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This study examined the long-term effects of the Wenchuan earthquake among adult survivors. Specifically, it explored the role of perceived social support (PSS) in the relationship between rumination and posttraumatic growth (PTG) and posttraumatic stress disorder (PTSD) symptoms. Data were collected from March to July 2020 using a youth survivor sample (n = 476) of the 2008 Wenchuan earthquake. Participants were divided into three groups depending on their age when the quake occurred: 6–11 years (n = 227), 12–15 years (n = 83), 16–19 years (n = 166). The results indicated that long-term PTG and PTSD symptom levels varied by age group. Both intrusive and deliberate ruminations had a significant effect on PTG as well as PTSD symptoms. PSS played a mediating role between rumination and PTG, and the mediation mechanisms varied by age group (developmental stages). Moderated analyses revealed that PSS from significant others significantly buffered the indirect effect of rumination on PTSD symptoms. Our findings demonstrated the universal nature of traumatic events encountered during childhood and adolescence development and underscore the importance of examining the developmental context of PTG in investigations on traumatic experiences and their consequences.
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INTRODUCTION

Traumatic events such as sexual and physical assault, illness, accidents, and natural disasters are common worldwide (1–5). They are a risk factor for mental health disturbance development. Posttraumatic stress disorder (PTSD) symptoms are a frequent negative psychological outcome after traumatic event exposure in both developed (4, 6–8) and developing countries (9, 10). PTSD results in extreme distress and functional impairment, and as a long-term consequence, it increases the risk of developing physical health problems (e.g., pain, heart disease, and stroke), psychological distress (e.g., depression, anxiety disorders, and suicide attempts), poor quality of life, and low life satisfaction (4, 6).

Nevertheless, a positive psychological perspective that changes the focus of trauma research to concepts such as posttraumatic growth (PTG) has been increasingly recognized, especially in the non-artificial trauma psychology field [such as earthquake and COVID-19 pandemic; (11, 12)]. Stewart (13) defined PTG as positive life changes that follow traumatic events. The concept of PTG has become more commonly used alongside posttraumatic stress to describe psychosocial functioning, especially in adults (14). However, less is known about the long-term consequences of trauma occurring during childhood and adolescence, a stage of rapid development when cognition and emotion are susceptible to trauma impact (7).


PTG and PTSD Symptoms

Cross-sectional (4) and longitudinal (5, 15) evidence indicate that PTG and PTSD symptoms are independent constructs, which co-occur in survivors after traumatic exposure to a natural disaster. However, the relationship between PTG and PTSD symptoms remains inconclusive (4). Studies have reported a significant positive relationship (9), negative relationship (2), or no relationship at all (1, 5, 16). These inconsistent findings confound our understanding of PTSD symptoms and PTG constructs. It is necessary to clarify the relationship between PTG and PTSD symptoms. Therefore, based on this suggestion, this study aims to simultaneously examine risk and predictive mechanisms of PTG and PTSD symptoms among Wenchuan earthquake adult survivors.



Rumination and PTG

Rumination has been described as a cognitive vulnerability typically beginning in the aftermath of a traumatic exposure that challenges the individual's framework for understanding the world (17). A distinction exists between two types of rumination about the negative stimulus, and includes intrusive and deliberate ruminations. Intrusive rumination represents thoughts that involuntarily invade one's cognitive world and generally involve a negative focus on the trauma, whereas deliberate rumination involves the deliberate reexamining of and contemplation about the experience (1, 15). The impact of intrusive and deliberate ruminations on PTG is demonstrated in cross-sectional studies (18, 19) and longitudinal research (1, 15, 20–22) on natural disasters, but some contradictions remain. For examples, deliberate rumination, not intrusive rumination was the only significant factor positively predicting PTG in children survived Hurricane Katrina (20) and adolescents after earthquake (1, 15, 21) or after a tornado (19). Deliberate rumination contributes individuals to thinking the positive aspects about traumatic events, which helps them actively construct their understanding of the post- traumatic world and attribute meaning to the trauma, thus promotes PTG (1, 21). However, Kilmer et al. (22) re-analyzed the traumatized children after Hurricane Katrina nearly 2 years after the disaster, finding baseline intrusive rumination as the only positive and significant predictor of PTG in the same sample. Therefore, further research, especially on the long-term effect on PTG is needed to clarify discrepancies.



Perceived Social Support and PTG

The availability of PSS can facilitate the process of change by initiating communication about traumatic experiences (23, 24), leading individuals to reframe and reconstruct worldviews after a traumatic event, and creating the potential for PTG. The main-effect hypothesis of social support suggests that social support plays an independent role in reducing stress (25), and is a protective factor for PTG (11, 26). Tedeschi and Calhoun's (24) model regarding cognitive processing of PTG suggests that social support provides trauma-exposure survivors a safe environment where they can talk freely to others about their experiences, associated perceptions, and emotions. Wang et al. suggest that social support encourages survivors to establish good relationships, and promotes PTG (16). Therefore, PSS seems to lead survivors to reframe traumatic events and reconstruct their worldviews, and thus could be an important factor in predicting PTG.



Rumination and PTG: Mediating Role of PSS

Both deliberate rumination and PSS, in addition to the reappraisal of core beliefs, reflect higher levels of PTG (18, 21). Direct correlations between deliberate rumination and PTG were found in numerous studies across various cultures (1, 27). Deliberate rumination could help individuals seek and receive more PSS to understand traumatizing events. Specifically, deliberate rumination can motivate trauma survivors to enhance their cognition regarding traumatic events, and this process encourages them to rethink their view of the self, others, and the world, and thus can be beneficial in their perception of social support (1, 19). For example, Wang et al. found that deliberate rumination contributed to PTG in adolescent trauma survivors after the Ya'an earthquake in China (1). Additionally, PSS can lessen the negative impact of intrusive rumination on individuals and increase positive experiences, leading to PTG (21). Therefore, PSS may be a mediator in the relationship between deliberate rumination and PTG.



Rumination and PTSD Symptoms

Rumination in PTSD symptoms may reflect a deliberate attempt to understand the traumatic event and “work through” it, albeit unproductively. Over time, this may become a more automatic, default response style (28). Individuals who ruminate often report feeling they are adaptively coping by finding reasons for their distress (29). Furthermore, rumination has been shown to prospectively predict PTSD symptoms (30). The cognitive PTSD model of PTG (31) suggests that the predominant emotions experienced by trauma survivors provide an invaluable clue to cognitive themes; feelings such as fear and sadness can lead survivors to engage in maladaptive cognitive processing styles such as rumination. Ruminative thinking maintains symptoms through both cognitive and emotional processes. Specifically, individuals may ruminate to avoid traumatic memories and associated negative emotions, which temporarily alleviates distress, but ultimately interferes with the process of adaptive recovery (32).



PSS and PTSD Symptoms

PSS is also a preventive factor for PTSD development, especially in trauma-affected communities (10). According to the buffering effect model, survivors with strong PSS can reduce the adverse psychological response caused by stress (25). Specifically, the incidence of post-traumatic stress increased in those with low PSS. PSS can provide necessary resources for adolescents surviving an earthquake to cope with negative mental reactions (4), thereby promoting coping self-efficacy. Therefore, PSS can buffer the effects of traumatic experiences on PTSD symptoms.



Rumination and PTSD Symptoms: Moderating Role of PSS

PSS interacts with intrusive rumination and the perceptions of entrapment, thereby resisting PTSD symptom development (33). As Lepore (34) outlines in his social-cognitive theory, social support is crucial in perpetuating or breaking the pathway from trauma experiences to PTSD symptoms via rumination. Therefore, although rumination increases attention on negative aspects of a traumatic experience, the derived negative emotions should be ameliorated by others' understanding. Thus, PTSD symptoms will ease. By contrast, it is hard for people to process and regulate rumination-elicited negative emotions when they lack support (35). Thus, we propose that PSS might moderate the function of rumination on PTSD symptoms.



Developmental Perspective on PTG and PTSD Symptoms

Age has been found to contribute to the development of psychiatric disorders (36), and both linear and curvilinear relationships have been reported between age and PTSD symptom development risk following a vehicle accident (37). The developmental periods of childhood, adolescence, young adulthood, and older adulthood are marked by age-related changes in cognitive, emotional, and social processes that may influence the likelihood of negative psychological outcomes following trauma exposure, beyond the role of sociodemographic factors (7). In a study of the COVID-19 pandemic, adolescents were significantly more likely to report clinical PTSD symptoms than adults (38). A comparative study from Saõ Paulo involving young people (aged 15–24 years) and adults reported that exposure to traumatic events was higher in the young compared with adults (39). The specific vulnerability of children and adolescents to traumatic events happens because they are in a critical developmental stage when the brain is still maturing; when the physical and psychological and personal strengths are not crystallized, and robust individual coping strategies and socioeconomic stabilities have not been fully attained (40). A rising trend with age is often found, particularly during the drastic transition period from childhood to adolescence. In a sample of children aged 10–16 years old exposed to war experiences in Lebanon, older children had more severe anxiety and depression symptoms than younger children (26). Longitudinal investigation demonstrated that adolescents at the age of 12 or 13 years suffer more frequent and serious psychological distress than their younger counterparts aged between 9 and 11 years (41, 42). Similarly, McDermott and Palmer (43) found children of grades 7–9 reported the most emotional distress compared with younger children (grades 4–6) and older adolescence (grades 10–12), following a bushfire disaster. Added to this, childhood and adolescence trauma-exposed depressive symptoms may last many years or even increase in adulthood (44, 45). However, little is known about developmental differences in response to post-disaster trauma especially regarding earthquakes. Based on previous studies, and from a developmental perspective, we assumed that the impact of the 2008 Wenchuan earthquake on adolescents would be more severe than other younger survivors.



Aims and Hypotheses

The purpose of our study is to clarify the relationship between rumination and PTG, studying the long-term effects of trauma during childhood and adolescence using a youth survivor sample of people who experienced the 2008 Wenchuan earthquake, and to explore the mediating and moderating role of PSS in the relationship between rumination and PTG and PTSD symptoms, respectively. The current study expands the literature by providing counseling implications for prevention and intervention practice in the field of trauma-exposed psychopathology.

Specifically, we hypothesized that: 1) Long-term affected PTG and PTSD levels would be significantly different among different age groups of children who lived through the same earthquake; 2) There would be a significant correlation between intrusive rumination and deliberate rumination; both would have a significant effect on PTG; 3) PSS would mediate the link between rumination and PTG, and the mediation mechanisms would vary by age group; 4) Both intrusive and deliberate ruminations would have a significant effect on PTSD symptoms; 5) PSS would be a significant moderator for the path between rumination and PTSD symptoms.




METHODS


Participants and Procedure

The study was conducted in Dujiangyan city in Sichuan province, which was most severely affected by the 2008 Wenchuan Earthquake in China (46). Convenience sampling offline and online approach was used to recruit young adults from March to July 2020. Psychological master-student volunteers living locally conducted participants invitation from communities and supermarkets as well as social network resources from families/relatives and friends. Additionally, volunteers also invited participants using social networking platforms such as Sina Weibo, Wechat, and QQ groups related to Dujiangyan city themes. Informed consent was obtained from all participants by their reading the description and purpose of the study and clicking “continue” to complete a questionnaire available at the professional survey Web site Wenjuanxing. Out of 560 replies, 84 were discarded from the analysis due to the incomplete psychometric instruments or excluded if they: 1) were not in Dujiangyan when the earthquake occurred; 2) were younger than 18 or older than 31. The final sample was comprised of 476 youth survivors with a mean age of 24.69 years (SD = 4.25), 44.54% of the sample were female (n = 212). Survivors were each valid participant completed written informed consent forms and was provided with 15 RMB as compensation. This study was approved by the Ethics Committee of the West China Medical Center of Sichuan University.



Measures
 
PTG

PTG was measured using the Posttraumatic Growth Inventory (24) of the Chinese version (47). This 21-item scale consists of five subscales: 4-item personal strength, 5-item new possibilities, 7-item relating to others, 3-item appreciation of life, and 2-item spiritual change. Each item was scored on a 6-point scale (ranging from 0 = no change to 5 = very great change) and higher scores indicated better PTG. The PTG inventory has good internal consistency and good construct, convergent, and discriminate validities (24). The scale was translated into Chinese and then back-translated by three English professionals. This instrument had adequate internal reliability (α = 0.96).



PTSD Symptoms

PTSD symptoms over the previous month were assessed using the PTSD Checklist-Civilian Version (48). This 17-item scale has three dimensions: 5-item intrusion (e.g., “Suddenly acting or feeling as if a stressful experience were happening again”), 7-item avoidance (e.g., “Avoid thinking about or talking about a stressful experience from the past or avoid having feelings related to it”), and 5-item hyper-arousal (e.g., “Feeling jumpy or easily startled”). Each item was scored on a 5-point scale (ranging from 1 = not at all to 5 = extremely) and higher scores indicated more severe psychological distress symptoms. Probable PTSD Symptoms was classified when individual's score ≥50 (49). The Chinese version of the scale was translated by Shi and colleagues (50). Cronbach's alpha of this instrument was 0.95.



Rumination Inventory

Rumination was measured using the revised Event-Related Rumination Inventory (51, 52). This 20-item scale included two dimensions: 10-item intrusive rumination (such as “I cannot help thinking about the Wenchuan earthquake”) and 10-item deliberate rumination (such as “I thought about what I could learn from the Wenchuan earthquake experience”). Each item was scored on a 4-point scale (0 = not at all to 3 = always). The Chinese version of the scale was translated by Wu and colleagues (15, 52) and examined in Chinese adolescent samples, the fit indices from a confirmatory factor analysis were good and the internal reliability assessment yielded Cronbach's α of 0.88 and 0.89 for intrusive and deliberate ruminations, respectively. In this study, Cronbach's alpha for intrusive and deliberate ruminations were 0.96 and 0.96, respectively.



PSS

PSS was measured using the revised Perceived Social Support Scale (53). This 20-item scale consists of three subscales relating to the source of the support: 8-item regarding family (such as “My family really tries to help me”), 8-item regarding friends (such as “I can count on my friends when things go wrong”), and 4-item regarding a significant other (such as “There is a special person in my life who cares about my feelings”). Each item was scored on a 7-point scale (1 = very strongly disagree to 7 = very strongly agree) and higher scores indicated more PSS. The Chinese version of the scale was translated by Huang and colleagues, and it had adequate internal reliability and validity (54). Cronbach's alpha for family, friends, and a significant other of PSS subscales were 0.95, 0.94, and 0.92, respectively.




Data Analysis

Frequency and descriptive analyses were conducted. Independent-sample T-test was performed to compare the gender characteristic. One-way ANOVA was used to examine the effects of age at the commencement of rumination, PSS, PTG, and PTSD symptoms. Pearson's and Spearman's rho correlations were computed to examine the relationships between variables. Analyses were conducted using SPSS (version 22.0). Structural equation modeling (SEM) with maximum likelihood estimation was employed to explore the hypothesized mediation model using AMOS (version 22.0). Indices used to evaluate the model fit were the Comparative Fit Index (CFI), Normed Fit Index (NFI), Incremental Fit Index (IFI), and the Root Mean Square Error of Approximation (RMSEA). Linear regression analyses were used to examine the moderation roles of PSS between intrusive and deliberate ruminations and PTSD symptoms.




RESULTS


Preliminary Analyses

In the overall sample, the mean score of PTG was 89.51 (SD = 23.00); the prevalence of PTSD symptoms was 16.18% (scores ≥ 50, n = 77). Participants were divided into three groups depending on their age of developmental characteristics (41) when the Wenchuan Earthquake occurred: 6–11 years (childhood, n = 227), 12–15 years (early adolescence, n = 83), 16–19 years (late adolescence, n = 166). Means and SD of the variables are shown in Table 1. As age increased, PTG scores increased from ages 6–15 years (although age 11 was the lowest, PTG mean = 81.97), and then it decreased for ages 15–19 years old. One-way ANOVA results showed significant differences among the three age groups: intrusive rumination (F = 6.81, p = 0.001), deliberate rumination (F = 9.97, p < 0.001), PTG (F = 5.99, p < 0.01), PTSD symptoms (F = 3.96, p < 0.05). Post-hoc pairwise comparisons indicated that based on the degree of scores, the three age groups ranked in the following order: early adolescence, and childhood equals late adolescence on intrusive rumination, deliberate rumination, PTG, and PTSD symptoms. Men were significantly higher than women on PTG (t = 3.31, Cohen's d = 0.30, p < 0.01), while there were no significant differences by gender on PTSD symptoms.


Table 1. Means, standard deviations, and differences of variables of 2008 Wenchuan earthquake youth survivors by age (n = 476).
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Correlation Analyses

Correlations are shown in Table 2. Significant correlations exit between PTG and PTSD symptoms (r = 0.30, p < 0.01) but partial correlation analysis (intrusive and deliberate ruminations, and PSS as covariates) were not related between PTG and PTSD symptoms (r = 0.07, p > 0.05).


Table 2. Correlations of variables of Wenchuan earthquake youth survivors.

[image: Table 2]

Deliberate rumination was most significantly associated with PTG (r = 0.46, p < 0.01), followed by PSS (r = 0.41, p < 0.01), intrusive rumination (r = 0.40, p < 0.01), and gender (r = −0.16, p < 0.01). Age was not significantly related to PTG in all participants but positively correlated in the childhood group (r = 0.19, p < 0.01), while it was negatively correlated in the late adolescence group (r = −0.24, p < 0.01). Intrusive rumination was most significantly associated with PTSD symptoms (r = 0.74, p < 0.01), followed by deliberate rumination (r = 0.60, p < 0.01) and PSS from significant others (PSSSO, r = 0.12, p < 0.01).



Mediation Analyses of PTG

Mediation effects of PSS on the associations between intrusive rumination, deliberate rumination, and PTG of mediation model 1 are shown in Figure 1 and Table 3. The SEM model revealed that deliberate rumination (B = 0.30) and PSS (B = 0.34) had significant direct effects on PTG; intrusive rumination was related to deliberate rumination. Intrusive rumination had an indirect effect on PTG via PSS: Intrusive rumination → PSS → PTG (B = −0.03). Deliberate rumination had an indirect effect on PTG via PSS: Deliberate rumination → PSS → PTG (B = 0.12). Model 1 showed an acceptable fit for the data (χ2/df = 2.62, RMSEA = 0.058, CFI = 0.99, NFI = 0.98).


[image: Figure 1]
FIGURE 1. Mediation model of deliberate and intrusive ruminations to PSS and to PTG. *p < 0.05, **p < 0.01, and ***p < 0.001.



Table 3. Fit statistics for mediation models.

[image: Table 3]

Age was added to mediation model 1 to explore its main effect. Results indicated no significant effect on PTG in the full sample, while age had a positive but non-significant effect on PTG: ages 6–15 → PTG (B = 0.04, p = 0.47; mediation model 2a, see Figure 2); but a marginally negative effect on PTG: ages 15–19 → PTG (B = −0.11, p = 0.08; mediation model 2b, see Figure 3). Both models 2a and 2b showed an acceptable fit for the data, presented in Table 3.


[image: Figure 2]
FIGURE 2. Mediation model of deliberate and intrusive ruminations to PSS and to PTG in age 6–15 sample. *p < 0.05, **p < 0.01, and ***p < 0.001.



[image: Figure 3]
FIGURE 3. Mediation model of deliberate and intrusive ruminations to PSS and to PTG in age 15–19 sample. *p < 0.05, **p < 0.01, and ***p < 0.001.




Moderation Analysis of PTSD Symptoms

Additionally, we examined the moderation models as proposed in hypotheses 4 and 5 using PROCESS to see if the effect of intrusive rumination or deliberate rumination and PSS on PTSD symptoms had interactions, as shown in Table 4. In moderation model 1 (full sample), the main effect of intrusive rumination on PTSD symptoms was significant (t = 8.53, p < 0.001).


Table 4. Linear regression analysis: main and moderate factors associated with PTSD symptoms.

[image: Table 4]

PSSSO and its interactions with intrusive rumination were added to moderation model 1, as shown in Figure 4. The main effect of PSSSO was significant (t = −2.28, p < 0.05), while both interactions of intrusive × deliberate rumination (t = −2.37, p < 0.05) and intrusive rumination × PSSSO (t = 2.00, p = 0.05) were significant on PTSD symptoms.


[image: Figure 4]
FIGURE 4. Moderation model of deliberate rumination (DR) and intrusive rumination (IR) and perceived social support from significant others (PSSSO) to PTSD symptoms.


A moderation model was also performed to explore subgroups of age. Similar to the full sample of moderation model 1, the main effect of intrusive rumination and PSSSO, and the interaction of intrusive × deliberate rumination and intrusive rumination × PSSSO, was significant for both age 6–15 (moderation model 2) and age 15–19 (moderation model 3) samples.




DISCUSSION

This study was to clarify the relationship of rumination and PTG, studying the long-term (12 years after) effect on PTG and PTSD symptoms regarding an earthquake trauma during childhood and adolescence in young survivors, and explore the mediating and moderating role of PSS in the relationship between rumination and PTG and PTSD symptoms. To our knowledge, this was the first study to examine the role of rumination and PSS in PTG and PTSD symptoms among adult Wenchuan earthquake survivors, focusing on samples of people who were children and adolescents at the time of the event.

This study showed substantial long-term consequences of traumas that occurred during childhood and adolescence, affecting PTG and PTSD in young adulthood. Remarkably, the present study found that PTG level differed significantly among participants at different age stages when the earthquake occurred. As age increased, PTG scores nearly increased from ages 6–15, and then decreased from ages 15 to 19. In addition, the results showed that PTSD symptom level also significant differed among different age stages, specifically, survivors aged 12–15 reported the highest level of PTSD symptoms. Results indicated that long-term effects of PTG and PTSD symptoms would significantly differ among different non-adult age groups who suffered the same earthquake. As age increased, PTG scores increased from ages 6–15, while they decreased from ages 15–19. A possible explanation for the difference is that survivors in early adolescence who experienced the earthquake were in a stage of rapid physical, psychological, and brain development when cognition and emotion are susceptible to trauma impact, compared with survivors in childhood and late adolescence (7, 40). This finding complements current views of child development and highlights that the drastic transition period from childhood to adolescence is marked by age-related changes in cognitive, emotional, and social processes that may influence the likelihood of psychological outcomes following trauma exposure beyond the role of sociodemographic factors (7). Trauma exposure in adolescence should be of particular concern and targeted in psychological prevention and protection.

Deliberate rumination was found to be most positively associated with PTG, followed by intrusive rumination. For adolescent survivors during the Wenchuan earthquake, PTG was affected by many factors, especially related to rumination and PSS for youth survivors. As a form of vulnerable cognition, rumination began in the aftermath of the earthquake, and it challenged the framework by which the children understood the world. Rumination, both negative, distressing thoughts, and deliberate, repetitive thinking, may play a key role in PTG (20). Additionally, intrusive rumination was most significantly associated with PTSD symptoms—this finding was consistent with previous studies (20, 30), followed by deliberate rumination. Our study also supported the idea that cognitive models of PTSD, such as ruminative cognitive styles, compelled individuals to recall negative traumatic memories and perceptions, but ultimately interfered with the process of psychological distress recovery (29, 32).

In line with prior cross-sectional and longitudinal work (1, 15, 21), despite the common co-occurrence between PTG and PTSD after traumatic exposure, this finding supported the notion that PTG and PTSD symptoms are two independent variables (4, 16), but it did not parallel other studies (2, 5, 8). A potential explanation might be attributed to variance in PTG and PTSD symptom measurement instruments and that participants and traumatic experiences varied [for example, war and earthquake experience; (8, 15)]. Given the inconclusive associations between PTG and PTSD symptoms, more research is needed to examine different traumatic experiences.


Rumination and PTG: PSS as a Mediator

Using the full sample, as well as both the age 6–15 and 15–19 subgroups separately, our study supported the view that PSS is a protective factor for PTG (11, 55). PSS provides trauma-exposure survivors a safe environment where they can talk freely with others about traumatic experiences and associated perceptions and emotions, and reframe traumatic events and reconstruct their worldviews, thus promoting their PTG (24). These findings were in accordance with the main-effect hypothesis of social support (4) and Tedeschi and Calhoun's model of PTG (24).

Most importantly, these findings indicated that PSS mediated the relationship between intrusive rumination, deliberate rumination, and PTG for earthquake youth survivors, providing empirical evidence for the long-term effects of traumatic rumination on adulthood PTG related to PSS. Mediation model 1 revealed that intrusive rumination has an indirect effect on PTG via PSS. Deliberate rumination also has an indirect effect on PTG via PSS. This finding confirmed the notion that deliberate rumination could help individuals seek and receive more PSS to understand traumatic events, while PSS can lessen the negative impact of rumination on individuals and increase positive experiences, leading to PTG (19). Young adult survivors' age during the earthquake was added to mediation model 1 and indicated no significant effect on PTG among the full sample, while age had a positive effect on PTG but did not reach significance: age 6–15 → PTG (mediation model 2a); but had a marginally negative effect on PTG: age 15–19 → PTG (mediation model 2b). Findings of the mediation results confirmed hypothesis 3 that PSS would mediate the link between rumination and PTG, and the mediation model varied by age group. This finding is important because it demonstrated children and adolescents' age need to be taken into account especially for trauma-exposed PTG in the field of child development.



Rumination and PTSD Symptoms: PSS as Moderator

In the moderation model (full sample, as well as both age 6–15 and 15–19 subgroups), the main effect of intrusive rumination on PTSD symptoms was significant and the interaction of intrusive × deliberate rumination was significant on PTSD symptoms. This finding was consistent with a previous study that suggested that intrusive rumination (but not deliberate rumination) prospectively predicts PTSD symptoms (30). The negative focus on trauma may initially invade one's cognitive world, leading one to ruminate to avoid traumatic memories and emotions, which temporarily alleviates psychological distress, but ultimately interferes with the process of adaptive recovery (29, 31). Interestingly, the findings suggest a distinct variation in intrusive rumination functioning between different levels of deliberate rumination, highlighting the critical role of the interactions in two distinct rumination dimensions for the effect on survivors' PTSD symptoms. Building upon prior rumination to PTSD research, we believe this study expands the literature by providing evidence for the significant rumination interaction mechanisms on trauma-exposed PTSD symptoms.

Additionally, in the moderation model (full sample, as well as both age 6–15 and 15–19 subgroups), the main effect of PSSSO and interaction of intrusive rumination × PSSSO were significant on PTSD symptoms. It demonstrated a variation in intrusive rumination functioning on PTSD symptoms regarding different PSSSO levels. This interaction was consistent in all three age group samples. First, we did not find family or friends' PSS as main effects or moderators on PTSD symptoms besides PSSSO. Cultural/regional diversity may account for associations between different resources of PSS and PTSD symptoms (56, 57). For example, in the long-term effects following a Turkish earthquake, neither PSS from friends nor from teachers was significantly associated with PTSD symptoms among adolescent survivors (58). After the Wenchuan earthquake, support from significant others—the Chinese government, soldiers, volunteers, psychologists, and social enterprises—provided necessary resources for children and adolescents surviving the earthquake to cope with loss and distress, especially in their house reconstruction, medical services, and psychological recovery (56, 59). Therefore, PSSSO can buffer the effects of traumatic experiences on PTSD symptoms. In addition, survivors with frequent intrusive rumination may more frequently express their dissatisfaction with their PSSSO networks and may engage in co-rumination during social interactions, which will in turn precipitate or exacerbate PTSD symptoms (47). Although rumination increases attention on negative aspects of the trauma experience, the derived negative emotions from these thoughts should be ameliorated by others' understanding and help provided in a supportive environment, and thus PTSD symptoms will be also ease (35). Therefore, PSSSO can buffer the effects of traumatic experiences and cognitions on PTSD symptoms (10). This finding confirmed the social-cognitive theory (60) that PSS was crucial in perpetuating or breaking the pathway from trauma experiences to PTSD via rumination. Our findings provide evidence that PSSSO is a preventive factor for the development of PTSD (10) and has implications for practical PTSD symptom interventions for earthquake survivors, by taking into account PSS especially PSSSO.



Clinical Implications

It is crucial to enhance clinical outcomes for those who are considered at high risk for trauma-related psychopathology such as PTSD symptoms. Our data suggest that one potential way to prevent the onset or mitigate the extent of PTSD symptom is to provide clients with substantial social support. The availability of social support can facilitate a process of change by eliciting communication about traumatic experiences (23, 24) and lead individuals to reframe these and reconstruct their worldviews after trauma, thus potentiating PTG and mitigating PTSD symptoms.

Some individuals may ruminate to avoid traumatic memories and associated negative emotions, which temporarily alleviates distress, but ultimately interferes with the process of adaptive recovery. Therefore, counseling psychologists need to take notice of this cognitive process in clients. While helping their clients to cope with PTSD symptoms, counseling psychologists should be aware of the possibility of positive change after the trauma. In doing so, counseling interventions might focus on techniques that help clients to view PTSD symptoms and their cumulative impact with greater self-directed compassion. On that basis, counseling services may provide an opportunity to offset trauma-disclosure inhibitions that may hinder the experience of situational adaptation in the aftermath of traumatic events.

Remarkably, our findings suggest that PTG levels significantly differed in different age stages. Specifically, older adolescents reported higher levels of PTG. This may be of particular importance for emergency service professionals, especially for those who deal with the problems of children and adolescents.



Limitations

This study employed a mono-method of gathering data by using questionnaires that could be impacted by self-report issues such as social desirability biases. As this study was cross-sectional, the causality and time-dependent fluctuations between rumination, PSS, PTG, and PTSD symptoms could not be proven. It was also noted that PTSD symptoms may have been caused by shared factors not examined in this study. Third, it is unknown whether the effects of trauma exposure persisted continuously since the event, increased over time, reappeared after periods of remission, or followed other non-linear trajectories. Prospective, longitudinal studies of trauma are needed to examine longitudinal changes in the course of posttraumatic outcomes. Except for gender and age, this study did not consider socio-demographic characteristics.




CONCLUSION

Children and adolescents who experienced the Wenchuan earthquake reported a high level of PTSD symptoms as well as PTG. This study contributes new knowledge through a developmental perspective to previous theoretical and empirical studies of the relationship between rumination, PSS, and PTG/PTSD symptoms, and further suggests that PSS plays a mediating role between rumination and PTG and a moderating role between rumination and PTSD symptoms. From intervention and health-enhancement perspectives, this study highlights important implications for child and adolescent survivors of the Wenchuan earthquake.
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