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Background: Adolescence is an important stage of psychological development, and the psychological and mental problems of many adults are affected by the COVID-19 epidemic. The aim of this study was to understand the psychological status of this group during the epidemic, and to determine the risk factors leading to psychological stress, as well as protective factors.

Methods: An online survey was run on April 2, 2020. The participants were 254 adolescents aged 13–16 years from a junior high school in Jiangsu, China. The results were compared with the pre-epidemic data, which came from the psychological status survey routinely carried out by the school. Mental health variables were assessed via the Mental Health Test that included one validity subscale and eight content subscales.

Results: The number of adolescents with poor mental health increased significantly from 12.3 to 24.2%. There was significant increase in learning anxiety (33.7 vs. 56.4%), sensitivity tendency (19.8 vs. 46%), somatic anxiety (13.9 vs. 40.7%) and phobia tendency (4.4 vs. 10.1%). During the epidemic, there were significant differences between adolescents with normal and poor mental health in family structure, personality, relationship with siblings, daily exercise time, and risk of family members coming in contact with COVID-19. Living in stem family, no siblings, and risk of contracting COVID-19 from family members were significant risk factors for teenagers with poor mental health. Risk of contracting COVID-19 from family members was the most influential risk factor for learning anxiety, self-blaming tendency, sensitivity tendency, and somatic anxiety. Exercising for ≥1 h per day was a significant protective factor for poor mental health.

Conclusions: During the COVID-19 epidemic, adolescents aged 13–16 years have had psychosocial problems, especially learning anxiety, sensitivity tendency, somatic anxiety, and phobia tendency, as well as risk factors for developing them. Our study provides insights for potential interventions.
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INTRODUCTION

The epidemic of the coronavirus disease 2019 (COVID-19) constitutes a public health emergency of international concern, and poses a major threat to human life. As of April 30, 2020, >4.5 million people worldwide have fallen ill and >2,900,000 have died (1). The extent and impact of COVID-19 far exceed those of severe acute respiratory syndrome (SARS) (2). Frontline healthcare professionals and infected patients have always been the groups of most concern, but concern has been extended to the general population, including the psychological effects of coronavirus on anxiety, depression, helplessness and stigma (3–5). Fortunately, the morbidity of adolescents has been low during the epidemic; however, that does not mean that they have not been affected. Colizzi et al. reported a case of symptom exacerbation of a severe and persistent somatic, triggered by the fear of having COVID-19, and after treatment with the antipsychotic, dietary counseling, psychological support, the symptoms were significantly improved (6).

Adolescence is an important stage of psychological development, and the psychological and mental problems of many adults are affected by this period (7, 8). The core risks of this period are the development of symptoms and syndromes of anxiety that may range from transient mild symptoms to full-blown anxiety disorders. For adolescents between the ages of 13 and 16 years, the COVID-19 epidemic is a huge source of stress, similar to that of the SARS epidemic (9), which they have not previously encountered. Almost all of them have been isolated at home, with a small number of patients, and some are close contacts of patients, suspected patients or medical workers. Therefore, the direct and indirect psychological impact of the epidemic cannot be ignored. However, few studies have investigated the psychological impact of COVID-19 on adolescents aged 13–16 years in China.

In this study, we wanted to understand the psychological status of this group during the epidemic, and determine the risk factors leading to psychological stress, as well as protective factors, in order to provide insights for potential interventions.



MATERIALS AND METHODS


Participants and Procedure

We carried out this study in the junior middle school of a foreign language school in Jiangsu, China, which is a boarding school and the students' families were in good economic condition. The students live at school 5 days a week, with four people in a room and better living facilities. These teenagers have an hour a day to talk to their parents. The weekend is a rest day, and the children go back to their homes to get together with their families. The surveys were completed in an online classroom on April 2, 2020. Students aged 13–16 years participated in the surveys with the consent of their parents and themselves. None of them had major physical and psychiatric morbidities. The survey was completed in the form of an electronic questionnaire within 40 min under the video guidance of the school psychology teacher. Children who had difficulty on the Internet or asked for leave did not participate in the survey. The participants filled in some information about demographic data. A total of 254 questionnaires were distributed and collected, of which 248 were valid, and 6 questionnaires were excluded because of the high score of the validity scale. This project was approved by the Ethics Committee of Yancheng No. 1 People's Hospital (No. 2020K027). The participants were not paid and their parents were enthusiastic about the assessment of their children's psychological status.

The school pays great attention to the mental health of its students. In October every year, the psychology teacher conducts a questionnaire survey of the children. On October 12, 2019, the same group of adolescents as in the present study answered the same questionnaire in the psychology class. A total of 260 papers were distributed and collected, of which 8 were not reliable. These data provide us with the situation before the epidemic, but unfortunately, the questionnaire was anonymous and we did not have demographic information at that time.



Measurements

The following demographic data were collected: sex; age; living in urban or rural area; family structure (stem family—a family of three generations, nuclear family-parents and children only, extended family—parents and several pairs of married children, and single parent family); personality (introvert or extrovert); presence or absence of siblings; risk of family members coming in contact with COVID-19 (family members were medical workers, volunteers, community workers, or others with a high risk of contact with COVID-19); exercise time per day (<1 or ≥1 h); and number of times per week that participants left home during quarantine (never, 1 or 2 and ≥3 times).

We used the Mental Health Test (MHT), adapted by Professor Zhou Bucheng, East China Normal University, based on the General Anxiety Test, which is a popular adolescent anxiety scale in China (10, 11). These tests are variants of the Children's Manifest Anxiety Scale (CMAS). CMAS is widely used to measure children's anxiety in Europe and North America and is an internationally recognized standardized scale (12).

There were 100 items that needed to be answered in MHT, and respondents were asked to choose “yes” (score 1) or “no” (score 0). The scale contained 8 subscales and one validity scale. Eight subscales scales contained 90 items that measured eight specific subcategories of anxiety: learning anxiety, personal anxiety, loneliness anxiety, self-blaming tendency, sensitivity tendency, somatic anxiety, phobia anxiety, and impulsive tendency. Any subcategory score >8 meant clinical warning and indicated that the respondent was more likely to need further assessment, even psychological treatment. Ten items constitute the validity scale. The score of the validity scale represents the authenticity, and the questionnaire with more than 8 points indicates poor credibility and should be removed. The total score of the respondents was used to assess their mental health. The higher the score, the more serious the psychological anxiety, and a score ≥56 was considered to represent poor psychological status, including psychological problems. The test–retest reliability of MHT ranges from 0.67 to 0.86, and the correlation between each individual category and the total score measures 0.52–0.7 (13, 14).



Statistical Analysis

χ2-tests were used to compare group differences of categorical data. Multivariate logistic regression was performed using stepwise variable selection, and all variables were entered into the model to explore independent influence for different risk dimensions, such as learning anxiety, personal anxiety, loneliness anxiety, self-blaming tendency, sensitivity tendency, somatic anxiety, phobia anxiety, and impulsive tendency. All hypotheses were tested at a significance level of 0.05. Data analyses were run on SPSS version 23.0.




RESULTS


Psychological Manifestations of Adolescents Before and During the COVID-19 Epidemic

Table 1 presents the psychological changes in this group of adolescents before and during the COVID-19 epidemic. Compared with before the epidemic, the proportion of adolescents with poor psychological status during the epidemic increased from 12.3 to 24.2% (P = 0.001). There were significant changes in learning anxiety (33.7 vs. 56.4%, P < 0.01), sensitivity tendency (19.8 vs. 46%, P < 0.01), somatic anxiety (13.9 vs. 40.7%, P < 0.01), and phobia tendency (4.4 vs. 10.1%, P = 0.01). Personal anxiety, loneliness anxiety, self-blaming tendency, and impulsive tendency were no different from those before the epidemic.


Table 1. Psychological manifestations of adolescents before and during the COVID-19 epidemic.
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Comparison of Sociodemographic Features Between Normal and Poor Mental Health Groups During the COVID-19 Epidemic

Table 2 presents sociodemographic features of the adolescents during the COVID-19 epidemic and compared the normal mental health group (n = 188) with the poor mental health group (n = 60). There were significant differences in family structure, personality, siblings, exercise time per day, and family members at risk of coming in contact with COVID-19 between adolescents with normal and poor mental health. The adolescents with normal mental health were more likely to come from nuclear families (81.9 vs. 51.7%, P < 0.01), have extrovert personality (67 vs. 45%, P < 0.01), have siblings (55.3 vs. 40%, P = 0.04), exercise ≥1 h/day (33 vs. 10%, P < 0.01), and have no risk of family members coming in contact with COVID-19 (90 vs. 56.7%, P < 0.01). There was no significant difference in sex, living area and number of times the respondents left their home per week during the epidemic.


Table 2. Comparison of sociodemographic features between adolescents with normal and poor mental health during the COVID-19 epidemic.
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Outcomes of Psychological Manifestations

Multivariate logistic regression analyses showed that living in stem family [odds ratio (OR), 3.74; 95% confidence interval (CI), 1.83–7.63; P < 0.01], no siblings (OR, 2.21; 95%CI, 1.09–4.49; P = 0.03), risk of family members coming in contact with COVID-19 (OR, 6.38; 95% CI, 2.85–14.26; P < 0.01) were risk factors for poor mental health, and exercising for ≥1 h per day (OR, 0.23; 95% CI, 0.09–0.62; P < 0.01) was a protective factor (Table 3).


Table 3. Outcomes of psychological manifestations.
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The risk factors for each subscale were different. Risk of family members coming in contact with COVID-19 (OR, 2.28; 95% CI, 1.07–4.85; P = 0.03) was independently associated with risk of learning anxiety among adolescents, while exercising for ≥1 h per day was a protective factor (OR, 0.52; 95% CI, 0.29–0.93; P = 0.03). For personal anxiety models, extrovert personality (OR, 0.27; 95% CI, 0.11–0.66; P < 0.01) was a protective factor. For loneliness anxiety, living in a stem family was an independent risk factor (OR, 3.14; 95% CI, 1.28–7.70; P = 0.01). Three variables were independently associated with risk of self-blaming tendency: living in a stem family (OR, 2.13; 95% CI, 1.04–4.37; P = 0.04); no siblings (OR, 2.62; 95% CI, 1.28–5.38; P = 0.01); and risk of family members coming in contact with COVID-19 (OR, 4.97; 95% CI, 2.26–10.81; P < 0.01). There were also three risk factors for sensitivity tendency: female sex (OR, 2.18; 95% CI, 1.25–3.80; P = 0.01); no siblings (OR, 2.27; 95% CI, 1.30–3.96; P < 0.01); and risk of family members coming in contact with COVID-19 (OR, 6.38; 95% CI, 1.99–9.55; P < 0.01). Regarding somatic anxiety, the risk factor was risk of family members coming in contact with COVID-19 (OR, 9.07; 95% CI, 3.95–20.82; P < 0.01). For phobia anxiety, risk factors were female sex (OR, 2.75; 95% CI, 1.02–7.41; P < 0.05); and living in a stem family (OR, 4.08; 95% CI, 1.63–10.20; P < 0.05). Exercising for ≥1 h per day was a protective factor (OR, 0.10; 95% CI, 0.01–0.77; P < 0.05). For impulsive tendency, no variable was entered.




DISCUSSION

The mental health of adolescents aged 13–16 years has been greatly affected during the COVID-19 epidemic, and the number of people who need consultation has increased. In particular, the numbers of adolescents with early signs of learning anxiety, sensitivity tendency, somatic anxiety, and phobia anxiety have increased significantly. In the public health crisis, the risk perception of disease has a negative impact on people's mental health (15). Although adolescents aged 13–16 years are not the main group with COVID-19 virus infection, they must cope with psychological distress and are at risk of allostatic overload (16). Indeed, according to clinimetric criteria, allostatic overload can be diagnosed in the presence of a current identifiable source of distress in the form of recent life events and/or chronic stress; the stressor is judged to tax or exceed the individual coping skills when its full nature and full circumstances are evaluated. The reasons for the psychological distress to which adolescents aged 13–16 years were exposed might be related to many factors, such as being quarantined at home for a long time, facing waves of negative news, fearing that they or their loved ones could be infected by the virus, lack of awareness of the disease, bemoaning the fragility of life, becoming sensitive to their own physical discomfort, and even fear of death. Such distress was seen with the SARS and Ebola virus outbreaks (17, 18).

In this study, the changes in sensitivity tendency, physical anxiety, and phobia anxiety may have been closely related to intolerance of uncertainty. Wright et al. explained the relationship between intolerance of uncertainty and adolescent health anxiety (19). Learning anxiety has always been one of the major problems in adolescent mental health that becomes more serious during epidemics (11, 20). This change may be related to the maladjustment caused by the change in learning method from classroom to online teaching.

Generally, the stressors faced by adolescents are their studies, interpersonal relationships, and parents' expectations. However, the COVID-19 epidemic, as an acute infectious disease, has acute, large-scale, and uncontrollable stressors, which is in sharp contrast to the stressors of ordinary life. The relationship between sex, age, place of residence, and mental health has been weakened.

In this study, we found several potential risk factors for adolescents to develop poor mental health, such as family structure, personality, number of siblings, and sex. Undoubtedly, these risk factors might endure allostatic overload and favor the development of psychopathology, including anxiety (20–23). The risk of family members coming in contact with COVID-19 has become the most widespread factor, and has come from awareness of the virus, through the Internet, media, and parents. Intensive media broadcasts, false reports and disinformation about the virus, as well as some extreme case reports, have brought unfounded fears to adolescents. Fear of getting COVID-19, were associated with more negative feelings (24). In addition, negative emotions such as anxiety, fear, tension, and worry spread via social networks (25). As Commodari et al. believes, in the face of this unknown virus, appropriate psychological education intervention is very necessary (26). For adolescents, teachers, and parents should pay attention to these and help them to adjust these excessive negative emotions (24, 26, 27). Fortunately, exercising time ≥1 h/day was a protective factor for poor mental health. Other studies have shown that exercise, especially aerobic exercise, can relieve anxiety (28, 29), while sedentary behavior has the opposite effect (30). Hence, physical exercise should be promoted during the epidemic.

The present study had some limitations. First, we adopted a longitudinal design but we did not analyze the psychological changes among different subgroups and the causes for these changes, and the difference between the two questionnaires on social demography limited our conclusion. Second, psychological assessment was based on an online survey and on self-report tools. The use of clinical interviews is encouraged in future studies to allow a more comprehensive assessment of the problem. Third, young people from poor families were not included in our study, and we need to cover a larger sample size and a wider range of socioeconomic groups to make the conclusions more representative.



CONCLUSIONS

During the COVID-19 epidemic, adolescents aged 13–16 years have had psychosocial problems, especially learning anxiety, sensitivity tendency, somatic anxiety, and phobia tendency, as well as risk factors for developing them. They are in need of mental health care and recovery programs. At the same time, our study provides insights for potential interventions. Strengthening physical exercise can alleviate psychological anxiety. Teachers and educators should encourage young people to develop appropriate physical exercises and guide young people's psychology to maintain a healthy and positive mental state. Furthermore, how to guide them is the focus of the next step.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by this project was approved by the Ethics Committee of Yancheng No. 1 People's Hospital (No. 2020K027), and we obtained informed consent from all students and one of their parents or legal guardians. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.



AUTHOR CONTRIBUTIONS

JQ and YD conceived and designed the study. HL and YW collected data. JW performed the statistical analysis. HL and JQ drafted the manuscript. JW and HL reviewed and revised manuscript. All authors read and approved the final manuscript and content of the final manuscript.



FUNDING

This work was supported by Maternal and Child Health Project of Jiangsu Province (No. F201650).



ACKNOWLEDGMENTS

The authors give thanks to Xin Zhang, Psychologist in Suzhou International Academy, BFSU, for consultation at the start of the study on the design and implementation of the trial. In addition, we would like to show our gratitude to all of the participants for their involvement in this survey.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2021.695556/full#supplementary-material



ABBREVIATIONS

COVID-19, coronavirus disease 2019; SARS, severe acute respiratory syndrome; MHT, Mental Health Test; CMAS, Children's Manifest Anxiety Scale; OR, odds ratios; CI, confidence interval.



REFERENCES

 1. Coronavirus Disease (COVID-19) Weekly Epidemiological Update and Weekly Operational Update. Available online at: https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19 (accessed April 13, 2021).

 2. Wu J, Yu J, Shi X, Li W, Song S, Zhao L, et al. Epidemiological and clinical characteristics of 70 cases of coronavirus disease and concomitant hepatitis B virus infection: a multicentre descriptive study. J Viral Hepatitis. (2021) 28:80–8. doi: 10.1111/jvh.13404

 3. Berger ZD, Evans NG, Phelan AL, Silverman RD. Covid-19: control measures must be equitable and inclusive. BMJ. (2020) 368:m1141. doi: 10.1136/bmj.m1141

 4. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate psychological responses and associated factors during the initial stage of the 2019 Coronavirus Disease (COVID-19) epidemic among the General Population in China. Int J Environ Res Public Health. (2020) 17:1729. doi: 10.3390/ijerph17051729

 5. Lima CKT, Carvalho PMM, Lima IAAS, Nunes JVAO, Saraiva JS, de Souza RI, et al. The emotional impact of Coronavirus 2019-nCoV (new Coronavirus disease). Psychiatry Res. (2020) 287:112915. doi: 10.1016/j.psychres.2020.112915

 6. Colizzi M, Bortoletto R, Silvestri M, Mondini F, Puttini E, Cainelli C, et al. Medically unexplained symptoms in the times of Covid-19 pandemic: a case-report. Brain Behav Immun Health. (2020) 5:100073. doi: 10.1016/j.bbih.2020.100073

 7. Gregory AM, Caspi A, Moffitt TE, Koenen K, Eley TC, Poulton R. Juvenile mental health histories of adults with anxiety disorders. Am J Psychiatry. (2007) 164:301–8. doi: 10.1176/ajp.2007.164.2.301

 8. Sawyer SM, Afifi RA, Bearinger LH, Blakemore S-J, Dick B, Ezeh AC, et al. Adolescence: a foundation for future health. Lancet. (2012) 379:1630–40. doi: 10.1016/S0140-6736(12)60072-5

 9. Main A, Zhou Q, Ma Y, Luecken LJ, Liu X. Relations of SARS-related stressors and coping to Chinese college students' psychological adjustment during the 2003 Beijing SARS epidemic. J Couns Psychol. (2011) 58:410–23. doi: 10.1037/a0023632

 10. Luo Y, Wang H, Lei X, Guo X, Huang K, Liu Q. Resilience in rural left-behind middle school students in Yunyang county of the Three Gorges area in China: a prospective cohort study. BMC Psychiatry. (2016) 16:77. doi: 10.1186/s12888-016-0781-1

 11. Guan H, Wang H, Du K, Zhao J, Boswell M, Shi Y, et al. The effect of providing free eyeglasses on children's mental health outcomes in China: a cluster-randomized controlled trial. Int J Environ Res Public Health. (2018) 15:2749. doi: 10.3390/ijerph15122749

 12. Reynolds CR, Richmond BO. What i think and feel: a revised measure of children's manifest anxiety. J Abnorm Child Psychol. (1997) 25:15–20. 

 13. Tao XW, Guan HY, Zhao YR, Fan ZY. Mental health among left-behind preschool-aged children: preliminary survey of its status and associated risk factors in rural China. J Int Med Res. (2014) 42:120–9. doi: 10.1177/0300060513503922

 14. Liu H, Shi Y, Auden E, Rozelle S. Anxiety in rural Chinese children and adolescents: comparisons across provinces and among subgroups. Int J Environ Res Public Health. (2018) 15:2087. doi: 10.3390/ijerph15102087

 15. Ding Y, Xu J, Huang S, Li P, Lu C, Xie S. Risk perception and depression in public health crises: evidence from the COVID-19 crisis in China. Int J Environ Res Public Health. (2020) 17:5728. doi: 10.3390/ijerph17165728

 16. Fava GA, McEwen BS, Guidi J, Gostoli S, Offidani E, Sonino N. Clinical characterization of allostatic overload. Psychoneuroendocrinology. (2019) 108:94–101. doi: 10.1016/j.psyneuen.2019.05.028

 17. van Griensven F, Chakkraband ML, Thienkrua W, Pengjuntr W, Lopes Cardozo B, Tantipiwatanaskul P, et al.Mental health problems among adults in tsunami-affected areas in southern Thailand. JAMA. (2006) 296:537–48. doi: 10.1001/jama.296.5.537

 18. Mohammed A, Sheikh TL, Gidado S, Poggensee G, Nguku P, Olayinka A, et al. An evaluation of psychological distress and social support of survivors and contacts of Ebola virus disease infection and their relatives in Lagos, Nigeria: a cross sectional study−2014. BMC Public Health. (2015) 15:824. doi: 10.1186/s12889-015-2167-6

 19. Wright KD, Lebell MA, Carleton RN. Intolerance of uncertainty, anxiety sensitivity, health anxiety, and anxiety disorder symptoms in youth. J Anxiety Disord. (2016) 41:35–42. doi: 10.1016/j.janxdis.2016.04.011

 20. Yu M, Chasson GS, Wang M, Zhu Y, Xu Q, Wang J. The latent profile analysis of Chinese adolescents' anxiety: examination and validation. J Anxiety Disord. (2018) 59:74–81. doi: 10.1016/j.janxdis.2018.09.005

 21. van der Veen DC, van Dijk S, Comijs HC, van Zelst WH, Schoevers RA, Oude Voshaar RC. The importance of personality and life-events in anxious depression: from trait to state anxiety. Aging Ment Health. (2017) 21:1177–83. doi: 10.1080/13607863.2016.1202894

 22. Wu L, Gao X. Children's dental fear and anxiety: exploring family related factors. BMC Oral Health. (2018) 18:100. doi: 10.1186/s12903-018-0553-z

 23. Kuringe E, Materu J, Nyato D, Majani E, Ngeni F, Shao A, et al. Prevalence and correlates of depression and anxiety symptoms among out-of-school adolescent girls and young women in Tanzania: a cross-sectional study. PLoS ONE. (2019) 14:e0221053. doi: 10.1371/journal.pone.0221053

 24. Commodari E, La Rosa VL. Adolescents in quarantine during COVID-19 pandemic in Italy: perceived health risk, beliefs, psychological experiences and expectations for the future. Front Psychol. (2020) 11:559951. doi: 10.3389/fpsyg.2020.559951

 25. Kramer AD, Guillory JE, Hancock JT. Experimental evidence of massive-scale emotional contagion through social networks. Proc Natl Acad Sci USA. (2014) 111:8788–90. doi: 10.1073/pnas.1320040111

 26. Commodari E, La Rosa VL, Coniglio MA. Health risk perceptions in the era of the new coronavirus: are the Italian people ready for a novel virus? A cross-sectional study on perceived personal and comparative susceptibility for infectious diseases. Public Health. (2020) 187:8–14. doi: 10.1016/j.puhe.2020.07.036

 27. Guessoum SB, Lachal J, Radjack R, Carretier E, Minassian S, Benoit L, et al. Adolescent psychiatric disorders during the COVID-19 pandemic and lockdown. Psychiatry Res. (2020) 291:113264. doi: 10.1016/j.psychres.2020.113264

 28. Stonerock GL, Hoffman BM, Smith PJ, Blumenthal JA. Exercise as treatment for anxiety: systematic review and analysis. Ann Behav Med. (2015) 49:542–56. doi: 10.1007/s12160-014-9685-9

 29. Aylett E, Small N, Bower P. Exercise in the treatment of clinical anxiety in general practice - a systematic review and meta-analysis. BMC Health Serv Res. (2018) 18:559. doi: 10.1186/s12913-018-3313-5

 30. Stanczykiewicz B, Banik A, Knoll N, Keller J, Hohl DH, Rosińczuk J, et al. Sedentary behaviors and anxiety among children, adolescents and adults: a systematic review and meta-analysis. BMC Public Health. (2019) 19:459. doi: 10.1186/s12889-019-6715-3 

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Qin, Ding, Gao, Wu, Lv and Wu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-12-695556-t003.jpg
Variables

Models for general MHT
Family structure (stem vs. nuclear)
Siblings (yes vs. no)

Exercise time per day (=1vs. <1h)

Risk of family members coming in contact with
COVID-19 (yes vs. no)

Models for learning anxiety
Exercise time per day (>1vs. <1h)

Risk of family members coming in contact with
COVID-19 (yes vs. no)

Mocdels for personal anxiety
Personality (extrovert vs. introvert)
Models for loneliness anxiety
Family structure (stem vs. nuclear)
Models for self-blaming tendency
Family structure (stem vs. nuclear)
Daily exercise (yes vs. no)

Risk of family members corming in contact with
COVID-19 (yes vs. no)

Models for sensitivity tendency
Sex (female vs. male)
Daily exercise (yes vs. no)

Risk of family members coming in contact with
COVID-19 (yes vs. no)

Models for somatic anxiety

Risk of family members coming in contact with
COVID-19 (yes vs. no)

Models for phobia anxiety
Sex (female vs. male)

Family structure (stem vs. nuclear)
Exercise time per day (=1 vs. <1h)
Models for impulsive tendency
No variables were entered

OR, Odds ratio; Cl, confidence interval.

OR (95%C1)

3.74(1.83-7.69)
2.21(1.09-4.49)
023 (0.09-0.62)
6.38 (2.85-14.26)

052 (0.20-0.99)
2.28(1.07-4.85)

0.27 (0.11-0.66)

3.14(1.28-7.70)

2.13(1.04-4.37)
2.62 (1.28-6.38)
497 (2.26-10.81)

2.18(1.25-3.80)
2.27 (1.30-3.96)
436 (1.99-9.56)

9.07 (3.95-20.82)

2.75 (1.02-7.41)
4.08(1.63-10.20)
0.10 (0.01-0.77)

P

<0.01
0.03
<0.01
<0.01

0.03
0.03

<0.01

0.01

0.04
0.01
<0.01

0.01
<0.01
<0.01

<0.01

<0.05
<0.01
0.03





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Effects of COVID-19 on Mental Health and Anxiety of Adolescents Aged 13–16 Years: A Comparative Analysis of Longitudinal Data From China



		Introduction



		Materials and Methods



		Participants and Procedure



		Measurements



		Statistical Analysis







		Results



		Psychological Manifestations of Adolescents Before and During the COVID-19 Epidemic



		Comparison of Sociodemographic Features Between Normal and Poor Mental Health Groups During the COVID-19 Epidemic



		Outcomes of Psychological Manifestations







		Discussion



		Conclusions



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Supplementary Material



		Abbreviations



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

Effects of COVID-19 on Mental Health
and Anxiety of Adolescents Aged
13-16 Years: A Comparative Analysis
of Longitudinal Data From China





OPS/images/fpsyt-12-695556-t001.jpg
Characteristics Before the epidemic During the epidemic P

(n=252) (n =248)
General MHT, % (n) 0001
<65 points 87.7 (221) 75.8 (188)
>55 points 12.3(31) 24.2 (60)
Learning anxiety, % (n) <001
<8 points 66.3 (167) 435 (108)
>8 points 33.7 (85) 56.4 (140)
Personal anxiety, % (1) 021
<8 points 91.7 (231) 86.9 (219)
>8 points 83 (1) 115 (29)
Loneliness anxiety, 083
% (n)
<8 points 905 (228) 89.9 (223)
>8 points 95 (24) 10.1 (25)
Self-blaming tendency, 093
% (n)
<8 points 80.2 (202) 79.8 (198)
>8 points 19.8(50) 206 (50)
Sensitivity tendency, <001
% (n)
<8 points 80.2(202) 54.0 (134)
>8 points 19.8 (50) 46,0 (114)
Somatic anxiety, % (1) <001
<8 points 86.1 (217) 593 (147)
>8 points 13.9(35) 407 (101)
Phobia anxiety, % (1) 001
<8 points 96.6 (241) 89.9 (223)
>8 points 4.4(110) 10.1 (25)
Impulsive tendency, o.16
% (n)
<8 points 94.0 237) 90.7 (225)

>8 points 61.0(5) 9.3 (230)





OPS/images/fpsyt-12-695556-t002.jpg
Characteristics

Sex, % ()
Male

Female

Age (years), % (n)

13

14

15

16

Living areas, % (1)
Rural

Utban

Family structure, % (1)
Nuclear famiy

Stem family

Extended famiy

Others

Personality, % (n)
Introverted

Extroverted

Siblings, % (n)

No

Yes

Exercise time per day,
% (n)

<ih

>1h

No. of times leaving
home, % (n)

0

1or2

>3

Risk of family members
coming in contact with
COVID-19, % ()

No

Yes

Normal mental health Poor mental health P

(n=188)

48.4 (91)
516(97)

207 (39)
303 (57)
362 (68)
12.8 (24)

34.6(65)
65.4(123)

81.9(154)
18.1(34)
0
o

33.0 (62)
67.0(126)

553 (104)
44.7 ©4)

67.0(126)
330 (62)

75.0 (141)
18.6(35)
6.4(12)

90.0(169)
10.0 (19)

(n =60)

38.3(29)
61.787)

20(12)
31.7(19)
300(18)
183 (11)

383(29)
61.7@87)

51.731)
483 (29)
0
0

55.0(33)
45.027)

40.0 24)
60.0(36)

90.0(54)
10.0(6)

76.7 (46)
15.0(9)
83(5)

56.7(34)
43.3(26)

017

0.67

0.64

<0.01

<0.01

0.04

0.001

0.74

<0.01









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





