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Objective: This study examined the prevalence of posttraumatic stress disorder (PTSD) symptoms in college students 1 month after the lockdown of Wuhan to identify possible risk factors for PTSD symptoms in a cross-sectional study.

Methods: Out of 10,502 who responded, 9,274 students impacted by the COVID-19 pandemic were included in our study. PTSD symptoms was evaluated by the Impact of Event Scale-revised (IES-R). Anxiety/depression symptoms were evaluated by the Kessler Psychological Distress Scale (K10). Personality traits, coping style, and social support were assessed by the Eysenck Personality Questionnaire-Revised Short Scale for Chinese (EPQ-RSC), the Simplified Coping Style Questionnaire (SCSQ), and the Social Support Rating Scale (SSRS). Logistic regression analysis was utilized to further explore risk factors for PTSD symptoms.

Results: More than 1 month after the COVID-19 outbreak, 13.1% of college students developed PTSD symptoms, indicating that COVID-19 associated stressful experiences were connected with PTSD symptoms. After the COVID-19 outbreak, subjects with symptomatologic PTSD symptoms were more likely to experience strained relationships with their family, to have close contact with COVID-19 patients and to drop out of college. The logistic regression model demonstrated the association factors of PTSD symptoms. Neuroticism, psychoticism and an avoidant coping style were associated with increased risk for PTSD symptoms, while an active coping style was protective against PTSD symptoms during this pandemic.

Conclusion: The results showed that PTSD symptoms was prevalent in Chinese college students 1 month after the COVID-19 outbreak. Effective psychological support work should be carried out accordingly.
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Introduction

The coronavirus disease 2019 (COVID-19) is a new infectious disease that has swept the world more than 2 years. According to reports from the World Health Organization (WHO), there have been 620,878,405 confirmed cases globally by 14 October, 2022 including 6,543,138 death (WHO, 2022). To prevent virus transmission, the Chinese government adopted unprecedented, extreme measures to mitigate the outbreak, such as nationwide or regional lockdowns were linked with increased stressful events and limited social interactions. This situation has also triggered a wide variety of psychological problems, such as anxiety, depression and posttraumatic stress disorder (PTSD) (Xiong et al., 2020).

Posttraumatic stress disorder is a disorder that develops in some people who have experienced a shocking, scary, or dangerous event. Based on Life Events Checklist for DSM-5 (Sun et al., 2021), being involved in a life-threatening illness might be a traumatic experience. Findings from recent studies have shown that COVID-19 can be identified as a traumatic stressor and can cause PTSD symptoms in the general public (Forte et al., 2020). A meta-analysis of 14 studies conducted during the first wave of the pandemic, between February and April, revealed a high rate of COVID-19 related PTSD (23.88%) in the general population (Cooke et al., 2020). A nationwide survey in China with more than 50 thousand participants found that the prevalence was 35% (Qiu et al., 2020).

China has around 33 million students studying on college campuses. The psychological impact of the new COVID-19 is a public health concern (Tang et al., 2020). College students are particularly susceptible to mental health deterioration during the ongoing pandemic. Chinese college students have been exposed to a significant number of COVID-19-related stressful events during the outbreak, including disruptions in their academic studies, entertainment, and family and social lives. But the prevalence rate of PTSD in college students from different regions presents a wide range of variety. In the group of home-quarantined Chinese university students in Chengdu (n = 2,485) 1 month after the breakout, the prevalence was 2.7% (Tang et al., 2020). However, Chi et al. (2020) revealed that in a sample of Chinese students distributed across 29 provinces and cities of China (n = 2,038), the prevalence of clinically relevant PTSD reached 30.8% during the pandemic. In other parts of the world, the rate of probable PTSD 1 month after the COVID-19 lockdown was 19.5% among a large sample of French university students (n = 22,883) (Wathelet et al., 2021), one quarter (25.4%) of American medical students, 29.0% in Asian medical students and 51.0% in Europe medical students (Peng et al., 2022). It has been demonstrated that population in different regions may have different prevalence rates of PTSD.

Posttraumatic stress disorder symptom is a core criterion for the diagnosis of PTSD, which could last for at least 1 month. Most people can recover from initial symptoms naturally, while others’ symptoms may worsen, lasting for months or even years and interfering with daily life functioning. Previous studies, the samples from Chengdu and 29 provinces and cities of China, were conducted 1 month after the breakout (Tang et al., 2020). However, they were not focused on the population mainly in Hubei province most affected by the COVID-19 outbreak in the initial wave of the pandemic.

This study aimed to evaluate the prevalence and risk factors of PTSD symptoms in the college students’ data. To meet PTSD duration criteria, data were mainly collected in Hubei province more than 1 month after the peak outbreak. The main findings of this study would offer useful early detection and intervention methods to PTSD, and provide helpful insight into planning for future outbreaks of emerging infectious diseases.



Materials and methods


Study design and participants

The study used a cross-sectional survey on 15–24 March 2020, 1 month after the lockdown of Wuhan. We’ve designed the questionnaire via the WeChat-based survey program Questionnaire Star. Our online questionnaire was sent out to different student WeChat groups in many universities. By convenient sampling, participants were selected to receive a link to the online survey platform (WeChat) where they could fill in the questionnaire at their own time. They were required to fill in the name of their universities. The exact number of universities was counted at the end of data collection. Our collected samples were from different grades and majors in 72 universities, covering a wide range of disciplines, including science, medicine, engineering, literature and so on. Among these 72 universities, about 99.6% samples came from universities of Hubei province.

A scripted set of instructions was used to introduce the questionnaires, including a statement that there were no right or wrong answers to the questions being asked. The purpose of instructions was to identify how the participants felt about or experienced the topic under investigation. The consent form and all study procedures were approved by the Human Subjects Committee at Zhongshan School of Medicine, Sun Yat-sen University. Written informed consent was obtained from all subjects before the study.



Survey instruments

The questionnaire covers sociodemographic characteristics, PTSD symptomology, COVID-19-related stressful events, and other issues. Variables included personality traits, coping strategies and social support. These variables, as moderators between stressors and psychological responses, were also evaluated. The demographic information of the participants included sex, age, living area, marital status, grade, annual family income and geographic region (Wuhan or out of Wuhan).

Symptoms of PTSD were measured by the 22-item self-administered Impact of Event Scale-revised (IES-R) (Creamer et al., 2003), scored from 0 to 88. It has demonstrated reliability and validity to measure PTSD symptoms across different cultures and settings. We assessed respondents who met “probable diagnosis” of PTSD using an inputted 1.5 mean item cut-off score, equivalent to a 33/88 total score on the IES-R (Creamer et al., 2003). The sum of the scores of Intrusion subscale and avoidance subscale could demonstrate the order of severity of PTSD symptoms: 0–8 points means subclinical PTSD symptoms; 9–25 points means mild PTSD symptoms; 26–43 points means moderate PTSD symptoms: above 44 points means severity PTSD symptoms.

Next, the Kessler Psychological Distress Scale (K10) was used to measure non-specific psychological distress. It has been shown to be a sensitive screening tool for the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) criteria for anxiety and mood disorders. Responses are given on a 5-point Likert-type scale ranging from 1 (none of the time) to 5 (all of the time) (Easton et al., 2017). Response scores are summed to create a total score (range = 10–50), with higher scores signifying more psychological distress. We assessed participants’ experience of COVID-19-related stressful events (stressors), and developed a checklist. These events were grouped into four categories: (a) family-/friend-related events (4 items); (b) self-related events (8 items); (c) information-related events (1 item); (d) COVID-19-related stressful events (6 items). Stressful events prior to COVID-19 were also investigated (5 items). Participants answered whether they experienced these stressful events during the past month. Personality traits were measured by the Eysenck Personality Questionnaire-Revised Short Scale for Chinese (EPQ-RSC) (Eysenck et al., 1985; Qian et al., 2000). This questionnaire includes four aspects: extraversion (E), neuroticism (N), psychoticism (P) and a lie detector inventory. The Simplified Coping Style Questionnaire (SCSQ) (Xie, 1985) was used also to test two types of coping style. Positive stress-coping strategies include problem solving, help seeking, and reconstruction, while negative stress-coping strategies include avoidance and distraction (Yang et al., 2014; Sun et al., 2019). The Social Support Rating Scale (SSRS) is specifically designed to evaluate (Cheng et al., 2008; Edward et al., 2020) subjective support, objective support and utilization of support. The total score on the SSRS ranges from 12 to 66, with higher scores indicating better perceived social support.



Statistical analysis

The data were analyzed using SPSS V.19. Statistical significance was defined as a two-tailed p-value less than 0.05. The original scores of the measurement tools were not normally distributed and are presented as medians with interquartile ranges (IQRs). Frequencies, proportions, 95% CIs of proportions, and Chi-squared tests were generated to examine the relationships between demographic variables (gender, age, grade, marital status, residence, annual family income, and locations during the epidemic) and the development of PTSD symptoms. The non-parametric Mann–Whitney U test and Kruskal–Wallis test were applied to compare the scores of mediating factors of PTSD between the two groups. To determine potential risk factors for developing PTSD, binary logistic regression analysis was performed. The associations between risk factors and outcomes are presented as odds ratios (ORs) and 95% CIs, including sex, age, grade, marital status, residence, annual family income and locations during the pandemic.




Results


Development of PTSD symptoms among Chinese college students

In our survey, all the answers must be fully filled before submission. We received a total of 10,502 responses. Of these, we excluded 1,228 with extremely short answer times or the same answers given throughout the questionnaire or scales. Thus, 9,274 students from eight universities comprised the valid sample in our study.

According to the cut-off for “probable diagnosis” of PTSD in the IES-R, all respondents were divided into two groups: the PTSD symptoms positive group and the PTSD symptoms negative group. There were 1,211 (13.1%) students who met the levels of probable PTSD diagnosis. The scores of three items of IES-R were listed in Table 1. According to the IES-R, sum of the scores of Intrusion subscale and avoidance subscale could demonstrate the order of severity of PTSD symptoms. There were 4,380 (47.23%) individuals with subclinical PTSD symptoms and 121 (1.3%) with the severe PTSD symptoms.


TABLE 1    Percentage of the different order of severity of PTSD symptoms.
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Among the students met the levels of probable PTSD diagnosis, 819 (67.6%) students met the cut-off of K10 for psychological disorder (Figure 1). Compared with the PTSD symptoms negative group, the PTSD symptoms positive group reported significantly higher scores on symptoms of depression and anxiety [median (IQR) 17.00 (13.00–19.00) vs. 8.00 (6.00–12.00), P < 0.001; median (IQR) 11.00 (9.00–13.00) vs. 5.00 (4.00–8.00), P < 0.001] (Table 2).
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FIGURE 1
Percentage of COVID-19-associated PTSD symptoms, anxiety, and depressive symptoms co-existing within the PTSD sample.



TABLE 2    Comparison of anxiety and depression scores between the PTSD symptoms positive group and PTSD symptoms negative group.
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Correlation between the development of COVID-19-related PTSD symptoms and demographic characteristics

The demographic and selected characteristics of the study population are shown in Table 3. Within the valid sample, a majority of participants were female [5,574 (60.10%)], were aged 18–20 years [5,322 (57.39%)] and were single without a lover or partner [7,417 (79.98%)]. The family annual income of a total of 4,057 participants (43.75%) was less than 50,000 RMB. Approximately half of students lived in urban and half lived in rural areas [4,633 (49.96%) vs. 4,641 (50.04%)].


TABLE 3    Differences in demographic variables between the PTSD symptoms positive group and PTSD symptoms negative group.
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According to the cut-off for “probable diagnosis” of PTSD in the IES-R, all respondents were divided into two groups: the PTSD symptoms positive group and the PTSD symptoms negative group. There were 1,211 (13.1%) students who met the levels of probable PTSD diagnosis. Based on the cut-off of the IES-R, students with PTSD-positive symptoms included a significantly greater percentage of female than male students [766 (13.74%) vs. 445 (12.03%); P < 0.001], significantly more not-single students than single students [281 (15.13%) vs. 930 (12.54%); P < 0.001], significantly less students with an annual family income less than 50,000 than students with an annual family income more than 50,000 [591 (14.57%) vs. 620 (36.00%); P = 0.001], and significantly more senior students than junior students [581 (14.09%) vs. 630 (12.23%); P = 0.008] (Table 1). Although the differences did not reach statistical significance, the PTSD symptoms positive group included more students from rural areas, older than 24 years and living in Wuhan.



Correlation between the development of COVID-19-related PTSD symptoms and stressful events

Table 4 describes respondents’ experiences with COVID-19 and associations with PTSD symptoms, which are ranked by OR value in descending order. For COVID-19-related stressful events, students who experienced strained relationships with family or others were more likely to report PTSD symptoms (OR = 3.51, 95% CI 2.99–4.13, P < 0.001) than those who did not. Students who dropped out, another COVID-19-related stressful event, had a threefold risk of developing PTSD symptoms (OR = 3.04, 95% CI 2.42–3.82, P < 0.001). Students with trauma-related difficulties related to economic status, changed life patterns and high study pressure were more likely to report PTSD symptoms than those who did not have these experiences (OR = 2.24, 95% CI 1.98–2.53, P < 0.001; OR = 2.73, 95% CI 2.41–3.09, P < 0.001; OR = 2.92, 95% CI 2.58–3.31, P < 0.001). For self-related events, respondents who knew at least one person who died from COVID-19 or knew someone quarantined due to COVID-19 exposure were also more likely to report PTSD symptoms (OR = 2.95, 95% CI 2.13–4.10, P < 0.001; OR = 2.00, 95% CI 1.76–2.28, P < 0.001). For family-/friend-related events, respondents who experienced the death of a family member or relative or suffered a major family crisis faced higher risk of PTSD (OR = 2.95, 95% CI 2.13–4.10, P < 0.001; OR = 2.55, 95% CI 1.69–3.84, P < 0.001) than those who did not. For information-related events, students who were exposed to internet information were more likely to experience PTSD symptoms (OR = 2.35, 95% CI 1.83–3.02, P < 0.001) (Table 3) than those who were not.


TABLE 4    Correlation between the development of COVID-19-related PTSD symptoms and stressful events.
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Factors associated with COVID-19-related PTSD symptoms

The findings of the binary logistic regression model assessing risk factors for PTSD morbidity are displayed in Table 5. Senior grade [OR = 1.18 (95% CI, 1.03–1.34), P = 0.016], annual family income (ref = less than 50,000, P = 0.004), neuroticism [OR = 1.07 (95% CI, 1.06–1.07), P < 0.001], psychoticism [OR = 1.01 (95% CI, 1.01–1.02), P = 0.001], positive coping styles [OR = 0.970 (95% CI, 0.96–0.98), P < 0.001], and negative coping styles [OR = 1.15 (95% CI, 1.13–1.17), P < 0.001] were significantly related to PTSD symptoms. Variables such as gender, age, marital status, place of residence, location, and social support were dropped from this regression model. Among these risk factors, grade, annual family income, neuroticism and psychoticism are pretrauma factors, while positive coping styles and negative coping styles are posttraumatic factors. It was suggested that the COVID-19-related PTSD symptoms are the results of multiple factors (Figure 2).


TABLE 5    Logistic regression model of PTSD symptoms development among Chinese college studentsa.

[image: Table 5]


[image: image]

FIGURE 2
Factors related to COVID-19-associated PTSD symptoms among Chinese college students.





Discussion

This study, which was conducted more than 1 month after the COVID-19 high-incidence period, focused on the PTSD symptoms prevalence and risk factors among college students in China. The prevalence of PTSD symptoms in Chinese public 1 month after the COVID-19 outbreak was 4.6% (Sun et al., 2021). Our study showed a higher prevalence 13.1%. It mainly resulted from the samples in our study mainly come from Hubei province, the original and worst disaster-affected area. In fact, the pandemic is associated with other mental health symptoms and disorders. A meta-analysis has shown that population have mental health problems such as anxiety, depression, insomnia, PTSD and so on caused by COVID-19 outbreak, prevalence of which in populations affected by COVID-19 is much more times than in general population. Even without infection, many people believed that this unknown new virus was highly contagious that could cause death or disability. Unknown transmission routes of virus and uncertainty treatment made them feel fear, worry, and helpless. In addition, financial pressure triggered by the pandemic like job losses, wage losses, and uncertainty about the future (Nicola et al., 2020) also effected mental health.

Several studies have shown the prevalence of PTSD among college students in response to COVID-19. Around the world, PTSD prevalence rates in American, Asian, and Europe medical students are higher than that in our study. It may be because of effective and strict control of the epidemic in China (Peng et al., 2022). In China, from six universities of two large cities in southwest China, the PTSD prevalence was 2.7% in a sample of home-quarantined students (Tang et al., 2020), much lower than our results. This may because the samples in our study mainly come from Hubei province, the original and worst disaster-affected area. In addition, these inconsistent data regarding the prevalence of PTSD in the student population may also result from using different measurement. Previous studies used the PCL-5 (Cutoff Score 32) (Sun et al., 2021), or PCL-C (Tang et al., 2020), while IES-R was used in our study.

The prevalence in our study was lower than that of earthquake-associated PTSD (from 15.6 to 24.2%) (Wang et al., 2000; Xi et al., 2017) and flood-associated PTSD (15.4%) (Zhou et al., 2013) reported in studies conducted 6 months, 9 months, or more than 10 years after disaster outbreaks, much longer than the 1-month period in our study. Previous research on the mental health during infectious disease outbreaks. Medical staff involved in the 2003 severe acute respiratory syndrome (SARS) outbreak found that about 10% of the sample reported high levels of PTSD symptoms (Wu et al., 2009). Another study showed that about 2% Chinese university students met symptom criteria for PTSD during 2009 H1N1 pandemic (Xu et al., 2011). Differences in the prevalence of PTSD symptoms may be attributed to differences in the intensity and type of trauma exposure. Although the psychological impact of disasters may evolve over time (Hu et al., 2015), earthquakes and floods are often much more devastating and destructive than infectious diseases and occur unexpectedly. The infectiousness could be seen everywhere, but people cannot find where the real threats come from. People could not realize where the source of the infection is, so they need to prevent infectious diseases everywhere, which could become chronic and unpredictable stressors (d’Ettorre et al., 2021).

A high probability of PTSD symptoms development was found among college students who had strained relationships with family (OR = 3.5). During the COVID-19 epidemic, college students were instructed not to go out, meet people, organize or attend mass gatherings. Family members seemed to be the first choice to provide any kind of social support. Our results imply that improving relationship with family may decrease the incidence of PTSD symptoms. Other event exposure factors were ranked according to risk intensity as follows: close contact with COVID-19 patients, dropping out, death of a relative or friend from COVID-19, high study pressure, changed life pattern, financial difficulties and any quarantining. It is suggested that among college students, a wide range of stressors occur concurrently during traumatic exposure and are often causally related, which the features of stressful events among college students are.

Some demographic factors may also influence PTSD symptoms development during the COVID-19 pandemic. Senior student and lower income was identified as two risk factors. These may be attributed to the fact that senior students face to pressure of employment after graduation, academic pressure and economic hardship.

Positive coping style and negative coping style were all entered the regression model. Active coping involves focusing on the cause of the stress and attempting to do something actively in order to reduce the stress. Individuals often use avoidant coping when they wish to reduce the emotional stress elicited by a problematic situation rather than deal with the stress at its source (Carver et al., 1989). Previous studies have demonstrated that coping style is depended upon the controllability of stressors (Main et al., 2011). For example, coping with SARS-related stressors, college students reported avoidant coping may be more adaptive than active coping (Main et al., 2011). Like SARS-related stressors, COVID-19-related stressors may also be regarded as uncontrollable stressors. It is speculated that avoidant coping may be more adaptive for college students during COVID-19 pandemic. Further studies could be focused on the relations between coping and individuals’ psychological adjustment during COVID-19 outbreak.

This study also showed that neuroticism and psychoticism were two significant predictors in the personality dimension. This finding of neuroticism in the context of the pandemic is in line with previous findings in various contexts, such as fights, transportation accidents, industrial and domestic accidents, terrorism, violent crimes and explosions (Liang et al., 2019). The relationship between neuroticism and stress might be due to a low ability of individuals with high neuroticism scores to cope effectively with stressors, which would increase the amount of stress (Yin et al., 2019). Similar to our results, research has found a strong correlation between traffic accident-related PTSD and flood-related PTSD and psychoticism. Overall, negative emotions, including neuroticism, avoidance, hostility, anger, and anxiety, are likely to predict PTSD (Su et al., 2018).

The following recommendations for psychological prevention and interventions were proposed according to our present findings:


(1)According to the intangible and long-lasting stress characteristics of a pandemic, different mental health interventions need to be developed at different periods of the outbreak (i.e., before, during, and after the outbreak).

(2)At the early stage of epidemic, it is necessary to conduct a rapid assessment of the mental health, including family and cultural background, of college students through the cooperation between psychological agencies and universities. This ensures that individuals with neurotic and psychotic personalities, negative coping strategies or family tensions receive more professional support.

(3)During quarantine, online psychological service established by collaboration between psychological agencies (e.g., Psychological First Aid), government and universities, should serve as an effective tool to support college students. Focusing on helping students avoid negative coping strategies and cultivate optimistic thinking styles.

(4)The construction of the cooperation platform between the University and the government can ensure that update and accurate information about employment is readily available and accessible to senior students. Information should include how to seek job, as well as messages to promote psychological wellbeing during or after graduation.

(5)We should establish a relief system for low-income students from universities and local governments. Schools should regularly and supportively monitor low income students and ensure good quality mental and material help are provided to them.




Limitations

The results of this study should be considered with several potential limitations. First, the prevalence of PTSD in this study was estimated by an online questionnaire rather than a clinical interview. Secondly, this study is a cross-sectional study and no causal conclusion can be drawn. In addition, although our samples came from 72 universities, most of our samples came from only one university in Wuhan of HuBei province.




Conclusion

The strengths of this study include its large sample size and the special study period. The results of this survey indicate that PTSD symptoms may have been relatively high incidence among Chinese college students, especially among senior students with lower income. Strained relationship with family was the most probably associated with PTSD. The findings identify populations of college students at risk for PTSD symptoms during the COVID-19 pandemic and may help in implementing mental health intervention policies in other countries and regions.
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