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When the COVID-19 pandemic began, U.S. college students reported increased anxiety and depression. This study examines mental health among U.S college students during the subsequent 2020–2021 academic year by surveying students at the end of the fall 2020 and the spring 2021 semesters. Our data provide cross-sectional snapshots and longitudinal changes. Both surveys included the PSS, GAD-7, PHQ-8, questions about students’ academic experiences and sense of belonging in online, in-person, and hybrid classes, and additional questions regarding behaviors, living circumstances, and demographics. The spring 2021 study included a larger, stratified sample of eight demographic groups, and we added scales to examine relationships between mental health and students’ perceptions of their universities’ COVID-19 policies. Our results show higher-than-normal frequencies of mental health struggles throughout the 2020–2021 academic year, and these were substantially higher for female college students, but by spring 2021, the levels did not vary substantially by race/ethnicity, living circumstances, vaccination status, or perceptions of university COVID-19 policies. Mental health struggles inversely correlated with scales of academic and non-academic experiences, but the struggles positively correlated with time on social media. In both semesters, students reported more positive experiences with in-person classes, though all class types were rated higher in the spring semester, indicating improvements in college students’ course experiences as the pandemic continued. Furthermore, our longitudinal data indicate the persistence of mental health struggles across semesters. Overall, these studies show factors that contributed to mental health challenges among college students as the pandemic continued.
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Introduction

Before the COVID-19 pandemic, 1 in 5 U.S. college students reported “overwhelming anxiety,” and 1 in 6 reported depression severe enough to impact daily functioning (American College Health Association, 2018), but the pandemic led to worse mental health among this cohort. For example, Wang et al. (2020b) surveyed over 2000 U.S. college students in May 2020, and found that 48% reported moderate-to-severe depression and 38% reported moderate-to-severe anxiety. A longitudinal study at Dartmouth (Huckins et al., 2020) conducted before and during the first academic term of the pandemic found higher depression, anxiety, and sedentary time, and the anxiety and depression were correlated with more COVID-19 news. Furthermore, pandemic-related stressors may have exacerbated symptoms for students who were already experiencing depression (Greaney et al., 2021).

These pandemic-related mental health impacts among college students appear to be a global phenomenon. A survey of French college students in April and May of 2020 indicated that 16% had severe depression, 28% had a high level of anxiety, 22% had severe distress, and 11% had suicidal thoughts (Wathelet et al., 2020). In May, 2020, 15% of college students in Bangladesh reported high levels of severe depression, and 18% reported severe anxiety (Islam et al., 2020). In a sample of college students in Saudi Arabia between March and June of 2020, 35% reported moderate to extreme levels of anxiety (Khoshaim et al., 2020). A survey of Chinese college students in February and March 2020 found that 44% reported increased stress levels, 17% had anxiety symptoms, and both measures of mental health were correlated with more frequent reading of the news during that time period (Wang et al., 2020a). A meta-analysis by Li et al. (2021) found high levels of depression and anxiety among college students across 27 studies, and percentages of symptoms were higher among non-Chinese students and higher after March 1, 2020.

Studies have identified several factors correlated with pandemic mental health impacts. Females have generally reported higher levels of psychological distress (e.g., Li et al., 2021), more time on news was correlated with negative mental health outcomes in Wathelet et al. (2020) and Huckins et al. (2020), and social media usage was correlated with greater stress for female and male college students (Prowse et al., 2021). A change to living at home with family correlated with worse mental health among samples of college students in some studies (e.g., Islam et al., 2020), but living with family was a protective factor in another study (Cao et al., 2020), and some findings suggest that negative effects may be due to financial pressures placed on families during the pandemic (Islam et al., 2020).

College students’ anxiety and depression levels may have remained high throughout the 2020–2021 academic year because their academic and social experiences were still disrupted in myriad ways. For example, a follow-up (Mack et al., 2021) to the longitudinal Dartmouth study found that as the pandemic continued in spring 2020, anxiety and depression among college students were still higher than previous academic terms and were correlated with the internet search term “COVID fatigue.” The transition to remote learning was challenging for many students (e.g., Aristovnik et al., 2020; Wang et al., 2020b; Prowse et al., 2021), and many universities continued to predominantly offer remote and hybrid classes during subsequent semesters and adopted campus policies that reduced the number and perhaps quality of in-person interactions among students.

Our research objective was to better ascertain the mental health of U.S. college students as the pandemic continued, and we sought to determine potential differentiating factors of depression, anxiety, and perceived stress among students. During the fall 2020 semester, we conducted a survey study of U.S. college students. We hypothesized that students living on-campus would have better mental health scores than students living off-campus, and we hypothesized that participants who spent more time on social media platforms such as Facebook, Instagram, Twitter, and Tiktok would have worse mental health scores. In regards to academic experiences, we hypothesized that participants taking in-person classes would have a higher sense of belonging to their class community than participants taking online classes. During spring 2021, we conducted a follow-up study for further cross-sectional as well as longitudinal examinations of mental health among college students. We believed that factors such as universities’ COVID-19 mitigation policies as well as individuals’ perceived risks of contracting COVID may influence mental health changes as the pandemic continued, so we added questions to assess these factors. With the new cross-sectional data, we revisited the hypotheses from the fall study, and we also hypothesized that mental health scores would improve for the longitudinal participants from Survey 1 to Survey 2, that those scores would correlate with perceived risk of contracting COVID-19 and with vaccination status, and that those scores and the quality of students’ social lives would correlate with universities’ COVID-19 mitigation policies.



Method

Using Prolific1 for a U.S. nationwide sample, we conducted a mental health survey of 279 college students in the fall 2020 semester and then, in the spring 2021 semester, conducted a second survey of 399 students, including 120 participants from the fall sample. Both surveys collected measures of perceived stress, anxiety, depression, academic and non-academic experiences, living situation, and extent of news and social media usage. Our surveys also asked about students’ academic experiences and sense of belonging in three respective class formats – in-person, virtual, and hybrid. In the spring 2021 study, we refined the questions regarding students’ academic and non-academic experiences, and we intentionally collected a stratified sample with equal representation in several race/ethnicity and gender categories.


Survey 1 (fall 2020)


Participants

Participants were recruited via Prolific (see footnote 1), an international survey site that pays participants to partake in the surveys. The site is similar to Amazon Mechanical Turk (Palan and Schitter, 2018) but has additional filtering mechanisms, ethical compensation, and has been repeatedly shown to provide higher quality data (Peer et al., 2021; Douglas et al., 2023) and recommended as a better source for collecting data from participants online (Newman et al., 2021). Like Mechanical Turk, Prolific provides access to convenience samples that are likely more diverse than laboratory studies, and it has been used to collect diverse samples in studies with the same mental health measures during the pandemic (e.g., Groarke et al., 2020; Armour et al., 2021; Sams et al., 2021). Table 1 presents the participant demographics. Compared to the demographics by race of U.S. undergraduate enrollment (American Council on Education, n.d.), the proportion of participants identifying as Asian appeared to be over-represented, while the proportions of participants identifying as Black and Hispanic were underrepresented. Our recruitment posting included filters to only allow participants who were pursuing a Bachelor’s Degree in the United States and were 18 years of age or older. The survey took about 7.5 min to complete, and participants were awarded $1.30 upon completion. Of the 279 responses, 10 participants were excluded for failing one or more of the random attention checks, and 10 participants were excluded because they were not currently pursuing a Bachelor’s degree, despite the Prolific filter.



TABLE 1 Sample size and means/SDs for key scales and sociodemographic characteristics.
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Materials


Perceived stress scale

This consists of 11 questions on 5-point Likert scales ranging from never to very often, where higher scores indicate higher feelings of stress (Cohen et al., 1983).



Generalized anxiety disorder test

This consists of seven questions on 4-point Likert scales ranging from not at all to nearly every day, where higher scores indicate higher feelings of anxiety (Spitzer et al., 2006).



Patient health questionnaire

This consists of nine questions on 4-point Likert scales ranging from not at all to nearly every day, where higher scores indicate higher feelings of depression (Kroenke et al., 2009).



Additional questions

Additional Likert scale questions asked about perceived support levels, amount of time spent on social media and news media, and academic experiences and sense of community in in-person, remote, and hybrid college classes during the fall 2020 semester. There were also four attention check questions that were Likert-scale based and distributed throughout the survey. Additional forced-choice questions asked about gender identity, job status, location, etc. When we created the survey, we included a wide variety of questions based on students’ expressed interests for data analyses in an undergraduate course on Research Methods in Psychology. However, the three authors examined a constrained set of hypotheses for this survey and in conducting the follow up study. A full set of the survey questions can be found in the Supplementary material.




Procedure

Data were collected with a Google Forms survey2. This study was reviewed and approved by the DePauw University IRB Board. Participants were recruited on the Prolific website (see footnote 1) and provided informed consent via the Google Form after they were told the purpose of the study. Responses were received between November 3, 2020 and November 11, 2020.




Survey 2 (spring 2021)


Participants

For the spring survey we received 399 total responses with 120 of them being the same participants from the fall. The Prolific restrictions were the same as the fall survey with the addition of an age restriction of 18–22 years old, and we posted the survey eight times with separate demographic restrictions to obtain nearly 50 participants from each demographic combination of two gender categories (Female and Male) and four race/ethnicity categories (Black/African American, Asian/Asian-American, Hispanic/Latino, White). Survey completion averaged 9.13 min. Most participants received $1.43 upon completion of the survey, but in an attempt to recruit a representative sample after low initial group participation rates, we re-posted surveys with appropriate filters to collect data from additional Hispanic females, Black males, and Black females with $2.00 in compensation. Twenty-one participants were excluded for failing one or more attention checks. Table 1 shows the participant demographics. For analyses that compared demographic groups, we excluded participants who did not fit into our two gender categories or four race/ethnicity categories, leaving 313 participants.



Materials

A full set of the survey questions can be found in the Supplementary material. A major addition to this follow-up study was an examination of the effects of different university COVID-19 policies on student mental health and academic success. We conducted informal interviews with students at several colleges and used recurring themes to create the subscales below with high face validity, and our analyses in the Results sections suggest high reliability for all but one of the scales.


COVID-19 monitoring scale

This assessed the extent to which participants’ universities were monitoring their COVID-related behaviors during the spring 2021 semester. It included three questions on 5-point Likert scales.



Social quality on campus scale

This assessed the perceived social quality of a participant’s campus experience during the spring 2021 semester. It included five questions on 5-point Likert scales.



Perceived effectiveness of COVID-19 policies scale

This assessed the perceived effectiveness of their university’s handling of COVID-19 on campus during the spring 2021 semester. It included three questions on 5-point Likert scales.



Academic experience scale

This assessed how participants felt about their academic experience as a whole during the spring 2021 semester. It included three questions on 5-point Likert scales.



Non-academic experience scale

This assessed how participants felt about their non-academic experiences during the spring 2021 semester. It included four questions on 5-point Likert scales.



Additional questions

Additional Likert scale questions asked about perceived support levels, how much time participants spend on social media and news media, whether they had received a COVID-19 vaccination, and, if not, their enthusiasm about receiving a vaccination. There were also four attention check questions that were Likert-scale based and distributed throughout the survey. Additional forced-choice questions asked about gender identity, job status, etc. We also used the PSS, GAD-7, and PHQ-8 surveys described in the Study 1 materials.




Procedure

The data were collected with a Google Forms survey (see footnote 2) with Likert scales and forced-choice questions when appropriate. This study was reviewed and approved by the DePauw University IRB Board. Participants were recruited on the Prolific website (see footnote 1) and provided informed consent via the Google Form after they were told the purpose of the study. Responses were received between April 22, 2021 and May 13, 2021.





Results


Fall 2020 mental health among college students

Table 1 presents demographic data as well as the means and standard deviations for the PHQ-8, GAD-7, and PSS. Cronbach’s α scores indicate reliability for these samples (fall PHQ-8 = 0.90; fall GAD-7 = 0.91; fall PSS = 0.91). We note that normality assumptions were not met in some cases (e.g., PHQ-8, GAD-7, PSS scores), but we report parametric tests, which are considered appropriate with large sample sizes and provide more direct comparison with most of the published literature in this area; however, nonparametric tests of these data show similar results (e.g., regarding statistical significance for the mental health score comparisons). Female students (n = 135) scored higher than males (n = 114) on all three measures (PHQ-8: t(247) = 2.98, p = 0.003, d = 0.38; GAD-7: t(247) = 4.70, p < 0.001, d = 0.60; PSS: t(247) = 3.54, p < 0.001, d = 0.45). These scores were near clinical thresholds. Between groups ANOVAs showed that students’ living situations – on-campus, off-campus within commuting distance, and off-campus beyond commuting distance – did not correspond to significant differences on the PHQ-8 (p = 0.70), GAD-7 (p = 0.44), or PSS (p = 0.92). Amount of time spent on social media correlated with PHQ-8 [r(257) = 0.18], GAD-7 [r(257) = 0.28], and PSS [r(257) = 0.24]. Amount of time spent on news media correlated with PHQ-8 [r(257) = 0.17] and GAD-7 [r(257) = 0.14] but not with PSS [r(257) = 0.09].



Fall 2020 academic experiences among college students

Table 2 shows participants’ reported academic experiences and sense of belonging for three class formats. For the subset of 95 participants who reported experiences in all three class formats, a repeated measures ANOVA comparing Academic Experience by class format did not show a difference, F(2, 188) = 1.96, p = 0.14. However, for the subset of 96 participants who reported their sense of community in all class formats, a repeated measures ANOVA showed a difference, F(2, 190) = 17.99, p < 0.001, with LSD post-hoc tests indicating that in-person classes (M = 2.71, SD = 1.06) led to a significantly more belonging than hybrid classes (M = 2.29, SD = 0.94), which was significantly more than fully online classes (M = 2.01, SD = 1.09). The subsample’s means and standard deviations across conditions were consistent with the full sample in Table 2.



TABLE 2 Participants’ sense of community and academic experience by semester and class format.
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Spring 2021 and longitudinal mental health among college students

Table 1 presents demographics and the means and standard deviations for the PHQ-8, GAD-7, and PSS. Cronbach’s α scores indicate reliability for these samples (spring PHQ-8 = 0.89; spring GAD-7 = 0.92; spring PSS = 0.90). Female students scored higher than males on all three measures (PHQ-8: t(372) = 3.67, p < 0.001, d = 0.38; GAD-7: t(372) = 2.63, p = 0.009, d = 0.27; PSS: t(372) = 3.62, p < 0.001, d = 0.39). There was a similar count of vaccinated (n = 180) and not vaccinated (n = 197) participants, but independent samples t-tests showed no differences in their scores on the PHQ-8 (p = 0.87), GAD-7 (p = 0.26), or PSS (p = 0.63); however, the question did not differentiate between partly and fully vaccinated, and given the timing of the survey and the age group, it is possible that many of the “vaccinated” individuals had recently received only their first of two doses. Between groups ANOVAs showed that students’ living situations – on-campus, off-campus within commuting distance, and off-campus beyond commuting distance – did not correspond to differences on the PHQ-8 (p = 0.60), GAD-7 (p = 0.99), or PSS (p = 0.48). For the subset of 120 participants with longitudinal data, repeated measures ANOVAs showed no differences in PHQ-8 or GAD-7 across semesters, but there was mixed evidence for a decrease among PSS scores (p = 0.07 for a two-way paired-samples t; p = 0.01 for a Wilcoxon signed rank test). Cronbach’s 𝛼 scores also indicate reliability for these longitudinal samples (fall PHQ-8 = 0.89; spring PHQ-8 = 0.88; fall GAD-7 = 0.89; spring GAD-7 = 0.92; fall PSS = 0.88; spring PSS = 0.90).

Reliable responses were obtained for the Monitoring (Cronbach’s 𝛼=0.66), Academic Experience (Cronbach’s 𝛼=0.75), and Non-Academic Experience (Cronbach’s 𝛼=0.74) scales. The Perceived Effectiveness scale was reliable (Cronbach’s 𝛼=0.55) after removing the question about university COVID-19 policies affecting stress (Cronbach’s 𝛼=0.35 with the item included), but responses to the Social Quality scale were surprisingly inconsistent (Cronbach’s 𝛼=0.27) across the five items; therefore, we did not include the Social Quality scale in analyses.

The perceived effectiveness of university COVID-19 policies was positively correlated with Academic Experience, r(376) = 0.15, p = 0.004, and Non-Academic experience, r(376) = 0.18, p < 0.001. As shown in Table 3, the Academic and Non-Academic Experience scales were inversely correlated with PHQ-8, GAD-7, and PSS scores, whereas academic workload was positively correlated with the GAD-7 and PSS. Time on social media was positively correlated with the PHQ-8, GAD-7, and PSS, whereas time on news media and the perceived risk of COVID-19 were not correlated with any mental health measures.



TABLE 3 Mental health and COVID-19 policies Spring 2021.
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Spring 2021 and longitudinal academic experiences among college students

Table 2 shows the means and standard deviations for academic experience and sense of belonging in respective class formats (in-person, remote, and hybrid). For the 140 participants who reported experiences in all three class formats, a repeated measures ANOVA comparing Academic Experience by class format was significant, F(2, 278) = 10.83, p = 0.001, with LSD post-hoc tests indicating that in-person classes (M = 3.51, SD = 1.22) led to a significantly better experience than hybrid classes (M = 3.26, SD = 1.05), which were significantly better than fully online classes (M = 2.91, SD = 1.21). The respective means and standard deviations across conditions were consistent with the full sample in Table 2. Sense of community effects were even more pronounced for the 146 participants who reported scores for all three class formats, F(2, 290) = 62.47, p < 0.001, with LSD post-hoc tests indicating that in-person classes (M = 3.45, SD = 1.25) led to a significantly better sense of community than hybrid classes (M = 2.74, SD = 1.04) which were significantly better than fully online classes (M = 2.18, SD = 1.18). Again, this subset was consistent with the overall sample in Table 2.

For the subset of 120 participants with longitudinal data, repeated measures ANOVAs showed increases in class experience and sense of belonging for all class formats (all at p = 0.001 or below). A comprehensive 2 (fall or spring semester) X 3 (Class Format: In-person, Online, or Hybrid) repeated measures ANOVA, which only included 29 participants who experienced all three class formats in both semesters, showed a comparable main effect for semester for both measures and a main effect for class format in which in-person participants reported higher sense of belonging than hybrid, which was higher than online.



Spring 2021 subset analyses by race/ethnicity and school type

After filtering to participants who chose one designation for race/ethnicity, between groups ANOVAs indicated no differences by race/ethnicity for PSS (p = 0.85), GAD-7 (p = 0.43), or PHQ-8 (p = 0.20). Table 4 reports the means for these demographic subsets in the longitudinal data. There were no differences by race/ethnicity for the Academic Experience (p = 0.40) and Non-Academic Experience (p = 0.22) scales. There was a significant difference in time spent on social media, F(3, 311) = 9.53, p < 0.001, with Black and Hispanic participants tending to spend more time than Asian and White participants, but there was no difference in time spent on news (p = 0.88). There were no differences in ratings on the Monitoring scale (p = 0.39), Perceived Effectiveness scale (p = 0.39), or satisfaction with their college’s COVID-19 handling for the spring (p = 0.17).



TABLE 4 Longitudinal participants’ mental health Fall 2020 to Spring 2021.
[image: Table4]

After filtering to participants who attended private (n = 87) or public colleges (n = 289), between groups ANOVAs indicated no differences by college type for PSS (p = 0.40), GAD-7 (p = 0.66), PHQ-8 (p = 0.25), the Academic Experience (p = 0.18) and Non-Academic Experience (p = 0.12) scales, and the time spent on social media (p = 0.73) and news (p = 0.08). Students at private colleges reported higher ratings on the Monitoring scale (F(1, 374) = 9.37, p = 0.002) and marginally higher ratings on the Perceived Effectiveness scale (F(1, 374) = 3.79, p = 0.052); however, there was no difference in satisfaction with their college’s COVID-19 handling (p = 0.36).



Longitudinal relationships between mental health and academic experience

We conducted three hierarchical regression analyses. The first evaluated the effects of several factors on spring academic experience and academic confidence, respectively. We added fall academic confidence in the first block (Model I), fall PHQ-8, GAD-7, and PSS in the second block (Model II), and spring PHQ-8, GAD-7, PSS, and Non-Academic Experience scores in the third block (Model III). The respective models explained 13, 14, and 47% of the variance for spring academic experience, and 26, 27, and 46% of the variance for spring academic confidence. In both analyses, among the mental health scores, only the fall PSS scores were a significant predictor (β = 0.25, p = 0.04 for academic experience; β = 0.26, p = 0.03 for academic confidence; however, these positive β values compare to negative β values for the other non-significant mental health measures, including spring PSS), but spring Non-Academic Experience was a critical predictor (β = 0.57, p < 0.001 for academic experience; β = 0.40, p < 0.001 for academic confidence).

The second regression analysis predicted spring Non-Academic Experience. We added fall academic confidence in the first block (Model I), fall PHQ-8, GAD-7, and PSS in the second block (Model II), and spring PHQ-8, GAD-7, and PSS in the third block (Model III). The respective models explained 5, 14, and 20% of the variance. Fall PSS scores were the only significant predictor among the mental health measures (β = −0.34, p = 0.02).




Discussion

Numerous studies have shown that mental health among college students and young adults has been negatively impacted during the early months of the COVID-19 pandemic (e.g., Huckins et al., 2020; Wang et al., 2020b). By surveying students during the fall 2020 and spring 2021 semesters, we assessed whether those effects persisted, and we tested associations with academic and non-academic factors. Our fall data indicated near-clinical levels of depression, anxiety, and perceived stress as measured by the PHQ-8, GAD-7, and PSS, and the spring cross-sectional and longitudinal data show that high levels of depression and anxiety persisted, while there was mixed evidence for a decrease in PSS scores. In contrast, Zheng et al. (2022) found reduced PSS and PHQ-9 scores by spring 2021, but their study compared to an earlier spring 2020 timepoint. Consistent with our hypotheses and previous research (e.g., Li et al., 2021; Rettie and Daniels, 2021), female college students had significantly worse mental health during these time periods. No differences in mental health measures were found between race/ethnicity groups. We also found support for our hypotheses that more time on social media would correlate with worse mental health; in contrast, time spent on news media correlated with mental health impacts in the fall 2020 sample but not the spring 2021 sample.

Our research also assessed college students’ academic experiences during the pandemic and the extent to which those experiences and universities’ COVID-19 mitigation policies correlated with mental health measures. As we hypothesized, the fall 2020 sample indicated a clear rank order for sense of belonging in college classes, with the highest for in-person, then hybrid, then remote. There was no significant difference in the reported quality of class experience across these formats; however, the larger spring 2021 sample showed significant differences in sense of belonging and academic experience across class formats, with the same ordering as in the fall. The subset of participants with longitudinal data showed the same pattern, though their ratings for both sense of belonging and class experiences improved from the fall 2020 to spring 2021 semester. Unfortunately, those improvements were clearly insufficient by themselves to address the pandemic mental health impacts among college students. A regression analysis indicated that spring academic experience was significantly influenced by spring non-academic experiences but not by measures of mental health in the fall or spring. However, spring non-academic experiences were partly predicted by fall perceived stress scores, indicating some potential indirect roles for how mental health impacted subsequent academic experiences. Follow-up research may help to delineate the most impactful components of that non-academic experience. Related work by Cahuas et al. (2023) used a detailed assessment of perceived social support and found that support from family was a strong predictor of quality of life among college students during the pandemic. Our non-academic experiences scale only had one item about social support, but it had the possible benefit of including several items about satisfaction with the campus living situation and community.

Aside from large gender differences, we found few differentiators of mental health impacts from demographics or living circumstances. Across race/ethnicity groups, there were no significant differences in levels of anxiety, depression, and perceived stress, or in academic experiences or perceptions of university’s handling of COVID-19 pandemic. This appears consistent with Charles et al. (2021), who found that White students reported larger mental health impacts than Black students in the early weeks of the pandemic but showed similar impacts at a later timepoint, and it is also consistent with Liu et al. (2022) who found no differences in PSS responses by ethnicity in late fall 2020. Similarly, in our spring 2021 sample, there were no significant differences between students at private and public universities in terms of mental health impacts or reported levels of academic and non-academic experiences, though students at private colleges reported higher levels of monitoring and marginally higher levels of effectiveness. Contrary to our hypotheses, students who lived on campus did not have higher mental health scores than those living off campus. Additionally, perceived differences in campus COVID-19 policies did not correlate with mental health scores, and neither vaccination status nor students’ perceived risk of contracting COVID-19 correlated with mental health scores.

Some of our results may reflect survey limitations. The fall 2020 survey was conducted shortly before the U.S. presidential election, which may have impacted mental health scores as well as news media coverage. In the spring 2021 sample, our question about vaccination status did not differentiate between students who were fully vaccinated and students who had recently had a first dose, and there may have been a large number of college students in that latter group due to the timing of vaccine availability for different demographics. The demographically stratified sample is a clear strength of our spring 2021 data, but its representativeness is nonetheless limited by comparatively fewer numbers of Black male participants. Finally, the social quality scale in the spring 2021 sample did not show internal reliability, so our results could not address whether that was a differentiating factor in students’ mental health across colleges.

We believe our research makes a valuable contribution toward understanding the trajectory of college students’ mental health at different timepoints of the COVID-19 pandemic Our findings suggest that under circumstances like a pandemic that may greatly disrupt universities’ normal functioning, universities should nonetheless prioritize in-person learning as much as possible, as sense of belonging was much higher in that class format, and such non-academic experiences significantly inversely correlated with scores of depression, anxiety, and perceived stress. Moreover, non-academic experience was a significant predictor of academic experience and academic confidence in the current semester. Even if a university can continue with in-person classes in such circumstances, it should also provide options for students to take leaves of absence or pursue remediation among increased responsibilities (e.g., Lv et al., 2022), as a study by Brown et al. (2023) suggests that many students’ educational plans changed during the pandemic, and results by Lee et al. (2021) suggest first generation students were especially likely to take time off. It is worth noting that some universities have continued to provide online-learning options since the pandemic, and the seemingly negative implications of this on social connection might be something to consider with future courses offered. Our findings also have a potential recommendation for individual college students: consider decreasing your social media usage to see if there are mental health benefits. Of course, the consistent association that we find between social media and mental health across semesters is only correlational, much like related research that shows associations between internet addiction and mental health among Czech students (Gavurova et al., 2022), but it may be worth trying habit changes as well as practicing effective coping strategies (Awoke et al., 2021).

Overall, our results show a persistent mental health decline among U.S. college students during the 2020–2021 academic year. According to students, the overall academic experience improved during that time period, but even in spring 2021, in-person classes were significantly better than hybrid and remote classes. The qualities of academic and non-academic experiences were inversely correlated with mental health scores, and our longitudinal analyses indicate some connections between these constructs across semesters, with perceived stress in fall 2020 associated with non-academic experiences in spring 2021, which were in turn associated with academic experiences during that semester. We anticipate that the strength of these relationships will change in subsequent academic years as universities return to many of their pre-pandemic norms in terms of academic and social experiences.
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