. First, to explore how diverse employment trajectories across adulthood are related to older people’s mental health in Chile, a country with no research in this field, and second, to analyze these associations before and after the onset of the COVID-19 pandemic. Methods: We use data from the nationally-representative and longitudinal ‘Chilean Social Protection Survey’ sequence analysis to reconstruct employment trajectory types, and bivariate and multivariate analyses to measure their association with depressive symptoms. Results: Our findings indicate that formal labor force patterns in adulthood show the lowest burden of depressive symptomology before and after the onset of the overwhelming COVID-19 pandemic when controlling for traditional risk factors. Conclusion: We emphasize that policymakers in both the labor market and public health domains must consider the relationship between informal employment pathways in adulthood and poorer mental health in old age. Public policies should improve the conditions and quality of jobs during adulthood and promote more formalization in the labor market to address the high uncertainty involving low social protection, which is strongly associated with severe mental health problems in later life.
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1. Introduction


Besides their increased mortality risk, one of the main consequences of the COVID-19 pandemic among older people involves their mental health and well-being [1]. Recent studies have emphasized that, as occurred before the onset of the pandemic [2], social factors such as gender, marital status, and social contact frequency strongly affected mental health status in older adults during the pandemic. Specifically, women [3], unmarried people [4], and those with low peer interaction [5,6] have shown more psychological distress and depressive symptomatology in later life.



Scholars have also shown that employment status has strongly influenced mental health problems among older people during this period. Factors such as involuntary job loss, reduction of individual and household income, and feelings of economic uncertainty have led older adults to face symptoms of anxiety [7], depressive symptoms [8,9], feelings of loneliness [10,11], and stress [12,13]. In addition, compared with full-time workers, older people who were retired, unemployed, or in a part-time job immediately before the onset of the pandemic are more likely to have worsened their mental health [14,15].



1.1. Research Gaps


While these studies provide rich evidence on later-life employment and mental health problems, their cross-sectional design is a relevant limitation. This is problematic for two reasons. First, before the pandemic, most cross-sectional evidence on the association between employment and mental health has proven to be equivocal or ambivalent. On the one hand, some studies indicate that older people engaged in paid work show better mental health indicators [16,17], while unemployed people are more likely to feel loneliness and depression [18] due to the health-protective effect of material and non-material characteristics of jobs [19]. On the other hand, research has indicated that working in later life could have detrimental effects on mental health [20,21,22] or even that there is no association between employment status and mental health among older individuals [23].



Second, by exploring both employment and mental health at a specific time point during the COVID-19 pandemic, cross-sectional studies neglect the effect of having been exposed to diverse employment trajectories across the life course, with either longer or shorter spans within the labor market, in full-time or part-time jobs, or in formal or informal employment, as defined by the (in)existence of a formal work contract or contributions to social security based on employment status [24,25]. Therefore, these studies prevent us from understanding how the adverse exogenous impact of the pandemic has had different effects on the mental health of older individuals with diverse employment pathways. As Settersten and other remarkable life course scholars have stressed [26], p. 10: “the pandemic brings to the fore how individuals have different susceptibility to the virus itself and to the social and economic consequences of the pandemic, depending on their previous experiences—experiences that can also determine the short-term and long-term consequences of the pandemic”.




1.2. The Study Field of Employment Trajectories and Later Life Health


Over the past 15 years, based on a life course approach [25,27], an increasing number of longitudinal studies have addressed the association between long-term employment trajectories and subsequent health in old age. A recent paper summarized the main findings of 17 studies on this matter [28]. Across different populations, older individuals who followed advantaged employment pathways (composed of stable and formal full-time jobs along with sufficient income) show a better sense of control, improved autonomy and self-realization, greater pleasure, better self-rated health, higher subjective well-being, fewer functional limitations, better oral health, lower mortality risk before the age of 75, lower markers of stress and inflammation, better metabolic markers, and lower levels of frailty after the age of 60 [29].



Regarding mental health indicators, longitudinal studies have provided more consistent results than cross-sectional research. Specifically, longitudinal studies show that advantaged employment pathways are systematically associated with better mental health in old age, including fewer mental illnesses and depressive symptoms [5,24,30,31,32]. Put in other words, constantly being out of the labor market across adulthood [33] or permanently working under stressful conditions [34] or adverse conditions (i.e., involuntary redundancy, weak labor market ties, and disadvantaged occupational status [27,35] lead to poor mental health in late life. According to these authors, the subsequent positive health outcomes among those following advantaged employment pathways are due to persistent adequate labor conditions that allow people to access better financial status, medical care, health services, and housing conditions, as well as to experience lower stress levels and higher community integration across their lives.



However, most notable research on employment trajectories and mental health in later life has been conducted predominantly in developed Western countries [27,35]. Most older people in these settings benefited across their adulthood from post-war financially stable economies and pension systems, large formal labor markets, and robust health policies. By contrast, during their lives, many older individuals in developing countries such as Chile in the 20th century have faced inadequate welfare state provisions, economic and pension systems with intense fiscal pressures, weak public healthcare services, and, importantly, large informal sectors in the labor market that prevent individuals from having access to benefits such as unemployment insurance, better social health insurance, and higher pensions in old age [36]. Therefore, it is also crucial for this field of research to explore the association between working patterns and prospective mental health in these developing settings to understand whether older people in these countries follow different trends to those in developed nations.




1.3. Current Study


Drawing on a life course perspective and relying on rich longitudinal quantitative data that allowed us to “link information on life before COVID-19 to experiences during and specific to the pandemic” (as encouraged by Settersten et al. [26], p. 9), this study has two research aims. First, to explore how diverse employment trajectories across adulthood (ages 30 to 60) are either positively or negatively related to older people’s mental health in Chile, including a well-known scale of depressive symptoms. Second, to analyze these associations before and after the onset of the pandemic. In other words, to analyze whether older people’s mental health reacted differently to the adverse contextual circumstances of COVID-19 depending on their employment trajectories in adulthood, as the relationship between their previous life experiences and mental health could have been exacerbated by the pandemic.





2. Materials and Methods


2.1. Longitudinal Data


To address the two aims of this study, we use data from a rich and nationally-representative longitudinal survey called the ‘Chilean Social Protection Survey’ (Encuesta de Protección Social, EPS, in Spanish). EPS is the oldest and largest face-to-face panel survey (N = ~14,000 individuals aged 18+), and it is focused on multiple aspects of the life course such as educational transitions, marital transitions, employment trajectories, health problems, childhood socioeconomic adversities, and subsidies and public transfers, among others.



So far, within the framework of this panel survey, six valid waves have been conducted, in 2002, 2004, 2006, 2009, 2015, and 2020. Because of the COVID-19 pandemic, the 2020 wave was conducted in two stages: first, through face-to-face surveys before the pandemic between December 2019 and March 2020, and second, through telephone surveys during the pandemic between August and December 2020.




2.2. Survey Waves Used in This Study and Sample Derivation


On the one hand, to reconstruct the employment trajectories, we used the EPS waves for 2002, 2004, 2006, 2009, and 2015. Each of these waves included a module on retrospective employment histories. These modules provide information on labor force participation, employment status, and periods of unemployment and inactivity. Individuals were asked about their work histories from 1980, starting at age 15, until the date of the first wave of each respondent. Then, during the following waves, individuals were requested to provide labor force information between the period between waves, for example, from 2002 to 2004, then from 2004 to 2006, then from 2009, and then from 2009 to 2015. During the face-to-face interview, the interviewer recorded the start date (year and month) of each period (whether employment, unemployment, or inactivity) and, if applicable, the end date (year and month) of each period. The data collection involved the use of life history calendars that helped respondents to remember and chronologically organize the various episodes during their working lives.



The analysis of employment trajectories was conducted in a previous study (see [28]) that resulted in the identification of a representative typology of seven adulthood employment trajectories (from age 30 to 60). For this purpose, we used sequence analysis. Two criteria were used to select these individuals: they had to be aged 30 years old at the beginning of the observation period (between 1980–1985) and they had to have 30 years of employment history information (until 2010–2015) in the life history calendars. Among the ~14,000 individuals aged 18+ originally sampled in 2002, 3782 individuals met these two selection criteria.



The description of the typology of employment trajectories is explained in the Variables subsection. For simplicity, the data containing the employment trajectories will henceforth be called ‘baseline data’.



On the other hand, we measured mental health indicators at two time points; once before the onset of the COVID-19 pandemic, in the first stage of the 2020 wave (henceforth ‘wave T1′), and then once after the onset of the pandemic, in the second stage of the 2020 wave (henceforth ‘wave T2′). Figure 1 illustrates the survey waves used, the sample derivation, and the time frame of the study.




2.3. Study Samples


An important aspect to define the study sample is that, as commonly occurs in panel surveys subject to attrition, of the 3782 individuals belonging to the baseline data, only 457 were observed both in waves T1 and T2. In this relatively small sample, certain sociodemographic groups and types of employment trajectories are overrepresented. This leads to sample selectivity issues and therefore makes it difficult to perform a longitudinal analysis based on panel methods.



Instead, we propose to carry out a longitudinal analysis, but based on cross-sectional methods, that is, to merge the baseline data of employment trajectories separately with waves T1 and T2. The sample sizes after merging the baseline data with waves T1 and T2 resulted in 1487 and 1252 older individuals, respectively. In order to be sure that we are not dealing with sample selectivity issues, in the description of the employment trajectory typology in the Variables subsection and of the univariate statistics in the Results section, we show how the proportion of the key variables of this study remain highly similar across the merged samples.




2.4. Measures


2.4.1. Independent Variable: Employment Trajectories in Adulthood


The typology of seven adulthood employment trajectories identified [28] was constructed based on four labor force indicators: (i) employment condition (whether individuals worked or not, including inactivity, unemployment, and periods of job search); (ii) time-based employment (whether they worked full-time (more than 30 h per week) or part-time (30 h or less per week)); (iii) employment status (whether they worked as dependent employees or were self-employed); and (iv) formality status, measured as whether people contributed to social security or not. This is a key indicator of job formality in Chile, a context where the contributory pillar of the pension system is based exclusively on individual retirement accounts. Those who are formally employed contribute to social security through their employers and are subject to all labor regulations. Those who are dependent employees but do not have a formal contract do not contribute to social security and are not protected by any labor regulations. Regarding the self-employed, because contributions to social security were voluntary during this cohort’s working life, those who contribute have access to social protection in the form of health insurance and retirement saving accounts, while those who do not only have access to basic health insurance and a basic pension in old age [28]. In Table 1 we show the title, the description, and the proportion in the baseline and merged samples of each of the seven types of employment trajectories.




2.4.2. Dependent Variables: Depressive Symptoms before and after the Onset of the Pandemic


In waves T1 and T2 we evaluated the nine-item Patient Health Questionnaire (or PHQ-9). This is a test, validated in Chile [37], used to measure and identify depressive symptomatology based on common mental disorders such as feeling down, depressed, hopeless, having trouble falling or staying asleep, sleeping too much, feeling bad about oneself, or having thoughts that one would be better off dead [38]. Each of these items is answered using the following Likert four-response scale: ‘not at all’ (value 0), ‘several days’ (value 1), ‘more than half the days’ (value 2), and ‘nearly every day’ (value 3). A summative score ranging from 0 to 27 thus comprises the continuous PHQ-9 scale. We use this continuous scale, as well as two categorical versions of it, mainly to have a more informative report of the severity of depressive symptoms [38]. First, a five-level depression severity scale: ‘none’ (score 0 to 4), ‘mild’ (score 5 to 9), ‘moderate’ (score 10 to 14), ‘moderately severe’ (score 15 to 19), and ‘severe’ (score 20 to 27); and second, a two-level depression severity scale: ‘non-depressed’ (score 0 to 9), and ‘depressed’ (score 10 to 27).




2.4.3. Control Variables


Following a conservative strategy, our analyses are adjusted by multiple variables that are typically related to mental health: marital status (‘divorced/separated’, ‘married/partnered’, ‘single’, ‘widowed’), number of children, education level (‘none or primary‘, ‘secondary’, and ‘tertiary’), household income decile, age, gender (‘male’, ‘female’), tobacco use (‘yes’, ‘no’), beer consumption (‘yes’, ‘no’), wine consumption (‘yes’, ‘no’), liquor consumption (‘yes’, ‘no’), number of functional limitations (0 to 7, including difficulty to perform strenuous or intense exercise, walking long distances, climbing stairs, bathing, dressing, eating, and getting out of bed), and number of chronic conditions (0 to 8, including high blood pressure or hypertension, diabetes or high blood sugar, cancer or malignant tumor, chronic lung disease, heart problems, arthritis or rheumatism, kidney disease, and stroke).





2.5. Statistical Analysis


First, we estimated the bivariate relationship between adulthood employment trajectories and the mental health outcomes in waves T1 and T2, using bivariate association techniques along with the visual support of several figures. Then, in order to understand whether employment trajectory types are significantly related to mental health, even under the influence of control variables, we estimated cross-sectional multivariate linear regression models at the two time points of interest. In these models, we focus only on continuous measures of dependent variables. We also measured the multicollinearity among all our predictors and none of them showed a variance inflation factor (VIF) higher than 2. All our analyses were conducted in the statistical software R [39].





3. Results


3.1. Univariate Descriptive Statistics


Table 2 shows descriptive statistics of mental health outcomes and genders across the baseline waves T1 and T2, and merged samples of employment trajectories with the T1 and T2 waves (see Appendix A for descriptive statistics of control variables for the whole sample and for each employment trajectory type). In Table 2, we distinguish the wave collected before the onset of the pandemic (T1) from the wave collected after it (T2). It can be observed that there are no sample selectivity issues, as these key variables remain highly similar across samples (as occurred with the employment trajectories in Table 1).



In merged sample T1, the mean score of the continuous PHQ-9 scale is 4.5. The five-level PHQ-9 scale indicates that 63.1% had no depressive symptoms, while the remaining 36.9% presented either mild, moderate, moderately severe, or severe depression levels. When using the more conservative two-level PHQ-9 scale, 84.7% of older persons are classified as non-depressed, while 15.3% are classified as depressed.



In merged sample T2, the mean score of the continuous PHQ-9 scale significantly rose to 6.1. Consequently, the five-level PHQ-9 scale indicates that only 51.3% of older persons presented no depressive symptoms, while 48.7% were classified in one of the four levels of depression. Accordingly, the two-level PHQ-9 scale shows that 25.5% were characterized as depressed.



Finally, the proportion of women across all merged sample ranges is approximately 57%, while that of men is approximately 43%.




3.2. Bivariate Associations between Employment Trajectories and Mental Health Outcomes


Figure 2 and Appendix B show the bivariate association between the seven types of employment trajectories and the mental health outcomes before the onset of the pandemic in wave T1, and after the onset of the pandemic in wave T2. For the sake of simplicity, in the table in Appendix B and Figure 2, we sort the results of employment trajectories based on their type of labor force attachment: formal employment trajectories, which share a high prevalence of formal work (Type 1, Conventional work life cycle; Type 5, Full-time self-employed contributing; and Type 7, Part-time wage-earners contributing); informal employment trajectories, which feature informal work patterns with no pension contributions (Type 3, Full-time self-employed not contributing; Type 4, Wage-earners not contributing; and Type 6, Part-time self-employed not contributing); and non-employment trajectories, which have extended periods out of the labor force (Type 2, Out of the labor force). We assessed the bivariate relationship between employment trajectory types and dependent variables using ANOVA and chi-square tests, and a Poisson regression to estimate prevalence ratios. It should be noted that only in multivariate analyses (conducted below) do we adjust our models by traditional risk factors of mental health.



3.2.1. Formal Employment Trajectories


Overall, Figure 2 indicates that trajectories of formal employment types show the lowest prevalence of depressive symptoms measured using the continuous and categorical scales. Specifically, all trajectory types show scores on the continuous PHQ-9 scale that increased between 1.4 and 1.7 points before and after the onset of the pandemic. However, trajectory type 1 (full-time formal dependent employees) shows the lowest scores at both time points, with 3.5 and 5.2 points, followed by trajectory Type 7 (part-time formal dependent employees), with scores of 4.2 and 6.5, and then trajectory Type 5 (full-time formal self-employed), with scores of 4.9 and 6.5.




3.2.2. Informal Employment Trajectories


The trajectory types included in this second group show worse mental health scores than formal employment trajectories. Specifically, the increase on the continuous PHQ-9 scale before and after the onset of the pandemic is slightly higher than in formal employment trajectories, with a change of between 1.8 and 1.9 points. In terms of the actual scores on this continuous scale, the trajectory types changed from 4.7–4.8 to 6.6–6.7. Then, using the more conservative two-level PHQ-9 scale, trajectory Type 3 (full-time informal self-employed) shows an increase of 9.7 percentage points in the proportion of depressed individuals (from 17.4% to 27.1%), trajectory Type 4 (informal dependent employees) displays an increase of 6.4 percentage points (from 19.7.% to 26.1%), and Type 6 (part-time informal self-employed) shows an increase of 12.8 percentage points (from 17.4% to 30.2%). At T1, Type 2 shows a significantly higher prevalence of depression relative to Type 1, having a 43% higher probability of reporting depression (see table in Appendix B). In T2, this difference is even bigger.




3.2.3. Non-Employment Trajectories


Trajectory Type 2 (individuals persistently outside the labor market) show the worst mental health indicators, both before and after the onset of the pandemic. It showed an increase of 1.5 points in the score on the continuous PHQ-9 scale before and after the onset of the pandemic, which is smaller than in informal employment trajectories and approximately the same as that in formal employment trajectories. However, this change occurs within a poorer range of mental health scores, from 5.6 to 7.1 points. Accordingly, the proportion of people with either moderately severe or severe depressive symptoms on the five-level PHQ-9 scale grew from 7.2% to 16.4%, and the proportion of those classified as depressed on the two-level PHQ-9 scale rose from 21.4% to 30.8%. Type 4 also shows a significantly higher probability (+83%) of reporting depression relative to Type 1 at T1.





3.3. Employment Trajectories and Mental Health Outcomes: Multivariate Regression Analysis


Figure 3 and Appendix C show the results of the following linear regression models before and after the onset of the pandemic: one model for the continuous PHQ-9 scale in wave T1 and one model for the continuous PHQ-9 scale in wave T2.



For simplicity, we show the predicted values of the PHQ-9 scale for the adulthood employment trajectories collapsed in the three groups discussed (formal, informal, and non-employment trajectories). However, the regression model for all trajectory types is displayed in Appendix D. In Figure 3 and Appendix C, we show only the results of the employment trajectory types, but the model is adjusted by all the traditional risk factors of mental health mentioned. As a reference value in the independent variable, we use the employment trajectory type showing the most positive association with mental health in the bivariate analysis, that is, formal employment trajectories.



Overall, the multivariate regression analysis confirmed that the observed associations in the bivariate analysis were robust, particularly for the informal employment trajectories. Specifically, when compared with formal employment trajectories, types of informal employment show worse mental health indicators both before and after the onset of the pandemic. As shown, in Appendix D this result is driven by Type 3, full-time self-employed not contributing. In addition, interestingly, Appendix D indicates that, among the formal employment trajectories, trajectory Type 5 (formal full-time self-employed) is more likely than Type 1 (formal full-time dependent employees) to present higher depressive symptoms before the onset of the pandemic.





4. Discussion


This study addressed two research aims. The first consisted of exploring how diverse employment trajectories across adulthood (ages 30 to 60) are associated with older people’s mental health in Chile, either positively or negatively.



This is a country where, unlike most developed Western countries, many older people face an economy with strong fiscal pressures, weak public health benefits from the state, and, importantly, high levels of informality in the labor market [36]. Our results indicate that individuals with formal employment trajectories, regardless of whether they work as dependent employees or are self-employed, or work in full-time or part-time jobs, are more likely to show relatively better mental health outcomes.



Thus, permanent formality across the working life (measured in this study as social security contributions) appears to be a key positive factor for the mental health of individuals, even when controlling for multiple traditional risk factors. The stability and social protection involved in these working patterns and the consequent access to better financial status, medical care, health services, and housing conditions [34,35] are plausible mechanisms underlying this association with an advantaged mental health status in old age. In contrast, those who experience persistent informality and erratic working patterns, and those who mostly did not work, tend to replicate their accumulated social and financial disadvantages in worse mental health in later life [33].



The regression models in Appendix D indicate, nevertheless, that being in full-time self-employed formal (Type 5) and informal (Type 3) work is associated with poorer mental health than formal full-time dependent employment. In a context such as that in Chile, where self-employment is particularly precarious, higher pension insecurity due to the absence of adequate policies targeting the self-employed [40] might explain why self-employment is a relatively worse-off position for mental health outcomes when compared with formal dependent employment. Additionally, recurrent lack of experience and lack of risk tolerance to face the challenges of self-employment in old age [41] might also contribute to this relationship.



The second objective of this study consisted of exploring whether older people’s mental health reacted differently to the adverse contextual circumstances of COVID-19, depending on their employment trajectories in adulthood. In short, our results indicate that the rate of increase in mental health problems after the onset of the pandemic was somewhat similar across formal, informal, and non-employment trajectories. In other words, the exogenous impact of the pandemic was similar for most older people’s mental health.



However, a key difference between employment trajectories regarding mental health before and after the onset of the pandemic was the range in which the increase of mental health problems occurred. Specifically, those individuals who faced informality most of their working lives and those who consistently followed trajectories that kept them out of the labor market increased their mental problems into a much higher range than people with formal employment trajectories. This finding reinforces the positive role of working pathways with persistent formality for mental health in old age, which adds to the positive effects on financial outcomes.



We therefore emphasize that policymakers in both the labor market and public health domains must seriously consider the relationship between employment pathways that are either erratic or informal in adulthood and poorer mental health in old age. Specifically, public policies should be aimed at improving the conditions and quality of jobs during adulthood and promote more formalization in the labor market in order to address the high uncertainty involving low social protection, which, as discussed in this study, is related to serious mental health problems in late life.



Limitations


The results of this study should be considered, taking into account some design limitations. As mentioned, because of the sample attrition in the panel survey used, we opted to conduct a longitudinal analysis at the two time points of interest, but based on cross-sectional methods with different samples. While these samples show similar prevalence in the key variables of the study, they prevent us from being confident that the comparisons represent changes over time. Thus, further research should conduct longitudinal analysis based on panel methods, that is, following the sample of people across time and examining whether our results hold or change. This will also allow better identification of an eventual moderating effect of the pandemic on the relationship between employment trajectories and health.



Our employment trajectories could also be subject to recall bias or measurement error, as these were reconstructed retrospectively using life history calendars. However, these data collection methods have been shown to be reliable when applied by trained interviewers [42].



Finally, while we analyzed a widely validated scale of mental health, other traditional scales not included in the survey used in this research, such as the Center for Epidemiological Studies-Depression (CES-D), the Geriatric Depression Scale (GDS), or overall indicators of loneliness, life satisfaction, and subjective wellbeing, could be examined in order to strengthen our findings.





5. Conclusions


Relying both on a life course perspective and on rich longitudinal quantitative data, this study explored how diverse employment trajectories across adulthood are related to older people’s mental health before and after the onset of the COVID-19 pandemic in Chile, a developing country in the 20th century with no research in this field. Our findings indicate that, even when controlling for traditional risk factors, formal and stable labor force patterns in adulthood are associated with the lowest burden of mental health problems in old age, both before and after the onset of the overwhelming pandemic that mankind has faced for the last two years. Our results show the importance of promoting formal employment policies in countries with institutional contexts such as those in Chile. In particular, stability and formality together act as a protective factor against disruptive events such as a global pandemic with unprecedented effects on people’s mental health globally.



This research contributes substantively to the field of life course studies focused, first, on later life mental health, second, on the potential influence of earlier experiences in various domains of life among a specific cohort, and third, on the relationship between these trajectories and wellbeing after the COVID-19 pandemic. The nationally-representative and longitudinal data used in this research will allow us in the future to continue understanding the diverse long-term results of the pandemic in the social, economic, and health domains.







Author Contributions


Conceptualization, I.C., C.B.-P. and A.A.; methodology, I.C. and C.B.-P.; software, C.B.-P.; validation, I.C., C.B.-P. and A.A.; formal analysis, I.C. and C.B.-P.; investigation, I.C., C.B.-P. and A.A.; resources, I.C. and C.B.-P.; data curation, C.B.-P.; writing—original draft preparation, I.C. and C.B.-P.; writing—review and editing, I.C., C.B.-P. and A.A.; visualization, I.C. and C.B.-P.; funding acquisition, I.C. All authors have read and agreed to the published version of the manuscript.




Funding


This research has been supported by the following grants of the Agencia Nacional de Investigación y Desarrollo (ANID) in Chile: “ANID/FONDECYT/REGULAR/N°1220080”, “ANID/FONDAP/Nº15130009”.




Institutional Review Board Statement


The research project has been approved by the Ethics Committee of the Faculty of Social Sciences at Pontificia Universidad Católica de Chile (institutional review board (IRB) approval number: 210612002), which conforms to the provisions of the Declaration of Helsinki, the Declaration of Singapore, and the Nuremberg Code.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the first and corresponding author.




Acknowledgments


The authors thank the Department of Social Security Studies (Dirección de Estudios Previsionales) of the of Office of Social Security (Subsecretaría de Previsión Social) of the Ministry of Labor and Social Security (Ministerio del Trabajo y Previsión Social), for providing public access to the EPS survey.




Conflicts of Interest


The authors declare no conflict of interest.





Appendix A




[image: Table] 





Table A1. Descriptive statistics of control variables for the whole sample and for each employment trajectory type.
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Whole Sample

	
Type 1. Conventional Work Life Cycle

	
Type 2.

Out of the Labor Force

	
Type 3.

Full-Time Self-Employed Not Contributing

	
Type 4.

Wage-Earners Not Contributing

	
Type 5.

Full-Time Self-Employed Contributing

	
Type 6.

Part-Time Self-Employed Not Contributing

	
Type 7.

Part-Time Wage-Earners Contributing




	
Variables

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2






	
Age (Mean, SD)

	
67.7

(4.3)

	
67.4

(4.3)

	
67.8

(4.4)

	
67.7

(4.3)

	
67.2

(4.3)

	
66.8

(4.3)

	
67.7

(4.2)

	
67.5

(4.5)

	
67.7

(4.1)

	
66.8

(4.5)

	
68.1

(4.1)

	
68.5

(4.5)

	
68.3

(4.5)

	
68.1

(3.4)

	
69.3

(3.9)

	
68.3

(3.2)




	
Gender (%)

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Men

	
41.2

	
43.4

	
59.2

	
60.6

	
7.1

	
7.8

	
72.9

	
74.8

	
36.8

	
47.1

	
80.0

	
66.0

	
48.4

	
43.3

	
30.4

	
16.1




	
 Women

	
58.8

	
56.6

	
40.8

	
39.4

	
92.9

	
92.2

	
27.1

	
25.2

	
63.2

	
52.9

	
20.0

	
34.0

	
51.6

	
56.7

	
69.6

	
83.9




	
Education (%)

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 None or primary

	
43.2

	
40.1

	
34.2

	
28.9

	
51.7

	
51.3

	
49.2

	
48.9

	
52.9

	
58.8

	
32.7

	
30.0

	
64.5

	
53.3

	
34.8

	
22.6




	
 Secondary

	
44.8

	
44.2

	
48.0

	
46.5

	
43.5

	
42.4

	
44.9

	
43.5

	
41.2

	
39.7

	
43.6

	
48.0

	
35.5

	
46.7

	
21.7

	
29.0




	
 Tertiary

	
12.0

	
15.7

	
17.8

	
24.6

	
4.8

	
6.3

	
5.9

	
7.6

	
5.9

	
1.5

	
23.6

	
22.0

	
0.0

	
0.0

	
43.5

	
48.4




	
Number of chronic diseases (Mean, SD)

	
1.1

(1.1)

	
1.1

(1.1)

	
0.9

(1.0)

	
0.9

(1.0)

	
1.4

(1.2)

	
1.3

(1.2)

	
0.9

(1.1)

	
1.0

(1.2)

	
1.1

(1.1)

	
1.1

(1.1)

	
1.1

(1.2)

	
1.1

(1.2)

	
1.5

(1.5)

	
1.1

(1.4)

	
1.0

(1.1)

	
1.1

(1.1)




	
Number of functional limitations

(Mean, SD)

	
0.4

(1.1)

	
0.3

(0.9)

	
0.3

(0.9)

	
0.3

(0.9)

	
0.5

(1.3)

	
0.4

(1.0)

	
0.4

(1.3)

	
0.3

(0.9)

	
0.3

(0.9)

	
0.3

(0.9)

	
0.3

(1.0)

	
0.2

(0.6)

	
0.3

(0.7)

	
0.3

(0.9)

	
0.6

(1.2)

	
0.4

(1.0)




	
Number of children

(Mean, SD)

	
2.9

(1.7)

	
2.7

(1.7)

	
2.6

(1.6)

	
2.5

(1.5)

	
3.1

(1.7)

	
3.0

(1.8)

	
3.2

(2.2)

	
2.8

(1.7)

	
3.0

(1.5)

	
2.6

(1.7)

	
2.8

(1.8)

	
2.9

(1.8)

	
2.9

(1.6)

	
2.6

(1.5)

	
2.5

(1.8)

	
2.5

(1.9)




	
Household income decile

(Mean, SD)

	
5.4

(2.8)

	
5.4

(2.8)

	
5.3

(2.9)

	
5.3

(2.9)

	
5.7

(2.7)

	
5.7

(2.7)

	
5.1

(2.7)

	
5.3

(2.8)

	
5.2

(2.4)

	
4.7

(2.7)

	
4.9

(3.2)

	
4.6

(3.0)

	
5.7

(2.9)

	
5.1

(2.8)

	
5.3

(3.1)

	
5.9

(2.8)




	
Marital status (%)

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Divorced

	
12.7

	
12.1

	
13.8

	
12.8

	
13.0

	
11.4

	
11.0

	
13.7

	
11.8

	
7.4

	
5.5

	
12.0

	
12.9

	
13.3

	
8.7

	
12.9




	
 Partnered

	
69.2

	
67.4

	
68.9

	
67.0

	
67.5

	
67.7

	
72.0

	
67.2

	
66.2

	
70.6

	
85.5

	
74.0

	
74.2

	
73.3

	
60.9

	
48.4




	
 Single

	
10.0

	
11.8

	
11.7

	
13.7

	
8.9

	
9.1

	
6.8

	
10.7

	
7.4

	
16.2

	
7.3

	
4.0

	
9.7

	
6.7

	
21.7

	
25.8




	
 Widow

	
8.1

	
8.6

	
5.7

	
6.4

	
10.6

	
11.9

	
10.2

	
8.4

	
14.7

	
5.9

	
1.8

	
10.0

	
3.2

	
6.7

	
8.7

	
12.9




	
Drink wine (%)

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Yes

	
27.8

	
30.4

	
33.6

	
38.5

	
18.0

	
17.4

	
36.4

	
33.6

	
27.9

	
36.8

	
38.2

	
34.0

	
19.4

	
33.3

	
26.1

	
19.4




	
 No

	
72.2

	
69.6

	
66.4

	
61.5

	
82.0

	
82.6

	
63.6

	
66.4

	
72.1

	
63.2

	
61.8

	
66.0

	
80.6

	
66.7

	
73.9

	
80.6




	
Drink liquor (%)

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Yes

	
7.7

	
8.2

	
9.7

	
10.8

	
3.5

	
4.3

	
14.4

	
9.2

	
11.8

	
11.8

	
5.5

	
6.0

	
0.0

	
6.7

	
13.0

	
6.5




	
 No

	
92.3

	
91.8

	
90.3

	
89.2

	
96.5

	
95.7

	
85.6

	
90.8

	
88.2

	
88.2

	
94.5

	
94.0

	
100

	
93.3

	
87.0

	
93.5




	
Smoke (%)

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Yes

	
21.9

	
23.2

	
22.1

	
24.1

	
21.6

	
22.3

	
25.4

	
26.7

	
22.1

	
26.5

	
21.8

	
18.0

	
19.4

	
16.7

	
8.7

	
12.9




	
 No

	
78.1

	
76.8

	
77.9

	
75.9

	
78.4

	
77.7

	
74.6

	
73.3

	
77.9

	
73.5

	
78.2

	
82.0

	
80.6

	
83.3

	
91.3

	
87.1




	
Drink beer (%)

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Yes

	
18.1

	
21.3

	
24.5

	
27.9

	
8.9

	
10.1

	
26.3

	
26.7

	
19.1

	
23.5

	
23.6

	
30.0

	
3.2

	
20.0

	
8.7

	
6.5




	
 No

	
81.9

	
78.7

	
75.5

	
72.1

	
91.1

	
89.9

	
73.7

	
73.3

	
80.9

	
76.5

	
76.4

	
70.0

	
96.8

	
80.0

	
91.3

	
93.5








Note: ‘T1′ and ‘T2′ correspond to the result of the merging of the baseline data with waves T1 and T2, respectively.
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Table A2. Bivariate associations between employment trajectories and mental health outcomes before and after the onset of the COVID-19 pandemic.
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Formal Employment

Trajectories

	
Informal Employment

Trajectories

	
Non-Employment

Trajectories




	

	
Type 1. Conventional Work Life Cycle

	
Type 5.

Full-Time Self-Employed Contributing

	
Type 7.

Part-Time Wage-Earners Contributing

	
Type 3.

Full-Time Self-Employed Not Contributing

	
Type 4.

Wage-Earners Not Contributing

	
Type 6.

Part-Time Self-Employed Not Contributing

	
Type 2.

Out of the Labor Force






	
Variables

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2

	
T1

	
T2




	
Continuous PHQ-9 scale

(mean, SD)

	
3.5 (4.9)

	
5.2 (5.8)

	
4.9 (6.3)

	
6.5 (5.9)

	
4.2 (5.7)

	
5.6 (6.2)

	
4.8 (5.9)

	
6.6 (6.1)

	
4.8 (5.6)

	
6.7 (6.8)

	
4.7 (5)

	
6.6 (5.5)

	
5.6 (5.6)

	
7.1 (6.3)




	
Five-level PHQ-9 scale (%)

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 None

	
70.3

	
58.2

	
63.9

	
48.1

	
67.8

	
52.3

	
65.2

	
48.7

	
62.3

	
48.6

	
57.6

	
39.5

	
52.6

	
43.6




	
 Mild

	
19.1

	
20.3

	
21.2

	
26.3

	
19.7

	
28.7

	
18.2

	
23.7

	
19.1

	
24.8

	
24.9

	
30.1

	
26.1

	
24.9




	
 Moderate

	
6.3

	
12.1

	
3.1

	
11.7

	
4.2

	
13

	
8.8

	
14.3

	
11.2

	
13.2

	
8.1

	
22.8

	
13.1

	
15.1




	
 Moderately severe

	
3.1

	
6.2

	
8.9

	
12.0

	
4.1

	
0.4

	
3.9

	
8.1

	
5.6

	
6.2

	
8.1

	
3.3

	
4.1

	
11.2




	
 Severe

	
2.2

	
3.2

	
2.9

	
1.9

	
4.2

	
5.6

	
3.9

	
5.2

	
1.8

	
7.2

	
1.3

	
3.3

	
3.1

	
5.2




	
Two-level PHQ-9 scale (%)

	

	

	

	

	

	

	

	

	

	

	

	

	

	




	
 Depressed

	
1.00

	
1.00

	
1.39 (0.53)

	
1.23 (0.36)

	
1.25 (0.74)

	
.92 (0.38)

	
1.46 (0.39)

	
1.26 (0.24)

	
1.83 (0.56)

	
1.25 (0.32)

	
1.85 (0.79)

	
1.42 (0.49)

	
1.93 (0.56)

	
1.47 (0.19)








Note SD = Standard deviation. We assessed the bivariate relationship between employment trajectory types and the continuous and five-level scale using ANOVA and chi-square tests, respectively. For the two-level PHQ-9, we used a Poisson regression model with the trajectory types as an independent variable to estimate prevalence ratios, with Type 1 as a reference category. The ANOVA test is statistically significant at a p-value < 0.05. The association with the five-level PHQ-9 scale is statistically significant at a p-value < 0.1. ‘T1′ and ‘T2′ correspond to the result of the merging of the baseline data with waves T1 and T2, respectively. Sample sizes: T1 = 1487, T2 = 1252.












Appendix C




[image: Table] 





Table A3. Multivariate linear regression models on continuous PHQ-9 scale before and after the onset of the COVID-19 pandemic (collapsed trajectory types).
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Before Pandemic Onset

	
After

Pandemic Onset




	

	
T1

	
T2




	
Variables

	
Continuous PHQ-9 Scale

	
Continuous PHQ-9 Scale






	
Employment trajectory type

	

	




	
 Formal employment trajectories (ref)

	
-

	
-




	
 Informal employment trajectories

	
0.79

(0.41)

	
1.04 *

(0.51)




	
 Non-employment trajectories

	
0.18

(0.38)

	
−0.09

(0.49)




	
Constant

	
8.96 ***

(2.39)

	
8.39 **

(3.078)




	
R-Squared

	
0.12

	
0.11




	
N

	
1315

	
1094








Note: ß coefficients reported. Standard errors are in parenthesis. Regression models were adjusted by the following variables that typically affect mental health: marital status, education level, number of children, household income decile, age, gender, tobacco use, beer consumption, wine consumption, liquor consumption, number of functional limitations, and number of chronic conditions. p values: * = p < 0.05, ** = p < 0.01, *** = p < 0.001. Statistically significant results are highlighted in grey. ‘T1′ and ‘T2′ correspond to the result of the merging of the baseline data with waves T1 and T2, respectively.
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Table A4. Multivariate linear regression models at two time points (all trajectory types).
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Before

Pandemic Onset

	
After

Pandemic Onset




	

	
T1

	
T2




	
Variables

	
Continuous PHQ-9 Scale

	
Continuous PHQ-9 Scale






	
Employment trajectory type

(Ref: Type 1. Conventional work life cycle)

	
-

	
-




	
Formal employment trajectories

	

	




	
Type 5.

Full-time self-employed contributing

	
1.68 *

(0.73)

	
1.07

(0.99)




	
Type 7.

Part-time wage-earners contributing

	
0.01

(1.1)

	
−0.41

(1.15)




	
Informal employment trajectories

	

	




	
Type 3.

Full-time self-employed not contributing

	
1.13 *

(0.524)

	
1.59 *

(0.628)




	
Type 4.

Wage-earners not contributing

	
0.67

(0.67)

	
0.27

(0.84)




	
Type 6.

Part-time self-employed not contributing

	
0.75

(0.96)

	
0.71

(1.3)




	
Non-employment trajectories

	

	




	
Type 2.

Out of the labor force

	
0.26

(0.39)

	
−0.12

(0.51)




	
Constant

	
8.90 ***

(2.39)

	
8.48 **

(3.16)




	
R-Squared

	
0.12

	
0.11




	
N

	
1315

	
1094








Note: ß coefficients reported. Standard errors are in parenthesis. Regression models adjusted by the following that typically affect mental health: marital status, education level, number of children, household income decile, age, gender, tobacco use, beer consumption, wine consumption, liquor consumption, number of functional limitations, and number of chronic conditions. p values: * = p < 0.05, ** = p < 0.01, *** = p < 0.001. Statistically significant results are highlighted in grey. ‘T1′ and ‘T2′ correspond to the result of the merging of the baseline data with waves T1 and T2, respectively.
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Figure 1. Survey waves used in this study and sample derivation. 
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Figure 2. Mental health outcomes by employment trajectory type before and after the onset of the COVID-19 pandemic. Note: Formal employment trajectories: Type 1, Type 5, and Type 7. Informal employment trajectories: Type 3, Type 4, and Type 6. Non-employment trajectory: Type 2. 
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Figure 3. Average marginal effects from multivariate linear regression models on mental health outcomes before and after the onset of the COVID-19 pandemic (collapsed trajectory types). Note: Formal employment trajectories: Type 1 (conventional work life cycle), Type 5 (full-time self-employed contributing), and Type 7 (part-time wage-earners contributing). Informal employment trajectories: Type 3 (full-time self-employed not contributing), Type 4 (wage-earners not contributing), and Type 6 (part-time self-employed not contributing). Non-employment trajectory: Type 2 (out of the labor force). ‘T1′ and ‘T2′ correspond to the result of merging the baseline data with waves T1 and T2, respectively. 






Figure 3. Average marginal effects from multivariate linear regression models on mental health outcomes before and after the onset of the COVID-19 pandemic (collapsed trajectory types). Note: Formal employment trajectories: Type 1 (conventional work life cycle), Type 5 (full-time self-employed contributing), and Type 7 (part-time wage-earners contributing). Informal employment trajectories: Type 3 (full-time self-employed not contributing), Type 4 (wage-earners not contributing), and Type 6 (part-time self-employed not contributing). Non-employment trajectory: Type 2 (out of the labor force). ‘T1′ and ‘T2′ correspond to the result of merging the baseline data with waves T1 and T2, respectively.
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Table 1. Types of adulthood employment trajectories and proportion (%) across the study samples.






Table 1. Types of adulthood employment trajectories and proportion (%) across the study samples.





	Employment

Trajectory Type
	Description
	Proportion

in Baseline

Sample

(N = 3782)
	Proportion

in Merged

Sample T1

(N = 1487)
	Proportion

in Merged

Sample T2

(N = 1252)





	Type 1.

Conventional

work life cycle
	Dependent employees working persistently under formal, full-time, and stable employment conditions, who contribute continuously to social security.
	44.0
	43.2
	43.6



	Type 2.

Out of the

labor force
	Includes individuals who remain inactive, unemployed, or are looking for a job during the whole period of interest, and who consequently did not contribute to social security at all.
	31.4
	33.8
	31.6



	Type 3.

Full-time self-employed not contributing
	Includes self-employed workers who do not contribute to social security at all (as expected, as they were not obliged to) and who have always been self-employed or switched to self-employment after a brief stint as dependent employees (generally after age 35).
	11.2
	9.6
	10.5



	Type 4.

Wage-earners not contributing
	Comprises dependent employees who do not contribute to social security, among which about a third start contributing toward the end of their careers.
	5.3
	5.4
	5.4



	Type 5.

Full-time self-employed contributing
	Groups the full-time self-employed who contribute to social security from the beginning of their careers.
	3.8
	3.9
	4.0



	Type 6.

Part-time self-employed not contributing
	Includes part-time self-employed workers who do not contribute to social security, among which some move to full-time positions in the late period of their working life.
	2.5
	2.4
	2.4



	Type 7.

Part-time wage-earners contributing
	Includes part-time dependent employees who contribute to social security, among which a small group from age 50 onwards start to move to full-time jobs.
	1.9
	1.7
	2.5







Note: Merged samples correspond to the result of merging the baseline data with waves T1 and T2.
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Table 2. Descriptive statistics of mental health outcomes and gender across study samples.






Table 2. Descriptive statistics of mental health outcomes and gender across study samples.





	

	
Before

Pandemic Onset

	
After

Pandemic Onset




	
Variables

	
Wave

T1

	
Merged

Sample

T1

	
Wave

T2

	
Merged

Sample

T2






	
Continuous PHQ-9 scale (mean, SD)

	
4.2

	
4.5

	
5.9

	
6.1




	
Five-level PHQ-9 scale (%)

	

	

	

	




	

	
None






	
64.9

	
63.1

	
51.1

	
51.3




	

	
Mild






	
21.3

	
21.6

	
25.2

	
23.2




	

	
Moderate






	
8.2

	
9.0

	
13.2

	
13.6




	

	
Moderately severe






	
3.6

	
3.9

	
6.8

	
8.0




	

	
Severe






	
2.1

	
2.4

	
3.7

	
3.9




	
Two-level PHQ-9 scale (%)

	

	

	

	




	

	
Non-depressed






	
86.2

	
84.7

	
74.7

	
74.5




	

	
Depressed






	
13.8

	
15.3

	
25.3

	
25.5




	
Gender (%)

	

	

	

	




	

	
Men






	
43.1

	
42.3

	
43.3

	
43.4




	

	
Women






	
56.9

	
57.7

	
56.7

	
56.6








Note: Merged samples correspond to the result of merging the baseline data with waves T1 and T2. Sample sizes: T1 = 1487, T2 = 1252. SD = Standard deviation.
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