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Introduction: The COVID-19 pandemic brought on higher-than-normal levels of anxiety and depression, especially among graduate students whose academic trajectory was disrupted. However, not all graduate students were affected and therefore, it is important to identify potential protective factors.

Method: We recruited 61 graduate students whose research was directly impacted by the pandemic and examined their change in academic stressors since the onset of the pandemic. Hierarchical regression analyses were used to evaluate how perceived academic stressors brought on by the COVID-19 pandemic impacted anxiety, depression, and heart rate variability (HRV), and whether physical activity and trait resiliency independently buffered against the effects of stress.

Results: Graduate students who reported greater changes in academic stressors since the onset for the pandemic were more anxious and depressed. Moderate-intensity physical activity explained significant variance in anxiety whereas resiliency explained significant variance in both anxiety and depression. HRV was higher in males than females, aligning with sex differences in vulnerability to stress and mental illness.

Conclusion: Overall, the results suggest that resiliency and physical activity may offer unique protection against symptoms of anxiety and depression in graduate students experiencing increased academic stress during COVID-19. Institutions of higher education should consider investing in programs that encourage physical activity and promote resiliency by teaching mindfulness, stress management, and cognitive behavioral approaches.
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Introduction

Although globally, the pandemic caused rates of anxiety and depression to increase by over thirty percent (Xiong et al., 2020), graduate students and other young to middle aged adults may have been disproportionally affected (Varma et al., 2021). Under normal circumstances, young to middle aged adults are at a particularly high risk of experiencing onset of mental illness. The majority of mental disorders onset during early to middle adulthood, with a median range of 25 to 53 years old for anxiety disorders and 25 to 45 years old for other mood disorders (Kessler et al., 2007). Furthermore, onset of mental illness is often triggered by stressful life events (McLaughlin et al., 2010). Graduate students whose median age at graduation ranges from 28 to 32 years (Statistics Canada, 2019), have reported higher-than-normal levels of anxiety and depression during the pandemic because of the uncertainty surrounding their academic trajectory, environmental changes, and disruption to laboratory-based research (Chirikov et al., 2020; Suart et al., 2021). These stressors may be especially present among students in human and health sciences, where research often involves in-person data collection which was directly impacted by lockdown protocols (Suart et al., 2021). Canada’s response to the pandemic included widespread closure of green spaces, national parks, recreational facilities, gyms, and dance studios, which negatively impacted physical activity participation and mental health (Marashi et al., 2021). It is important to understand how we can support the mental health of graduate students now and in the aftermath of the pandemic. The current study sought to examine the protective effects of physical activity and trait resiliency (Jacob et al., 2020; Rogowska et al., 2020; Kavčič et al., 2021; Marashi et al., 2021).

Regular engagement in moderate-to-vigorous physical activity (MVPA) has been shown to reduce the risk of stress-induced mental illness (Gerber and Pühse, 2009). Moderate intensity activity can be described as physical activity that is performed at 40-59% of heart rate reserve (HRR; max HR-rest HR) or at a rated perceived exertion (RPE) of five to six on a ten-point scale. Examples of moderate intensity activity include brisk walking, dancing, and raking the yard (MacIntosh et al., 2021). Vigorous intensity exercise can be described as physical activity that is performed at 60-84% of HRR or at a RPE of seven to eight on a ten-point scale. Examples of vigorous intensity exercise include jogging, running, carrying heavy loads upstairs, or participating in a strenuous fitness class (MacIntosh et al., 2021). A key physiological change induced by regular MVPA is increased cardiorespiratory fitness. Higher fit individuals tend to be less prone to anxiety and depression (Kandola et al., 2019), and the protective effects of cardiorespiratory fitness against depression seem to be stronger for groups experiencing higher perceived stress (Gerber et al., 2013). Cardiorespiratory fitness also correlates with heart rate variability (HRV), an index of autonomic nervous system functioning, and it may be through improved HRV that regular engagement in MVPA protects one against stress-induced mental illness (Levy et al., 1998; Sandercock et al., 2005; Hallman et al., 2017). HRV, defined as the beat-to-beat variability of the heart measured over time (McCraty and Shaffer, 2015), is influenced by the dynamic interaction between the two branches of the autonomic nervous system (McCorry, 2007). Resting HRV has been identified as an important biomarker of autonomic flexibility in response to environmental stressors (Mulcahy et al., 2019), and when higher fit individuals experience a stressor, they exhibit higher HRV than their untrained peers, indicating less stress reactivity (Klaperski et al., 2014; von Haaren et al., 2016).

Trait resiliency can be conceptualized as the ability to rebound from a stressful event (Luthar et al., 2000), and as with physical activity, is predictive of better mental health outcomes and less stress reactivity in response to stressful events (Souza et al., 2007). Perhaps, not surprising, people with higher cardiorespiratory fitness also tend to score higher on measures of trait resiliency (Silverman and Deuster, 2014), which begs the question: how uniquely related are physical activity and trait resiliency to a graduate student’s stress response? Characterizing the unique contribution of physical activity and trait resiliency to graduate student well-being is critical for identifying intervention strategies during and post-pandemic.

Considering the paucity of research exploring the impact of COVID-19 on the mental and physical health of graduate students, the objective of the current study was to explore changes in perceived academic stressors brought on by the COVID-19 pandemic. We expected that increases in perceived stress would predict higher symptoms of anxiety and depression, and lower HRV. A second objective of the study was to test whether physical activity and trait resiliency buffered the effect of stress and to quantify the unique variance captured by each.



Materials and methods

The study followed a cross-sectional design. All participants were provided with an information sheet outlining the study protocol and were instructed to complete each step as follows. Participants filled out an online questionnaire using the platform LimeSurvey. Resting heart rate and HRV were measured each morning for one week using a mobile application. All steps were done asynchronously and unsupervised.


Participants

Based on prior research (Chalmers et al., 2014; Papasavvas et al., 2016), a small-to-moderate effect size was expected (Cohen’s f = 0.20) and a total of approximately 67 participants would be required, as estimated by G*Power (Faul et al., 2007) with ß = 0.90; α = 0.05. Participants were recruited through social media advertisements (Twitter, Facebook, Instagram, Reddit) and by email to graduate student associations across Canada.

Participants were eligible if they were 18 years of age or older, currently enrolled in full-time studies in a thesis-based graduate degree program and could confirm that their research efforts had been affected by COVID-19 restrictions such that they experienced significant disruption and/or delay to their research program. To hone in on the unique experience of thesis-based graduate studies, professional and non-research based students were deemed ineligible. Participants were recruited and participated in the study between the period of November 2020 and April 2021 during which Canadian residents were facing the second and third waves of the COVID-19 pandemic, which included extensive closures. Additionally, to control for the effect of confounding variables, participants were required to confirm that they were free from diagnosis of diabetes type 1 or 2, cardiovascular or cerebrovascular disease, infectious disease, or acute illness; that they were non-smokers, had a BMI of 35 or less, were not taking prescription drugs to treat anxiety, depression, or blood pressure, and were not currently using illicit drugs. The fulfilment of these criteria was confirmed verbally over the phone. This study received ethics clearance from McMaster Research Ethics Board (MREB #5100). Written informed consent for participation was required for this study in accordance with the national legislation and the institutional requirements. Participants were compensated $25 CAD for their participation.



Materials


Questionnaires

The online survey collected demographic information on the participants including biological sex, gender, age, faculty of study, and income. The survey also included the following questionnaires.


Change in academic stress

Change in perceived stress related to academics since the onset of the COVID-19 pandemic was measured using an adapted version of the Graduate Stress Inventory-Revised (GSI-R) (Rocha-Singh, 1994). Its items are categorized into three domains of graduate student experience: (1) university environment, (2) academic and professional responsibilities, and (3) financial and familial responsibilities. Normally, the GSI-R is rated on a “not at all stressful” to “extremely stressful” 7-point Likert scale. Given the unprecedented circumstances, there were no existing psychometric tools designed to measure the impact of COVID-19 on graduate-school-related stress. Therefore, in the current study, we adapted the GSI-R to capture a difference in perceived stress from 6-months prior to COVID-19 to the onset of COVID-19. Specifically, participants were asked to rate how much stress they have perceived in “…relation to the following events encountered in graduate school since the onset of COVID-19 relative to 6-months prior to COVID-19”. Responses included “much less” (−2), “less” (−1), “the same” (0), “more” (+ 1) and “much more” (+ 2). Item scores were summed for a maximum of 50 and minimum of −50. In the current study sample, Cronbach’s α = 0.87, indicating good internal consistency (George and Mallery, 2019).



Anxiety

Anxiety was measured using the Generalized Anxiety Disorder 7-item (GAD-7) Scale (Spitzer et al., 2006). The GAD-7 is a validated tool used to measure anxiety symptoms associated with generalized anxiety disorder (GAD) and asks participants to score each of the seven DSM-IV criteria of GAD, on a scale from 0 to 3 (0 = not at all, 3 = nearly every day). Item scores were summed for a maximum score of 21 (none/minimal, 0-4; mild, 5-9; moderate, 10-14; severe, 15-21; Spitzer et al., 2006). In the current study sample, Cronbach’s α = 0.91, indicating excellent internal consistency (George and Mallery, 2019).



Depression

Depression was measured using a modified version of the Patient Health Questionnaire-9 (PHQ-9) (Gilbody et al., 2007). The PHQ-9 is a validated tool used to monitor depressive symptoms and asks participants to score each of the nine DSM-IV criteria of Major Depressive Disorder (MDD), on a scale from 0 to 3 (0 = not at all, 3 = nearly every day; Gilbody et al., 2007). Due to concerns surrounding disclosure of sensitive information, the ninth item regarding suicidal thoughts and self-harm was omitted. Item scores were summed for a maximum score of 24 (none/minimal, 0-4; mild, 5-9; moderate, 10-14; moderately severe, 15-19; severe, 20-24). In the current study sample, Cronbach’s α = 0.85, indicating good internal consistency (George and Mallery, 2019).



Resiliency

Resiliency was operationalized using the 14-item Resilience Scale (RS-14) (Wagnild, 2009). The RS-14 measures five characteristics of resiliency: (1) purpose, (2) perseverance, (3) equanimity, (4) self-reliance, and (5) existential aloneness (Wagnild, 2009). The RS–14 employs a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree). Item scores were summed for a maximal score of 98 (low, < 64; moderate, 65-81; moderately high, 82-90; high, > 90). In the current study sample, Cronbach’s α = 0.88, indicating good internal consistency (George and Mallery, 2019).



Physical activity

Self-reported physical activity and sedentary behavior was measured using the International Physical Activity Questionnaire (IPAQ) (Wanner et al., 2016). Specifically, participants were asked to denote the number of minutes per week that they typically engage in moderate physical activity (e.g., carrying light loads or bicycling at a regular pace) and vigorous physical activity (e.g., heavy lifting, digging, aerobics or fast bicycling). Minutes per week of total MVPA as well as moderate physical activity and vigorous physical activity were calculated.




Heart rate variability

HRV is typically measured using an electrocardiogram (ECG); however, readily accessible measurements using smartphone photoplethysmography (PPG) (Dobbs et al., 2019) show acceptable agreement with gold standard measures (Plews et al., 2017). In our study, HRV was measured using the mobile application, HRV4Training (HRV4T)1. HRV4T is a validated tool that utilizes photoplethysmography to detect volumetric changes in blood peripheral circulation by illuminating the skin and measuring changes in light absorption. The mobile application calculates the time difference between successive heart beats in milliseconds and automatically computes the root mean square of successive differences between R-R intervals (rMSSD) by squaring each data point, computing the average of those squared data points, and taking the square root of that average (Shaffer and Ginsberg, 2017). Although no measure of HRV is known to clearly indicate sympathetic activity, both rMSSD and high frequency (HF) HRV are shown to reflect parasympathetic activity (Thayer and Lane, 2000; Kleiger et al., 2005). We used rMSSD because it is relatively free of respiratory influences (Hill et al., 2009) and is shown to be the most accurate index in the context of short-term R-R interval readings (i.e., 5 min or less) (Munoz et al., 2015).

Participants used the HRV4T application to calculate rMSSD by placing their index finger over their smartphone’s camera and LED flash for a five-minute reading. They did this upon waking, while lying in a supine position and breathing normally, for seven consecutive days and the average rMSSD reading across those seven days was used in the analysis. To mitigate issues related to accuracy of readings, participants were instructed to ensure that their daily HRV reading was deemed “Optimal” by the application before it was stored. An “Optimal” reading is defined by the application developers as being “…clean with either no ectopic beats or issues due to motion artifacts or a very limited amount of noise that could be dealt with by our artifact removal algorithms1”. “Optimal” readings were confirmed by the researcher during data export. At the end of the week, participants forwarded their heart rate and HRV data directly from the HRV4T application to the researcher.




Statistical analysis

Data were analyzed using IBM SPSS (Version 26). Descriptive statistics were computed for all study variables. Normality was assessed using visual inspection of histograms, and skewness and kurtosis based on recommendations by Kim (2013). Missing values were analyzed for pattern of missing data using Little’s MCAR test. For all statistical analyses, a p value (2-tailed) < 0.05 was considered significant.

Sex differences in demographics were assessed with parametric and non-parametric t tests. Bivariate correlations were conducted for all study variables examined in the main analyses.

Separate hierarchical regression analyses were conducted for anxiety, depression, and HRV to first determine how changes in perceived academic stress affected mental health and to then determine the independent contribution of physical activity (moderate and vigorous) and trait resiliency. Age and biological sex were included as covariates.

Multicollinearity was assessed using tolerance and variance inflation factor (VIF). Homogeneity of variance and normality of residuals were assessed by plotting residuals against the predicted values. Independence of residuals was assessed using the Durbin-Watson test. In step 1, age and biological sex (coded: 0 = males; 1 = females) were entered to control for the age-related depletion of HRV as well as the established differences between males and females for anxiety and depression (Gater et al., 1998) and perceived stress (Brougham et al., 2009). In step 2, change in perceived academic stressors was entered, and in step 3, trait resiliency, moderate physical activity, and vigorous physical activity were entered stepwise.




Results


Data screening and assumptions

Sixty-eight participants were recruited for the study, five participants did not submit their data or follow up with emails, and therefore, 63 participants completed the entire protocol. Two participants were removed from analyses: one withdrew their data, and the other withdrew because of a family emergency. The final sample consisted of 61 participants.

Data were screened for missing data; 0.5% was missing (BMI, n = 2; Year of Study n = 1; Income Since COVID, n = 2; Income Pre COVID, n = 2). The pattern of missingness was missing completely at random (MCAR), according to Little’s MCAR test. Therefore, no replacement strategy was employed, and listwise deletion was used for missing values. Dependent variables (anxiety and depression) had skewness and kurtosis within an acceptable range and all assumptions for linear regression were met (Field, 2013).



Demographics

The demographics are presented in Tables 1, 2, and bivariate Spearman correlations for main study variables are displayed in Table 3. Participants were graduate students between the ages of 22 and 46 years with a mean age of 28.2 years. All females identifying as women and all males identifying as men. Most participants were domestic students (92%) enrolled in a kinesiology (47.5%), Psychology (21.3%), or Health Science (11.5%) program and rated their current financial status as “earning just enough” (45.8%) or “earning more than enough” (45.8%). Therefore, it was a relatively homogenous sample.


TABLE 1    Means and frequencies of descriptive statistics in study sample.
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TABLE 2    Means and frequencies of sex differences in study sample.
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TABLE 3    Bivariate correlations.
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Participants were experiencing more academic stress since the onset of the pandemic. Notably, females reported a greater increase academic stress than males. On average, anxiety and depressive symptoms were mild (Kroenke and Spitzer, 2002; Spitzer et al., 2006), resiliency was moderate (Wagnild, 2016), and there were no sex differences in anxiety, depression, or resiliency scores.

The sample was highly physically active with a mean moderate-to-vigorous physical activity (MVPA) of 223.6 min (> 3 h) per week, which exceeds that of the recommended 150 minutes (2.5 hours) per week (Ross et al., 2020). Just over half of respondents reported meeting the guidelines; however, nearly sixty percent reported that their physical activity level had dropped since the start of the pandemic. There were no sex differences in either measure of physical activity.

Resting heart rate was considered normal (Nanchen, 2018) and females exhibited higher resting heart rate than males. HRV indicated by rMSSD was in the ideal range and males exhibited a higher HRV than females (Heiss et al., 2021).



Anxiety

Hierarchical regression coefficients for anxiety are displayed in Table 4. Change in stress explained 31% of the variance (b = 0.58, p < 0.001, f2 = 0.30) (step 2, ΔF(3, 57) = 27.56, p < 0.001), indicating that participants who reported more academic stress since the onset of the pandemic were more anxious. An additional 15% of variance was explained by resiliency (b = -0.32, p = 0.003, f2 = 0.09) and moderate physical activity (b = −0.25, p = 0.03, f2 = 0.04), (step 3, ΔF(6, 54) = 5.81, p > 0.001), indicating that higher resiliency and more moderate physical activity levels buffered against stress-induced anxiety.


TABLE 4    Hierarchical regression coefficients: Anxiety.
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Depression

Hierarchical regression coefficients for depression are displayed in Table 5. Change in stress explained 18% of the variance (b = 0.21, p < 0.001, f2 = 0.18) (step 2, ΔF(3, 57) = 13.24, p < 0.001), indicating that participants who reported more stress since the onset of the pandemic were more depressed. An additional 22% of variance was explained by resiliency (b = −0.24, p < 0.001, f2 = 0.20) (step 3, ΔF(6, 54) = 6.79, p < 0.001), indicating that participants with higher resiliency buffered against stress-induced depression.


TABLE 5    Hierarchical regression coefficients: Depression.
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HRV

Hierarchical regression coefficients for HRV are displayed in Table 6. Biological sex explained 14% of variance (b = −0.37, p = 0.003, f2 = 0.13) (step 1, ΔF(2, 58) = 4.66, p = 0.01), indicating higher (i.e., more favorable) HRV for males than females. No other associations were significant.


TABLE 6    Hierarchical regression coefficients: HRV.
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Discussion

The current study aimed to explore changes in perceived graduate school-related stressors brought on by the COVID-19 pandemic and to test whether physical activity and trait resiliency buffered the effect of stress. In a sample of Canadian research-based graduate students, those who experienced greater increases in academic stressors since the onset of the COVID pandemic were more anxious and depressed. However, those who engaged in more moderate physical activity were less anxious, and those with higher resiliency were less anxious and depressed, suggesting protective effects. Females had higher resting heart rate, lower HRV, and greater increases in stress than males, suggesting that females may be at greater risk of stress-induced mental illness. Furthermore, lower HRV was associated with higher depression scores (Table 3).

Moderate but not vigorous physical activity was associated with less anxiety. Although past research examining the effects of exercise on anxiety are mixed (Aylett et al., 2018; Henriksson et al., 2022), we have previously demonstrated that moderate exercise (and not vigorous exercise) may be more suitable for Lucibello et al. (2020) and offers better protection against stress-induced anxiety (Paolucci et al., 2018). Other studies suggest moderate exercise is better for individuals suffering with anxiety sensitivity who become more anxious when experiencing somatic symptoms of anxiety such as labored breathing and elevated heart rate which are both elicited by vigorous exercise (Zinbarg et al., 1999; Tabor et al., 2019). Institutional-level efforts to foster access to lower-to-moderate intensity physical activities may be met through the development of on-campus spaces such as Yoga and/or cycling studios, and green spaces. The use of physical activity as a tool to manage symptoms of mental health is well supported, however it is important to recognize the interaction between anxiety and exercise addiction. Specifically, it is suggested that higher levels of anxiety may be associated with an increased need for exercise as well as more frequent and intense sessions which may subsequently lead to over-training syndrome and exacerbated anxiety symptoms (Berczik et al., 2012). This is thought to be especially relevant during stressful situations (Berczik et al., 2012). Efforts to increase physical activity levels in at-risk populations (i.e., females) should take these potential reciprocal effects into account.

Although anxiety and depression tend to be comorbid, neither moderate nor vigorous physical activity were associated with depression. This finding contrasts with prior studies and may be due to the unprecedented circumstances surrounding the pandemic. Notably, the lack of social engagement that is typically part of a physical activity program but was missing during the pandemic is an important factor that may be impacting the effects of physical activity on depression (Harvey et al., 2010; Hallgren et al., 2017; Marashi et al., 2021).

Trait resiliency was associated with both anxiety and depression. This finding aligns with the neurovisceral integration model which describes self-regulatory processes as underpinning appropriate cognitive responses to stress (Thayer et al., 2009). The relationship between resiliency and mental health measures may be due to its association with self-regulation (Mestre et al., 2017). Indeed, several items on the RS-14 describe a capacity to self-regulate during difficult or threatening situations (Ex: “In an emergency, I’m someone people can generally rely on”, “When I’m in a difficult situation, I can usually find my way out of it”). Students scoring high on resiliency may have adequate self-regulatory capacity, enabling them to respond more favorably to stress and preventing symptoms of anxiety and depression. Importantly, resiliency can be increased by intervention efforts that include mindfulness mediation (Kemper and Khirallah, 2015); stress management training that focuses on reframing stressful life experiences through principles such as gratitude, acceptance, and compassion (Magtibay et al., 2017); and cognitive behavioral approaches (Mache et al., 2015).

Although HRV was not associated with resiliency or physical activity (as predicted), it was influenced by biological sex, which is consistent with the literature (Koenig and Thayer, 2016). Females displayed significantly lower (i.e., unfavorable) resting HRV than males, and experienced greater increases in stress since the onset of the pandemic despite being exposed to similar environmental stressors. Given that HRV provides an index of one’s stress reactivity (Souza et al., 2007) and one’s stress reactivity predicts the development of mental illness (Charles et al., 2013), HRV may be an indicator of the biological disposition that predisposes females to experience higher rates of stress-induced mental illness than males. It is also important to acknowledge that our sample was predominately females who, under normal circumstances, are more susceptible to stress and mental illness (Gater et al., 1998; Brougham et al., 2009).

We expected resiliency and physical activity to be associated with HRV, but they were not. We believe this is a limitation of our cross-sectional design, and the multitude of factors that can influence HRV including cannabis use (Williams et al., 2021), sleep measures (da Estrela et al., 2021), nutrition (Young and Benton, 2018) and menstrual cycle phase (Brar et al., 2015) that were not controlled here. A longitudinal study design controlling for the above covariates is needed to examine the dynamic interrelationship between HRV, resiliency, physical activity, and mental health. One key advantage of using HRV is its relative accessibility and non-invasive nature. Therefore, developing sound transdiagnostic measures of mental health that are accessible and non-invasive provide a seamless way for health practitioners and researchers to diagnose, treat and monitor the health of patients or clients suffering from mental illness. It is important to note that we employed an unsupervised measure of HRV which may have impacted the accuracy of readings. However, although validated in research contexts (Plews et al., 2017), the mobile application used in our study was designed for commercial use which likely limited user-related errors. As well, participants were instructed to only store “Optimal” readings, which strengthens our confidence in the findings.

The negative relationship between depression and HRV noted in our correlational analyses is in line with literature exploring the link between HRV and general vulnerability to psychopathology. A wide range of psychiatric disorders (including depression) are characterized by low, and in some rare cases abnormally high (Heiss et al., 2021), resting HRV (Henje Blom et al., 2010; Kemp et al., 2012; Pittig et al., 2013; Chalmers et al., 2014; Beauchaine and Thayer, 2015). This finding may support the neurovisceral integration model suggesting that favorable responses to stress result partially from optimal inhibitory function of the prefrontal cortex over regions of the brain that govern emotional responses to stress (Thayer and Lane, 2000).

Limitations of our study include a convenience sample of graduate students predominately from kinesiology, psychology, and health science backgrounds, and who report high levels of physical activity, and thus, may not be representative of the Canadian graduate student population. It is also important to recognize that we did not collect demographic information pertaining to race or ethnicity which also limits our ability to generalize our findings. Our measure of change in stress is also a limitation as we asked participants to recall their stress levels prior to COVID-19. Longitudinal research is needed to explore changes in graduate-school related stress over time to explore its causal pathway with mental health measures, physical activity, and resiliency. Lastly, although we used a validated questionnaire, physical activity data was self-reported and is therefore subject to recall bias.



Conclusion

In summary, in a sample of graduate students, individuals experiencing more academic stressors since the onset of the COVID-19 pandemic were more anxious and depressed. However, students engaging in more moderate physical activity were less anxious, and those with higher resiliency were less anxious and depressed. Sex differences were also observed such that females had a lower resting HRV as well as larger increases in stress since the onset of the pandemic suggesting that HRV may be a potential biological mechanism for sex differences in susceptibility to stress-induced mental illness.

There is a dearth of literature examining efficacious tools to address mental health in graduate students even under normal circumstances. Results from our study provide groundwork for future research interested in addressing mental health concerns in this population. Overall, the results suggest that resiliency and physical activity may offer unique protection against symptoms of anxiety and depression in graduate students experiencing stress during COVID-19 and institutions of higher education should consider investing in programs that encourage physical activity and promote trait resiliency by teaching mindfulness, stress management and cognitive behavioral approaches.
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Footnotes
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