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Background

Depression poses a considerable personal and public health problem, particularly in the post-epidemic era. The present study aimed to investigate the association between meaning in life (MIL) and perceived social support (PSS) with depressive symptoms among vocational undergraduate students, employing a network analysis approach to gain a deeper understanding of the underlying pathways and to prevent the progression of depressive symptoms into disorders.





Methods

A total of 1367 Chinese vocational undergraduates (Mage = 20.1, SD = 1.6; 44.7% female) were recruited and were asked to complete a series of questionnaires, including the meaning in life questionnaire, perceived social support scale, and patient health questionnaire. The regularized partial correlation network was estimated. The partial correlations between nodes were calculated as edges. Moreover, network comparison tests were conducted to compare three subnetworks based on different levels of depression (minimal, subthreshold, and moderate/severe).





Results

The top strength nodes within each network were identified as sleep and motor in minimal group, anhedonia and concentration in subthreshold group, and anhedonia and sleep in moderate/severe group. Additionally, the bridge strength nodes were determined as MIL-3, MIL-4, sleep, guilt, and school in minimal group; MIL-4, anhedonia, suicide, and friend in subthreshold group; MIL-9, MIL-7, anhedonia, sleep, and family in moderate/severe group. Furthermore, network comparison tests showed significant differences in centrality (all p < 0.05), while network invariance remained constant across groups. Notably, the accuracy and stability coefficients for all network structures were greater than 0.5, indicating stable and reliable results.





Conclusion

These findings elucidate specific pathways and potential central nodes for interactions of MIL or PSS with depressive symptoms at different levels of depression, providing valuable insights for targeted prevention and intervention strategies.
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1 Introduction

Depression is a significant individual and public health concern characterized by biological and psychological changes in response to stressful events (1), emerging commonly during adolescence (2). Before the COVID-19 pandemic, the prevalence of depression was reported to be 4.4% (3). However, during the pandemic, it was revealed 33.7% according to a meta-analysis of the general population’s mental health (4). The incidence of depression is rapidly increasing, notably in college student communities (5, 6). Researchers have proposed that the pandemic poses substantial threats to individuals’ health and well-being, and mental health disorders (e.g., depression) might peak later than the actual pandemic (5–7). Recently, China has embarked on a strategic initiative aimed at fostering applied and composite social talents through extensive vocational undergraduate education, which is intended to address the prevalent issue of structural unemployment, counteract the economic slowdown resulting from the COVID-19 pandemic, and enhance the competitiveness of its workforce within the global supply chain (8). The implementation of the strategy involves 32 vocational undergraduate institutions, and collectively enrolling approximately 41,000 students annually (9, 10). The majority of these students are recent high school graduates who either scored below average on their admission exams or hail from economically disadvantaged backgrounds. Beyond navigating the pressures associated with academic pursuits, many of them also face the premature challenge of career advancement, such as engaging in on-the-job training as early as first year of study, which early exposure to professional demands might exacerbate psychological concerns for these individuals (10, 11). Previous studies revealed vocational students experienced more anxiety, higher self-injurious behavior, and greater suicidal ideation than general students (12, 13). Thus, paying attention to the mental health (e.g., depressive symptoms) of vocational undergraduate students within college student cohorts appears necessary.

Depression is a widely recognized affective disorder characterized by decreased vitality and engagement in previously pleasurable activities, extreme fatigue, hopelessness, and loss of meaning in life (MIL; 14, 15). Clinically, individuals in life transition or with physical illness many reported meaning-centered concerns (16), and MIL has been closely associated with psychosocial factors that play a crucial role in health maintenance and recovery (17, 18). Within this context, the constructs of MIL, specifically the presence of meaning and the search for meaning, have emerged as promising predictors and concomitants of health (17, 19–21). The former relates to individuals’ understanding of their life experiences and pursuit of an overarching purpose, while the latter refers to the intensity and active pursuit of establishing or enriching their presence of meaning (16, 22). Both variables hold theoretical significance for mental and physical health (16), and previous research has shown links between low MIL and depressive symptoms. Disabato et al. (23) found in a longitudinal study that increased levels of MIL predicted decreased depressive symptoms at 3 and 6 months. Furthermore, an ERP study showed individual differences in MIL would forecast conflict responses when self-related health information was considered (17, 24). Therefore, exploring the role of MIL becomes particularly relevant when considering depression and it might also act as a buffer against depressive symptoms (25).

Meanwhile, Park and Folkman (26) formulated the meaning-making model in the setting of stress and trauma-related disorders. It proposes that after a stressful event, individuals continuously seek and assign meaning to their situations, relationships, behaviors, goals, and events. Then, by comparing and assessing the sense of meaning obtained from the situational stimuli with the self-existing beliefs, which would change and adjust according to the changing situation, i.e., situation meaning may change (20). Nevertheless, the perception of discrepancies (e.g., the situational meaning of event conflicts with one’s overall meaning) provokes distress in individuals. Usually, individuals strive to reduce the discrepancies through meaning-making (e.g., the constant search for meaning), and it is an effective coping strategy for dealing with stressors and also an adaptive response (18, 20). Moreover, in studies of meaning-making and psychological adjustment, Kernan and Lepore (27) found that the meaning-making process was related to more negative emotions and represented a distressing psychological state. Despite many factors that may influence meaning-making, some researchers believed that ties to family, friends, and teachers might be especially relevant and instrumental in psychological adjustment (2, 28, 29). Perceived social support (PSS), which constitutes a foundational protective element in the lives of adolescents, pertains to the subjective perceptions of emotional and tangible aid received from parents, friends, or significant individuals within one’s social circle. Extensive research endeavors have demonstrated that PSS plays a pivotal role in enhancing individuals’ positive psychological capital, encompassing hope, resilience, and MIL (2, 29, 30). Furthermore, it emerges as a crucial safeguard against the manifestation of depressive symptoms. Within the context of adolescents’ social networks, family holds an indispensable position, capable of fulfilling fundamental needs by providing emotional support and material resources. Friend support, on the other hand, facilitates the sharing of mutual experiences and positive interactions among adolescents, thereby mitigating the potential risk of depressive symptoms. School support, which represents a significant source of social reinforcement for adolescents during their school years, not only extends emotional and informative assistance to foster feelings of affection and the acquisition of problem-solving skills but also contributes to the alleviation of depressive symptoms (9, 30).

According to Beck’s cognitive model of mood disorders, it is postulated that stressful life events may precipitate or intensify depressive symptoms by fostering distorted cognitive processing. Within this framework, individuals predisposed to depression tend to interpret life events in a negative and self-deprecating light, ultimately cultivating feelings of hopelessness, helplessness, and worthlessness (10). Conversely, the main effect model of social support underscores the importance of positive experiences and social rewards derived from one’s social networks, encompassing family, schools, and communities. For vocational school students, PSS holds particular significance. Illustratively, female secondary vocational school students who perceive high levels of social support tend to exhibit heightened subjective well-being when confronted with stressful life events, which suggests that such support serves as a buffer against the adverse impact of stressful experiences, fostering resilience and enhancing overall well-being (9). As previously mentioned, both PSS and MIL were effective in mitigating the adverse effects of stress on individuals (9, 10). Notably, MIL not only alleviates the impact of stress but also exhibits growth and restorative effects. Evidence from a longitudinal survey revealed that trusting others to help with future needs correlated with a sense of deeper meaning (31). Simultaneously in the process, on the one hand, PSS could have a beneficial effect on mood through delivering positive regular experiences that boost personal perceptions and self-worth. On the other hand, it may also diminish the negative emotional impact of stressful life experiences, promoting more beneficial and less negative reactions to stressors by reducing the potential of negative assessments towards them (17, 26). Overall, although previous research has suggested that MIL and PSS strongly correlate with depressive symptoms (18, 32), they mostly used latent variable models to examine the relationships between MIL, PSS, and depressive symptoms. Such an approach might ignore relationships across items of psychological constructs and blur the significance of separate ones, which needs to be explored in a more microscopic perspective, i.e., using a network analysis approach to better understand the pathological route.

Network analysis has received increasing attention (33, 34), and the theory assumes that mental disorders are derived from the overall interconnectedness of their symptoms (35). Specifically, the appearance of one symptom is considered to increase the probability of the emergence of interrelated symptoms, in turn which could lead to episodes of illness. It differed from the latent variable model, which supposed unobservable latent variables resulting in observable symptoms (33). In a network, nodes represent symptoms, edges signify the relationship between symptoms (36), and centralities indicate node importance, referring to the connectivity of a node and its contribution to sustaining the disorder (37). Namely, centralities serve to evaluate the degree of interconnectedness relative to other nodes (38), and centrally activated symptoms might cause other symptoms to develop (39). Nevertheless, the goal of psychometric network analysis indeed extends beyond mere symptom relationships and encompasses understanding the associations among a broad range of measured psychological variables, including beliefs, traits, and, as applicable, constructs such as MIL and PSS. This analytical approach offers insights that can be more nuanced than traditional techniques, often outperforming them in determining the number of latent factors [e.g., (40)]. The primer on the network analysis of multivariate data in psychological science by Borsboom et al. provides a comprehensive overview of psychometric network analysis, detailing graphical models, estimation methods, and descriptive tools that facilitate such investigations (41). In numerous studies, direct analyses at both the symptom and latent factor levels have been conducted [e.g., (42)]. Within the frameworks of MIL and PSS, network analysis offers a refined comprehension of the intricate interconnections among the constituent elements of constructs. While total scores can be useful tools, they might not adequately encapsulate the full complexity of relationships (34). By scrutinizing the linkages at a more micro level, it is possible to elucidate how specific dimensions of MIL and PSS interact to influence depressive symptoms, thereby enriching the theoretical contributions to the existing scholarly discourse. Thus, it would be useful to use sophisticated interactive systems to examine the microelements between MIL, PSS, and depressive symptoms in more depth and to develop possible targeted interventions.

Hence, the present study constructed network structures related to MIL, PSS, and depressive symptoms for Chinese vocational undergraduate students after the pandemic. Specifically, we divided three subnetworks according to levels of depression and examined the features of each separate network structure and inter-network structure. The main objectives are threefold: (1) to explore associations between MIL, PSS, and depressive symptoms at different levels of depression, (2) to identify critical central nodes of subnetworks and variability between network structures, and (3) to identify critical bridge nodes for the transmission of MIL or PSS effects with depressive symptoms. Based on that, we seek to contribute theoretical insights for specific pathological pathways of MIL or PSS on depressive symptoms and to provide implications for clinical prevention or intervention.




2 Methods



2.1 Participants and procedure

We used convenience sampling for a survey study at a Northwestern vocational education university in China that was establishing a mental health center. To control the sampling error within 3% and consider statistical power (43), the sample size was computed by the formula: n = Z2pq/d2. A 95% confidence intervals (CIs; Z = 1.96), a population proportion of 50% (p = .50), and a 3% error rate (d = .03) was chosen, thus a minimum sample size n of 1067 was calculated. Data collection was performed in April through the Wenjuanxing website, a Chinese online survey platform. Informed consent was acquired from all participants, who were above 18 years old and were informed to participate voluntarily in advance. Additionally, the Human Ethics Committee of Ningxia University reviewed and approved the study (Project No. NXU-23-051). Consequently, 1520 questionnaires were returned, and any response time less than 120 seconds or a value selected in one or more scales was removed. Finally, 1367 valid questionnaires were obtained, with a valid rate of 89.9% and 611 (44.7%) were female (See Table 1 for details).


Table 1 | Sample demographic.






2.2 Measures



2.2.1 Meaning in life questionnaire

The MLQ-10 was developed by Steger et al. (22) to measure individuals’ sense of seeking and existential meaning. The 10-item questionnaire is scored on a 7-point Likert scale (1 = absolutely untrue; 7 = absolutely true). Scores indicate an individual’s level of MIL. It has been widely used in China and demonstrated good reliability and validity (44, 45). Within the MLQ-10, the sense of significance subscale, which measures the individual’s perception of importance and purpose in life, exhibited a reliability coefficient of.929 and McDonald’s omega of.946; the search for meaning subscale, which focuses on the individual’s active engagement in seeking meaning and purpose, demonstrated a reliability coefficient of.940 and McDonald’s omega of.953 in our study. Furthermore, confirmatory factor analysis (CFA) conducted on the two-factor model of the MLQ-10 scale showed a good model fit (RMSEA = .048, CFI= .979, TLI = .972, SRMR = .036).




2.2.2 Perceived social support scale

The present study employed an adapted 12-item multidimensional scale of PSS to assess it from family, friends, and others (teachers or classmates); participants used a seven-point Likert scale to rate, with higher scores indicating greater PSS (46). The scale has been widely used in China and demonstrated high internal consistency (29, 47), with reliability coefficients of .961 (Cronbach’s alpha) and .966 (McDonald’s omega) in our study. Additionally, for the school dimension, a reliability coefficient of .942 and McDonald’s omega of .958 were obtained; for the family dimension, a reliability coefficient of .931 and McDonald’s omega of .951 were found; for the friend dimension, a reliability coefficient of .952 and McDonald’s omega of .965 were reported. Furthermore, CFA using a three-factor model indicated a good model fit for the PSS-12 (RMSEA = .043, CFI = .982, TLI = .976, SRMR = .019).




2.2.3 Patient health questionnaire

The PHQ-9 is a self-administered screening tool used to assess depressive symptom severity, consisting of nine items based on DSM-IV criteria (48). Participants rate their mood over the past two weeks on a 4-point Likert scale. Scores range from 0-27, with higher scores indicating more severe symptoms. The Chinese version of the PHQ-9 demonstrated good reliability and validity (49). The Cronbach’s alpha was .916 and McDonald’s omega was .931 in our study, with CFA conducting a single-factor and showing a good model fit (RMSEA = .077, CFI = .944, TLI = .925, SRMR = .038).





2.3 Statistical analysis

Descriptive statistics and correlational analyses were conducted using SPSS 25.0. On the one hand, based on previous research (50), symptomatic individuals were categorized by PHQ-9 total scores into three separate groups, i.e., 1 ≤ score ≤ 4, 5 ≤ score ≤ 9, and score ≥ 10, named minimal depressive symptoms, subthreshold depressive symptoms, and moderate/severe depressive symptoms (48, 49). Notably, the participants who had no symptoms were excluded from that categorization and subsequent analyses. On the other hand, to proceed with the network analysis, PSS-12 was divided by total scores of three dimensions, named family, friend, and school. Additionally, depressive symptoms network analyses such as network estimation, bridge centrality estimation, and network comparison test (NCT) between the groups above were performed using version R 4.1.0.



2.3.1 Network estimation

Initially, the selection operator in the qgraph package built the three depressive symptoms network structures (35, 51). However, the challenge of balancing the comprehensiveness of the network with the complexity of parameter estimation emerged, prompting careful consideration of node inclusion at either the item or subscale level. According to previous research [e.g., (42)], for the MLQ-10, we included items as network nodes to capture distinct aspects of MIL and gained a nuanced understanding of their interactions with depressive symptoms, providing a comprehensive picture; whereas for the PSS-12, we selected the three subscale scores as nodes, representing PSS from different sources, to reduce node count, simplify parameter estimation complexity, and still examine the overall structure of PSS, acknowledging varying weights and mechanisms of action among these support sources in influencing depressive symptoms. Given the potential for a massive number of parameters in each network (i.e., 22 nodes entail 253 parameters to estimate: 22 threshold parameters and 231 pairwise correlation parameters) might generate some false positive edges. Thus, we constructed a regularized partial correlation network to investigate links between parameters. Furthermore, for visualizing the networks, we adopted the averageLayout function, which generates a coherent layout by averaging the positions of different network structures (51), that is, the same nodes in different structures were fixed in the same position. Finally, in network estimation, centralities include node strength, betweenness, and closeness (35). Previous studies have considered betweenness and closeness as unstable (33, 34), thus we primarily relied on strength to gauge centrality.




2.3.2 Bridge centrality estimation

We utilized the networktools package to identify critical nodes for cluster connectivity by computing the bridge strength based on edge weights from a given node to other clusters (36, 52). Nodes exhibiting a higher bridge strength are deemed to play a more significant role in activating nodes from the opposite clusters. To avoid confirmation bias in interpreting centrality statistics, we employed a stringent approach that involved blind 80th percentile cutoffs on both node bridge strength values when determining the centrality and bridge nodes (36).




2.3.3 Network comparison

To evaluate potential differences in network structures among the three depressive symptom networks (e.g., network structure invariance, edge invariance, and global strength invariance), we employed NCT using the NetworkComparisonTest package (53). Initially, an omnibus test was conducted for each pair of networks to determine if all edges were identical. Subsequently, post hoc tests were conducted to quantify the number of different edges among each pair of networks (a total of 231 edges). To address multiple testing, the NCT utilized the Holm-Bonferroni method for post hoc corrections. Finally, to examine whether global strength estimates, which represent the sum of absolute edge values for each network, varied across the networks.




2.3.4 Accuracy and stability test

We used the bootstrapping method from the bootnet package to assess the accuracy and robustness of network estimations (35). Specifically, we performed 1000 nonparametric bootstraps to obtain 95% CIs for each edge weight, thereby evaluating the accuracy of the estimated values. Higher CIs with overlapping edge weights indicate lower accuracy in the graphical representation. Additionally, we examined the centrality stability of the networks through correlation stability (CS) coefficients derived from 1000 case-dropping subsets bootstrap. These coefficients illustrate how the centrality index fluctuates as the proportion of the sample subset decreases (e.g., comparing the entire sample to only 40% of it). Greater fluctuations in centrality with decreasing sample proportions signify less stability. The CS coefficient indicates the maximum acceptable level of sample reduction, with a strong stability threshold set at 0.50 and a minimum threshold of no less than 0.25.






3 Results



3.1 Descriptive statistics

The three-factor model fitted well by performed CFA (χ2/df = 3.60, RMSEA = .044, CFI = .995, TLI = .992, SRMR = .020; details see Supplementary Table A), which demonstrated no serious common method variance. Prior to further analysis, we excluded 394 participants (28.82% of the total sample) who reported no depressive symptoms, as their inclusion might obscure the underlying patterns in the data. Following the recommendations of Fried (54), we examined the means and variability of all items (see Supplementary Table B) and reported descriptive statistics of the three depressive symptom network clusters (see Table 2), a higher score indicated a stronger propensity for the trait. For the remaining sample of 973 participants, the average total depressive symptoms score (M = 7.74, SD = 5.13) was slightly higher than adult normative samples (49, 55) and lower than the clinical sample in previous studies (49, 56). Furthermore, the moderate/severe depressive symptoms group had higher total depressive symptom scores than the clinical sample from previous studies. Additionally, the result of the multiple test indicated significant differences between the groups in depressive symptoms, with F(2, 970) = 1880.81, p <.001, which confirms the validity of the grouping.


Table 2 | Descriptive statistics of the three depressive symptom network clusters.






3.2 Network estimation

Figure 1 depicts regularized partial correlation networks for three groups. Overall, the three networks with sense of significance, search for meaning, and perceived social support clustered more tightly together in each featured many consistent edges. From A to B and then to C, although depressive symptoms varied dramatically between groups, the connectivity was increasing, i.e., depressive symptoms were strengthening (See Figure 2 for strength centrality). Meanwhile, motor and suicide had consistently stronger connectivity within the three groups. Within each group, there were 22 items and 231 edges, and Group A and B observed more negative edges than positive edges, while Group C did exactly the opposite. For more details on edge weights, see Supplementary Table C.




Figure 1 | Network structures for three groups (cut value = 0.03, minimum value =0.15); the grey area of the nodal ring depicts undirected predictability (57).






Figure 2 | Strength and bridge strength centralities are node centrality weights (36, 58), see Figure 1 or Supplementary Table B for symptom descriptions and names.






3.3 Network inference



3.3.1 Bridge symptoms

After carefully considering the trends in the distribution of the three network structures, we selected the top 20% of nodes in terms of corresponding centrality scores for discussion, and the ratio produced an acceptable balance between specificity and sensitivity, similar to previous studies (36). The strength and bridge strength values are shown in Figure 2 and Supplementary Table D. First, in Group A, some items showed a higher strength within aggregated clusters, e.g., items MIL-9 (strength value = 2.322), MIL-4 (strength value = 1.202), MIL-2 (strength value = 2.136), sleep (strength value = 2.171), motor (strength value = 1.829), and school (strength value = 1.979), which indicated these items were the more cored nodes. Meanwhile, bridge nodes were MIL-3 (bridge strength value = 1.281), MIL-4 (bridge strength value = 1.213), sleep (bridge strength value = 1.170), guilt (bridge strength value = 1.043), and school (bridge strength value = 1.979). Second, in Group B, MIL-8 (strength value = 2.338), MIL-9 (strength value = 2.152), MIL-5 (strength value = 2.134), anhedonia (strength value = 1.913), concentration (strength value = 1.658), and friend (strength value = 1.973) were the top cored nodes. = 1.206), anhedonia (bridge strength value = 0.853), suicide (bridge strength value = 0.754), and friend (bridge strength value = 1.973). Finally, in Group C, the top cored nodes were MIL-10 (strength value = 2.208), MIL-2 (strength value = 2.086), MIL-9 (strength value = 2.023), anhedonia (strength value = 1.900), sleep (strength value = 1.742), and family (strength value = 2.008); bridge nodes were MIL-9 (bridge strength value = 1.084), MIL-7 (bridge strength value = 1.058), anhedonia (bridge strength value = 1.099), sleep (bridge strength value = 0.956), and family (bridge strength value = 2.008).




3.3.2 Network comparisons

To obtain the similarity coefficient of the three networks, we correlated the edge weights of each pair of networks. Based on Spearman’s correlation, the networks showed a moderate correlation. Furthermore, we also tested the overall strength estimates (i.e., connectivity) and compared differences in the network structure and centrality. The global strength values of the three groups were 6.44 for Group A, 7.88 for Group B, and 7.01 for Group C. The network invariance test showed no significant differences between pairwise comparisons of the two groups, yet the centrality test indicated significant differences between the groups (see Table 3 for details).


Table 3 | NCT indexes across three groups.







3.4 Accuracy of the networks

The relatively narrow 95% CIs of the bootstrap indicate that the edges of networks would be judged accurately (see Supplementary Figures S1–S3), and we performed bootstrap difference tests for edge weights and node strength of the three sets of networks separately (see Supplementary Figures S4–S9). The CS coefficients for edge, strength, and bridge strength in Group A (.751/.751/.751), Group B (.749/.749/.749), and Group C (.751/.751/.751) were > 0.25, which meet the cutoff score suggested by Epskamp et al. (35). In addition, the correlation stability coefficients for the edge, node strength, and bridge strength decreased smoothly in line with the reducing proportion of sampled cases (see Supplementary Figures S10–S12 for details). It demonstrated that the centrality indices of edge, node strength, and bridge strength were sufficiently stable.





4 Discussion

The economic repercussions of the pandemic have emphasized the notion of “scarring effects”, where lasting impressions are indelibly etched onto economies. While economies endeavor to revert to their pre-pandemic states, individuals likewise confront prolonged repercussions stemming from the event (59). Existing research suggested that MIL and PSS relieve depressive symptoms. We used network analysis, specifically through node centrality, bridge strength centrality, and NCT to further explore the complicated interrelationships between MIL and PSS with specific depressive symptoms in vocational undergraduate students. First, we found that MIL, PSS, and depressive clusters were linked within each network structure, which was similar to previous studies using multivariate models (18, 23, 29), demonstrating that all three variables were related both in latent variable models and network analyses. Additionally, on one hand, within each network structure, intracluster connections were tighter than intercluster connections, which was similar to previous findings that symptom clusters converged better (34). On the other hand, across the three networks, the clusters of MIL and PSS did not change visibly in connectivity, whereas the depressive cluster changed more dramatically from minimal → subthreshold → moderate/severe, with reinforced connectivity, i.e., enhanced symptoms. Notably, there was a consistently strong concatenation of suicide and motor, which demonstrates the persistence of symptoms and suggests that the existing depression diagnosis might be inappropriate to use total scores as classification criteria. Thus, potential hazards could vary across symptoms and perhaps more attention needs to be paid to individuals with suicidal tendency symptom (60).

Second, we found that anhedonia and concentration were the two strongest symptom nodes for moderate/severe depressive symptoms in terms of central and bridge symptoms. The node strength difference significance test also showed that both nodes were significantly stronger than the others in the same network group. It was similar to previous studies (50), yet different from some studies [e.g., (61)] that considered sad mood as the most central node of the network. Furthermore, sleep, anhedonia, and sleep played bridge node roles in Group A, Group B, and Group C, respectively, for depressive symptom clusters. In Asian populations, individuals tend to report their distress as somatic symptoms (e.g., sleeplessness) rather than as emotional symptoms (50, 62), which was related to their epistemology of disease and a stigma tendency (63). According to a systematic review, the ‘typical’ presentation of depression in primary care is dominated by somatic complaints, with more than 50% of depressed clients reporting only somatic complaints (64).

Finally, from NCT, global strength invariance and network invariance didn’t vary much, whereas the centrality test showed that Group B changed more and had the highest global strength, which may indicate that depressive symptoms scoring 5 - 9 individuals are not non-depressed, rather a subthreshold, i.e., other depression (48). Although the PHQ-9 design is precisely derived from the nine diagnostic criteria for DSM-IV depression, it has fewer diagnostic items, thus the scored segment requires caution for more specific clinical diagnosis, such as using the Hamilton tool (48, 49). Simultaneously, the sense of significance decreases from Group A → Group B → Group C, with the search for meaning (MIL-6 and MIL-9 in Group C) emerging as bridge nodes, suggesting that meaning-making may be an effective strategy for coping and adapting to stressors and depression (20), and research on cognitive behavioral therapy outcomes could attribute significant clinical improvements in depressive symptoms to that (32). Additionally, we conducted our research in a Confucian context, contrary to Western culture, in which a high level of the pursuit of meaning is conducive to good mental health (62), and Breitbart (65) has developed a group psychotherapy for patients called “meaning-centered psychotherapy” that may also be suitable for vocational undergraduate students curricula aimed at mental health education in a Confucian cultural context. Overall, numerous studies have shown that meaning in life is related to mental health (17, 18), and it seems worthwhile to seek more effective ways to encourage and support young people’s search for meaning (66), a process that cannot ignore the role of school → friend → family at corresponding stages of depressive symptoms.

The present study’s findings have practical implications that could guide both educational interventions and mental health support programs for vocational undergraduates. When symptoms are interconnected and constantly reinforce each other synergistically, relationships within symptoms in turn become self-sustaining, such a self-reinforcing feedback loop is assumed to be a beginning and continuation of mental health problems, and the intensity of symptoms within the network predicts future psychological health concerns that may escalate into a crisis (35, 39). Thus, central nodes are considered potentially critical for therapeutic interventions. In our study, anhedonia and concentration are the central nodes to focus on for subthreshold depressive symptoms, while anhedonia and sleep are the ones that require attention for moderate/severe depressive symptoms. Turning complex psychotherapies into intervention ideas with more bite is a challenge, especially given the emphasis on personal phenomenology in existential approaches. Cognitive Therapy based on mindfulness, Narrative Therapy, Behavioral Activation Therapy, and Person-Centered Psychotherapy may increase MIL, as they correspond to teaching individuals skills to manage their consciousness, assisting them to integrate past, present and future time, enabling them to identify and engage in activities that allow them to act in the world, and helping them to develop authenticity and other mature perspectives about themselves (16, 18). An earlier meta-analysis showed that regardless of the formal treatment direction deployed, the estimated effect size for meaning-based practices was a moderate effect [β = .38; (16)]. The Chinese emphasized the interconnectedness of mental, physical, and social life, both at the personal and family levels (63).

While for vocational undergraduates, school is an invaluable resource for guiding students to understand meaning in their lives and incorporating it into a positive education curriculum, e.g., explicitly urging students to set attainable goals in daily life, use mindfulness practices, address self-worth, and concentrate on creating positive interpersonal relationships (66). Considering the high level of distress in the youth today and the fact that the search for meaning is a dysfunctional process with the potential to lead to depressive symptoms and discomfort (32, 67–69). However, the Chinese are deeply influenced by Confucianism, an interdependent culture in which the search for meaning has a positive effect as they consider the world in a holistic or dialectical way and the famous doctrine as “Heaven maintains vigor through movements, a gentleman should constantly strive for self-perfection” inspires youth to adopt positive attitudes toward life, to affirm and pursue life regardless of their current life situation (62) and harmful effects of the search for meaning are also reduced by the heightened presence of meaning (18). It is noteworthy that our research primarily focuses on Chinese vocational university students, acknowledging the pivotal role that cultural and societal factors play in shaping the experiences and expressions of mental health issues. Chinese culture strongly emphasizes collectivism, social harmony, and family bonds (30), which could significantly influence how individuals perceive and cope with stressful events and subsequent depressive symptoms. On the one hand, the emphasis on filial piety, familial duties, and the centrality of family life in Chinese culture may influence how individuals perceive and respond to stressful events, such as the loss of a family member. Cultural nuances might lead to unique interpretations and reactions to these events, differing from those observed in Western cultures (11, 30). The interplay between cultural norms and individual responses to such events is a crucial aspect to consider. On the other hand, the collectivist nature of Chinese society often prioritizes the well-being of the family or community over personal mental health (10, 59). This cultural orientation could affect how individuals interpret and communicate their negative experiences, influencing their willingness to seek help and support. Understanding the cultural dynamics of collectivism and individualism is crucial when interpreting our findings (9, 30). Anyway, the present study enriches our understanding of the complexities of mental health and informs more culturally sensitive interventions and support programs. Consequently, a strategy that incorporates periodic screening to identify vocational undergraduate students’ psychological features, along with flexible interventions and curricular changes, would be more effective in addressing their mental health needs.

Although our study yielded novel findings, several limitations remain to be considered. First, community samples may have low levels of psychopathology (33, 54). The practice of selecting participants based solely on the sum of depressive symptoms criteria might introduce Berkson’s bias. Furthermore, despite the data from the three groups being normally distributed, the selection method might distort the relationships among variables. Therefore, future studies recruiting participants based on genetic and environmental risk factors may yield more reliable conclusions (70). Second, the uncertainty associated with cross-sectional sampling and variability in sample composition is another concern. Despite our intentional increase in participants, sampling variations and power limitations should not be ignored (71). Specifically, given the complexity of the current multi-node network model, the statistical power to estimate networks within subgroups of depressive symptoms may be constrained, which would likely affect the stability and reliability of individual nodes, even with using regularization methods and bootstrapping procedures in place to ensure accuracy and stability. Moreover, the cross-sectional data limits the capability to draw robust causal inferences (59). Additionally, all participants were recruited from a university in China, which might affect the applicability of the findings to a broader young cohort. Finally, experimental appreciation might be another fundamental contributor to MIL (72). Future relevant studies could further explore its role in depressive symptoms, providing additional insights into the complex relationship.




5 Conclusion

This study used network analysis for the first time to explore interactions between MIL, PSS, and depressive symptoms in vocational undergraduate students at different levels of depression. The results elucidated concrete pathways for the interaction of MIL or PSS on depressive symptoms. Specifically, we identified potential central and bridge symptom nodes at different levels of depression. Moreover, NCT showed that network structures and strengths were largely homogeneous, yet network centrality was inconsistent. Our findings could provide specific targets for pathways to effectively prevent and intervene in depressive symptoms treatment.
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