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Background: Delayed-onset post-traumatic stress disorder after catastrophes is a major public health issue. However, good designs for identifying post-traumatic stress disorder (PTSD) among earthquake survivors are rare. This is the first nested case-control study to explore the possible factors associated with delayed-onset PTSD symptoms.

Methods: A nested case-control study was conducted. The baseline (2011) and follow-up (2018) surveys were utilized to collect data. A total of 361 survivors of the Wenchuan earthquake were investigated and 340 survivors underwent follow-up. The survivors, from the hardest-hit areas, who met the criteria for PTSD were included in the case group, and PTSD-free survivors from the same area, matched for age, were included in the control group, with a ratio of one to four. Conditional logistic regression was used to evaluate the variables' odds ratio (OR).

Results: The overall prevalence of delayed-onset PTSD symptoms in survivors of the Wenchuan earthquake was 9.7% (33/340). The unemployed earthquake survivors had a higher risk of developing delayed-onset PTSD symptoms (OR = 4.731, 95% CI = 1.408–15.901), while higher perceived social support was a protective factor against delayed-onset PTSD symptoms (OR = 0.172, 95% CI = 0.052–0.568).

Conclusion: Delayed-onset PTSD symptoms, after a disaster, should not be ignored. Active social support and the provision of stable jobs can contribute to the earthquake survivors' mental health.
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INTRODUCTION

Since earthquakes are not always predictable and are highly destructive, they can cause significant damage to physical and mental health (1). Moreover, since 1950, earthquakes have become the most devastating natural disaster (2). The Wenchuan earthquake, which occurred in Sichuan province on May 12, 2008, and resulted in 69,227 deaths, 374,643 injuries, and 17,923 people missing, was the most ruinous earthquake since its founding of the People's Republic of China (3, 4). Furthermore, the economic losses reached 84.51 billion Renminbi. In addition, it placed a great psychological burden on the survivors (5). A study of 2080 Wenchuan earthquake survivors found that 40.1% of the participants suffered from post-traumatic stress disorder (PTSD) 1 year after the earthquake (6). Similarly, a related meta-analysis report showed a 29% incidence of PTSD in a sample of 76,101 survivors in the 9 months following the earthquake (7).

Post-traumatic stress disorder, a severe and complex mental disorder caused by exposure to a catastrophic event, is composed of three clusters of symptoms: re-experiencing, avoidance, and hyperarousal (8). PTSD onset can be close to the traumatic event or delayed (9), and some populations will never present with PTSD despite similar traumatic exposure (10, 11), so the symptoms of PTSD after the disasters could take multiple trajectories (12). One study revealed four trajectories of PTSD: resilience, recovery, chronic, and delayed (13, 14). Compared to it, a population-based longitudinal study identified six clusters of PTSD symptom trajectories after the disaster: low-stable, moderate-stable, moderate-increasing, high-stable, high-decreasing, and very high-stable (15).

About 70% of the world's ordinary people will experience potential traumatic events (PTE) in their lifetime (16), and many people will have post-traumatic stress symptoms (PTSS) (17). People with PTSS are at a higher risk of developing delayed-onset PTSD, especially after experiencing subsequent PETs or other stressors (18). Unfortunately, both PTSS survivors and PTSD survivors may have their brain function and structure changed after trauma, and trauma survivors are at high risk of developing mental disorders. For example, research has shown that the appearance of post-traumatic nightmare indicated delayed-onset PTSD, even if the delayed-onset PTSD has been solved, the nightmare associated with the PTSD would persist throughout life (19). Another study also confirmed that lifetime PTSD affected about 10% of women and 5% of men in the general population (20, 21). Moreover, a study focused on the nervous system and revealed the survivors' cognitive might decline, which might lead to loss of well-being in later life (22, 23). In addition, according to the stress sensitization hypothesis, that individuals who have experienced previous PTSD are more susceptible to developing PTSD following subsequent traumas (24, 25). In a word, our research on delayed-onset PTSD has a lot of scientific implications.

In delayed-onset PTSD, the PTSD symptoms are initially at a low level but increase gradually over time (13). Additionally, a study found that a significant number of survivors developed PTSD after six or more months after the initial traumatic event (26). Studies have demonstrated that people continued to suffer from PTSD 8 years after the earthquake (27–32). These studies focused on factors related to PTSD, such as alexithymia (27), post-traumatic growth (28), self-esteem (29), depression (30), suicidal behaviors (31), and community support (32). However, all of them were cross-sectional studies and none of them focused on delayed-onset PTSD. After reviewing a large number of studies, perceived social support was considered an important variable among the various factors affecting PTSD (33–36). Moreover, according to the stress vulnerability model (37), emotional problems under stress are related to the individual's vulnerability to stress, the magnitude of stress, the impact of the environment, and the ability to cope with stress (38). PTSD is trauma and stress-related disorder (39), therefore, predictor variables in this study were selected based upon 3 levels: (1) individual factors, (2) social factors, and (3) disaster-related factors. We aimed to explore the relationship between these factors and delayed-onset PTSD symptoms by conducting a nested case-control study.



METHODS


Ethics Statement

This study was approved by the institutional review board of the West China Hospital of Sichuan University. The purpose and significance of the study were described in detail, and oral informed consent was obtained from each participant prior to the survey.



Study Design and Setting

This was an observational study using the nested case-control methods. The first survey was conducted in Wenchuan, Shifang, and Mianzhu—areas that were affected by the earthquake—from May to June 2011, and the follow-up survey was conducted from April to October 2018.



Cases and Controls

We used the PTSD Checklist-Civilian Version (PCL-C) scale, which was based on the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders, to screen for PTSD symptoms related to earthquakes (40). Both English and Chinese versions of PCL-C were often used when a clinical interview was not feasible and had been demonstrated to have good validity, reliability, and accuracy in screening PTSD (41). In a previous study, the Chinese version of the PCL-C was validated and showed good internal reliability (Cronbach's alpha = 0.89) (40). This self-report scale contained 17 items and its total score ranged from 17 to 85 (42).

It was worth noting that we did not diagnose PTSD but screened for PTSD among this sample thus measuring PTSD symptomatology rather than PTSD. Survivors who were not screened for PTSD symptoms during the first survey and those with a score of 38 and above during the follow-up survey were classified as likely to have delayed-onset PTSD symptoms and were included in the case group. The control group comprised survivors, from the same area, with a PCL-C score <38, with a ratio of 1:4, and were matched for age (±2years).



Variables and Measurements

Demographic information (age, gender, nationality, education, and profession) and other factors (smoking behavior, drinking behavior, the prevalence of chronic diseases, whether injured during the earthquake, having relatives who were injured, disabled or killed, due to or during the earthquake) were collected using a predefined questionnaire. Participants with a formal diagnosis of at least one of the following were considered to have chronic diseases: malignant tumor, heart disease, chronic non-specific lung disease (asthma, bronchitis, and emphysema), atherosclerotic disease, cerebrovascular disease (stroke, excluding transient ischemic attack), diabetes, osteoarthritis, and rheumatoid arthritis. Family members who were injured, disabled, or killed in the earthquake were classified into two groups based on their relationship to the participants: the first group included parents, spouses, and children, and the second included grandparents, grandchildren, siblings, and other relatives.

Perceived social support was tested using the Perceived Social Support Scale (PSSS), which was considered to be reliable to measure social support (43), and the Chinese version of the PSSS was validated and showed good internal reliability (Cronbach's alpha = 0.89) in previous studies (44, 45). This self-report scale, which measured the support from three aspects—family, friends, and others—contained 12 items and its total score ranged from 12 to 84, with a higher score indicating a higher degree of perceived social support (46). A total score below 50 was defined as a low degree of perceived social support, and a score of 50 and above was defined as a high degree of perceived social support (47, 48).



Bias

A multistage random sampling procedure was performed to select the study sample to reduce selection bias. The field interviewers included both clinical psychologists and graduate students from preventive and clinical medicine, and all of them received uniform training prior to the commencement of the survey. Survivors with any pre-existing mental disorder were excluded at the baseline. Double entry of the questionnaire data was independently carried out by two trained staff for validation and quality assurance. Multivariate logistic regression analysis was used to adjust for potential confounding factors.



Statistical Analysis

Statistical analyses were performed using SPSS version 25 (IBM Corp. in Armonk, New York, U.S.). Categorical data were using frequencies and percentages. Means and standard deviations were analyzed for continuous variables and conditional logic regression was used to identify the risk factors for delayed-onset PTSD symptoms. The odds ratios (ORs) and 95 % CIs both were also calculated.




RESULTS

A total of 361 survivors without PTSD symptoms from the first survey were included in the cohort. During follow-up, it was found that the prevalence of delayed-onset PTSD symptoms was 9.7% (33/340). A considerable proportion of traumatized individuals subsequently developed PTSD. A meta-analysis showed that 27.0% of individuals developed initial PTSD symptoms but then recovered, 10.3% developed chronic and 6.4% had delayed-onset PTSD (14, 49). This supported the prevalence of delayed-onset PTSD symptoms in our study to some extent. Meanwhile, 33 cases were identified, and 132 controls were matched with these cases (Figure 1). The mean age was 58.03 and 58.85 in the case and control groups, respectively. The majority of those in the case group were female, were a minority, were illiterate, had primary school education, were unemployed, were other professionals except farmers, workers, and unemployed people, did not smoke, did not drink, had chronic diseases, were either injured themselves or had a family member who was injured, disabled, or killed by the earthquake, and had lower perceived social support than those in the control group (Table 1).
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FIGURE 1. Flowchart of sampling.



Table 1. Demographic characteristics of cases and matched controls.
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In the univariate analysis, unemployment increased the risk of developing delayed-onset PTSD symptoms (crude OR = 2.987, P < 0.05); those with family members who were disabled during the earthquake were also at risk of developing delayed-onset PTSD symptoms (crude OR = 4.8, 95% CI = 1.465–15.728). However, a higher degree of perceived social support was a protective factor against developing PTSD symptoms (crude OR = 0.201, 95% CI = 0.082–0.493) (Table 2).


Table 2. Results of conditional logistic regression analyses.
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A multivariable conditional logistic regression analysis was then performed. However, after adjusting for the other variables, the family members who were disabled during the earthquake variable demonstrated no statistical significance. In the multivariate analysis, unemployment and a higher degree of perceived social support were also important factors in developing delayed-onset PTSD symptoms. Unemployment was a risk factor for delayed-onset PTSD symptoms (adjusted OR = 4.731, 95% CI = 1.408–15.901), while a higher degree of perceived social support was a protective factor (adjusted OR = 0.172, 95% CI = 0.052–0.568).



DISCUSSION

The aim of this nested case-control design was to identify the influence of latent factors—personal, social, and disaster-related variables—on delayed-onset PTSD symptoms. The findings revealed that unemployment increased the risk of delayed-onset PTSD symptoms, while a higher degree of perceived social support reduced the risk of PTSD symptoms.

It was necessary to point that we assessed PTSD among survivors at the follow-up survey 10 years after the Wenchuan earthquake so that this elapsed time might have also influenced the delayed-onset PTSD system. According to the stress vulnerability model, that the course of severe mental illness was determined by an interaction of biological vulnerability, stress, and coping (50). Therefore, other subsequent traumas (even of minor severity as grief) could act by adding their burden to promote the development of PTSD (51). To control for bias, we emphasized to the subjects that this was an investigation into the impact of the Wenchuan earthquake in 2008 during our follow-up, and when the investigators asked the subjects questions, they would repeatedly emphasize the words Wenchuan earthquake, in an attempt to guarantee that delayed-onset PTSD was promoted by the Wenchuan earthquake.

Though those who were unemployed and retired were both not actively employed, only those who were unemployed were vulnerable to PTSD (52); since those who were unemployed did not have a stable income, however, most of the retirees had pensions to cover their living expenses. For unemployed post-earthquake, evidence showed that loss of own resources such as income (53, 54), was the most influential exposure variable for mental illness. This indicates that income is inherently a crucial factor in developing delayed-onset PTSD (40), therefore, the local government should create and provide more jobs to help the survivors guarantee adequate income.

Both social and interpersonal factors played a vital role in the trauma recovery process (55); we also found that a high degree of perceived social support could reduce the occurrence of delayed-onset PTSD symptoms. Furthermore, it should be emphasized that actual social support was not equal to perceived social support, and existing literature has demonstrated that perceived social support was more beneficial for survivors, to adapt and cope with stress after catastrophes (35). Therefore, we should provide practical and acceptable help for survivors through more effective communication with them, not just by providing routine social support.

A previous study found that there was a negative correlation between disability due to natural disasters and PTSD (56). As shown in the univariate analysis, disability also increased the risk of delayed-onset PTSD symptoms due to the presence of family members with disabilities. This could be because caring for relatives with disabilities amplifies the personal suffering experienced during the earthquake, and some studies also showed that severe illnesses in family members might represent a complex burden for their caregivers, including a wide range of mental disorders, particularly PTSD (57, 58). For caregivers of disabled family members after the Wenchuan earthquake, they often had to struggle to adjust to new responsibilities and roles and were faced with double stressors-the stress of evoked memories about the Wenchuan earthquake and the burden of family care, so they had the risk for development of delayed-onset PTSD symptoms. Nevertheless, the multivariate analysis revealed an insignificant relationship between family members' disability and delayed-onset PTSD symptoms, which might be because family members' disability was not the most significant factor for developing delayed-onset PTSD symptoms, compared with unemployment and social support.

Three previous studies showed that subthreshold PTSD was associated with an increased risk of suicidality (59, 60, 64). Hence, taking into account survivors with both partial and sub-threshold PTSD symptoms was also important. Some studies focused on the survivors with subthreshold manifestations in a dimensional perspective. For example, if the survivors were defined as a report of at least one symptom in Criteria B (re-experiencing), C (avoidance), and D (hyperarousal), they would be considered as having “Partial PTSD” (61). Another study used The Harvard Trauma Questionnaire part IV (HTQ) to measure the presence of PTSD, patients were given a possible PTSD diagnosis if they reported at least one re-experiencing symptom, three avoidance symptoms, and two hyper-arousal symptoms (62).

Moreover, the definition of the related post-traumatic stress symptoms is a hot topic of discussion in the recent past. For example, the DSM-V shifted from the previous three symptomatological criteria in DSM-IV to a four-criteria structure: Intrusion symptoms; Persistent avoidance; Negative alterations in cognitions and mood; Alterations in arousal and activity (51). Trauma and Loss Spectrum-Self Report (TALS-SR), which represented a valuable tool to assess the spectrum of clinical manifestations related to DSM mental disorders, also explored post-traumatic stress spectrum symptoms related to the three symptomatic criteria for PTSD diagnosis that were provided by the DSM-IV in its' Domains V, VI and VIII. The TALS-SR has been used to investigate both full and partial PTSD among survivors after L'Aquila 2009 Earthquake (63). These findings are important for the planning of future research since we can make a comprehensive evaluation of the PTSD symptoms.

This study has several strengths. First, to the best of our knowledge, this is the first nested case-control study, which is known for revealing the relationship between possible factors and delayed-onset PTSD symptoms after an earthquake. Second, this is a decade-long follow-up study, and the demonstrated relationships between unemployment/social support and delayed-onset PTSD symptoms are critical for local governments to promote survivors' health, which may be needed even 10 years after a catastrophe.

There are some limitations to this study. First, since the PTSD symptoms were not formally diagnosed by psychiatrists, self-report biases might exist. Second, the sample size was small, but the main reason for this was that most of the investigated survivors inhabited the mountainous regions, and the investigation was therefore difficult. Third, psychopathological comorbidities like mood disorders, anxiety disorders, or alcohol and substance abuse might have influenced the presence of PTSD symptoms at the second evaluation 10 years after the event (59). In addition, although we found some significant factors related to PTSD symptoms, our data were unable to shed light on causal associations.

Finally, further studies which are based upon clinician diagnosis would be needed in the future and using the Clinician-Administered PTSD Scale (CAPS) which is considered the “gold standard” for measuring PTSD is necessary (60). Moreover, the exact causative relation needs further exploration.



CONCLUSION

In summary, the current evidence demonstrates that delayed-onset PTSD symptoms continue to affect earthquake survivors; fortunately, a higher degree of perceived social support would reduce the risk of delayed-onset PTSD symptoms. However, it should be noted that unemployment increases the likelihood of delayed-onset PTSD symptoms. Therefore, social support should be provided not only through psychological counseling but also through targeted unemployment assistance to help survivors improve their quality of life.
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