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Background: Mental health in the workplace is an emerging public health concern, particularly for young workers who may experience challenges that contribute to psychological distress. This study examined the associations between loneliness, work environment, and depressive symptoms among young workers in Seoul, South Korea.

Methods: A cross-sectional survey was conducted among young workers in Seoul to assess workplace conditions, job satisfaction, workplace bullying, and depressive symptoms. Negative binomial regression analysis was used to evaluate the associations between selected workplace factors, including job-major alignment, commute time, workplace bullying, job satisfaction, and mental health outcomes.

Results: A negative association was found between job satisfaction and depressive symptoms, and a positive association was found between workplace bullying and depressive symptoms. Job–major alignment and commute time were not significantly related to depressive symptoms. The findings also highlighted a meaningful relationship between workplace social connections and loneliness among young workers.

Conclusion: These results suggest that workplace conditions, such as job satisfaction and social climate, may be important factors in understanding depressive symptoms among younger working populations. Given that the data were limited to young workers in Seoul, future research should adopt a longitudinal design and conduct comparative studies across different regions and countries to gain a more comprehensive understanding of workplace mental health.
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1 Introduction

Mental health in the workplace has emerged as a critical public health concern, as organizations increasingly acknowledge its relevance to employee well-being and productivity (1–4). Workplace stressors, such as long hours, job insecurity, and high-performance demands, have been associated with higher levels of depressive symptoms, anxiety, and burnout. These mental health challenges are, in turn, linked to reduced work performance, greater absenteeism, and higher turnover rates (5, 6). Young workers appear particularly susceptible to workplace-related mental health issues, as they frequently encounter conditions such as employment instability, uncertainty regarding career prospects, and elevated performance expectations—factors that have been correlated with psychological distress (7–9). In highly competitive work environments, extended working hours, limited job security, and low levels of task autonomy may further contribute to worsening mental well-being (10–13). These concerns are particularly pronounced in South Korea, where a high-pressure occupational culture and strong societal expectations are commonly linked with heightened stress levels among young employees (14–16).

Workplace stress is a significant social issue in South Korea, particularly among younger employees. Many young employees report high levels of stress, which appears to be associated with internal workplace dynamics and general differences in values, leading some to consider job changes. Workplace bullying is also a major concern, with approximately 49% of affected employees reporting thoughts of resignation due to mental health challenges (17). According to the Ministry of Employment and Labor, the number of officially reported workplace bullying cases has reached approximately 12,000 annually (18), indicating that workplace stress remains prevalent. This increasing psychological burden is reflected in a sharp increase in antidepressant prescriptions. Between 2014 and 2023, the number of antidepressant prescriptions in South Korea rose from 14.4 million to approximately 23.3 million, with the largest increase observed among individuals between 20 and 30 years old (19).

The correlation between workplace stress and overall health is further supported by findings from the 2024 Korean Social Survey, which reported that 62.1% of respondents experienced workplace-related stress. Moreover, occupational stress is not confined to corporate environments, as similar patterns have been observed in the public sector. For example, the number of elementary school employees seeking medical treatment for depressive symptoms nearly doubled from 4,819 in 2020 to 9,468 in 2023 (20). These trends indicate that occupational stress may extend beyond specific professional groups to become a broader societal concern.

In the absence of targeted responses to these challenges, there may be long-term implications not only for individual careers but also for the broader stability of the workforce. Therefore, companies are encouraged to prioritize mental health in addition to productivity. Gaining insights into how workplace conditions are associated with younger employees’ mental well-being can help inform workplace policies and public health strategies.

Understanding how workplace conditions relate to mental health requires a structured theoretical perspective. This study draws on the Job Demands–Resources (JD-R) model to examine workplace stress and the Cognitive Activation Theory of Stress (CATS) to explore how workplace bullying and loneliness may be linked to stress responses. Together, these frameworks help to interpret how occupational factors are linked to depressive symptoms among young workers.

The JD-R model outlines how an imbalance between job demands and available resources is associated with psychological strain (21, 22). Factors such as long commutes, excessive workload, and job dissatisfaction are considered job-related stressors that may contribute to mental exhaustion. In contrast, elements such as job autonomy, social support, and fair compensation are regarded as resources potentially associated with lower stress levels (23, 24). Employees who report limited work engagement, particularly when their academic training is not aligned with their job responsibilities, may be more likely to experience burnout and depressive symptoms (25).

The CATS describes how persistent exposure to stressors such as workplace bullying and chronic loneliness can be linked to adverse mental health outcomes (26, 27). Repeated experiences of verbal abuse, social exclusion, or prolonged isolation may be associated with enduring stress responses, reduced resilience, and lowered self-esteem, which in turn are correlated with higher levels of anxiety and depressive symptoms (28–30). When loneliness becomes pervasive beyond the workplace, it may reinforce negative cognitive patterns and reduce the ability to cope with stress (31, 32). In addition, a workplace culture that permits bullying may exacerbate emotional distress and intensify depressive symptoms among employees (33, 34).

Empirical evidence highlights the complex interplay between workplace conditions and mental health, particularly among younger populations. Loneliness has been consistently associated with elevated depressive symptoms, especially in young adults navigating social and professional transitions (35, 36). In the workplace context, job satisfaction has been shown to have a robust inverse relationship with depressive symptoms, suggesting that individuals who perceive their jobs more positively tend to report lower psychological distress (37, 38). Conversely, exposure to workplace bullying, such as verbal abuse, exclusion, and unjust treatment, has been linked to a higher risk of depressive symptoms and emotional exhaustion (39, 40). However, much of this literature focuses on Western contexts or broader adult populations, leaving a gap in the understanding of how these dynamics manifest among young urban workers in East Asian societies such as South Korea. This study aimed to address this gap by examining how loneliness, job satisfaction, and bullying are associated with depressive symptoms among young workers in Seoul.

By integrating these theories with empirical evidence, this study provides a comprehensive framework for understanding how workplace factors contribute to mental health challenges. Recognizing these dynamics is essential for developing workplace policies that prioritize employee well-being and prevent work-related depressive symptoms.



2 Materials and methods


2.1 Study population and survey design

We analyzed data collected by the Seoul Institute through the Seoul Young Adult Panel Study, first conducted in 2021, to examine the life behaviors of young adults residing in Seoul, the capital city of South Korea. This study covered various aspects, including social relationships, employment status, educational background, economic activity, life satisfaction, emotional well-being, and subjective health. The study population consisted of only Korean nationals aged 18–35 years and living in Seoul at the end of November 2021. The survey employed a probability sampling method, selecting households through multistage cluster-stratified sampling based on the sample area, followed by selecting eligible participants within each of these households. Various computer-assisted data collection modes were utilized, including computer-assisted web interviewing, tablet-assisted personal interviewing, and computer-assisted mobile interviewing. The survey was conducted between 20 August and 29 December 2022. Initially, a sample of 9,184 eligible individuals was selected; however, only 5,194 participated in the survey, resulting in a response rate of 56.6%. All participants received a cash incentive in Korean currency equivalent to approximately USD 13. For our analysis, we used a subsample of 3,219 employed respondents, excluding unemployed individuals. The study protocol involving human participants received approval from the research planning and coordination committee of the Seoul Institute. All ethical standards for research involving human subjects were strictly followed, including obtaining informed consent and ensuring participant anonymity. Participation in the survey was entirely voluntary. Respondents had the option to skip any questions they preferred not to answer and could decline participation or withdraw from the study at any point. All responses were collected anonymously and kept confidential.



2.2 Main variables

The primary outcome variable in this study was depressive symptoms, assessed using the Center for Epidemiologic Studies Depression Scale (CES-D) (41, 42). The original CES-D is a 20-item instrument designed to measure depressive symptoms in the general population, with each item rated on a four-point scale ranging from zero (“rarely or none of the time”) to three (“most or all of the time”). This study utilized the Korean-language version of the CES-D-11, which includes the following items: “poor appetite” (item two), “as good as others” (item four), “depressive symptoms” (item six), “too much effort” (item seven), “troubled sleep” (item 11), “loneliness” (item 14), “unfriendly people” (item 15), “enjoy life” (item 16), “sad” (item 18), “others dislike me” (item 19), and “cannot get going” (item 20) (43). Two items were reverse-coded before summation to yield a total score ranging from zero to 33. Previous research by Park and Kim (43) confirmed the CES-D-11’s reliability, unidimensionality, and measurement invariance between the general population and parents of individuals with cerebral palsy in Korea.

One of the primary independent variables in this study was loneliness, measured using the UCLA Loneliness Scale (Version 3) (44), which consists of 20 items rated on a four-point scale ranging from one to four. Nine items were reverse-coded before summing all items to produce a total score ranging from 20 to 80. Workplace-related factors were also examined. Commute time was assessed based on respondents’ self-reported travel time to work and categorized into a binary variable (“less than 30 min” vs. “30 min or more”). Job satisfaction was measured using a single-item question: “How satisfied are you with your job?” on a five-point Likert scale ranging from one (“not satisfied at all”) to five (“very satisfied”). Job-major alignment was evaluated using the question, “To what extent does your job match your major?” rated on a three-point scale from one (“not matched at all”) to three (“perfectly matched”). Experience of workplace bullying was assessed as a binary variable (yes versus no). Workplace size was determined based on a closed-ended question with four response categories: “1–4 employees,” “5–299 employees,” “300 or more employees,” and “Do not Know” (DK). The DK responses were treated as missing values in the analysis. All variables were derived from respondents’ self-reports. A common limitation of regression analyses using self-reported data is the potential for common method bias. To assess this concern, we conducted Harman’s one-factor analysis and found that the largest proportion of variance explained by a single variable was 19.63%, which is well below the 50% threshold. This suggests that common method bias was not a serious concern in our analysis.



2.3 Covariates

Several covariates that might influence the outcome were considered, including sex, age, marital status, household composition, education, homeownership, and subjective income. Age was initially collected as an open-ended response in the survey, but was subsequently categorized into four groups: 18–25, 26–29, 30–32, and 33–35. Marital status was classified into three categories: “not married,” “married,” and “divorced or separated.” Household composition was measured as a dichotomous variable, distinguishing between individuals living alone and those cohabiting. Education level was categorized into three groups: “high school or less,” “college,” and “graduate level.” Subjective income level was originally measured on a 10-point scale in the survey, but was recoded into five levels for analytical purposes.



2.4 Statistical analysis

While 3,219 cases were available for analysis, item nonresponse occurred because respondents did not answer all survey questions. The number of item nonresponse cases varied across the questions. There are two primary methods for handling item nonresponse behavior: imputation and listwise deletion. In this study, we employed the listwise deletion method to conservatively estimate regression coefficients, minimize type I errors, and reduce the likelihood of overstating statistical significance. The analysis is conducted in three stages. First, to examine whether depressive levels differed across groups, we compared CES-D-11 mean scores among groups using Student’s t-tests for binary groups (for example, sex) and analysis of variance (ANOVA) for categorical variables with more than two groups (for example, marital status). Second, we conducted a multivariate regression analysis to identify workplace-related factors and covariates influencing depressive symptoms using negative binomial regression models. A negative binomial regression model was selected because the outcome variable (CES-D-11 score) was count-based, did not follow a normal distribution, and exhibited overdispersion, as indicated by the substantial difference between the mean and variance. Although we also considered the Poisson regression model, this model assumes equality between the mean and variance of the outcome, which was not supported by our data. Examination of the mean and variance of the total CES-D-11 score revealed that the variance was considerably greater than the mean. Furthermore, we assessed model fit using the Pearson chi-square goodness-of-fit test, which confirmed that the negative binomial regression model provided the best fit for our data.




3 Results


3.1 Socio-demographic characteristics of participants

Table 1 presents the socio-demographic characteristics of the study participants. In terms of sex distribution, 44.17% of the participants were male, while 55.83% were female. Regarding age, the largest proportion of participants fell within the 30–32 age group (34.2%), followed by those aged 26–29 (29.2%), whereas the smallest proportion was among individuals aged 18–25 (16.43%). With respect to marital status, most participants (86.09%) were not married, while 13.31% were married, and only 0.6% were divorced or separated. Household composition indicated that 62.83% of the participants lived alone, whereas approximately 37% cohabited with others. Regarding educational attainment, most participants (67.54%) had completed college, followed by high school graduates (24.85%) and those with graduate-level education (7.61%). In terms of homeownership, 52.77% of the participants owned a home, whereas approximately 47% did not. The distribution of subjective income levels indicated that approximately 40% of participants perceived their income level as intermediate, nearly 32% rated their income as low or very low, and approximately 23% assessed their income as high or very high.



TABLE 1 Socio-demographic characteristics of the workers (N = 3,219).
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3.2 Association between baseline variables and depressive symptoms

Table 2 presents the bivariate associations between the baseline variables and depressive symptoms as measured by CES-D-11 scores. A significant relationship was observed between loneliness and CES-D-11 scores. To examine this association, loneliness was categorized into four groups: 34 or less, 35–49, 50–64, and 65 or more. The results indicated a significant difference in CES-D-11 scores across these groups (p < 0.001). The highest mean CES-D-11 score (30.97) was recorded for individuals with the highest loneliness index (65 or higher), followed by the 50–64 group (24.04), the 35–49 group (18.37), and 34 or less (14.39). These findings indicate a positive correlation between loneliness and depressive symptoms. No significant association was found between commute time and CES-D-11 scores. However, job satisfaction exhibited a strong inverse relationship with depressive symptoms (p < 0.001), as higher levels of job satisfaction were correlated with lower CES-D-11 scores. Similarly, a significant association was found between job-major alignment and CES-D-11 scores (p < 0.001), with mean scores of 18.64 for those reporting no such alignment, 17.88 for those with some alignment, and 17.17 for those with perfect alignment.



TABLE 2 Unadjusted association between baseline variables and depressive symptoms.
[image: Table2]

Workplace bullying was also significantly associated with depressive symptoms. Workers who had experienced workplace bullying reported a higher mean CES-D-11 score (20.83) than those with no such experiences (17.72). Additionally, the number of employees in a workplace was negatively correlated with CES-D-11 scores, indicating that individuals in larger workplaces tended to report lower levels of depressive symptoms. Gender differences in CES-D-11 scores were evident, with females exhibiting significantly higher scores than males. Although age, marital status, and educational background were not significantly associated with depressive symptoms, household composition was found to be significantly associated (p < 0.01). Individuals living alone had higher CES-D-11 scores (18.43) than those living in multiperson households (17.79). Homeownership status also demonstrated a significant association, with homeowners reporting fewer depressive symptoms (17.25) than non-homeowners (18.39). Lastly, subjective income level was inversely associated with CES-D-11 scores, with higher income levels corresponding to fewer depressive symptoms (p < 0.001).



3.3 Multivariate regression model predicting depressive symptoms

Given that the outcome variable was count-based, Poisson regression and negative binomial regression were considered as potential modeling approaches. A key criterion for selecting an appropriate regression technique is the presence of overdispersion, in which the variance of the outcome variable exceeds its mean. Poisson regression assumes equidispersion (for example, the mean and variance are equal), whereas negative binomial regression accounts for overdispersion. To address the dispersion in our data, we compared the mean and variance of CES-D-11 scores, which were found to be 18.03 and 39.10, respectively. As the variance was substantially larger than the mean, negative binomial regression was determined to be the appropriate modeling technique for this study. Furthermore, model fit was assessed using the Pearson chi-square test. The Pearson chi-square statistic was 1,451.07 with degrees of freedom, yielding a p-value of 0.625. Since the null hypothesis of adequate model fit cannot be rejected at a 0.05 significance level, this indicated that the negative binomial regression model provided a good fit for the data (Table 3).



TABLE 3 Multivariate model of negative binomial regression: predicting depressive symptoms (CESD-11).
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Loneliness was identified as a significant predictor of depressive symptoms, with all dummy variables for loneliness statistically significant at the 0.001 level. To facilitate interpretation, regression coefficients were transformed into incidence rate ratios (IRRs). The association between loneliness and depressive symptoms followed a linear pattern based on these IRR estimates. Compared to the reference group (scores <34, classified as the “normal” group), individuals classified as “weak intermediately lonely” (scores 35–49) had a 24% higher incidence rate of depressive symptoms (IRR: 1.24, 95% CI: 1.20, 1.28). Those in the “lonely” category (scores 50–64) exhibited a 55% higher incidence rate than the reference category (IRR: 1.55, 95% CI: 1.49, 1.61). Furthermore, individuals classified as “very lonely” (scores ≥ 65) had a 94% higher likelihood of experiencing depressive symptoms compared to the reference group (IRR: 1.94, 95% CI: 1.74, 2.16). Commuting time and number of employees were not significantly associated with depressive symptoms at a 0.05 significance level. However, job satisfaction was negatively associated with depression, with lower job satisfaction corresponding to a higher incidence of depressive symptoms. Compared to employees with the lowest job satisfaction levels, those in the second-lowest job satisfaction category exhibited a 9% lower incidence rate (IRR: 0.91, 95% CI: 0.83, 0.98). Similarly, the incidence rate was 14% lower for those with “intermediate” job satisfaction (IRR: 0.86, 95% CI: 0.80, 0.93), 18% lower for those with “high” job satisfaction (IRR: 0.82, 95% CI: 0.76, 0.89), and 16% lower for those with “very high” job satisfaction (IRR: 0.84, 95% CI: 0.77, 1.14). Job-major alignment is not a significant predictor of depressive symptoms. However, experiences of workplace bullying were significantly associated with depressive symptoms, with employees who reported workplace bullying having a 9% higher incidence rate of depressive symptoms compared to those with no such experiences (IRR: 1.09, 95% CI: 1.01, 1.14).

Significant differences related to gender were observed in depressive symptoms, indicating that male employees had a lower incidence rate than their female counterparts. An IRR of 0.96 suggests that the incidence rate of depressive symptoms among male employees was 4% lower than that among female employees. Additionally, subjective income level was strongly associated with depressive symptoms. Higher subjective income levels were associated with lower CES-D-11 scores, with the most notable difference observed in the fourth income category (7, 8). Specifically, individuals in this category had a 14% lower incidence rate of depressive symptoms compared with the reference group (lowest subjective income level).




4 Discussion

This study examined the association between workplace factors and psychosocial conditions and depressive symptoms among young workers.

The results confirm that loneliness is a significant predictor of depressive symptoms, with a clear dose–response relationship observed between loneliness levels and CES-D-11 scores. Individuals experiencing higher levels of loneliness reported significantly greater depressive symptom severity, consistent with previous research on the detrimental effects of social isolation on mental health (45, 46). These findings reinforce the importance of social connectivity as a critical component of psychological well-being (47, 48).

Job satisfaction demonstrated a strong inverse relationship with depressive symptoms. Employees who reported higher levels of job satisfaction exhibited significantly lower CES-D-11 scores, consistent with existing literature highlighting the protective role of job engagement and positive work experiences in mental health (38, 49). These findings provide broader evidence that satisfaction with the workplace environment is closely related to reduced psychological distress.

While job-major alignment initially appeared to be associated with depressive symptoms in the unadjusted models, multivariate analysis did not confirm its significance as an independent predictor. This suggests that the relationship between educational background and job fit may be more complex and mediated by other factors influencing employee well-being.

Workplace bullying emerged as a consistent and significant predictor of depressive symptoms. Employees reporting experiences of bullying exhibited greater depressive symptom severity, in line with the CATS, which posits that chronic exposure to negative workplace interactions may lead to emotional exhaustion and elevated risk of psychological distress (26–30). This emphasizes the need to address interpersonal dynamics in occupational mental health research.

Contrary to previous findings, commute time was not a significant predictor of depressive symptoms in this study. While long commuting times have previously been associated with stress and fatigue, other factors such as transportation quality, flexibility in work arrangements, and personal coping strategies may mediate this relationship (50).

Socioeconomic factors, including subjective income level and homeownership status, are also associated with depressive symptoms. Higher income levels and homeownership were associated with lower CES-D-11 scores, possibly reflecting the stabilizing influence of financial security on psychological health.

Finally, notable gender differences were observed, with male employees reporting lower depressive symptom scores than female employees.



5 Implications

These findings have several meaningful implications for workplace mental health strategies. Job satisfaction has emerged as a strong factor associated with reduced depressive symptoms (51–54). As job satisfaction arises from workplace conditions, it may function as a psychological asset that supports mental health. Conversely, job dissatisfaction may be associated with an increased psychological burden and distress.

To foster job satisfaction, organizations should implement participatory management strategies that encourage employee engagement in decision-making processes (55–58). Transforming communication patterns from one-way, top-down directives to interactive, two-way exchanges can enhance employees’ sense of control and belonging, which may in turn be associated with improved mental health outcomes.

Another strategy is the proactive adoption of employee assistance programs (EAPs) to support employees’ mental well-being. EAPs, offering psychological counseling and emotional support services, may be associated with reduced stress and better coping mechanisms (59–61). Stress remains a major challenge in workplace mental health, and minimizing stress is critical for fostering healthier individuals and organizations.

Workplace interventions should adapt to context-specific challenges. In South Korea, the competitive educational and work environments contribute to elevated stress levels. Organizations may benefit from introducing flexible work arrangements, stress management workshops, and resilience-building programs to alleviate workplace strain (61–65). Intervention programs at the individual level, such as psychological counseling, physical exercise, and meditation, as well as organizational-level strategies, such as job redesign and flexible work hours, have shown promise in reducing workplace stress (62, 63, 66–68).

Additionally, loneliness has been identified as an important contributor to depressive symptoms in the workplace. Social disconnection, particularly among remote workers, can exacerbate mental health risks. In line with Wong et al. (69), efforts to increase employee voices, restructure work to enhance social connections, and foster supportive peer networks could be effective strategies to mitigate loneliness and promote better mental health outcomes.

Therefore, future workplace mental health initiatives should not only address traditional job demands but also prioritize enhancing social connectedness, improving job satisfaction, and reducing interpersonal stressors, such as bullying, to create more supportive and psychologically healthy work environments.



6 Conclusion

Our findings suggest that job satisfaction is negatively related to depressive symptoms, whereas workplace bullying is associated with higher levels of depressive symptoms. In contrast, job-major alignment and commute time did not show strong associations with depressive symptoms, indicating that factors such as autonomy, compensation, and workplace social dynamics may be more closely linked to mental well-being among young employees. These findings imply that workplace psychosocial interventions may target psychological safety, stress management, and employee engagement to support their mental well-being.



7 Limitation and research directions

While this study emphasizes the importance of workplace conditions for employees’ mental health, several methodological issues should be addressed. First, we relied on public health survey data, which may be subject to nonresponse errors unless the nonresponse rate is zero (for example, a 100% response rate). According to Groves (70), a nonresponse error consists of two components: the response rate and the difference in reporting values between respondents and nonrespondents. In most cases, the second component could not be estimated, because no information was available from those who did not participate in the survey. Alternatively, nonresponse can be approximated using the response rate of the first component. The higher the response rate, the lower is the potential for nonresponse error. Given that our dataset had a response rate of approximately 57%, it is likely that a nonresponse error affected our findings. Future studies should address this issue by maximizing the survey response rates. Second, the reliance on self-reported data may introduce reporting bias. Recall bias may occur when respondents attempt to remember past behaviors (71), and social desirability bias can lead individuals to overreport socially acceptable behaviors and underreport socially undesirable behaviors. Such bias is a critical concern in survey research (72). Moreover, the use of self-reported data in regression analysis can result in common method bias (73). Although we assessed this issue using Harman’s single-factor analysis and found that the variance explained by the first factor was below the threshold, this does not guarantee that our results are free from common method bias. Third, we employed a cross-sectional survey design, which limited causal inference because all variables were measured simultaneously. To identify causal relationships, the temporal order of variables must be established. Therefore, the relationships observed in this study should be interpreted as associations, rather than causal effects. Future research should employ longitudinal designs that incorporate time lags between work-related factors and outcomes to clarify the temporal sequence of workplace factors and depressive symptoms. Fourth, we measured the multidimensional concept of job satisfaction using a single survey item and assessed workplace-specific loneliness using general loneliness measurement items. Future research should employ multiple items to capture various dimensions of job satisfaction and develop measures specifically designed to assess workplace-related loneliness. Finally, this study focused solely on young workers in Seoul, which limits the generalizability of the findings to the broader Korean workforce. Workplace experiences may differ across regions in South Korea owing to cultural, economic, and industry-specific variations. Therefore, the results should be interpreted with caution.

Considering these limitations, researchers should aim to minimize total survey error (74, 75). Longitudinal research designs and analyses of sector-specific differences in workplace mental health outcomes could enhance the robustness and generalizability of research findings. Nationwide studies encompassing young workers from all the regions of South Korea would provide a more comprehensive picture. Expanding this research to include young workers in other countries could also yield valuable cross-cultural insights into how workplace conditions affect mental well-being in different social and economic contexts.
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