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Mental health and coping 
among graduate students 
during the COVID-19 pandemic: 
a gender-based analysis 
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Ashley M. E. Thompson2 and Kim G. C. Hellemans2* 

1Cumming School of Medicine, Department of Psychiatry, University of Calgary, Calgary, AB, Canada, 
2Department of Neuroscience, Carleton University, Ottawa, ON, Canada 
Introduction: The COVID-19 pandemic has profoundly impacted the mental 
health of young adults in Canada, with research showing high rates of depression 
and anxiety symptomatology. Graduate students, who already experience 
elevated mental health challenges, represent a particularly vulnerable 
population—yet research examining their experiences during the pandemic 
remains limited. This study aims to investigate mental health and well-being 
outcomes, negative impacts, coping strategies, and gender differences among 
Canadian graduate students during the COVID-19 pandemic. 

Methods: A cross-sectional survey was conducted among Canadian graduate 
students (N = 261) to assess mental health symptoms, well-being, negative 
impacts, coping strategies, and gender differences during the COVID-19 
pandemic using a series self-report of questionnaires (e.g. BDI, BAI, DASS-S). 
Data were analyzed using descriptive statistics, chi-square tests and t-tests. 

Results: Findings revealed significant mental health challenges among Canadian 
graduate students during the pandemic, with high rates of depression, anxiety, 
and stress reported. Female students reported worse mental health outcomes 
and experienced greater negative impacts compared to males. Coping strategies 
predominantly involved avoidant behaviors, such as watching TV and using social 
media, with gender differences in coping strategies. 

Discussion: Compared to pre-pandemic findings, graduate students in this 
pandemic sample reported elevated rates of mental health challenges. Women 
appeared to be disproportionately impacted, reflecting the heightened mental 
health burden they reported during this period. Avoidant coping strategies were 
most commonly used—aligning with the socially isolating conditions of the 
pandemic—with notable gender differences in types of strategies employed. 
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Conclusion: The COVID-19 pandemic seems to have exacerbated the mental 
health crisis among Canadian graduate students, with higher rates of depression, 
anxiety, and stress reported compared to pre-pandemic findings. Female 
students face heightened challenges, emphasizing the need for gender-
sensitive support strategies. Universities should prioritize mental health support 
and promote healthy coping mechanisms to address the impacts of the 
pandemic on graduate student well-being. 
KEYWORDS 
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1 Introduction 

1.1 Prevalence and risk factors in graduate 
student mental health 

Over the last decade, growing attention has been drawn to the 
mental health of graduate students, with increasing concern 
surrounding high levels of psychological distress - particularly 
suicidal ideation (1–3).  For  example, Evans  et  al. (1) found that 41% 
of graduate students experienced moderate to severe anxiety, and 39% 
met the criteria for moderate to severe depression - compared to just 
6% in the general population, suggesting possible enduring 
implications for graduate students’ mental well-being. Mental health 
challenges among graduate students are closely linked with reduced 
academic performance, impaired personal development, diminished 
productivity, and compromised quality of life (1, 3). 

Data from the National College Health Assessment (NCHA) 
further shows concerning trends. In 2013, 91.7% of students 
reported feeling overwhelmed, 89.5% felt exhausted, 70.0% felt 
lonely, 60.4% experienced overwhelming anxiety, 38.6% felt so 
depressed it was difficult to function, and 10.0% had seriously 
considered suicide. By 2019, some of these numbers had escalated. 
Of the 13,000 graduate students surveyed, 64% rated their stress levels 
over the past year as more than average or tremendous (4). 
Specifically, 88.2% felt overwhelmed, 87.6% felt exhausted, 69.6% 
felt lonely, 68.9% felt overwhelming anxiety, 51.6% felt so depressed 
it was difficult to function, and 16.4% had seriously considered suicide. 
These alarming trends point not only to an immediate mental health 
crisis but also underscore significant potential long-term implications, 
emphasizing urgent need for improved support systems, effective 
interventions, and longitudinal research. 

While stressors such as financial pressures, limited support, and 
insufficient time to establish careers are common among young 
adults aged 21-30 (5, 6), including both undergraduate (7, 8) and 
graduate students (9), graduate students also face a distinct set of 
challenges (10, 11). Researchers have identified them as particularly 
vulnerable to work-life imbalance, largely due to the difficulty of 
02 
balancing intense academic demands with personal responsibilities, 
such as caregiving or maintaining relationships (10, 12). Other 
contributing factors to the high prevalence of mental health issues 
among graduate student include strained supervisor-student 
relationships, inadequate peer support, limited career prospects, a 
perceived lack of control, and the inherently competitive nature of 
graduate programs (3). These combined pressures may exacerbate 
their vulnerability to long-term mental health issues, and worsened 
quality of life. 
1.2 COVID-19 disruptions and 
consequences for Canadian graduate 
students 

While the COVID-19 pandemic caused global disruption at all 
levels of education, graduate students may have been uniquely 
impacted. In Canada, the COVID-19 pandemic led to abrupt and 
challenging adjustments for students and institutions. Following the 
government’s declaration of a national emergency in mid-March 
2020, Canadian universities and colleges suspended all in-person 
classes and rapidly transitioned to remote learning platforms (13). As 
the pandemic persisted, some programs introduced hybrid formats 
starting in Fall 2020, particularly for courses with essential lab or 
hands-on components. However, most Canadian campuses did not 
resume in-person learning until Fall 2021 (14, 15), prolonging 
uncertainty for students. 

Public health measures such as lockdowns, travel bans, and the 
closure of schools (13) forced a rapid shift to remote learning and 
the abrupt closure of campuses (16). For graduate students, this 
meant not only interrupted coursework but also restricted access to 
critical academic infrastructure, including research labs (14, 17). 
Although both undergraduate and graduate students experienced 
elevated rates of depression and anxiety during the pandemic (18) 
one study found that undergraduates reported greater overall 
mental health impacts (19). Still, graduate students face distinct 
burdens. Their advanced training often relies on in-person research, 
frontiersin.or
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and the closure of labs and suspension of fieldwork left many unable 
to progress on dissertations or publications (17). Furthermore, the 
limited lab access and closure of campuses also caused financial 
instability for many graduate students, as most rely heavily on their 
positions as research and  teacher’s assistants or grant funded 
projects (20, 21). Many expressed concerns over reduced funding 
opportunities, the inability to travel or complete field/lab work, and 
diminished career prospects (16). At Vanderbilt University, one-
third of graduate students reported mental health declines tied to 
disrupted lab access, delayed degree timelines, and reduced 
mentorship (14). Moreover, while undergraduates could 
transition most coursework online, the nature of graduate 
programs, reliant on specialized equipment, field/lab sites, and 
close supervisor interactions, meant that remote formats were 
often inadequate substitutes (16). Graduate students who met the 
criteria for depression and anxiety also reported the most difficulty 
adjusting to online learning. In mid-2020, the Student Experience in 
the Research University (SERU) Consortium found that 32% of 
graduate and professional students screened positive for major 
depressive disorder - twice the rate from 2019 - and 39% 
screened positive for generalized anxiety disorder, a 1.5-fold 
increase from the previous year (18). While these rates are similar 
to those reported in 2018 (1), they remain alarmingly high, 
suggesting that the pandemic may have intensified, or at least 
sustained, the ongoing graduate student mental health crisis, with 
potential implications for retention. 

At the same time, graduate students possess advanced applied 
skills, discipline-specific training, and autonomy compared to 
undergraduates. These attributes can enable them to navigate 
complex research environments, engage in independent learning, 
and manage self-direct work effectively (22). Given these 
competencies, one might expect graduate students to be better 
equipped to adapt to challenges posed by the COVID-19 
pandemic, particularly in managing remote work or progressing 
through reading- or writing-intensive tasks. However, the ability to 
persist was far from uniform. Disparities in access to resources, 
support systems, and research infrastructure created uneven 
impacts across disciplines and individual circumstances. When 
considered alongside pre-existing challenges, and the documented 
rise in graduate student suicidal ideation between 2013 and 2019 
(4, 23), it is unsurprising that the pandemic may have further 
intensified mental health struggles in this already vulnerable 
population (14, 16, 24). 

Graduate students are the future of academia and highly skilled 
professions, yet high attrition rates are not uncommon (25). 
Between 2004 and 2010, graduate students enrolled in Great 
Plains IDEA-sponsored online master’s programs  showed a

dropout rate of 25% and a retention rate of 67.7%. Nationally, 
data from the Council of Graduate Schools show that 23% of STEM 
masters students withdrew within two years in 2015, while only 57% 
of doctoral candidates completed their programs within ten years 
a 43% attrition rate (26, 27). These persistently high rates of 
attrition, alongside COVID-19 disruptions, financial strains, and 
restricted access to research infrastructure, highlight the growing 
Frontiers in Psychiatry 03 
risk of losing a critical pipeline of scholars poised to shape the future 
of knowledge, research, and academia. 
1.3 Gender disparities in graduate student 
mental health and academic outcomes 

While most graduate students are affected by mental health 
challenges, these issues tend to be more pronounced among women 
(1, 28, 29), despite women being more likely than men to pursue 
both undergraduate and graduate education (30). Evans et al. (1) 
identified clear gender-based disparities in mental health outcomes 
for graduate students: 34% of men reported experiencing moderate 
to severe anxiety, compared to 43% women. Similarly, 41% of 
women met the criteria for moderate to severe depression on the 
PHQ-9 scale, versus 35% of men. These differences are likely driven, 
at least in part, by persistent gender bias in academia, particularly in 
STEM fields, where women frequently face barriers in securing 
research funding, mentorship, and career advancement 
opportunities (31–33). For instance, studies suggest women 
researchers often receive smaller research grants and fewer 
funding awards compared to male counterparts, potentially 
limiting their professional growth and exacerbating stress levels 
(34). Additionally, women in STEM and graduate programs are 
more likely to assume greater family and caregiving responsibilities, 
which further compound their mental health and work-life balance 
challenges, ultimately impacting their academic productivity and 
career progression (35). Although women now represent a larger 
portion of students in higher education, gender disparities remain 
more pronounced in higher academic positions. For example, in the 
NIH intramural research program, women held 37% of tenure-
track roles but accounted for only 21% of those granted tenure. 
Women of color were especially underrepresented, comprising just 
5% of tenured faculty (36). 
1.4 Transactional model of stress and 
coping: a framework for understanding 
graduate student well-being 

This study is grounded in Lazarus and Folkman’s (37) 
transactional model of stress and coping, which provides a 
theoretical framework for understanding how individuals assess 
and respond to stress. According to this model, coping involves two 
key processes: (1) the appraisal of a stressor’s significance, and (2) 
the selection of coping strategies, broadly categorized as problem-

focused or emotion-focused. While this framework has been widely 
applied to undergraduate populations (38, 39), there remains 
limited empirical research exploring how graduate students, who 
face distinct stressors, apply coping strategies, particularly in the 
context of large-scale disruptions such as the COVID-19 pandemic. 
The present study applies this model to investigate coping 
behaviours and mental health outcomes among graduate students, 
with attention to gender differences in coping style. 
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While women are more likely to seek help and engage in social 
coping strategies, men may be less inclined to seek support and 
more prone to intense emotional episodes, such as breakdowns (29, 
40–42). Supporting this, Ickes et al. (43) found that female graduate 
students relied more heavily on social support compared to male 
graduate students and undergraduates. These gendered patterns in 
mental health symptoms and coping behaviours highlight the need 
for further research that may support more nuanced research-
backed support structures in graduate education. Despite the 
substantial evidence outlined above, mental health and coping 
among graduate students, particularly as a function of gender, 
remains significantly under-researched within a Canadian 
context. This study seeks to address this critical gap by examining 
graduate student mental health and coping strategies during the 
COVID-19 pandemic, with a focus on gender differences. 
1.5 Study aims and hypotheses 

The primary aim of this exploratory study is to investigate how 
graduate student mental health and well-being may have been 
affected by the COVID-19 pandemic. The primary hypothesis for 
this study is that Canadian graduate students will report mental 
health challenges at rates exceeding those documented in pre-
COVID data, and that women will be disproportionately affected 
compared to men. In particular, social connectedness will emerge as 
one of the more severely impacted domains of well-being. With 
respect to coping strategies, it is hypothesized that avoidant coping 
mechanisms will be most employed, specifically watching television, 
using social media, and playing video games - behaviours that align 
with the isolating conditions of the pandemic. Furthermore, 
gendered patterns in coping mechanisms are predicted: women 
will more often report using social media, while men will more often 
report playing video games to cope. By exploring these dimensions, 
this study aims to contribute critical insights into the gendered 
nuances of graduate student mental health and coping during one 
of the most globally disruptive periods in recent history. 
2 Methods 

2.1 Procedure 

To recruit participants from all disciplines, email invitations 
were sent to the graduate student societies and administrators at 
Canadian universities, posters were shared on the social media 
accounts of members of the research team, and snowballing 
methods were used. The survey was administered from April-
May 2021, and all participants were entered into a draw for a 
chance to win 1 of 40 Amazon gift cards valued at $50 each. Once 
consent was obtained, participants completed an online survey 
through Qualtrics (Qualtrics Provo, UT) which contained 
demographic questions (e.g., age, sex/gender, discipline of study) 
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and a series of questionnaires and scales related to mental health, 
coping, and substance use. This study was cleared by the Carleton 
Research Ethics Board (REB # 115344). 
2.2 Participant demographics 

The participants in this study (N = 261; 65.9% female) were 
graduate students in any discipline who were enrolled at a Canadian 
University (Mage = 28.2 years, range = 20–59 years), and there were 
no exclusion criteria. The average number of years spent as a 
graduate student was 2.5 years (range = 0–10 years) and 32.2% of 
the participants (n = 84) had a diagnosed mental health disorder. 
Please see Table 1 to view additional demographic information for 
the participants in this study. 
2.3 Measures 

2.3.1 Demographics 
Participants provided information on their basic demographic 

details including sex/gender identity, age, ethnicity, year of study, 
and living situation. Additionally, they responded to inquiries 
concerning their overall mental and physical well-being. 

2.3.2 Anxiety, depression, and stress symptoms 
The Depression, Anxiety, and Stress Scale (DASS; 44) is a 21-item 

scale that consists of 3 subscales that measure the emotional states of 
depression, anxiety, and stress over the past week. Each question in the 
scale has a range of 4 options that indicate low (0) to high (3) 
depressive, anxiety, and stress symptoms. In this thesis, the stress 
subscale of the DASS was analyzed (DASS-S). Total scores for the 
subscale were summed and total scores were placed in the following 
categories as per the DASS-S: 0-7 (normal stress), 8-9 (mild stress), 10
12 (moderate stress), 13-16 (severe stress), and 17+ (extremely severe). 
The DASS-S had high internal reliability (a = 0.88). Prior research 
with higher education populations has demonstrated that the DASS 
possesses excellent internal validity (45). 

2.3.2.1 Anxiety 
The 21-item Beck Anxiety Inventory (BAI; 46) is comprised of 21 

questions to assess anxiety symptomology over the past week. Scores 
range from low (0) to high (3) anxiety symptomology. The scores were 
summed, and higher scores reflected greater anxiety symptomology. 
Total scores were placed in the following categories as per the BAI: 0-7 
(minimal anxiety), 8-15 (mild anxiety), 16-25 (moderate anxiety), and 
26-63 (severe anxiety). The scale had high internal reliability (a = 0.93).  
The BAI scale has demonstrated strong internal consistency across 
studies involving similar populations (47, 48). 

2.3.2.2 Depression 
The 21-item Beck Depression Inventory (BDI; 49) is comprised 

of 21 questions, each including a range of 4–5 options to assess 
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depressive symptomology over the past week. Scores range from 
low (0) to high (3) depressive symptomology. The scores were 
summed and total scores were placed in the following categories as 
per the BDI: 0-13 (minimal depression), 14-19 (mild depression), 
20-28 (moderate depression), and 29-63 (severe depression). The 
scale had high internal reliability (a = 0.91). The BDI has 
demonstrated strong internal consistency in previous studies 
examining comparable populations (50, 51). 
Frontiers in Psychiatry 05 
2.3.2.3 Stress 
The 21-item University Stress Scale (USS; 52) was used to 

measure the level of stress experienced by university students. 
Each question in the scale had a range from 0 (not at all) to 3 
(constantly). Total scores were summed higher scores reflected 
higher stress associated with university. Total scores were placed 
in the following categories as per the USS: 0-12 (minimal 
psychological distress) and 13+ (significant psychological 
distress). The scale had high internal reliability (a = 0.85). The 
USS has shown strong internal consistency in prior research 
involving university student populations (53). 

2.3.3 The COVID-19 Pandemic Questionnaire 
The research team developed a COVID-19 Pandemic 

Questionnaire (adapted from 54) to measure how the pandemic 
affected the life, activities, thoughts, and mood of graduate students. 
Due to the urgent and exploratory nature of data collection during 
the early stages of the pandemic, no formal pilot testing or 
psychometric validation of the adapted COVID-19 Pandemic 
Questionnaire was conducted. As such, its use in this study is 
intended to provide descriptive insights rather than infer validated 
constructs. The questionnaire was divided into two sections. The 
first section assessed the negative impact of the pandemic on 
graduate student life over the past month (e.g., mental health, 
stress levels, academic performance, and social relationships). 
Participants rated each item on a 5-point Likert scale ranging 
from 1 (not at all) to 5 (an extreme amount). The second section 
assessed the frequency with which students engaged in various 
coping strategies to manage pandemic-related stress. This included 
14 specific behaviours adapted from Prowse et al. (54), such as 
watching TV, exercising indoors, eating fast food/sweets, using 
social media, gaming, talking to friends/family, meditating, and 
engaging in creative hobbies. Participants rated each coping strategy 
on a 5-point Likert scale in response to the question, “To what 
extent have you been doing X to cope with the COVID-19 
pandemic?” (1 = not at all; 5 = an extreme amount). All coping 
items were analyzed individually; no aggregate subscales or 
categories (e.g., avoidant vs. approach coping) were created. This 
approach allowed us to identify the most commonly used strategies 
and explore potential gender differences in specific behaviours. 
2.4 Statistical analysis 

All statistical analyses were performed with IBM SPSS Statistics 
for MacOS, Version 28 (IBM Corp., Armonk, NY., USA). 
Participants who completed the study in 1200 seconds or less 
were omitted from the study. Various validity checks were 
conducted to ensure the data was complete and reliable. Due to 
insufficient sample sizes for gender, the ten participants who did not 
identify as man or woman were excluded from all analyses. 
Responses from the COVID-19 pandemic questionnaire were 
grouped into ordinal categories: (1) not at all/a little, (2) a 
moderate amount, and (3) very much/an extreme amount. Chi-
TABLE 1 Demographic data of the study population. 

Demographic categories Frequency (%) 

Gender (n=261) 

Female (n=172) 65.9 

Male (n=79) 30.3 

Non-binary (n=6) 2.3 

Gender non-conforming (n=2) 0.8 

Gender queer (n=1) 0.4 

Other (n=1) 0.4 

Ethnicity (n=261) 

White North-American (n=128) 49.0 

White European (n=46) 17.6 

Asian (South Asia, Arab/West Asian, East Asian, and 
Indian Caribbean, n=48) 

18.4 

Other/Mixed Ethnicity/Prefer not to answer (n=14) 5.3 

Latin American/Hispanic (n=11) 4.2 

Middle Eastern (n=7) 2.7 

Black (Black African, Black North American, and Black 
Caribbean, n=5) 

2.0 

Indigenous (Aboriginal, Metis, First Nations, and 
Inuit, n=2) 

0.76 

Graduate student disciplines (n=261) 

Social Sciences/Humanities (n=93) 35.6 

Life Sciences (n=84) 32.2 

Engineering (n=58) 22.2 

Public Affairs (n=18) 6.9 

Prefer not to answer (n=5) 1.9 

Business (n=3) 1.1 

Current employment status (n=261) 

Part-time (n=106) 40.6 

Unemployed (n=95) 36.4 

Full-time (n=40) 15.3 

Other (n=18) 6.9 

Retired (n=1) 0.4 

Prefer not to answer (n=1) 0.4 
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squared analyses were used to examine the relationship between 
gender and the COVID-19 pandemic questionnaire. Effect sizes 
were evaluated using Cramér’s V coefficients. For significant chi-
squared results, Bonferroni corrections were applied to identify 
which cells significantly differed from one another. Independent 
samples t-tests were used to assess mean differences by gender in 
continuous mental health outcomes. Effect sizes were reported 
using Cohen’s d. A one-way multivariate analysis (MANOVA) 
was conducted to assess gender differences in different mental 
health outcomes. Prior to analysis, assumptions were assessed, 
including normality, linearity, multicollinearity, and homogeneity 
of variance. Bootstrapping procedures with 5000 resamples and 
bias-corrected and accelerated (BCa) 95% confidence intervals (CI) 
were employed to increase estimate robustness for all tests. 
Statistical significance was determined at p < 0.05 (two-tailed). 

An a priori power analysis was conducted using G*Power (55) 
to determine the minimum sample size required to detect a medium 
multivariate effect (f2 = 0.068; based on observed h² = 0.064), with a 
= 0.05, power = 0.08, two groups, and three dependent variables. 
The analysis indicated that a minimum of 166 participants was 
required. The final sample of 251 participants exceeded 
this requirement. 
3 Results 

3.1 Mental health symptoms 

The total percent of participants with anxiety symptomology 
was 57.9% (n = 151). For BAI (n = 261), 42.1% of participants had 
minimal anxiety (n = 110), 29.1% had mild anxiety (n = 76), 18.8% 
had moderate anxiety (n = 49), and 10.0% had severe anxiety (n = 
26). There was a significant relationship between BAI symptom 
severity and gender, c2 (3, n = 251) = 17.82, p <.001, Cramér’s V = 
0.27, 95% BCa CI [0.15, 0.40]). Post hoc analysis of standardized 
residuals indicated that in comparison to males, females were more 
likely to report severe anxiety and less likely to report minimal 
anxiety. Overall mean scores also indicated that females reported 
higher levels of anxiety, t(249) = -3.71, p<.001, 95% BCa CI [-7.95, 
-2.88], d = -0.50. compared to males. For BDI (n = 261), the total 
percent of participants with depressive symptomology was 70.4% (n 
= 184). 29.5% of participants had minimal depression (n = 77), 
35.6% had mild depression (n = 93), 24.5% had moderate 
depression (n = 64), and 10.3% had severe depression (n = 27). 
While there were no gender differences between males and females 
for each category, overall mean scores were significantly different as 
females reported higher levels of depression, t(249) = -2.53, p = 0.01, 
95% BCa CI [-5.77, -0.78], d = -0.34. 

For DASS-S (n = 261), the total percent of participants with 
general stress symptomology was 49.8% (n = 130). 50.2% of 
participants had normal stress (n = 131), 24.5% had mild stress 
(n = 64), 16.5% had moderate stress (n = 43), 5.0% had severe stress 
(n = 13), and 3.8% had extremely severe stress (n = 10). There was a 
significant relationship between DASS-S symptom severity and 
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gender, c2 (4, n = 251) = 10.68, p = 0.03, Cramér’s V = 0.21, 95% 
BCa CI [0.12, 0.36]). Specifically, post hoc analysis of standardized 
residuals indicated that in comparison to males, females were more 
likely to report extremely severe stress and were less likely to report 
normal stress. Overall mean scores also indicated that females 
reported higher levels of general stress, t(249) = -3.75, p<.001, 
95% BCa CI [–7.19, -2.48], d = -0.51, compared to males. For 
USS (n = 261), 33.3% of participants had minimal psychological 
distress (n = 87) and 66.7% experienced significant psychological 
distress (n = 174). A significant relationship between USS symptom 
severity and gender was observed, c2 (1, n = 251) = 8.09, p < 0.01, 
Cramér’s V = 0.18, BCa 95% CI [0.05, 0.31]). Post hoc analysis of 
standardized residuals indicated that in comparison to males, 
females were more likely to report significant psychological 
distress. Similarly, overall mean scores also indicated that females 
reported higher levels of university stress, t(249) = -2.54, p  = 0.01, 
BCa 95% CI [-5.65, -0.72], d = -0.35, compared to males. 

A one-way multivariate analysis (MANOVA) was conducted to 
explore gender differences in stress (DASS_Stress), depression 
(BDI), and anxiety (BAI). The test revealed a significant effect of 
gender, Wilks’ l = 0.94, F(3, 247) = 5.67, p > 0.001, h² = 0.06. 
Univariate ANOVAs indicated that females reported significantly 
higher stress scores than males, F(1, 249) = 6.38, p = 0.01, h² = 0.03. 
Females also reported higher levels of anxiety in comparison to 
males, F(1, 249) = 13.75, p < 0.001, h² = 0.05. 
3.2 Stressors affecting graduate students 
during the COVID-19 pandemic 

Data from the University Stress Scale (USS) revealed that the 
top 5 stressors constantly affecting graduate students were: 
academic/course work demands (39.5%), procrastination (36.4%), 
study/life balance (28.4%), mental health problems (21.8%), and 
work (16.5%); see Table 2. There was a significant relationship 
between academic/course work demands and gender, c2 (3, n = 
251) = 8.94, p = 0.03, Cramér’s V = 0.19, 95% BCa CI [0.06, 0.37]. 
Specifically, post hoc analysis of standardized residuals indicated 
that in comparison to men, a greater proportion of women were 
more likely to report that they were affected by the stressor 
constantly and less likely to report that they were affected by the 
stressor sometimes. There was no significant relationship between 
procrastination and gender, c2 (3, n = 251) = 6.15, p = 0.11, 
Cramér’s V = 0.16, 95% BCa CI [0.03, 0.34]. There was a 
significant relationship between study/life balance and gender, c2 

(3, n = 251) = 10.49, p = 0.02, Cramér’s V = 0.20, BCa 95% CI [0.07, 
0.37]. Specifically, post hoc analysis of standardized residuals 
indicated that in comparison to men, a significantly greater 
proportion of women reported being frequently affected by the 
stressor, while men were more likely to report being sometimes 
affected. There was a significant relationship between mental health 
problems and gender, c2 (3, n = 251) = 11.80, p = 0.01, Cramér’s V = 
0.22, 95% BCa CI [0.09, 0.38]. Specifically, post hoc analysis of 
standardized residuals indicated that in comparison to men, a 
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greater proportion of women were more likely to report that they 
were constantly affected by the stressor and less likely to report that 
they were not at all affected by the stressor. There was no significant 
relationship between work and gender, c2 (3, n = 251) = 4.54, p = 
0.21, Cramér’s V = 0.13, 95% BCa CI [0.02, 0.35]. 
 

3.3 Most common negative impacts of 
COVID-19 among graduate students by 
gender 

The top five negative impacts of the pandemic that affected 
graduate students were: stress levels (35.2%); mental health (34.1%); 
social relationships (31.8%); overall educational experience (31.0%); 
and sense of connectedness with family members/friends/loved ones 
(28.7%). Gender significantly influenced all outcome variables (See 
Figures 1A–G). Specifically, post hoc analysis of standardized 
residuals indicated a greater proportion of women were more likely 
to report the pandemic impacted the following outcomes very much/ 
an extreme amount compared to men: their sense of connectedness 
with family members/friends/loved ones, c2 (5, n = 251) = 17.00, p = 
0.01, Cramér’s V = 0.26, 95% BCa CI [0.12, 0.45]; career prospects, c2 

(5, n = 251) = 12.86, p = 0.03, Cramér’s V = 0.23, 95% BCa CI [0.09, 
0.42]; their ability to learn new skills/techniques, c2 (5, n = 251) =  
15.85, p = 0.01, Cramér’s V = 0.25, 95% BCa CI [0.11, 0.46]; degree 
progress on, c2 (5, n = 251) = 13.96, p = 0.02, Cramér’s V = 0.24, 95% 
BCa CI [0.10, 0.44]; motivation, c2 (5, n = 251) = 16.02, p = 0.01, 
Cramér’s V = 0.25, 95% BCa CI [0.11, 0.44]. There was no significant 
relationship between gender and ability to engage in coursework, c2 

(5, n = 251) = 10.89, p = 0.05, Cramér’s V = 0.21, 95% BCa CI [0.06, 
Frontiers in Psychiatry 07 
0.44] and between gender and research productivity, c2 (5, n = 251) = 
8.85, p = 0.11, Cramér’s V = 0.19, 95% BCa CI [0.06, 0.46]. 
3.4 Most common coping strategies used 
by graduate students to cope with the 
stressors of COVID-19 by gender 

The top coping strategies endorsed by graduate students were: 
watching TV (32.2%); social media (25.7%); working (21.5%); 
connecting  with  friends  and  family  members  through  
videoconferencing methods (21.1%); exercising indoors (20.3%); 
eating fast foods/sweets (19.2%); and sleeping (17.2%). There was a 
significant relationship between social media and gender, c2 (4, n = 
251) = 20.57, p < 0.001, Cramér’s V = 0.29, 95% BCa CI [0.16, 0.45], 
where a greater proportion of women were more likely to report that 
they used social media by very much/an extreme amount and less 
likely to report that they used social media not at all or a little (See 
Figure 2A). The relationship between watching TV and gender was 
also observed as significant, c2 (4, n = 251) = 10.70, p = 0.03, Cramér’s 
V = 0.21, 95% BCa CI [0.08, 0.40], where a greater proportion of 
women were more likely to report that they watched TV very much/ 
an extreme amount and less likely to report that they did not watch 
TV to cope not at all/a little (See Figure 2B). Lastly, gender 
significantly influenced the impact of employing gaming as a 
coping strategy, c2 (4, n = 251) = 18.20, p < 0.001, Cramér’s V =

0.27, 95% BCa CI [0.12, 0.46]. Specifically, men were more likely to 
report that they engaged in gaming a moderate amount or by very 
much/an extreme amount as a coping strategy compared to women 
(See Figure 2C). 
TABLE 2 Frequency of the top 5 stressors for graduate students over the COVID-19 pandemic as well as gender differences from the USS. 

Stressor Not at all (%) Sometimes (%) Frequently (%) Constantly (%) 

Academic/course work demands* 
(n= 261) 

5.0 (n=13) 24.9 (n=65) 30.7 (n=80) 39.5 (n=103) 

Males (n=79) 5.1 (n=4) 36.7 (n=29) 27.8 (n=22) 30.4 (n=24) 

Females (n=172) 5.2 (n=9) 19.8 (n=34)* 30.8 (n=53) 44.2 (n=76)* 

Procrastination (n=261) 10.0 (n=26) 25.3 (n=66) 28.4 (n=74) 36.4 (n=95) 

Males (n=79) 8.9 (n=7) 35.4 (n=28) 24.1 (n=19) 31.6 (n=25) 

Females (n=172) 10.5 (n=18) 20.9 (n=36) 32.0 (n=55) 36.6 (n=63) 

Study/life balance* (n=261) 15.7 (n=41) 26.1 (n=68) 29.9 (n=78) 28.4 (n=74) 

Males (n=79) 21.5 (n=17) 35.4 (n=28) 20.3 (n=16) 22.8 (n=18) 

Females (n=172) 13.4 (n=23) 22.1 (n=38)* 33.7 (n=58)* 30.8 (n=53) 

Mental health problems* (n=261) 29.1 (n=76) 26.4 (n=69) 22.6 (n=59) 21.8 (n=57) 

Males (n=79) 41.8 (n=33) 30.4 (n=24) 15.2 (n=12) 12.7 (n=10) 

Females (n=172) 24.4 (n=75)* 26.2 (n=69) 25.0 (n=55) 24.4 (n=52)* 

Work (n=261) 28 (n=73) 31.8 (n=83) 23.8 (n=62) 16.5 (n=43) 

Males (n=79) 36.7 (n=29) 26.6 (n=21) 21.5 (n=17) 15.2 (n=12) 

Females (n=172) 23.8 (n=41) 33.7 (n=58) 1.4 (n=42) 18.0 (n=31) 
* p<0.05 
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4 Discussion 

The COVID-19 pandemic significantly impacted the mental 
health of young adults in Canada. During the Spring of 2021, 
approximately 1 in 4 young adults over the age of 18 screened 
positive for symptoms of depression, anxiety, or PTSD. In addition, 
80% of adults aged 25–44 reported at least one negative impact from 
Frontiers in Psychiatry 08
the pandemic (56). Graduate students often fall within this age 
demographic, and their mental health has been recognized as a 
growing crisis for years prior to the pandemic, highlighting a critical 
need to understand and address both immediate and longer-term 
mental health outcomes (1). Yet, there remains limited research on 
how the COVID-19 pandemic specifically affected graduate 
students’ mental health and well-being. This study aimed to 
FIGURE 2 

The top coping strategies used by graduate students to cope with the stressors of the COVID-19 pandemic by gender included (A) gaming, (B) social 
media, and (C) watching TV. *p < 0.05 relative to males within the same category, **p < 0.001 relative to males within the same category. 
FIGURE 1
 

The top negative impacts of the COVID-19 pandemic on graduate students by gender included (A) sense of connectedness, (B) career prospects,
 
(C) ability to learn new skills, (D) degree progression, (E) motivation, (F) ability to engage in course work, and (G) research productivity. *p < 0.05 
relative to males within the same category, **p < 0.001 relative to males within the same category. 
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expand the existing literature to explore mental health outcomes 
among Canadian graduate students during the pandemic, including 
negative impacts, coping strategies, and the potential influence of 
gender on these outcomes. 
 

4.1 Mental health outcomes 

Self-reported data from this study indicate that graduate student 
mental health and well-being were substantially impacted during the 
COVID-19 pandemic. While approximately one-third of participants 
reported a formal mental health diagnosis, the majority exhibited 
symptoms of depression, anxiety, and stress. Nearly three-quarters 
reported depressive symptoms, and over half reported anxiety 
symptoms. Elevated stress was consistently observed on both the 
USS and DASS-S scales, and for about one-quarter of participants, 
mental health challenges were a persistent source of stress. Academic 
demands, procrastination, study-life balance, and work-related 
pressures were frequently cited as ongoing stressors. These findings 
align with earlier warnings from Evans et al. (1), who described 
graduate student mental health as a “growing crisis,” citing 
significantly elevated rates of depression and anxiety relative to the 
general population. More recent studies confirm these vulnerabilities, 
particularly as they were intensified during the COVID-19 pandemic 
(9, 14). Burnout and lack of work-life balance remain central stressors 
for graduate students (12, 57, 58). Social isolation and uncertainty — 
known pandemic stressors among the general population (59, 60) — 
appear to have exacerbated these effects in graduate students. The 
current data extend this work by documenting elevated stress levels in 
a Canadian graduate student sample. Notably, participants reported 
higher rates of depression and anxiety than those found in a 
nationally representative sample of Canadian young adults, where 
approximately 1 in 4 screened positive for depression, anxiety, and 
PTSD during the pandemic. Although PTSD was not assessed in our 
sample, the proportion of graduate students reporting depressive and 
anxiety symptoms was two to three times higher (56). 

Our data are also in line with several previous studies 
demonstrating a greater impact of the pandemic on stress and 
mental health of female students. Female graduate students 
reported higher rates of anxiety, depression, general stress, and 
university stress compared to male graduate students. Women also 
reported higher levels of stress related to academic demands, mental 
health problems, and study-life balance compared to men. These 
results were expected as prior to the pandemic, female graduate 
students reported poorer mental health outcomes than males (1, 
28). During the pandemic, young adult females reported higher 
levels of depression, anxiety, and stress compared to young adult 
males (54, 54). In one study conducted on graduate student mental 
health during the pandemic, female graduate students reported 
higher levels of anxiety compared to males (18). Thus, our findings 
support and extend these reports in demonstrating these differences 
in a Canadian graduate student sample. 

These findings are extremely concerning as it shows that 
graduate students who are already prone to poor mental health 
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outcomes faced significant threats to their mental health and well
being due to the pandemic. The appearance of these poor mental 
health outcomes can have detrimental effects to the physical health 
of graduate students (57); therefore, it is important to make mental 
health and well-being of graduate students a top priority at the 
institutional level. 
4.2 Negative and positive outcomes of 
COVID-19 on graduate students 

Graduate students reported numerous negative outcomes from 
the pandemic, with approximately one-third experiencing negative 
effects on their mental health, stress levels, social relationships, 
overall educational experience, and connectedness with family, 
friends, and loved ones. Beyond affecting mental health, the 
pandemic notably disrupted social connectivity in academic 
settings and the broader graduate school experience. Lockdown 
measures, implemented globally to mitigate COVID-19 
transmission, led to widespread closures of university campuses, 
severely hindering peer interactions (24, 61). These necessary but 
restrictive measures caused delays in graduation, interruptions in 
research, cancellations of conference attendance, reduced 
motivation, disrupted communication with supervisors, 
inadequate workspaces, and poor time management (14, 18, 62). 
Additionally, the prevalent use of avoidance coping strategies may 
have further negatively influenced graduate students’ educational 
experiences, which aligns with this data identifying overall 
educational experience as one of the pandemic’s primary

negative impacts. 
Gender differences emerged in the negative impacts of COVID

19, with female graduate students disproportionately reporting 
greater negative impacts on social connectedness, career 
prospects, skills development, degree progression, motivation, 
engagement in course work, and research productivity. Young 
female students, in particular, have reported negative shifts in 
social networks due to the pandemic (63), alongside heightened 
vulnerability to loneliness (54, 64). Female graduate students have 
also reported greater challenges related to overall educational 
experience during the pandemic (62), consistent with the current 
findings. While graduate students broadly encountered pandemic-

related difficulties, these findings highlight that female graduate 
students experienced these challenges more acutely. However, these 
results must be taken in the context of males being less likely to 
report mental health challenges (65). 

These findings support the hypothesis that the COVID-19 
pandemic negatively impacted multiple facets of graduate student 
life, especially mental health, social connectivity, and educational 
experiences. Given that social relationships are essential for good 
mental health, well-being, resilience, and stress mitigation (61), it is 
particularly concerning that many participants reported weakened 
social ties, potentially exacerbating mental health issues. 
Additionally, negative impacts on educational experiences are 
worrisome, as a prior research suggests these negative educational 
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experiences contributed to graduate students’ decision against re-
enrollment in the Fall term of 2020 (62). Nonetheless, while the 
pandemic introduced considerable challenges, it is also important to 
acknowledge that some individuals reported positive changes, such 
as improved work-life balance, increased flexibility in work and 
school schedules, and more time spent at home with family or 
children (66). 
4.3 Coping with the COVID-19 pandemic 

Individuals tend to engage with a variety of coping methods to 
manage stressors; however, the type of coping strategy employed 
can predict mental health outcomes. Emotion-focused coping 
methods such as avoidance, rumination, and blame have been 
associated with poorer mental health outcomes, whereas problem-

solving coping methods promote more positive outcomes (67). 
However, these coping strategies may also function as 
socialization (e.g. social media use) and non-academic activities 
that serve as distractions from academic stress. Such distractions, 
although providing temporary relief, might indirectly negatively 
affect graduate students’ overall educational experience by reducing 
productivity or focus on academic responsibilities. Strong social 
relationships represent a positive coping strategy that can mitigate 
stressful experiences and support good mental health (61). 

In our sample, graduate students reported watching TV, using 
social media, and working as their top three coping mechanisms, 
strategies that can be considered avoidant. Similar findings were 
reported among undergraduate students during the pandemic, who 
also relied on social media and other avoidant coping strategies 
such as sleeping and substance use (54). This is likely a COVID-
specific finding, as social contacts were limited, and individuals 
were isolated in their homes for extended periods of time. 

Binge-watching TV (i.e., watching multiple episodes of a TV 
show in a single viewing session) has been linked to increased 
depression and anxiety prior to the pandemic (68, 69). During the 
pandemic lockdown, individuals spent more time watching TV, and 
those experiencing anxiety symptoms were particularly likely to 
binge-watch as a coping mechanism (70). While a substantial 
portion of our sample watched TV, the study did not explicitly 
assess binge-watching behaviours, so it is difficult to identify if the 
coping strategy was indeed problematic or not. Thus, future studies 
should investigate if binge-watching TV is a problematic coping 
strategy for graduate students. 

Social media was the second most common coping strategy. 
Frequent social media use has been linked to increased risks for 
depression, anxiety, and suicidal ideation (71). Recent evidence 
indicates frequent social media use during the pandemic correlated 
with elevated stress, depression, anxiety, and loneliness (72–74). 
Given that 25.7% of this sample heavily relied on social media for 
coping with the pandemic, future studies should explore its role as 
potentially detrimental or beneficial, especially since social media also 
serves as a vital form of socialization during periods of isolation. 

Working was the third most common coping strategy reported 
by graduate students during the pandemic. While working as a 
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coping mechanism may reflect avoidance and is associated with 
burnout in graduate students (58), it could also represent 
productive adaptation during the pandemic. Graduate students 
frequently balance heavy academic workloads alongside additional 
employment for financial reasons, increasing their susceptibility to 
burnout and poor work-life balance (12). Students who have a 
better work-life balance report a better quality of life, well-being, 
and are less likely to experience adverse mental health challenges 
than graduate students with poor work-life balance (1, 10). 
However, working could also be seen as a productive. During the 
pandemic, studies found that graduate students had more time to 
engage in other types of work such as the ability to attend 
conferences due to the virtual format of many conferences and 
increased time to work on writing manuscripts (14, 16). However, 
in this study, students were not explicitly asked what type of work 
they engaged in (e.g., graduate student work, part-time work, or 
both) and how many hours per week they were working on each 
task. Future studies should further clarify the nature of work-related 
coping to differentiate potentially avoidant or productive qualities. 

Graduate students experience significant mental health 
challenges; however, it is important to identify the impacts of 
positive coping strategies, such as social support, which can buffer 
against the impact of stress on well-being (75). In this sample, 21.1% 
of graduate students used videoconferencing to connect with friends 
and family, reflecting active use of social support. Graduate students 
who use social support as a coping strategy report feeling like part of a 
supportive network where they are cared for and can seek help and 
support (12). A supportive network can consist of peers, family 
members, community members, mentors, and more. (12). In fact, 
there is a great amount of evidence to support that social support as a 
coping strategy does positively influence graduate student mental 
health (12, 29, 76, 77). Strong social supports can act as a buffer for 
high stress and psychological issues and works to cope with these 
issues (29, 76). Thus, fostering strong social support networks is likely 
crucial for enhancing graduate student well-being. 

Gender differences influenced coping strategies during the 
pandemic, though these differences must be interpreted with 
caution and in context. In this study, women reported greater use 
of watching TV and using social media to manage pandemic-related 
stress. While these behaviours have been previously documented 
among females experiencing elevated stress (70), they may reflect 
differences in coping accessibility and socialization rather than 
inherent preferences. Social media likely served as a vital source 
of connection during periods of isolation, functioning as both a 
coping strategy and a means of maintaining social ties. However, 
frequent use of social media has also been linked to increased 
loneliness and adverse mental health outcomes (74), highlighting its 
complex role. Men in our study also reported use of avoidant coping 
strategies, including greater engagement in gaming. Similar trends 
have been found in undergraduate samples, with male students 
more likely to turn to video games during the pandemic (78). 
Importantly, these coping choices are influenced by gender norms, 
social expectations, and cultural patterns in help-seeking, and 
should not be viewed as fixed or universally representative. Future 
research should examine how coping patterns are shaped by 
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intersecting factors (including gender identity, structural barriers, 
and social supports) to better understand the broader context of 
coping behaviours in graduate student populations. 
4.4 Limitations and future directions 

There are some limitations which must be acknowledged in this 
study. First, the data relied heavily on self- reporting which is subject 
to report bias, and it employed a cross-sectional design, limiting 
inferences of causality. In addition, the participant’s mood  when they  
completed the survey may have impacted their responses. Women 
made up the majority of the sample, potentially skewing the 
proportion of reported mental health outcomes, pandemic-related 
impacts, and coping strategies. It is important to recognize that men 
typically attend college and graduate programs in lower numbers 
compared to women (30) and are often less likely to openly report 
mental health issues due to social and cultural factors (65). 
Consequently, the gender-specific findings must be interpreted with 
caution, as they may disproportionately reflect women’s experiences 
and underrepresent those of men. Future research investigating 
mental health among young adults should incorporate targeted 
recruitment strategies to increase male participation and 
carefully consider socio-cultural barriers that influence self-
reporting behaviours. 

Similarly, gender non-conforming graduate students were 
heavily underrepresented in the sample and due to insufficient 
sample size, had to be excluded from the statistical analyses. We 
acknowledge that gender non-conforming graduate students are an 
equity-deserving group and stress the importance of recruiting 
more gender non-conforming students to ensure a sample that is 
truly reflective of the graduate student population in Canada. 

While our analyses focused on group comparisons and bivariate 
relationships, we acknowledge that multivariate regression models 
could offer additional precision by controlling for potential 
confounders such as age, year of study, or caregiving responsibilities. 
However, given the modest sample size and the number of individual 
coping variables examined, incorporating multiple covariates would 
have substantially increased model complexity and reduced statistical 
power. Future research with larger and more diverse samples should 
explore multivariate approaches to better understand the unique and 
combined contributions of demographic and contextual factors. 

For future studies, it would also be of interest to look at different 
coping interventions (e.g., exercising indoors or connecting with 
friends and family members) on graduate students to explore if 
these interventions could help mitigate the poor mental health 
outcomes these students face, especially among female graduate 
students. It would also be interesting to look at different disciplines 
of graduate students and their mental health outcomes to identify if 
certain disciplines are more vulnerable to poor mental health 
outcomes than others. Future studies should also explore if mental 
health outcomes and coping strategies differ for graduate students of 
different disciplines (e.g., life science students vs business students). 
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Lastly, a longitudinal design would help elucidate whether these 
outcomes influence longer-term mental health outcomes. 
5 Conclusion 

These findings confirm that the COVID-19 pandemic had a 
significant impact on the mental health and coping behaviours of 
Canadian graduate students. Compared to pre-pandemic data from 
Evans et al. (1), our results indicate even higher rates of depression, 
anxiety, and stress, reinforcing concerns that graduate student 
mental health is a growing crisis exacerbated by the pandemic. 
Notably, female graduate students reported worse mental health 
outcomes than their male peers and were more likely to engage in 
avoidant coping strategies such as social media use and passive 
distraction. Overall, avoidant coping was common across the 
sample, highlighting a critical need for targeted interventions that 
promote healthier, more adaptive strategies. These results 
underscore the urgency for Canadian universities to provide 
tailored mental health supports—particularly for women—and to 
implement institutional changes that prioritize student well-being. 
Promoting pro-social coping mechanisms and fostering a healthier 
work-life balance are essential steps in addressing the long-term 
mental health consequences of the pandemic and building resilience 
in graduate student populations. 
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