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Background: The coronavirus disease 2019 (COVID-19) pandemic has resulted in a plethora of psychological problems worldwide since its onset in December 2019. In the upheaval period, compared with medical college students, nonmedical students' psychological state deserves additional concern due to their lack of medical knowledge. Although the epidemic in China has been largely controlled for several months, the mental health problems resulting from the COVID-19 epidemic persist to this day. In this study, we assessed the mental health problems and associated risk factors experienced by nonmedical vs. medical college students in universities of Shandong Province during the COVID-19 epidemic recovery period.

Methods: An online survey was conducted over the period from 17 to 19 December 2020. A total of 954 Chinese college students (486 nonmedical and 468 medical students) from three universities of Shandong Province participated in the survey. Mental health variables were assessed with use of Patient Health Questionnaire-9 (PHQ-9), Generalized Anxiety Disorder-7 (GAD-7), and Insomnia Severity Index (ISI).

Results: Compared with medical students, nonmedical college students had higher prevalence rates of depression (53.9 vs. 46.4%; p = 0.020) and insomnia (28.0 vs. 22.4%, p = 0.049), as well as higher total scores on the PHQ-9 (p = 0.03) and ISI (p < 0.01). Among nonmedical college students, being female and native of non-Shandong were risk factors for anxiety and depression (p < 0.01), while only native of non-Shandong for insomnia (p < 0.01). Among medical students, age (p < 0.01) and living in rural areas (p = 0.04) were risk factors for depression, while only age (p < 0.05) was a risk factor for anxiety and insomnia.

Conclusion: Nonmedical college students in the universities of Shandong Province had more mental health problems and more risk factors for developing them during the COVID-19 epidemic recovery period than medical students. These nonmedical students require additional attention and recovery programs to alleviate the increased incidence of psychological problems related to COVID-19.
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INTRODUCTION

The novel coronavirus disease 2019 (COVID-19) outbreak was first detected and reported in Wuhan, China in late December 2019 (1). Since being declared a global health emergency by the World Health Organization (WHO), the COVID-19 epidemic has spread worldwide resulting in massive disruptions to everyday life (2). According to the WHO, as of 3:02 p.m. CET on 5 December 2020, there were 65,257,767 confirmed global cases of COVID-19, including 1,513,179 deaths (3). Unfortunately, no effective treatments were available for this pandemic (4, 5), and in the absence of widespread vaccination, containment of COVID-19 was problematic, resulting in immeasurable disasters and losses throughout the world.

Increasing evidences have indicated that people were experiencing psychological problems caused by stress in response to negative information on COVID-19, changes in daily routines, and the uncertainty regarding the future of the epidemic (6). The psychological impact of COVID-19, which has been reported within the general public (7), healthcare workers (8), and elderly adults (9), was characterized by increases in anxiety, depression, and insomnia. Inevitably, as a special social group, college students' daily routines changed dramatically in a short period after the COVID-19 epidemic began, as they had to leave campus, adjust to social distancing, and adapt to online learning platforms. Thus, increases in the incidence of mental health problems experienced by college students have been reported. During the height of the COVID-19 epidemic in China, anxiety of college students was reported as being relatively high, a condition that was augmented in those having acquaintances or relatives infected with COVID-19 (10). With the global pandemic of COVID-19, a study of 8,004 college students in France (11) and another of 162 in America (12) showed that students suffered from particularly high levels of anxiety and depression, which were associated with over-focusing on the information of COVID-19, difficulties in academic activities, and employment losses. Taken together, there is no doubt that the COVID-19 epidemic has exerted a substantial psychological impact among college students on a global scale.

College students' psychological problems can significantly impair their academic success and health behaviors (13). Notably, these mental health problems related to the COVID-19 epidemic are not going away soon, and may be heightened and persist over time, thus affecting future careers and personal opportunities. Previous studies have revealed that the psychological problems of students whose routine life were significantly affected during a prior infectious disease epidemic persist to this day (14, 15). Therefore, the mental health of college students needs long-term attention in all periods of the COVID-19 epidemic, including the early period, the epidemic recovery period, and even the post-COVID-19 era.

Interestingly, compared with nonmedical students, medical students have deeper medical knowledge of COVID-19 and professional training (16). They deal with the epidemic with different mentalities and then are affected psychologically differently. Thus, an important topic of investigation involves comparing the mental health effects of the COVID-19 epidemic within medical vs. nonmedical students. Such a study would assist in gaining insights into the psychological mechanisms of stress during epidemics and constructing an effective psychological support system for different population groups. As summarized above, the present research focuses on the mental health status of medical and nonmedical students in the universities of Shandong Province during the COVID-19 epidemic recovery period, then measures the levels of anxiety, depression, and insomnia of students via an online survey, and further explores the risk factors for them.



MATERIALS AND METHODS


Design, Procedure, and Participants

This was a cross-sectional study performed via an online survey conducted over the period from 17 to 19 December of 2020, 11 months after the COVID-19 epidemic outbreak founded in Wuhan (17). This period of investigation corresponded to the recovery stage after the outbreak of COVID-19 in China (18), i.e., the COVID-19 epidemic recovery period.

From the 16 cities in Shandong Province, three cities were selected at random (Jinan, Dezhou, and Jining), and then one University from each of these three cities was randomly selected for this survey. The selected universities consisted of Shandong University, Jining Medical University, and Dezhou University. In order to facilitate a unified management, all grades in the selected universities possessed their own WeChat groups, which included all undergraduate and postgraduate students. All the participants in the survey came from those WeChat groups, and none was infected by COVID-19.

The applet with a questionnaire was sent to the WeChat group, informing each of the students that they were welcome to participate in the online survey. Before responses, all students were informed of the purpose of the survey, aiming to better understand the mental health states of college students associated with the COVID-19 epidemic. A simple math question (i.e., 14–5=?) was included at the end to ensure the quality and completeness of responses with the questionnaire. Participants failing to complete the survey received a warning on unanswered questions from the online applet. The online applet did not give warnings to those who gave up. As a result, the participants were those who volunteered to take the online survey and completed all questions of the questionnaire. This study was approved by the Medical Ethics Committee of the Second Hospital of Shandong University [No. KYLL-2020(LW)-064].



Measurements

Demographic data garnered from the questionnaire included sex, age, major (medical students, i.e., students of medicine, vs. nonmedical students), education status (undergraduate vs. postgraduate), native place (Shandong vs. non-Shandong), living areas (urban vs. rural), household income per year (≤ 100,000, 100,000–200,000, and ≥200,000 RMB), and risk of contact with COVID-19 patients in community, i.e., as being an infected individual who lives in the same community as the participants in the survey, whether or not they wear a mask or maintain an adequate social distance. Participants were also asked whether they have had insomnia or psychiatric disorders prior to COVID-19 and whether they were having organic diseases [the question was “Do you currently have any organic disease? (diagnosed by medical examination in the hospital)”], and those who replied positively were automatically excluded by the applet. In addition, insomnia, anxiety, and depression symptoms as experienced in students after the onset of COVID-19 were assessed.

Symptoms of depression were assessed via the Patient Health Questionnaire-9 (PHQ-9) (19), a self-report questionnaire with a nine-item scale widely used in China (20). The items are scored on a four-point scale ranging from 0 to 3 with participants' ratings reflecting the depression experienced over the preceding 2 weeks (0—not at all, 1—several days, 2—more than half of the days over this 2-week period, and 3—nearly every day). Previous studies suggest that the total score ranges from 0 to 27 (0–4: without depression symptoms, 5–9: with mild depression symptoms, 10–14: with moderate depression symptoms, 15–19: with moderate to severe depression symptoms, and 20–27: with severe depression symptoms) (21).

Symptoms of anxiety were assessed via the Generalized Anxiety Disorder Scale (GAD-7) (22); the reliability and validity of this scale have been well-established (23, 24). GAD-7 is a self-report questionnaire with a seven-item scale. The items are scored on a four-point scale ranging from 0 to 3 with participants' ratings reflecting the anxiety experienced over the preceding 2 weeks (0—not at all, 1—several days, 2—more than half of the days over this 2-week period, and 3—nearly every day). The total score ranges from 0 to 21 (0–4: without anxiety symptoms, 5–9: with mild anxiety symptoms, 10–13: with moderate anxiety symptoms, 14–18: with moderate to severe anxiety symptoms, and 19–21: with severe anxiety symptoms) (22).

Symptoms of insomnia were assessed via the Insomnia Severity Index (ISI), a seven-item self-report index assessing the severity of initial, middle, and late insomnia, sleep problem interference with daily functioning, satisfaction with current sleep pattern, noticeability of impairment caused by the sleep problem, and worry about sleep problems (25). The items are scored on a five-point scale ranging from 0 to 4 (26), with participants rating their sleep-related experiences over the preceding 2 weeks. The total score ranges from 0 to 28 (0–7: without insomnia, 8–14: with mild insomnia, 15–21: with moderate insomnia, and 22–28: with severe insomnia).



Statistical Analyses

Data analyses were performed via the IBM SPSS Statistical Software (version 19). χ2 tests were used to compare group differences of categorical variables. Mann–Whitney tests were used to compare independent groups on continuous variables nonnormally distributed. Multivariate logistic regression analyses were performed using stepwise variable selection, and all variables were entered into the model to explore independent influence for different risk dimensions, such as insomnia, anxiety, and depression. Subgroup analyses were performed for medical and nonmedical college students. All hypotheses were tested at a significance level of 0.05.




RESULTS

A total of 954 college students completed the survey as presented via WeChat in December 2020. Table 1 presented sociodemographic features of the whole sample and compared 468 medical students (440 undergraduate and 28 postgraduate) to 486 nonmedical students (437 undergraduate and 49 postgraduate). Study participants were predominantly female (61.6%) and native of Shandong (71.2%). Only 9.6% of participants reported a risk of contact with COVID-19 patients in the community.


Table 1. Sociodemographic characteristics in medical college students vs. nonmedical college students.

[image: Table 1]

As shown in Table 2, nonmedical students showed higher prevalence rates of depression (53.9 vs. 46.4%; p = 0.020) and insomnia (28.0 vs. 22.4%, p = 0.049) than medical students, but there was no significant difference in the prevalence rates of anxiety between nonmedical and medical students (36.4 vs. 32.7%; p = 0.226). The majority of college students reporting depression, anxiety, or insomnia rated their experiences as being mild or moderate. More specifically, for nonmedical and medical students, the mild/moderate prevalence of depression was 30.2/14.4% and 25.7/11.3%, anxiety was 26.5/4.1% and 21.4/6.2%, and insomnia was 21.6/5.8% and 19.4/2.6%, respectively. There were no statistically significant differences between nonmedical and medical students for the severity of depression (p = 0.586), anxiety (p = 0.238), or insomnia (p = 0.062).


Table 2. Mental health status in medical college students vs. nonmedical college students.
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As indicated in Table 3, nonmedical students also showed higher total scores of PHQ-9 (p = 0.03) and ISI (p < 0.01) than medical students, but there was no significant difference in the total scores of GAD-7 between nonmedical and medical students (p = 0.07). Compared with medical students, nonmedical students showed higher scores on three of the nine items on the depressive symptom scale, and four of the seven items on the insomnia symptoms scale, including items 3 (early awakening; p = 0.04), 4 (satisfaction; p < 0.01), 5 (interference; p < 0.01), and 6 (noticeable; p = 0.02). No significant difference in anxiety levels between the two groups was present (Table 3).


Table 3. Psychological manifestations of medical college students vs. nonmedical college students.
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The multivariate logistic regression analyses (Table 4) showed that being female (odds ratio [OR], 1.83; 95% confidence interval [CI], 1.24–2.70; p < 0.01) and native of non-Shandong (OR, 2.13; 95% CI, 1.40–3.25; p < 0.01) were risk factors for depression among nonmedical college students, while age (OR, 1.85; 95% CI, 1.35–2.52; p < 0.01) and living in rural areas (OR, 1.51; 95% CI, 1.01–2.24; p = 0.04) were risk factors for the medical college students. Two variables were independently associated with anxiety risk factors among nonmedical college students: being female (OR, 1.53; 95% CI, 1.01–2.30; p = 0.04) and native of non-Shandong (OR, 2.22; 95% CI, 1.48–3.35; p < 0.01), while only age (OR, 1.70; 95% CI, 1.26–2.30; p < 0.01) was a risk factor for the medical college students. For insomnia symptoms, native of non-Shandong (OR, 1.84; 95% CI, 1.96–2.83; p < 0.01) was selected as an independent risk factor among nonmedical students, while age (OR, 1.40; 95% CI, 1.02–1.91; p = 0.04) as a risk factor was found for medical college students.


Table 4. Outcomes of mental health manifestations.
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DISCUSSION

Previous studies have suggested that public health emergencies can exert significant effects on the mental health of college students (27). An online survey during the maximal period of the COVID-19 epidemic reported that, when asked to learn online at home, nonmedical college students showed higher levels of anxiety and depression than medical students (28). However, limited information is available on the COVID-19 epidemic impact on the mental health of nonmedical college students during the COVID-19 epidemic recovery period, when the epidemic was largely contained and students returned to campus to continue normal academic activities for several months. The present study is the first to investigate the levels of depression, anxiety, and insomnia of both medical and nonmedical students in universities of Shandong during the COVID-19 epidemic recovery period, as well as the risk factors for them. The findings of this study can serve as the foundation for the development of more effective protocols for use in protecting college students' physical and mental health from the stress of the COVID-19 epidemic.

Our survey results revealed for the first time that the prevalence of depression and insomnia among nonmedical students was higher than that of medical students in universities of Shandong in December 2020 when assessed during the COVID-19 epidemic recovery period. Interestingly, no statistically significant differences in the severity of depression and insomnia were obtained between these nonmedical and medical students. It seems likely that the increase of psychological distress experienced by nonmedical students may be associated with their relative lack of medical knowledge regarding COVID-19. As the global epidemic continued to intensify, they were increasingly concerned about the domestic re-emergence of the epidemic, resulting in an over-focus on negative information. In contrast, the more comprehensive knowledge resulting from their biomedical backgrounds enables medical students to have more confidence in the containment of the epidemic and take more aggressive precautions (16, 29). Recent researches showed that students with a higher awareness of COVID-19 experienced lower risks of mild anxiety, suggesting that the improved cognition of the epidemic was beneficial for the mental health (30). These findings were similar to those as reported for the SARS epidemic, where knowledge of the etiology, prevention, and treatment of the infectious disease aided in alleviating students' anxiety about its outbreak (31, 32). Encouragingly, with the training on the Novel Coronavirus Infection Pneumonia Protection, Diagnosis and Treatment Plan for all medical staff combined with adequate supplies of medical protections, no more doctors have been infected with COVID-19 among ~40,000 medical personnel nationwide supporting Hubei medical services (33). Therefore, we suggest that, to improve the mental health problems of nonmedical students, relevant government departments and universities should develop specialized education for them to improve their cognition of COVID-19 transmission, treatment, prognosis, and prevention.

An additional possibility to consider is that the higher levels of depression and insomnia in nonmedical students may be amplified by their pre-existing immediate responses during the maximal period of the COVID-19 epidemic. Xie et al. (28) reported that in the maximal period of the epidemic, the immediate psychological effects of COVID-19 upon nonmedical Chinese college students induced more severe anxiety and depression than those on medical students. Combining with previous reports showing that the impact of some public health events on college students or the general public is lasting without timely psychological intervention (34, 35), we believe that the mental health problems related to the COVID-19 outbreak among college students may persist and be amplified over time. Accordingly, we propose that long-term follow-ups and therapies involving professional psychological interventions and guidance should be promptly initiated, for these nonmedical students suffering during the COVID-19 outbreak, and the sooner the better.

Our study also identified potential risk factors for the development of depression, anxiety, and insomnia in these nonmedical vs. medical students. Undoubtedly, these risk factors might endure allostatic overload and promote the development of psychopathology, including chronic insomnia (36). Independent factors, i.e., being female or native of non-Shandong, were common risk factors for depression and anxiety among nonmedical students, while living in rural areas and age were risk factors of depression for medical students. Among these nonmedical students, females might be more sensitive to stress related to COVID-19. Previous researches have revealed that women were more vulnerable to stress- and fear-based disorders, such as anxiety and post-traumatic stress disorder (37). With regard to native of non-Shandong as another risk factor for these nonmedical students, we believe that the work of the local government and University personnel in Shandong was productive in the early stage of COVID-19 epidemic. Notably, with the initial COVID-19 outbreak, the Shandong government assisted local people in taking various measures to control the spread of the epidemic, including timely and transparent disclosures regarding data, popularization of knowledge about the spread and protection of COVID-19, and provisions of telemedicine (38). All of these efforts, predominantly in Shandong, would contribute to easing the burden of the epidemic within the local public, including nonmedical students. Among these medical students, it seems reasonable that the depression of living in rural areas was closely associated with the relative scarcity of medical resources in remote mountainous areas, as they were more aware of the importance of preventive measures against the epidemic (39). Moreover, the older medical students interning in hospital settings would inevitably face a higher risk of exposure to COVID-19 patients, thereby creating more psychological problems. In this way, nonmedical students with high risks of contact with COVID-19 patients in the community would experience depression like that of medical students.

In all, appropriate learning conditions (40) and psychological recovery programs (41) appear to be necessary. Primarily, those programs favor activities that contribute to optimal physical and mental health. Active participation may help nonmedical students quickly adapt to the distress caused by the COVID-19 epidemic and progress to optimal health, thereby achieving academic excellence. In addition, an enhanced dissemination of recent medical findings related to diagnosis, treatment, and prevention of COVID-19 (42) can serve as a means to shield nonmedical college students from distress of uncertainty about the unknown during the current global pandemic of COVID-19. In this regard, new media and short videos may be of great help in distributions of information (43). Encouragingly, the inception of a free, full coverage COVID-19 vaccinations nationwide in January 2021 should maximize the protection of these college students in China.


Limitations

This present study has several limitations. First, as a cross-sectional design was used, the inadequacies associated with such a design cannot be avoided. A survey of the psychological changes of students in different periods of the COVID-19 epidemic would have provided a better understanding of the mental impact of the disease. Second, the data were acquired from psychological self-assessments via an online survey, which is bound to be some deviations. Therefore, further studies were encouraged to use clinical interviews for more comprehensive assessment. Third, as these medical and nonmedical students were not sampled independently, this may introduce some bias in the sampling procedure. Finally, the voluntary nature of the survey made follow-up difficult as very few students were willing to fill in the questionnaire again.




CONCLUSION

In conclusion, a higher prevalence of psychological symptoms was present in nonmedical vs. medical students in universities within the Shandong Province during the COVID-19 epidemic recovery period, as well as associated risk factors. Nonmedical students would benefit from positive approaches, including supplemental learnings regarding comprehensive knowledge of COVID-19, recovery programs, and long-term psychological interventions to improve their psychological well-being.



DATA AVAILABILITY STATEMENT

The datasets presented in this article are not readily available due to participants' names and contact information. Requests to access the datasets should be directed to nuancheng471227@163.com.



ETHICS STATEMENT

All participants provided their online informed consent. The study was approved by the Medical Ethics Committee of the Second Hospital of Shandong University [No. KYLL-2020(LW)-064]. All subjects were informed about the purpose of the study in accordance with Chinese legislation.



AUTHOR CONTRIBUTIONS

PW: conception and design. XZ, YG, HY, BY, HX, ZX, QL, JS, JB, WM, and PW: conduction. XZ and LL: statistical analysis. XZ, BY, HX, ZX, JS, and WM: administrative, technical, or material support. XZ: drafting of the manuscript. WM and PW: critical revision of the manuscript for important intellectual content. All authors read and approved the final paper.



FUNDING

HW was supported by grants from the National Natural Science Foundation of China (81870848), Rongxiang Regenerative Medicine Foundation of Shandong University (No. 2019SDRX-09), Shandong University under grant number 2019Y246, sy20202401, and Shandong University humanities and social science major project (No. 19RWZD14). The funding organizations had no role in the design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and decision to submit the manuscript for publication.



ACKNOWLEDGMENTS

The authors would like to thank all participants for their time and excellent cooperation.



REFERENCES

 1. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet. (2020) 395:507–13. doi: 10.1016/S0140-6736(20)30211-7

 2. Sohrabi C, Alsafi Z, O'Neill N, Khan M, Kerwan A, Al-Jabir A, et al. World Health Organization declares global emergency: a review of the 2019 novel coronavirus (COVID-19). Int J Surg. (2020) 76:71–6. doi: 10.1016/j.ijsu.2020.02.034

 3. World Health Organization. WHO Coronavirus Disease (COVID-19) Dashboard. Available online at: https://covid19.who.int/ (cited July 23, 2020).

 4. Wan S, Xiang Y, Fang W, Zheng Y, Li B, Hu Y, et al. Clinical features and treatment of COVID-19 patients in northeast Chongqing. J Med Virol. (2020) 92:797–806. doi: 10.1002/jmv.25783

 5. Li C, Ren L. Recent progress on the diagnosis of 2019 Novel Coronavirus. Transbound Emerg Dis. (2020) 67:1485–91. doi: 10.1111/tbed.13620

 6. Talevi D, Socci V, Carai M, Carnaghi G, Faleri S, Trebbi E, et al. Mental health outcomes of the CoViD-19 pandemic. Riv Psichiatr. (2020) 55:137–44. doi: 10.1708/3382.33569

 7. Xiong J, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L, et al. Impact of COVID-19 pandemic on mental health in the general population: a systematic review. J Affect Disord. (2020) 277:55–64. doi: 10.1016/j.jad.2020.08.001

 8. Chew NWS, Lee GKH, Tan BYQ, Jing M, Goh Y, Ngiam NJH, et al. A multinational, multicentre study on the psychological outcomes and associated physical symptoms amongst healthcare workers during COVID-19 outbreak. Brain Behav Immun. (2020) 88:559–65. doi: 10.1016/j.bbi.2020.04.049

 9. Sepulveda-Loyola W, Rodriguez-Sanchez I, Perez-Rodriguez P, Ganz F, Torralba R, Oliveira DV, et al. Impact of social isolation due to COVID-19 on health in older people: mental and physical effects and recommendations. J Nutr Health Aging. (2020) 24:938–47. doi: 10.1007/s12603-020-1500-7

 10. Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, et al. The psychological impact of the COVID-19 epidemic on college students in China. Psychiatry Res. (2020) 287:112934. doi: 10.1016/j.psychres.2020.112934

 11. Essadek A, Rabeyron T. Mental health of French students during the Covid-19 pandemic. J Affect Disord. (2020) 277:392–3. doi: 10.1016/j.jad.2020.08.042

 12. Kecojevic A, Basch CH, Sullivan M, Davi NK. The impact of the COVID-19 epidemic on mental health of undergraduate students in New Jersey, cross-sectional study. PLoS One. (2020) 15:e0239696. doi: 10.1371/journal.pone.0239696

 13. Kivlighan DM, Schreier BA, Gates C, Hong JE, Corkery JM, Anderson CL, et al. The role of mental health counseling in college students' academic success: an interrupted time series analysis. J Couns Psychol. (2020). doi: 10.1037/cou0000534. [Epub ahead of print].

 14. Patel I, Guy J, Han Y, Marsh W, Pierce R, Johnson MS. Effects of Ebola Virus Disease education on student health professionals. Curr Pharm Teach Learn. (2018) 10:651–6. doi: 10.1016/j.cptl.2018.01.011

 15. Siddle J, Tolleson-Rinehart S, Brice J. Survey of Emergency Department staff on disaster preparedness and training for Ebola virus disease. Am J Disaster Med. (2016) 11:5–18. doi: 10.5055/ajdm.2016.0220

 16. Gao Z, Ying S, Liu J, Zhang H, Li J, Ma C. A cross-sectional study: comparing the attitude and knowledge of medical and non-medical students toward 2019 novel coronavirus. J Infect Public Health. (2020) 13:1419–23. doi: 10.1016/j.jiph.2020.06.031

 17. Mizumoto K, Kagaya K, Chowell G. Early epidemiological assessment of the transmission potential and virulence of coronavirus disease 2019 (COVID-19) in Wuhan City, China, January-February, 2020. BMC Med. (2020) 18:217. doi: 10.1186/s12916-020-01691-x

 18. Ren FF, Guo RJ. Public mental health in post-COVID-19 era. Psychiatr Danub. (2020) 32:251–5. doi: 10.24869/psyd.2020.251

 19. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. (2001) 16:606–13. doi: 10.1046/j.1525-1497.2001.016009606.x

 20. Wang W, Bian Q, Zhao Y, Li X, Wang W, Du J, et al. Reliability and validity of the Chinese version of the Patient Health Questionnaire (PHQ-9) in the general population. Gen Hosp Psychiatry. (2014) 36:539–44. doi: 10.1016/j.genhosppsych.2014.05.021

 21. Wu Y, Levis B, Riehm KE, Saadat N, Levis AW, Azar M, et al. Equivalency of the diagnostic accuracy of the PHQ-8 and PHQ-9: a systematic review and individual participant data meta-analysis - ERRATUM. Psychol Med. (2020) 50:2816. doi: 10.1017/S0033291719002137

 22. Plummer F, Manea L, Trepel D, McMillan D. Screening for anxiety disorders with the GAD-7 and GAD-2: a systematic review and diagnostic metaanalysis. Gen Hosp Psychiatry. (2016) 39:24–31. doi: 10.1016/j.genhosppsych.2015.11.005

 23. Lowe B, Decker O, Muller S, Brahler E, Schellberg D, Herzog W, et al. Validation and standardization of the Generalized Anxiety Disorder Screener (GAD-7) in the general population. Med Care. (2008) 46:266–74. doi: 10.1097/MLR.0b013e318160d093

 24. Zhou Y, Xu J, Rief W. Are comparisons of mental disorders between Chinese and German students possible? An examination of measurement invariance for the PHQ-15, PHQ-9 and GAD-7. BMC Psychiatry. (2020) 20:480. doi: 10.1186/s12888-020-02859-8

 25. Chen PY, Jan YW, Yang CM. Are the Insomnia Severity Index and Pittsburgh Sleep Quality Index valid outcome measures for Cognitive Behavioral Therapy for Insomnia? Inquiry from the perspective of response shifts and longitudinal measurement invariance in their Chinese versions. Sleep Med. (2017) 35:35–40. doi: 10.1016/j.sleep.2017.04.003

 26. Morin CM, Belleville G, Belanger L, Ivers H. The Insomnia Severity Index: psychometric indicators to detect insomnia cases and evaluate treatment response. Sleep. (2011) 34:601–8. doi: 10.1093/sleep/34.5.601

 27. Al-Rabiaah A, Temsah MH, Al-Eyadhy AA, Hasan GM, Al-Zamil F, Al-Subaie S, et al. Middle east respiratory syndrome-corona virus (MERS-CoV) associated stress among medical students at a University teaching hospital in Saudi Arabia. J Infect Public Health. (2020) 13:687–91. doi: 10.1016/j.jiph.2020.01.005

 28. Xie L, Luo H, Li M, Ge W, Xing B, Miao Q. The immediate psychological effects of Coronavirus Disease 2019 on medical and non-medical students in China. Int J Public Health. (2020) 65:1445–53. doi: 10.1007/s00038-020-01475-3

 29. Matusiak L, Szepietowska M, Krajewski P, Bialynicki-Birula R, Szepietowski J. Face masks use during the COVID-19 pandemic: Differences in attitudes and practices between medical and non-medical students. A survey of 2256 students in Poland. Adv Clin Exp Med. (2020) 29:1201–3. doi: 10.17219/acem/126295

 30. Chang J, Yuan Y, Wang D. [Mental health status and its influencing factors among college students during the epidemic of COVID-19]. Nan Fang Yi Ke Da Xue Xue Bao. (2020) 40:171–6. doi: 10.12122/j.issn.1673-4254.2020.02.06

 31. Wong JG, Cheung EP, Cheung V, Cheung C, Chan MT, Chua SE, et al. Psychological responses to the SARS outbreak in healthcare students in Hong Kong. Med Teach. (2004) 26:657–9. doi: 10.1080/01421590400006572

 32. Loh LC, Ali AM, Ang TH, Chelliah A. Impact of a spreading epidemic on medical students. Malays J Med Sci. (2006) 13:30–6.

 33. SINAnews. Beijing: In January, Hubei Had More Than 3,000 Medical Infections, and the Wuhan Health and Medical Committee Reported “None” for Half a Month. Available online at: https://news.sina.com.cn/o/2020-03-06/dociimxyqvz8395569.shtml (cited March 6, 2020) (in Chinese).

 34. 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

 35. Wu P, Fang Y, Guan Z, Fan B, Kong J, Yao Z, et al. The psychological impact of the SARS epidemic on hospital employees in China: exposure, risk perception, and altruistic acceptance of risk. Can J Psychiatry. (2009) 54:302–11. doi: 10.1177/070674370905400504

 36. Wang HX, Wang L, Zhang WR, Xue Q, Peng M, Sun ZC, et al. Effect of transcranial alternating current stimulation for the treatment of chronic insomnia: a randomized, double-blind, parallel-group, placebo-controlled clinical trial. Psychother Psychosom. (2020) 89:38–47. doi: 10.1159/000504609

 37. Maeng LY, Milad MR. Sex differences in anxiety disorders: Interactions between fear, stress, gonadal hormones. Horm Behav. (2015) 76:106–17. doi: 10.1016/j.yhbeh.2015.04.002

 38. Song X, Liu X, Wang C. The role of telemedicine during the COVID-19 epidemic in China-experience from Shandong province. Crit Care. (2020) 24:178. doi: 10.1186/s13054-020-02884-9

 39. Xiao H, Shu W, Li M, Li Z, Tao F, Wu X, et al. Social distancing among medical students during the 2019 coronavirus disease pandemic in China: disease awareness, anxiety disorder, depression, behavioral activities. Int J Environ Res Public Health. (2020) 17:5047. doi: 10.3390/ijerph17145047

 40. Li W, Yang Y, Liu ZH, Zhao YJ, Zhang Q, Zhang L, et al. Progression of mental health services during the COVID-19 outbreak in China. Int J Biol Sci. (2020) 16:1732–8. doi: 10.7150/ijbs.45120

 41. Inchausti F, MacBeth A, Hasson-Ohayon I, Dimaggio G. Psychological intervention and COVID-19: what we know so far and what we can do. J Contemp Psychother. (2020) 1–8. doi: 10.31234/osf.io/8svfa

 42. Asselah T, Durantel D, Pasmant E, Lau G, Schinazi RF. COVID-19: discovery, diagnostics and drug development. J Hepatol. (2021) 74:168–84. doi: 10.1016/j.jhep.2020.09.031

 43. Liu S, Yang L, Zhang C, Xiang YT, Liu Z, Hu S, et al. Online mental health services in China during the COVID-19 outbreak. Lancet Psychiatry. (2020) 7:e17–e8. doi: 10.1016/S2215-0366(20)30077-8

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 Zheng, Guo, Yang, Luo, Ya, Xu, Xue, Li, Shi, Bi, Ma and Wang. 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-12-680202-t003.jpg
Characteristics

PHQ-9 total score
Item 1: Little interest in doing things

Item 2: Feeling down/depressed/hopeless
Item 3: Sleep disorder, or sleeping too much
Item 4: Feeling tired or lack of energy

Item 5: Loss of appelite o eating too much
Item 6: Feel bad, or feel like a failure:

Item 7: Hard to focus

Item 8: Moving slowly, or fidgeting or fidgeting
Itern 9: The idea of dying or hurting oneself
GAD-7 total score

Item 1: Feeling nervous/anxious/on edge
Item 2: Not being able to stop worrying

Item 3: Worry too much about all sorts of things
Item 4: Hard to relax

Item 5: Fidgeting with restlessness

Item 6: Become easily annoyed o iritable
Item 7: Feeling scared of something terrible
I8! total score

Item 1: Faling asleep

Item 2: Staying asleep

Item 3: Early awakening

Item 4: Satisfaction

Item 5: Interfere

Item 6: Noticeable

Item 7: Worried

Total
(n =954)

5.83 +£5.68
0.74 £ 0.81
0.68 £ 0.79
0.69 + 0.86
0.84 % 0.85
0.70 £ 0.90
0.63 £0.84
0.90 + 0.95
0.42 £0.73
0.23 +0.58
3.76 £ 4.63
0.69 +0.79
0.57 £0.80
0.67 £ 0.87
0.54 £0.78
0.40 £0.70
0.53 +£0.76
0.36 + 0.68
487 +4.88
0.58 + 0.82
0.39+0.71
0.38 + 0.69
1.21+1.09
0.99 + 0.99
0.70 £ 0.91
0.62 £ 0.86

Medical college students
(n = 468)

5.55 £5.78
0.72 £0.83
0.67 £0.81
0.66 +0.83
0.81%0.88
0.67 £0.89
0.59 £0.83
0.82 +£0.91
0.40 £0.71
0.22 £0.67
3.60 £ 4.66
0.66 £0.78
0.56 +0.81
0.61+£0.84
0.53+0.77
0.40 £0.72
0.49 £0.75
0.35 £0.70
4.49 £4.73
0.56 +£0.79
0.37 £0.68
0.33 £0.61
1.12+£1.08
0.89 £ 0.99
0.63 +0.86
0.59 £ 0.84

Nonmedical college students
(n = 486)

6.10£5.57
0.76 £ 0.80
0.70£0.78
0.73+0.89
0.86+0.82
0.72 £ 0.90
0.68£0.85
0.98 +£0.97
0.44+0.74
0.23+0.58
3.91£459
0.72£0.79
0.59 = 0.80
0.73 £0.90
0.56 £ 0.79
0.39 £ 0.69
0.57 £0.76
0.36 +0.66
5.24 £ 4.50
0.61+084
0.40£0.74
0.43+0.76
1.30 £ 1.09
1.07 £0.99
0.77 £0.95
0.65+0.88

PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7; ISI, Insomnia Severity Index. Mann-Whitney test for independent samples.

P-value

0.03
0.24
033
0.32
0.04
0.26
0.04
<0.01
0.30
0.60
0.07
0.20
0.46
0.04
0.41

0.69
0.05
0.49
<0.01
0.62
0.88
0.04
<0.01
<0.01
0.02
0.29





OPS/images/fpsyt-12-680202-t004.jpg
Variables

MODELS FOR PHQ
mcss

Age (year)

Education (postgraciuate vs. undergraduate)
Living areas (rural vs. urban)

NMCSs

Sex (female vs. male)

Native of Shandong (no vs. yes)

Total students

Sex (female vs. male)

Native of Shandong (no vs. yes)

Living areas (rural vs. urban)

Risk of contact with COVID-19 patients in
community (yes vs. no)

MODELS FOR GAD

mcss

Age (year)

Education (postgraduate vs. undergraduate)
NMCSs

Sex (ferale vs. male)

Native of Shandong (no vs. yes)

Total students

Education (postgraduate vs. undergraduate)
Native of Shandong (no vs. yes)

MODELS FOR IS}

mcss

Age (year)

Education (postgraduate vs. undergraduate)
NMCSs

Native of Shandong (no vs. yes)

Total students

Native of Shandong (no vs. yes)

OR (95%Cl)

1.85 (1.36, 2.52)
004 (001,020)
1,64 (1.03, 2.30)

1.83 (1.24, 2.70)
2.13(1.40, 3.25)

1.36(1.04,1.78)
159 (1.19,2.12)

147 (1.10, 1.94)
1,65 (1.06, 2.59)

170 (1.26, 2.30)
0.02(0.00,0.17)

1.63 (1,01, 2.30)
222 (1.48,3.35)

0.33(0.14,077)
1.45 (1.08, 1.95)
1.40 (1.02,1.91)
0.11(0.02, 0.80)

1.86 (1.21,2.86)

1.40(1.01,1.92)

P-value

<0.01
<0.01
0.04

<0.01
<0.01

0.03
<0.01

<0.01
0.03

<0.01
<0.01

0.04
<0.01

001

001

0.04

0.03

<0.01

0.04

OR, odds ratio; Cl, confidence interval; MCSs, medical college students; NMCSs,
nonmedical college students; COVID-19, the coronavirus disease 2019. Multivariate
logistic regression analyses using stepwise variable selection.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		A Cross-Sectional Study on Mental Health Problems of Medical and Nonmedical Students in Shandong During the COVID-19 Epidemic Recovery Period



		Introduction



		Materials and Methods



		Design, Procedure, and Participants



		Measurements



		Statistical Analyses







		Results



		Discussion



		Limitations







		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

A Cross-Sectional Study on Mental
Health Problems of Medical and
Nonmedical Students in Shandong
During the COVID-19 Epidemic
Recovery Period





OPS/images/fpsyt-12-680202-t001.jpg
Characteristics Total

(n =954)
Age (year) 21.1 %12 (18-26)
Gender, n (%)

Male 366 (38.4%)
Female 588 (61.6%)
Education, n (%)

Undergraduate 877 (91.9%)
Postgraduate 77 8.1%)
Shandong native, n (%)

No 275 (28.8%)
Yes 679 (71.2%)
Risk of contact with COVID-19 patients in community, n (%)
No 862 (20.4%)
Yes 92 (9.6%)
Household income per year, n (%)

<100,000 RMB 526 (55.1%)
100,000-200,000 RMB 314 (32.9%)
200,000 RMB 114 (12.0%)
Living areas, n (%)

Utban 305 (32.0%)
Rural 649 (68.0%)

COVID-19, the coronavirus disease 2019. x2 tests for group differences of categorical variables; Mann-Whitney tests for independent groups on continuous variables.

Medical college students
(n = 468)

215+ 1.3(18-28)

185 (39.5%)
283 (60.5%)

440 (94.0%)
28(6.0%)

134 (28.6%)
334 (71.4%)

428(015%)
40 8.5%)

264 (56.4%)
161 (34.4%)
43(9.2%)

158 (33.8%)
310 (66.2%)

Nonmedical college students
(n = 486)

20.9 £ 1.5 (18-25)

181 (37.2%)
305 (62.8%)

437 (89.9%)
49(10.1%)

141 (29.0%)
345 (71.0%)

434 (89.3%)
52(10.7%)

262 (53.9%)
153 (31.5%)
71(14.6%)

147 (30.3%)
330 (69.7%)

P-value

0.005
0.468

0.020

0.897

0.260

0.034

0.245





OPS/images/fpsyt-12-680202-t002.jpg
Characteristics Total Medical college students Nonmedical college students P-value
(n=954) (n = 468) (n = 486)

PHQ-9 (Depression), n (%) 0020

0-4 (asymptomatic) 475 (49.8%) 251 (58.6%) 224 (46.1%)

5-27 (symptomatic) 479 (50.2%) 217 (46.4%) 262 (53.9%)

Stage 0586

5-9 (mild) 267 (28.0%) 120 (25.7%) 147 (80.2%)

10-14 (moderate) 123 (12.9%) 53 (11.3%) 70 (14.4%)

15-19 (moderate to severe) 66 (6.9%) 29(6.2%) 37 (7.6%)

20-27 (severe) 23 (2.4%) 15 (3.2%) 8(1.7%)

GAD-7 (Anxiety), n (%) 0226

0-4 (asymptomatic) 624 (65.4%) 315 (67.3%) 300 (63.6%)

5-21 (symptomatic) 330 (34.6%) 153 (32.7%) 177 (36.4%)

Stage 0238

5-9 (mild) 229 (24.0%) 100 (21.4%) 129 (26.5%)

10-13 (moderate) 49 (5.1%) 29 (6.2%) 20 (4.1%)

14-18 (moderate to severe) 37 (3.9%) 18 (3.8%) 19 (3.9%)
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181 (Insomnia), n (%) 0.049

0-7 (asymptomatic) 718 (74.7%) 363 (77.6%) 350 (72.0%)
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Stage 0.062

8-14 (i) 196 (20.6%) 91 (19.4%) 105 (21.6%)
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PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder-7; ISI, Insomnia Severity Index. x? tests for group differences of categorical variables; Mann-Whitney tests
for independent groups on continuous variables.
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