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Objectives: To explore the prevalence of post-traumatic stress disorder (PTSD) symptoms and the factors influencing mental health symptoms in students aged 8–18 in Wuhan, China at 6 months after the COVID-19 pandemic was controlled.

Methods: Questionnaires were distributed to students aged 8–18 in Wuhan through an online platform from September to October 2020, and 15,993 valid surveys were returned, resulting in a response rate of 75.4%. The data related to symptoms of PTSD, anxiety, depression, stress and psychological inflexibility levels, as well as demographic information about the population. Hierarchical multiple regression analyses were performed to examine the predictive effects.

Results: In total, 11.5% of the students met the criteria for clinically concerning PTSD symptoms. Psychological inflexibility was associated with PTSD symptoms, depression, anxiety, and stress symptoms (β = 0.45, 0.63, 0.65 and 0.69, respectively, with ΔR2 = 0.16, 0.32, 0.34 and 0.39, respectively, p < 0.001) in children and adolescents.

Conclusion: This study investigated the impacts of COVID-19 on the mental health status among students aged 8–18 in Wuhan. Even at 6 months after the outbreak was brought under control, some students were still affected. Psychological inflexibility was correlated with psychological symptoms in students. Therefore, methods to reduce psychological inflexibility may help improve the mental health states of students as part of psychological interventions.
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INTRODUCTION

The recent novel coronavirus disease (COVID-19) outbreak is characterized by rapid transmission and wide infection range, presenting great difficulty for effective control. As of 5:08 pm. CEST, July 12th, 2021, COVID-19 had spread to 223 countries, with 186,638,285 people infected and 4,035,037 related death [World Health Organization (WHO), 2021]. This public health emergency has not only endangered people’s physical health, but also has had a significant impact on people’s mental health (Liang et al., 2020). To limit the spread of the virus, the government advised people to reduce their social activities and maintain social distance, which can increase isolation, loneliness, stress, and anxiety [Centers for Disease Control and Prevention (CDC), 2020]. In the early days of the outbreak, the rapidly increasing number of cases daily and the lack of knowledge about the virus led to psychological stress (Cheng et al., 2020). People experience a range of negative emotions when faced with a new and deadly infectious disease that requires mandatory isolation (Braun-Lewensohn, 2015). COVID-19 cases were first reported in Wuhan, and the city was quickly shut down to limit spread. On April 23, 2020, COVID-19 was brought under control in Wuhan, so the city lifted its blockade and recovery began. However, the long-term psychological impacts of this epidemic and the scope of these impacts have not been determined. It is important to assess these impacts to assess the mental health of the local people in Wuhan, to guide mental health intervention, and to provide theoretical support for study of the mental health of people in other parts of the world affected by the pandemic.

The deadly nature of COVID-19 and its very high infection rate can induce post-traumatic stress disorder (PTSD) in people (Liang et al., 2020). PTSD is a condition caused by an individual experiencing or witnessing traumatic events such as combat, crime, accidents, or a natural disaster, that exceed the limits of an individual’s psychological capacity (American Psychiatric Publishing, 2013). Potentially traumatic events such as acute illness and severe hospitalization can also cause PTSD (Tarsitani et al., 2021), and perceived threats to life and fear of death can play key roles in the development of PTSD (Heir et al., 2016). PTSD seriously decreases psychological and social function, adversely affecting life quality. PTSD has four core symptoms: repetition of traumatic experiences, constant avoidance of stimuli associated with traumatic events, negative cognitive and emotional changes, and increased alertness (American Psychiatric Publishing, 2013). A study that analyzed data from 26 population surveys from the World Health Organization’s World Mental Health Survey determined that among people exposed to trauma, the lifetime prevalence of PTSD was 5.6% in adults and approximately 16% in children and adolescents (Koenen et al., 2017; Kolaitis, 2017). The outbreak of Severe Acute Respiratory Syndrome (SARS) in the early 20th century was similar to the current situation. It is also a highly contagious respiratory infection, and studies of long-term mental illness in SARS survivors have shown that post-traumatic stress disorder (PTSD) is the most common resulting long-term mental illness (Mak et al., 2009). A widespread prevalence of PTSD related to the COVID-19 outbreak has already been reported. One month after the outbreak, PTSD among health-care workers in China was 3.8% (Yin et al., 2020), with a 12.8% prevalence of PTSD symptoms among people aged 14–35 in China (Liang et al., 2020). Children and adolescents lack effective coping skills to adapt to, and recover from, traumatic experiences, making them more susceptible than adults to PTSD (Braun-Lewensohn, 2015). In addition, COVID-19 presents a mortal risk, and the fear of injury and death in unexpected and unprepared circumstances can result in panic, fear and tension (Xu et al., 2016). Two weeks after the start of the COVID-19 outbreak in China, a general population mental health survey showed that approximately one-third of the participants were experiencing moderate to severe anxiety (Wang et al., 2020a). A meta-analysis of studies conducted on health-care workers after the outbreak showed the prevalence rates of anxiety and depression were 23.2% and 22.8%, respectively (Pappa et al., 2020). However, there have been limited studies on the mental health states of children and adolescents in Wuhan.

Many factors affect the level of mental health, including gender, age (Qi et al., 2020), education level, and income level (Yue et al., 2020). Psychological factors also affect psychological symptoms, including psychological support (Rezayat et al., 2020), intrusive rumination (Qi et al., 2020), negative coping styles (Liang et al., 2020), resilience (Chi et al., 2020) and psychological inflexibility (Marx and Sloan, 2005). Psychological inflexibility refers to an individual’s efforts to avoid unwanted emotional, cognitive and physical feelings at the expense of more effective and value-driven actions (Bond et al., 2011; Levin et al., 2013; DeBeer et al., 2018). The inability of a person to effectively change their behavior in response to immediate stress or changing environmental requirements may exacerbate stress and potentially contribute to the development, maintenance, and worsening of a wide range of psychological problems, such as depression, anxiety, and eating disorders (Kashdan and Rottenberg, 2010; Levin et al., 2013; Stange et al., 2017), Previous studies have shown that psychological inflexibility can predict PTSD symptoms in war veterans (Marx and Sloan, 2005), women who have experienced school shootings (Kumpula et al., 2011), and inpatient adolescents (Schramm et al., 2020). After a traumatic event, painful thoughts, feelings (including feelings of guilt and shame), and associated physical reactions can occur upon exposure to reminders associated with the traumatic event. When this happens, high psychological inflexibility individuals may try to suppress and avoid these thoughts and feelings by distraction or other avoidance tactics, which in turn may increase the risk of developing PTSD later in life (Norman et al., 2014; Kachadourian et al., 2021). However, whether psychological inflexibility is related to mental health after COVID-19 has not been explored.

Most recent studies have focused on the mental health status of adults with COVID-19, with little study of children and adolescents. Therefore, the goals of this cross-sectional study were to understand the incidence of PTSD symptoms in students aged 8–18 in Wuhan 6 months after COVID-19 was controlled, and to explore the relation between psychological inflexibility and students’ mental health.



MATERIALS AND METHODS


Study Participants

We surveyed students aged 8–18 (fourth grade of primary school through third grade of high school) in Wuhan from 16th September to 9th October 2020, approximately half a year after COVID-19 was brought under control in Wuhan. Questionnaires were distributed through an online platform. Before the test began, students and their parents were told the purpose of the measurements and read the informed consent to understand that they could refuse to answer or quit answering at any time. A total of 21,218 questionnaires were collected. An indicator question in the questionnaire, which was “Please select the last option for this question,” was included. Participants who consistently chose one option and those who answered the indicator incorrectly were considered as not being serious and, therefore, were excluded. Data on 15,993 students remained for analysis (75.4%). The average age of the participants was 12.26 (SD = 2.14), and the detailed demographic information is shown in Table 1.


TABLE 1. Characteristics of study participants (N = 15,993).
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Measurements


The Children’s Revised Impact of Event Scale

The Children’s Revised Impact of Event Scale (CRIES-13, Lau et al., 2013) was used to assess PTSD symptoms. This scale is often used in studies on adolescents, and it has shown good reliability and validity in China (Wang et al., 2020b; Xu et al., 2021). The 13-item questionnaire allowed for easy administration to children, and it measured three representative symptoms of PTSD: intrusion, avoidance and hyperarousal. This is a 4-point scale (0 = none, 1 = rarely, 3 = sometimes, 5 = often). The higher the score, the more severe the condition. If the total scale score of the subject is equal to, or higher than, 30 points, then the subject is considered likely to develop PTSD. The scale is designed specifically to screen and assess the severity of PTSD in children and adolescents, and is not a formal diagnosis. In this study, the items of the questionnaire were adjusted to address impacts of the COVID-19 outbreak (e.g., we changed “Did you try to remove it from your memory” to “Did you try to remove the COVID-19 epidemic from your memory?”). Cronbach’s α coefficient of the whole questionnaire was 0.85, and intrusion, avoidance, and hyperarousal had Cronbach’s α coefficients of 0.83, 0.78, and 0.68, respectively.



The Chinese Short Version of Depression Anxiety and Stress Scale

The Depression Anxiety and Stress Scale (DASS-C21, Wang et al., 2016) was used to measure participants’ perceived severity of symptoms related to depression, anxiety and stress. The scale includes three subscales of depression, anxiety and stress, and each subscale contains seven items, for a total of 21 items. The scale adopts Likert’s five-point scoring method, from 1 (completely inconsistent) to 5 (completely consistent). The scale is used to assess an individual’s negative emotional level over the past week, and the higher the score, the more severe the negative emotional level. The questionnaire has good reliability and validity among Chinese teenagers (Zhang et al., 2016). In this study, the Cronbach’s α coefficients for the depression, anxiety, and stress subscales of DASS-C21 and that for the entire scale were 0.90, 0.87, 0.89, and 0.96, respectively.



The Avoidance and Fusion Questionnaire for Youth

The Avoidance and Fusion Questionnaire for Youth (AFQ-Y8, Chen et al., 2019) was used to measure psychological inflexibility in children and adolescents. There are eight items in the questionnaire, and responses to each item on the AFQ-Y8 were recorded on a 5-point Likert scale ranging from 1 (completely inconsistent) to 5 (completely consistent). Response scores were summed, with higher scores indicating a higher level of psychological inflexibility. The Cronbach’s α coefficient of the global score was 0.91 in this study.




Statistical Analyses

SPSS 26.0 software was used for data analysis. Means and standard deviations (SD) were calculated to describe the scale scores. Cronbach’s α coefficient was used to represent internal consistency of CRIES-13, DASS-C21, and AFQ-Y8. Pearson correlation coefficients were calculated to describe the correlations between variables. Using the two category variables of gender and only child or not, the relationships between psychological inflexibility and psychological symptoms were explored using a hierarchical multiple regression analysis. Model 1 included demographic factors. In Model 2, the psychological inflexibility total score was added to the regression equation. Durbin-Watson (DW) was used to calculate the independence of the residuals of the dependent variables, and variance inflation factor (VIF) was used to measure the multicollinearity of the independent variables. A value of p < 0.05 (two-tailed) was considered statistically significant and a value of VIF < 5 was considered free of multicollinearity.




RESULTS


Mental Health Status and Prevalence of Post-traumatic Stress Disorder

The average CRIES-13 score was 15.91 ± 11.14, with scores of 5.5 (SD = 4.51) for intrusion, 4.34 (SD = 4.53) for avoidance, and 6.06 (SD = 4.76) for hyperarousal. A total of 840 (11.5%) CRIES-13 scores were equal or higher than 30 points, the standard of clinical concern. The average scores of AFQ-Y8 and depression, anxiety, and stress dimensions in DASS-C21 were 34.42 ± 7.01, 9.65 ± 4.84, 9.59 ± 4.54, and 10.74 ± 5.39, respectively.



Associations Among Post-traumatic Stress Disorder, Mental Health, and Psychological Inflexibility

Correlation analysis results are presented in Table 2, and show a significant negative correlation between psychological inflexibility and PTSD and between psychological inflexibility and mental health (all p-values less than 0.01).


TABLE 2. Correlations among PTSD, mental health, and psychological inflexibility.
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A hierarchical multiple regression analysis of the CRIES-13 data showed that DW = 1.93, indicating that residual values of dependent variables were independent and lacked autocorrelation. PTSD symptoms measured by the CRIES-13 total score were regressed on demographic variables, with a 9% co-explanation variation for demographic factors. Gender, only child or not, age, perceived family atmosphere, perceived family economic level, personal physical health status and knowing people who were infected, were all found to be significantly associated with PTSD symptoms (Model 1, Table 3). After adding psychological inflexibility, Model 2 (Table 3) showed that the overall explanatory variation increased by 16%, indicating that psychological inflexibility contributed to PTSD symptoms after controlling for demographic factors. More severe psychological inflexibility levels correlated with more severe PTSD symptoms.


TABLE 3. Hierarchical multiple regression analyses using the CRIES-13 total score for adolescents as the outcome variable.
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The DW values of the regression models of depression, anxiety, and stress were 1.98, 1.97, and 2.01, respectively, indicating that the residuals of the dependent variables were independent of each other and lacked autocorrelation. Table 4 shows the regression analysis results of mental health status as the dependent variable. Model 1 shows that the results measured in each dimension of DASS-21 are regressed on the demographic variables. Demographic factors accounted for 25.0, 20.0, and 22.0% of depression, anxiety, and stress, respectively. Gender, only child or not, age, perceived family atmosphere, perceived family economic level, personal physical health status and knowing people who were infected are all factors related to overall mental health status. With the inclusion of psychological inflexibility, Model 2 showed that the overall explanatory variations of depression, anxiety and stress increased by 31.0, 34.0, and 39.0%, respectively, indicating that psychological inflexibility was associated with mental health status. The higher the psychological inflexibility, the more serious the manifestations of depression, anxiety and stress.


TABLE 4. Hierarchical multiple regression analysis using the mental health score for adolescents as the outcome variable.
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DISCUSSION

This is the first study to explore the possible effects of COVID-19 on the mental health of students in Wuhan. The results showed that approximately half a year after COVID-19 was controlled, 11.5% of students aged 8–18 in Wuhan had clinically concerning PTSD symptoms caused by the epidemic. This result differs somewhat from previous research. Results of a meta-analysis of 39 studies showed that the prevalence of PTSD in children and adolescents 1, 2, 3, and 4 months after earthquake and flood disasters was 19.2, 30.0, 24.4, and 20.4%, respectively (Rezayat et al., 2020). Three years after the Lushan earthquake, the prevalence of PTSD among adolescents was 19.6% (Wang et al., 2020b). Chi et al. (2020) studied Chinese college students a month after the COVID-19 outbreak and found a 30.8% prevalence of PTSD symptoms. These percentages are higher than the percentages reported here, and may reflect differences in the tools and screening criteria used and the age of the participants. The different PTSD incidence rates may also be influenced by the varied time of measurement after the traumatic event, as the prevalence of PTSD is reduced by approximately 50% 3 months after a traumatic event, with moderate reduction of symptoms (Hiller et al., 2016). This study was conducted approximately 6 months after COVID-19 was controlled in Wuhan; consequently, many students may have already recovered from PTSD symptoms. In addition, the residents of Wuhan received attention and medical help from the whole country, and children likely received more support and attention from parents and schools than college students. Finally, the type of traumatic event may also contribute to differences in the incidence level of PTSD symptoms, because natural disasters, such as earthquakes and floods, cause more property damage than public health emergencies. Therefore, the aftermath of a natural disaster may be more visually apparent to those who experienced it. However, during the COVID-19 pandemic, a lack of understanding of the virus, as well as limited behavioral and interpersonal communications, created an invisible climate of terror.

This study revealed a significant correlation between PTSD symptoms caused by COVID-19 and adolescent depression, anxiety and stress levels, which is consistent with previous research. Early studies showed that depression is a factor that predicts PTSD symptoms (Giaconia et al., 1995; North et al., 1997). Subsequent studies found a significant association between PTSD symptoms and depression in adolescents (Watson, 2005; Fan et al., 2015). The city was locked down and personal movements were restricted, which may have caused psychological stress for students. In addition, daily exposure to relevant media coverage, restrictions on going out, unknown viral characteristics and the fear of being infected, may be stimuli for students, causing stress and trauma, which could trigger other psychological symptoms. Future longitudinal studies may explore the causal relationship between PTSD symptoms and adolescent mental health. In addition, the results of the hierarchical multiple regression analysis showed that after controlling for demographic factors, psychological inflexibility may be a common factor that related to PTSD, depression, anxiety and stress symptoms. This result is consistent with a previous study by Levin et al. (2013) of 972 college students, which found that psychological inflexibility is associated with comorbidities of depression, anxiety, and substance use disorders. This is also consistent with the process-based therapy (PBT) hypothesis, proposed by Hofmann and Hayes (2019), that comorbidities and patient heterogeneity are common in the psychosocial disorder group, making it difficult to diagnose a single disease by diagnostic criteria. Therefore, new clinical interventions should focus on process-based therapies, which emphasize the process of change. PBT advocates that the same psychological processes may be behind different psychological symptoms, so addressing the core psychological processes during treatment is required to relieve various diseases and promote health (Dindo et al., 2017).

In addition to psychological processes, such as psychological inflexibility, some demographic factors may also contribute to psychological symptoms. Age, perceived family atmosphere and family economic level may be predictors of four types of mental health disorders in adolescents. It is difficult to improve these factors through clinical interventions, but they allow us to identify at-risk children and may help involve adolescents’ parents into the process of psychological intervention, thereby comprehensively promoting the mental health of adolescents. As the first city to report COVID-19, the mental health status of Wuhan’s residents is of great significance for follow-up studies on psychological effects related to the epidemic. Future research may further explore the causal relationship between psychological inflexibility and psychological symptoms, as well as the significance of this relationship for clinical intervention.

This study had the following limitations: First, 8–18 years old were studied, and the results may differ among smaller age groups. Future research should explore the mental health characteristics of students at different stages of education. Second, this study only collected the cross-sectional data of a large sample. Future studies should collect longitudinal data to better understand the development and interactions of mental health problems in adolescents after traumatic events, as well as the role of psychological inflexibility in this process. In addition, this study used a self-report instrument, which could make the results less clinically accurate. A more objective approach to assessing the mental health of participants may be used in the future. Finally, all the subjects in this study were from Wuhan; consequently, the measured results may not be representative of all populations. Future research should focus on the characteristics, developmental trajectory and influencing factors of PTSD and mental health in adolescents on a wider geographic scale.



CONCLUSION

This study found that 6 months after the control of COVID-19, the prevalence of PTSD symptoms among adolescents in Wuhan was 11.5%. PTSD symptoms caused by the epidemic were significantly related to the adolescents’ current mental health states. Psychological inflexibility was associated with mental health disorder symptoms. This is the first study to investigate the prevalence of PTSD symptoms, and their relationship with psychological inflexibility, in children and adolescents. The results of this study have important implications for future research and planning for emerging diseases. They will help public health and educational systems better address the impacts of COVID-19, or similar disasters, on adolescent mental health.
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