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Background: The rapid spread of Coronavirus Disease-19 (COVID-19) infection has been the most important public health crisis across the globe since the end of 2019. Anxiety and depression are the most common mental health problems among people during the pandemic, and many studies have reported anxiety and depressive symptoms in college students. However, information on the mental health status of international medical students during this critical period of time has been scarce, which hinders the efforts in making proper policy or strategies to help these students. The present study aims to explore the prevalence of anxiety and depressive symptoms in international medical students in China and to find out the factors that have potential predictive value for anxiety and depressive symptoms.

Method: A cross-sectional study was carried out for international medical students during November 2020 at China Medical University in Shenyang, China. Five hundred and nineteen international students were interviewed with questionnaires containing demographic variables, Stressors in school, Generalized Anxiety Disorder Assessment (GAD-7), Patient Health Questionnaire-9 (PHQ-9), Simplified Coping Style Questionnaire (SCSQ), Perceived Stress Scale (PSS-10), the Multidimensional Scale of Perceived Social Support (MSPSS), Revised Life Orientation Test (LOT-R) and Resilience Scale-14 (RS-14). Univariate logistic regression and stepwise multiple logistic regression analyses were conducted where appropriate to explore the predictive factors of anxiety symptoms and depressive symptoms.

Results: The prevalence of anxiety symptoms and depressive symptoms in the sample population was 28.5% (148/519) and 31.6% (164/519), respectively. Stressors in school (β = 0.176, OR = 1.192, CI: 1.102–1.289), negative coping style (β = 0.639, OR = 1.894, CI: 1.287–2.788) and perceived stress (β = 0.230, OR = 1.258, CI: 1.184–1.337) were found to be the predictors of anxiety symptoms among the international medical students; while gender (β = −0.594, OR = 0.552, CI: 0.315–0.968), stay up late (β = 0.828, OR = 2.288, CI: 1.182–4.431), current place of residence (β = 1.082, OR = 2.951, CI: 1.256–6.931), stressors in the school (β = 0.303, OR = 1.354, CI: 1.266–1.496), negative coping style (β = 0.866, OR = 2.377, CI: 1.516–3.725), perceived stress (β = 0.233, OR = 1.262, CI: 1.180–1.351) were found to be predictors of depressive symptoms.

Conclusion: The prevalence of anxiety symptoms and depressive symptoms was moderate among international medical students in China. The communal predictors of anxiety and depressive symptoms were stressors in school, negative coping style and perceived stress; while demographic factors such as gender (male), stay up late at night and current place of residence were found associated with depressive symptoms. These results suggest that proper stress management and specific interventions are needed to help students maintain their mental health during the COVID-19 pandemic period.
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INTRODUCTION

The rapid spread and frequent resurgence of COVID-19 infection have become the most urgent public health issue across the globe since the end of 2019. As of the beginning of August 2021, over 198 million COVID-19 infections were recorded globally claiming the lives of over 4.2 million people (1). World Health Organization (WHO) has announced the COVID-19 outbreak as a pandemic in 2020 (2). In this situation, governments have been encouraged to establish measures to reduce transmission of COVID-19 from person to person, and a wide range of control measures have been implemented (3). In China, the outbreak of COVID-19 happened in early 2020. The Chinese government took strict measures and quickly brought the outbreak under control. In the meantime, the Ministry of Education of China took actions to guide and require colleges and universities to fully launch online teaching and other teaching measures (4). Although the measures adopted during the epidemic have been effective to various extents, they have greatly impacted on all aspects of the population including the mental health across the globe at the same time (5). Many stressors have been identified such as the fear of exposure to infection, worry of family members and loved ones being infected, fear of relative's death, prolonged quarantine, financial strains, limited physical activities, restricted social entertainment, and sense of loneliness, uncertainty and insecurity (5, 6).

Higher education itself for some college students can be a challenge, and many studies have reported a high prevalence of anxiety and depression in students (7, 8). This is especially true for medical students: although a few studies did not find a higher prevalence of mental health problems in medical students (9), more recent studies have reported that medical students experienced more anxiety and depression compared with students of other subjects (10–12). In particular, the conditions of international medical students deserve special attention. One obvious reason is the trans-cultural adaptation issues such as language barrier and cultural differences which sometimes can be stressful to the international students (13). In addition, because of the pandemic of COVID-19, many international students have been stuck in their residential areas or home countries and can only attend online courses which may become difficult due to time differences or internet accessibility problems (14). Furthermore, clinical rotation and clerkship are a crucial part of medical education (15, 16), but in some cases, this becomes unobtainable for some international students. We could anticipate that stress from the above-mentioned sources may result in mental health problems. However, little study has been done in this area.

Several factors are known related to the occurrence of anxiety and depression among students. For example, age, gender, and education levels had significant associations with anxiety/depressive symptoms among students (7, 8, 13, 14). Coping which was defined as the cognitive attempts and behavioral adaption to deal with stressors (17) was found related to the mental health problems, and people with negative coping style tended to have adverse outcomes (18). Perceived stress is people's self-assessment of the threat from stressors, and has been shown associated with anxiety and depressive symptoms in many studies (19–21). Furthermore, psychological resources such as social support, optimism and resilience may also play some roles. Social support is defined as the material or moral support provided to the individuals under stress or in a difficult condition by the people around him/her. It contributes to the development of individuals' behavioral patterns, social cognition and values (22). Optimism is a personality trait characterized by a general tendency to hold positive expectations about the future; it functions as a psychological resource conferring health benefits (23). Finally, resilience is a person's ability to grow from dealing with stressors or adverse changes (24). All these psychological resources have been shown to have positive effects on anxiety and depression in students (19, 25–28). When dealing with stress and its related mental health problems, it is important to explore these relevant psychosocial factors so that we can provide essential psychological support to the students to alleviate their anxiety and depressive symptoms. However, so far little investigation has been done to explore their roles in the mental health of international medical students. We hypothesize that negative coping style and perceived stress are positively associated with anxiety and depressive symptoms while positive coping style, perceived social support, optimism, and resilience are negatively associated with the symptoms. The aim of the current study is to first explore the prevalence of anxiety and depressive symptoms in international medical students in China, and then find out the factors that have potential predictive value for these symptoms.



MATERIALS AND METHODS


Settings of the Study

This cross-sectional study on international students was conducted at China Medical University. Data were collected online during November 2020. The research was approved by the Research Ethics Committee at China Medical University.



Subjects

All participates were international medical students from China Medical University. The inclusion criteria were: (1) a current student of the University, (2) can get access to the internet, (3) can read and understand the survey content.



Procedure

The whole process of the study was anonymous and voluntary for respondents. Emails describing the purpose of the study were sent to the potential participants by their class advisors. The emails contained the link for the students to access the online questionnaire, and they were sent out to all the eligible students including undergraduate and postgraduate students. When the participants visited the website to answer the online questionnaire, they were greeted with an informed consent letter stating that the survey was completely voluntary. In the end, 550 students completed the questionnaire. The detailed process of sending and collecting questionnaires is described in Figure 1.


[image: Figure 1]
FIGURE 1. Flow chart of the data collection process.




Tools

Demographic characteristics were recorded with a general questionnaire which included age, gender, educational background, current place of residence, COVID-19 outbreak in the city, residence style, smoking, drinking alcohol, exercise, stay up late, and addicted to the Internet. Stressors in school among international students were assessed in the following seven aspects: academic difficulties, language barrier, interpersonal relation difficulties, health problems, financial pressure, daily life difficulties, and adverse life events.



Measurement of Anxiety Symptoms

Generalized Anxiety Disorder Assessment (GAD-7) (29) was used to assess the anxiety symptoms of the international students. The GAD-7 included 7 items, and each item was rated on a 4-point scale (0–3), with a total score ranging from 0 to 21. A higher score means more severe anxiety symptoms. GAD-7 has been reported with good reliability and validity (30). The Cronbach's α was 0.92 in the current study.



Measurement of Depressive Symptoms

Depressive symptoms were assessed with the Patient Health Questionnaire-9 (PHQ-9) (31). The PHQ-9 is a 9-item tool rating on 4-point scoring system (0–3) with a total score ranging from 0 to 27. A total score of 5 or above was considered depressive tendency. The version has been shown with good reliability and validity (32). The Cronbach's α was 0.90 in the current study.



Measurement of Coping Style

Coping Style was assessed by the Simplified Coping Style Questionnaire (SCSQ) (33). The SCSQ is a 20-item scale with 2 domains: positive coping style and negative coping style. The positive coping style reflected positive coping strategies, such as “looking for suggestions from relatives, friends or classmates.” The negative coping style reflected negative coping strategies, such as “relying on somebody else to solve the problem.” Each item was scored on a 4-point scale (0–3). A higher domain score reflected a preference for adopting the relevant coping style. The scale had been found with good reliability and validity (34, 35). In the current study, the Cronbach's α was found to be 0.91.



Measurement of Perceived Stress

The level of perceived stress was assessed by the 10-item version of Perceived Stress Scale (PSS-10) (36). Each item was scored using a 5-point scale, with a total score ranging from 0 to 40. Higher scores indicated a higher level of perceived stress. The PSS-10 has demonstrated good reliability and validity (37). The Cronbach's α was 0.87 in this study.



Measurement of Social Support

The Multidimensional Scale of Perceived Social Support (MSPSS) was used to assess the level of perceived social support for the international medical students (38). It measured perceived support from three social relationships: family, friends and significant others (such as relatives or schoolmates). The MSPSS was a 12-item scale rated on a 7-point scale. The total score ranged from 12 to 84, with a higher score indicating higher social support. The scale had good reliability and validity (39, 40). In this study, the Cronbach's α of the MSPSS was 0.94.



Measurement of Optimism

Optimism was assessed by the 10-item Revised Life Orientation Test (LOT-R) (23). It consisted of ten items using a 5-point rating system, three of which were for optimism; three were for pessimism; the other four items served as fillers. The Cronbach's α was 0.71 in the current research.



Measurement of Resilience

Respondents' resilience was measured with the Resilience Scale-14 (RS-14) (41). The RS-14 included 14 items, and each item was rated on a 7-point scale, with a total score ranging from 14 to 98. Higher scores indicated higher levels of resilience. RS-14 had been used in previous studies, and the reliability and validity had been confirmed (42, 43). The Cronbach's alpha coefficient for the total scale of resilience was 0.96 in the present study.



Operational Definition

The cut-off points of GAD-7 and PHQ-9 were set to differentiate whether the international students had anxiety or depression symptoms, respectively. According to the previous studies (30, 31), students with a GAD-7 score at or above 5 were divided into the anxiety symptoms group, and students with a PHQ-9 score at or above 5 were categorized into the depressive symptoms group.



Statistical Analyses

Statistical Package for Social Sciences (SPSS 20.0 for Windows) was used to conduct data analyses. Significance for all statistical tests was set at the level of 0.05 (two-tailed). Univariate logistic regression was used to explore the relationship between anxiety/depressive symptoms and the categorical demographic variables /continuous variables. Stepwise multiple logistic regression analyses were conducted to find the predictors. The variables with p < 0.2 in the univariate logistic regression were entered into regression analysis in order not to overfit the logistic regression models (44). Variables were entered in the regression analysis at p < 0.05 and removed from the model at p > 0.10. Variables with p < 0.05 were not included in the tables of logistic regression. Data provided in the regression models included regression coefficient (β), OR, and 95% CI.




RESULTS


Descriptive Statistics

In the current study, 550 questionnaires were collected. Among them, 519 were considered valid, yielding an effective response rate of 50.4%. Altogether 276 male and 243 female students participated.

All in all, 148 students reported anxiety symptoms; 164 reported depressive symptoms; and the prevalence was 28.5 and 31.6%, respectively. The demographic information of the participants was described in Table 1. The median (IQR) age of the respondents was 22 (3) years, ranging from 16 to 42. Most participants (n = 453, 87.3%) were undergraduates; 86% (n = 451) of the students were not in China at the time of the questionnaire survey. Most respondents (n = 409, 78.8%) were experiencing the COVID-19 pandemic.


Table 1. Distributions of anxiety symptoms and depressive symptoms in categorical demographic variables (n = 519).
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Distributions of Anxiety and Depressive Symptoms in Categorical and Continuous Variables

The distributions of anxiety symptoms and depressive symptoms in categorical and continuous variables (age, stressors in school, positive coping style, negative coping style, perceived stress, perceived social support, optimism, and resilience) were presented in Tables 2, 3. Results showed that the distribution of anxiety symptoms were significantly different in some categorical variables (current place of residence, outbreak in the city, stay up late, addicted to the Internet) and all the continuous variables; depressive symptoms were significantly different in some categorical variables (gender, educational background, current place of residence, outbreak in the city, stay up late, addicted to the Internet, smoking, residence style) and all the continuous variables except for positive coping style.


Table 2. Univariate logistic regression analysis on results of anxiety symptoms (n = 519).
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Table 3. Univariate logistic regression analysis on results of depressive symptoms (n = 519).
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Predictors of Anxiety Symptoms and Depressive Symptoms

Stepwise multiple logistic regression analysis was conducted to identify the predictors of anxiety symptoms and depressive symptoms.

Variables that were significantly associated with anxiety symptoms were included in the logistic regression analysis, including demographic variables (age, current place of residence, outbreak in the city, stay up late, addicted to the Internet), stressors in school, positive coping style, negative coping style, perceived stress, perceived social support, optimism, and resilience. Multicollinearity diagnostic tests showed that there was no multicollinearity between the predictor variables. Stepwise multiple logistic regression was conducted and results were shown in Table 4. As a result, stressors in school, negative coping style, and perceived stress were found to be predictors of anxietysymptoms.


Table 4. Stepwise multiple logistic regression analysis on results of anxiety symptoms (n = 519).

[image: Table 4]

Variables that were significantly associated with depressive symptoms were included in the logistic regression analysis, including demographic variables (age, gender, educational background, current place of residence, outbreak in the city, stay up late, addicted to the Internet, smoking, residence style), stressors in school, negative coping style, perceived stress, perceived social support, optimism, and resilience. Multicollinearity diagnostic tests showed that there was no multicollinearity between the predictor variables. Stepwise multiple logistic regression was conducted and results were shown in Table 5. As a result, gender, stay up late, current place of residence, stressors in the school, negative coping style, perceived stress were found to be predictors of depressive symptoms.


Table 5. Stepwise multiple logistic regression analysis on results of depressive symptoms (n = 519).
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DISCUSSION


The Prevalence of Anxiety Symptoms and Depressive Symptoms in International Medical Students

The prevalence of anxiety symptoms in the current study was 28.5%. It was lower than that of students of higher education in other subjects in the world (32%) (7) and that of healthcare workers (30%) (45) during the COVID-19 pandemic. This result was perhaps relatively easy to understand, because, in comparison with students of other subjects, medical students may be better prepared in terms of knowledge and skill on combating the pandemic and, to some extent, they may be in a better position to deal with mental health problems than the former. Moreover, unlike healthcare workers, most of the medical students do not have to face the patients directly so that the anxiety experienced by the healthcare workers at the time of pandemic may not be as pronounced in the medical students. On the other hand, with respect to the prevalence of depressive symptoms (31.6%), which was also lower than that of students of higher education in other subjects in the world (34%) (7), it was higher than that of medical students (28%) in the world before the pandemic (9) and that of domestic Chinese university students amid the COVID-19 pandemic (26%) (8), similar to that of healthcare workers during the COVID-19 pandemic (31.1%) (45). This information indicates that the COVID-19 pandemic did have an adverse impact on international medical students' mental health. It also indicates that at the time of a public health crisis such as the COVID-19 pandemic, international students may experience more difficulties than their domestic counterparts due to the trans-cultural differences and poor adaptation. In this sense, it is paramount to find proper intervention strategies to help these students.



Predictors of Anxiety/Depressive Symptoms in International Medical Students

In the current study, we were able to identify stressors in school, perceived stress and negative coping style as the communal predictors for anxiety symptoms and depressive symptoms, while gender, stay up late and current place of residence were found to be predictors specific for depressive symptoms among international medical students.

According to the results of stepwise multiple logistic regression analysis, “stressors in school” were associated with both anxiety and depressive symptoms, which was consistent with previous studies both during (46) and before (19, 20, 47) the pandemic. In our study, seven stressors were mentioned including academic difficulties, language barrier, interpersonal relation difficulties, health problems, financial pressure, daily life difficulties, and adverse life events. We found that the distribution of anxiety symptoms and depressive symptoms were significantly different in all those aspects (p < 0.001). Studies (48) have found that long-term exposure to stressors would increase levels of anxiety and depression among medical students. Therefore, our study results suggest that during the pandemic, while we focus our attention on dealing with mental health issues directly related to the pandemic, the conventional stressors related to school life should not be overlooked. Sometimes, we may have to investigate whether these conventional stressors are aggravated by the pandemic so as to find proper intervention.

Our result that perceived stress made an important contribution to the anxiety and depressive symptoms was also consistent with previous studies both during (49) and before (19, 20) the outbreak in students and other populations (50, 51). In the current study, the only psychological variable in the regression was perceived stress. Perceived stress is people's self-assessment of the threat from stressors as well as their ability to cope with the threat. A moderate level of stress is beneficial and enables the student to become a more dynamic and better performer. However, persistently high levels of stress may cause considerable psychological and physical glitches (20). Thus, the results of our study suggest that it is imperative to identify the students with a high level of stress and the causes, and give them help if necessary. Stress alleviation strategies may involve stressors as aforementioned as well as the ability and assessment. As to the ability to cope with the threat, we can set up some auxiliary courses/lectures in these areas so that students can master some coping skills and improve their ability to cope with the pressure. Similarly, as assessment is an important determinant of adjustment and adaptation to stress (17), students should be given relevant education and counseling. In short, we should educate students to correctly evaluate difficulties and personal abilities, and if the student still can't solve the difficulties, he or she should be encouraged to ask for help from proper sources in time.

Result with the coping style was also consistent with those of previous studies (25, 52). In fact, in our study, the negative coping style was the strongest predictor for anxiety symptoms and the second strongest for the depressive symptoms. Coping was defined as the cognitive attempts and behavioral adaption to deal with stressors. The negative coping style reflects actual negative coping strategies, such as “relying on somebody else to solve the problem.” People with negative coping style tended to have adverse outcomes such as alcohol abuse and suicidal thoughts (18, 53). The strong link of negative coping style with poor mental health of international students in our study should arouse our attention, and students should be given education on how to appropriately cope with the stress or crisis.

On the other hand, it is interesting to note that some of the demographic variables such as gender, stay up late and current place of residence have been demonstrated specifically associated with the depressive symptoms of international students. First, we found that male students had a much higher risk of suffering from depressive symptoms than the female students, which was in discrepancy with results of some previous studies. For example, one study showed that difference in depression between males and females was not statistically significant among medical students (9), and another study found a similar result in students of higher education during the COVID-19 pandemic (7). However, there have been some studies reaching similar conclusions as ours. In particular, one study on overseas medical students during the COVID-19 epidemic in China (14) and one cross-sectional study on domestic medical students in China during the epidemic both showed that male students were more depressed (54), supporting our findings. We speculate that the discrepancy in the reports may be partially due to the special features of the study population. Our study took place during the period when the outbreak of COVID-19 happened in many countries around the world, and the pandemic has caused financial and other crises to many families. Traditionally, Asian male students are expected to be more independent and shoulder more life responsibilities than their female peers. Therefore, they may be more sensitive to the deterioration of family finance or other conditions and under more pressure to deal with situation by them. Indeed, in our study, male students reported more financial pressure (p < 0.007) and daily life difficulties (p < 0.013) along with academic difficulties (p < 0.030) and adverse life events (p < 0.005) than the female students did. When the high social expectation and deteriorating situation was coupled with the isolation and inability to deal with the difficulty which was quite a common scenario during the pandemic, more stress and the related depressive symptoms could be anticipated in the male students. Importantly, these results suggest to us that we should pay more attention to the male international students in the school management during this special period of time.

The association of another demographic variable, stay up late, with depressive symptoms came as no surprise to us, because quite many studies have shown that bad lifestyle such as stay up late tend to cause mental health problems in students (55–57). During the COVID-19 outbreak, for most of the time, online courses were the only teaching method. Unlike the offline courses at the university campus when the attendance is usually required, online learning students rely more on self-discipline in their schedule; but when there was local time difference with the school day, students were more likely to stay up late, which made them prone to depression (58). In this sense, in student management, more counseling and instructions are needed to help students develop good study habits and healthy lifestyle.

Finally, current place of residence was found to be an important factor for depressive symptoms, i.e., students staying in Asia outside China had more depressive symptoms compared with other continents. This phenomenon probably reflected the impact of the pandemic: students who stayed in Asia outside China were mainly Indian students, and when this survey was carried out, India was in the outbreak period, which might adversely affect students' mental health status. However, we found that the level of depression among students staying in China was also high. This was somewhat surprising to us, because, when the survey was done, the outbreak of COVID-19 in China already had been brought under control. Accordingly, we had thought that students staying in China might feel safer and therefore have fewer mental health problems than their counterparts staying in other countries. We guess that this finding may be due to several reasons. First, by the time of this study, students who were living in China already had stayed in China for nearly one and half years, so they may become homesick which is commonly seen among international students (59, 60). In addition, they may worry about the safety of their loved ones in their home countries, which is another feature of university students during the pandemic (61). Furthermore, the pandemic prevention measures such as lockdown of the university and the required social distancing at the university campus may lead to a sense of social isolation in the students which may finally result in their depression (5). Nevertheless, this result was very important, because it has reminded us that we should not underestimate the mental health status of the international students who are staying in China, and proper counseling and education on the mental health of these students should be in place.

However, some results of the current study were not consistent with our hypothesis in that positive psychological variables, such as perceived social support, optimism and resilience showed neither significant association with the anxiety symptoms nor with the depressive symptoms. Further research is needed to explore the exact mechanism of those variables and the anxiety/depressive symptoms.



Strengths and Limitations

The current study aims at identifying the possible predictive factors associated with anxiety and depressive symptoms in international medical students in China. The hypothetical socio-demographic and psychological variables have been analyzed, resulting in significant results. The study is important because it has provided useful information on the mental health status of international medical students during the pandemic, which largely has not been explored before. Some of the results such as the roles of gender, stay up late and current place of residence in the development of depressive symptoms may be pandemic specific or related, which may be instrumental to university authority or educators to properly place their attention and efforts to help the international students. In addition, study results have reminded us that the conventional variables related to mental health such as stressors in school, negative coping style and perceived stress are still very important predictors of student mental health during the pandemic. Therefore, intervention measures for dealing with student mental health problems in these areas would most likely be effective and efficient.

Due to the cross-sectional design, the causal relationship couldn't be confirmed. Future research by means of longitudinal studies should be done to address the relationship. Besides, we only focused on the associations of anxiety/depressive symptoms with stressors, coping style, perceived stress, perceived social support, optimism, and resilience; other factors which may be important to consider for anxiety/depressive symptoms were not included. In addition, “internet addiction” in this study was assessed only by a question instead of a validated instrument, which may affect the validity of the findings. Moreover, a larger and multi-center sample is needed to improve the representativeness of the data. However, despite of these limitations, our study has provided new and useful information on the mental health status of international medical students and suggested potentially effective ways to reduce anxiety and depressive symptoms in the students.




CONCLUSION

The prevalence of anxiety and depressive symptoms of the international medical students was moderate. After adjusting for demographic factors, stressors in school, negative coping style and perceived stress were found positively and significantly associated with both anxiety and depressive symptoms. In addition, male gender, “stay up late” and current place of residence were found to be predictors of depressive symptoms. However, positive psychological variables such as perceived social support, optimism and resilience showed neither significant relation with anxiety symptoms nor with depressive symptoms. Study results suggest that at this time of COVID-19 pandemic, situation-specific intervention measures may be potentially effective to help improve the mental health status of the international students.
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