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How did the COVID-19 pandemic impact mental health across different (a) pandemic stages, (b) 
mental-health aspects, (c) people, and (d) life circumstances? Answering these questions will identify 
ongoing mental health needs and could inform mitigation strategies for future large-scale stressors. 
However, answers to these questions remain elusive because studies have often focused on a single, 
early stage of the pandemic (without appropriate pre-pandemic baselines) or single facets of mental 
health. This preregistered, multisite study addressed these gaps by examining clinical symptoms 
(depressive and anxiety) and well-being (life satisfaction) among emerging adults in college (primarily 
first-year students) from shortly before the pandemic (Fall 2019) through initial (Spring 2020) (N = 760) 
and later (Fall 2020) stages (n = 194), and the role of sociodemographic factors and life circumstances. 
Though depressive symptoms were stable overall, they increased among White, but not Asian, 
participants. Anxiety symptoms initially decreased but later returned to pre-pandemic levels. Life 
satisfaction was initially stable but later decreased, particularly for participants negatively impacted 
by the pandemic. Socioeconomic status, gender, and COVID-19 virus risk did not predict mental-health 
impacts. Thus, at least in our sample, resilience was common, but mental-health impacts varied across 
pandemic stages, mental-health aspects, some sociodemographic factors, and life circumstances.
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The COVID-19 pandemic was a “unique, compounding, and multidimensional stressor” that upended peoples’ 
lives and persisted for years1. Understanding how, why, and whose mental health was affected throughout the 
pandemic and beyond is crucial for at least three reasons. First, it will provide insight into which aspects of mental 
health (e.g., clinical symptoms, well-being, or both) were affected and how, thus providing nuanced insights into 
the pandemic’s impacts. Second, it will provide insight into the time course of people’s responses and mental 
health throughout the pandemic, thus revealing whether vulnerabilities were temporary or sustained. And third, 
it will help identify ongoing mental health needs and inform approaches to mitigate the impact of future large-
scale stressors. For example, mental health disorders and their common recurrence2,3 substantially contribute to 
global disease, disability, and undermine peoples’ daily functioning4,5, thereby creating significant burdens and 
costs for people and, ultimately, societies6,7. Thus, understanding who was impacted, how and why they were 
impacted, and the extent of those impacts across multiple stages of the pandemic will reveal who might remain 
vulnerable in the post-pandemic world and inform ways to better protect people and societies against future 
large-scale stressors.

However, to accurately gauge the pandemic’s mental health impacts, mental health during the pandemic 
needs to be compared to mental health that was assessed as close to, but prior to the initial COVID-19 outbreak 
in March 2020 (at least among North American populations) as well as across multiple stages of the pandemic 
and different facets of mental health (e.g., clinical symptoms and well-being). Given the unexpectedness of 
the pandemic, only a small subset of studies satisfy the former requirement8–13 and even fewer have examined 
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multiple stages of the pandemic and multiple facets of mental health. For example, numerous studies examining 
children and adolescents compared mental health (largely depressive and anxiety symptoms) during the 
pandemic to mental health measured up to six years before March 2020 with the latest measurement occurring 
almost two years before14–17. Similar assessments of pre-pandemic mental health (most focusing on clinical 
symptoms) characterize studies examining emerging adults18–21, adults22, and older adults23. Because mental 
health can fluctuate over time, across critical developmental stages (e.g., adolescence, puberty) and life events 
and milestones (e.g., losing jobs, marriage), and facets of mental health, we cannot be certain that the pre-
pandemic mental health assessment in these studies can be confidently claimed as an accurate or true “baseline”. 
Further, we also cannot draw strong insights into whether any observed impacts were temporary or sustained 
due to them generally only examining one specific pandemic stage and one facet of mental health.

The present, preregistered investigation (https://doi.org/10.17605/OSF.IO/MWDKF) addressed these 
critical limitations by using a multisite approach to examine the pandemic’s mental health impacts on North 
American emerging adults in college over multiple stages of the pandemic, across clinical symptoms and well-
being, and for different subpopulations and life circumstances. We examined emerging adults because their risk 
of developing mental health disorders is particularly high24–27, and worrisome declines in their mental health 
have been observed over the past decade28–30. We examined those in college because university closures also 
prevented this population from easily accessing campus mental health resources and engaging in a variety of 
social relationships that foster their mental health31,32. These heightened vulnerabilities among emerging adults 
in college underscore the critical need to deepen our understanding of how they were impacted by the pandemic. 
Importantly, we measured pre-pandemic mental health relatively close to the pandemic’s onset (assessed between 
August 2019 and February 2020). Our study, therefore, extends the small subset of studies using a relatively 
accurate pre-pandemic mental health assessment to examine North American emerging adults in college10,33 
while simultaneously being the first to examine multiple stages of the pandemic (Spring 2020 & Fall 2020) among 
this population. This latter and novel contribution enabled us to examine whether initial mental health impacts 
were temporary or persisted. We next review literature relevant to emerging adults and our research questions.

Given the paucity of studies that examined emerging adults with a relatively accurate pre-pandemic 
assessment of mental health, research among all populations is relevant. Several reviews that examined studies 
with pre-pandemic mental health assessments (measured at any point prior to the pandemic) indicate that 
mental health generally worsened during the pandemic’s initial stages (i.e., first few months) among people 
globally34–37. This research, however, also indicates that individuals varied in their degree of resilience and 
vulnerability. Specifically, among North American adolescents, college students, and young and middle-aged 
adults, Asian (vs. White) people, interestingly, had less adverse mental-health impacts12,16,33,38 despite some 
studies indicating that the mental health of Asian people was negatively impacted during this time due to being 
targets of ethnic discrimination38. Further, people with lower (vs. higher) socioeconomic status12, women (vs. 
men)12,16,33, and people with more (vs. less) negative life circumstances (e.g., negative work/social life changes, 
exposure/vulnerability to the COVID-19 virus)15,17,34 had more adverse mental-health impacts.

An additional nuance of the pandemic’s impacts that we do not yet fully understand lies in how sustained its 
initial impacts were. For example, a review by Robinson et al.36 examined 65 longitudinal studies that compared 
post- to pre-pandemic mental health measured any time before the pandemic. They found that although mental 
health worsened between March and April 2020, it rebounded to pre-pandemic levels between May and July 
2020. However, given that May through July 2020 was still a relatively early stage of the pandemic and many 
of Robinson et al.’s36 studies and others39 measured pre-pandemic mental health years before the pandemic, it 
is difficult to make confident conclusions about how mental health changed across different pandemic stages 
relative to pre-pandemic levels. Another review of 28 studies by Schäfer et al.40 examined whether initial mental 
health impacts were sustained into 2021. Their results extended those of Robinson et al.36 by indicating that 
the pandemic’s initial impacts were generally not sustained into 2021, but because only 28.6% of their studies 
included a pre-pandemic assessment of mental health, their results do not provide clear insights into whether 
mental health returned to pre-pandemic levels. Willroth et al.12 addressed some of the noted limitations of these 
reviews and observed results that generally were consistent with them. Specifically, they found that, compared to 
pre-pandemic levels measured just prior to pandemic’s initial outbreak, negative emotions increased and positive 
emotions decreased among U.S. adults during the initial stages. However, in a display of resilience, negative 
emotions decreased to pre-pandemic levels shortly after and remained there through their last assessment in 
September 2020. Positive emotions increased and similarly persisted, but they did not return to pre-pandemic 
levels. Still, because the results of Willroth et al.12 are specific to emotional experiences, their results might not 
extend to other facets of mental health such as clinical symptoms or life satisfaction judgments. For example, 
studies conducted in Europe that examined clinical symptoms and life satisfaction found that mental health 
during Fall 2020 was worse among Dutch adolescents (vs. levels reported between October 2019 and January 
2020)13 and U.K. older adults (vs. levels reported in 2018 and 2019)23. Although these discrepant results could 
relate to pandemic rules governing people’s social lives varying across countries41, a recent study by Reutter et 
al.22 was consistent with Willroth et al.12 resilience trajectories insofar as they observed an initial increase of 
anxiety during the pandemic’s initial stages (vs. levels reported between June 2013 and March 2020) followed by 
a decrease in anxiety during Fall 2021 among German adults.

Taken together, we know that the pandemic impacted mental health generally, and that these impacts 
likely varied across stages of the pandemic, different aspects of mental health, and different people and life 
circumstances. Yet, important empirical gaps remain. First, we do not fully understand how the pandemic 
impacted people’s mental-health trajectories from before and across multiple stages of the pandemic, especially 
later ones, and among North American emerging adults in college. Second, we do not fully understand how the 
pandemic impacted different aspects of mental health, including clinical symptoms (e.g., depressive symptoms) 
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and well-being (e.g., life satisfaction)42,43. Third, we do not fully understand whether and how these changes 
varied across different people and life circumstances during later pandemic stages.

This preregistered study (https://doi.org/10.17605/OSF.IO/MWDKF) addressed these gaps by examining 
the mental health of primarily first-year emerging adult students enrolled at five North American universities 
(N = 760). To better understand how the pandemic impacted mental health trajectories across the pandemic, 
we examined participants’ mental health shortly before the pandemic (T1; measured between August 2019 
and February 2020), through the initial stages (T2; April/May 2020) and, in a subset of participants (n = 194) 
at two universities, a later stage (T3; Fall 2020). This design allowed us to test linear and non-linear changes 
in mental health (e.g., decreases followed by a rebound). To better understand how the pandemic impacted 
different aspects of mental health, we examined clinical symptoms (depressive and anxiety symptoms) and well-
being (life satisfaction). To better understand how mental health changes varied across different people and life 
circumstances, we examined whether factors identified as resilience and risk factors in prior research predicted 
a better or worse mental health trajectory. Specifically, we examined socioeconomic status, ethnicity in terms 
of Asian vs. White people because these were the largest ethnic groups in our sample, gender (man vs. woman), 
and pandemic life circumstances (e.g., how much life was negatively impacted by the pandemic such as by losing 
one’s job, one’s COVID-19 virus exposure risk such as being exposed to the virus or health vulnerabilities).

Results
Descriptive statistics and intercorrelations
Descriptive statistics for all measures across the full sample, ethnicity (White, Asian, not White or Asian), and 
gender (men and women) are reported in Table 1, and Table 2 reports the intercorrelations among all measures 
across the full sample. Not White or Asian was included as an ethnic group due to the relatively small ethnic 
samples size of people who were not White or Asian (see demographics reported in Table 3).

Question 1: How did mental health change across the pandemic?
Depressive symptoms
Changes in depressive symptom did not exhibit a linear (β = 0.02, p = 0.220) or quadratic (β = 0.08, p = 0.123) 
pattern. In other words, depressive symptoms were stable across the pandemic (T1 to T2 β = -0.00, p = 0.921; T2 
to T3 β = 0.13, p = 0.056; T1 to T3 β = 0.13, p = 0.062; Fig. 1, Panel A).

Pandemic life circumstances (Min–max) Mental health (Min–max)

Negative life impacts (1–5) Exposure risk (0–7)

Depressive 
symptoms 
(0–4)

Anxiety 
symptoms 
(0–4)

Life 
satisfaction 
(1–7)

T2 T2 T1 T2 T3 T1 T2 T3 T1 T2 T3

Full sample n 712 749 760 750 185 760 750 185 754 752 186

M 3.4 1.0 1.6 1.6 1.7 1.5 1.3 1.5 4.6 4.5 4.1

SD 0.8 1.1 1.1 1.1 1.1 1.1 1.0 1.1 1.3 1.4 1.4

Ethnicity

 White n 340 354 362 355 120 362 355 120 357 357 122

  M 3.5 1.3 1.4 1.6 1.7 1.4 1.4 1.5 4.7 4.6 4.2

  SD 0.8 1.2 1.0 1.1 1.1 1.0 1.1 1.1 1.4 1.4 1.5

 Asian n 205 217 218 218 29 218 218 .29 217 217 29

  M 3.3 .6 1.7 1.4 1.7 1.4 1.1 1.3 4.4 4.4 3.6

  SD 0.9 .9 1.1 1.0 1.1 1.0 0.9 1.1 1.3 1.4 1.2

 Not White/Asian n 165 176 178 175 36 178 175 36 178 176 35

  M 3.5 1.0 1.7 1.7 1.8 1.6 1.4 1.6 4.5 4.4 4.4

  SD 0.8 1.0 1.1 1.1 1.2 1.2 1.1 1.2 1.3 1.3 1.4

Gender

 Men n 148 157 160 158 38 160 158 38 157 159 40

  M 3.4 1.0 1.4 1.5 1.5 1.1 100 1.1 4.6 4.5 4.1

  SD 0.8 1.1 1.1 1.1 1.1 0.9 0.9 1.0 1.4 1.4 1.4

 Women n 557 585 593 585 146 593 585 146 590 586 145

  M 3.5 1.0 1.6 1.6 1.8 1.5 1.4 1.6 4.6 4.5 4.1

  SD .8 1.1 1.1 1.0 1.1 1.1 1.1 1.1 1.3 1.4 1.4

Table 1.  Descriptive statistics of the study variables across the full sample, ethnicity, and gender. T1 = Before 
Pandemic (August 2019-February 2020); T2 = Pandemic’s initial stages (April/May 2020); T3 = Later pandemic 
stage (Fall 2020). See Table S1 for Latinx/e (n = 53), Black (n = 15), Other (n = 45) ethnic groups and Non-
binary/Trans people (n = 7).
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Anxiety symptoms
Changes in anxiety symptoms did not exhibit a linear pattern (β = -0.03, p = 0.097) but they did exhibit a positive 
quadratic pattern (β = 0.17, p = 0.001; Fig. 1, Panel B). Specifically, anxiety symptoms decreased from T1 to T2 
(β = − 0.13, p = 0.001) and increased from T2 to T3 (β = 0.16, p = 0.020) such that they returned to T1 levels 
(β = 0.03, p = 0.705).

Full sample CU Boulder UC Berkeley UBC Northwestern UC Irvine

N (% of total sample) 760 366 (48.2%) 233 (30.7%) 75 (9.9%) 55 (7.2%) 31 (4.1%)

T1 n (% of total sample) 760 366 (48.2%) 233 (30.7%) 75 (9.9%) 55 (7.2%) 31 (4.1%)

T2 n (% of total sample) 760 366 (48.2%) 233 (30.7%) 75 (9.9%) 55 (7.2%) 31 (4.1%)

T3 n (% of total sample) 194 166 (85.6%) 0% 28 (14.4%) 0% 0%

Age (SD) 18.9 (1.7) 18.3 (0.6) 20.2 (2.5) 18.1 (0.4) 18.4 (0.5) 18.1 (0.3)

SES (1 = min, 10 = max; M, SD) 6.71, 1.5 6.8, 1.4 6.8, 1.7 6.4, 1.4 6.8, 1.6 5.9, 1.4

Ethnicity

 White 47.6% 68.9% 24.5% 33.3% 45.5% 9.7%

 Asian 28.7% 10.4% 45.5% 56.0% 25.5% 58.1%

 Latinx/e 7.0% 5.2% 10.7% 1.3% 3.6% 19.4%

 Black 2.0% 1.6% 2.1% 0.0% 7.3% 0.0%

 Middle eastern 2.8% 1.1% 5.6% 2.7% 1.8% 3.2%

 Mixed/other 11.9% 12.8% 11.6% 6.7% 16.3% 9.7%

Gender

 Woman 78.0% 72.4% 85.4% 82.7% 69.1% 93.5%

 Man 21.1% 27.0% 12.9% 17.3% 29.1% 6.5%

 Non-binary/Transgender 0.9% 0.5% 1.7% 0.0% 1.8% 0.0%

Table 3.  Participant demographics across the full sample and at each university. T1 = Before Pandemic 
(August 2019-February 2020); T2 = Pandemic’s initial stages (April/May 2020); T3 = Later pandemic stage 
(Fall 2020); CU Boulder = University of Colorado, Boulder; UC Berkeley = University of California, Berkeley; 
UBC = University of British Columbia; UC Irvine = University of California, Irvine; SES = Socioeconomic 
status. Total percentages may not equal 100% due to rounding to nearest tenth decimal place.

 

Variable (Coding/min–max) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Sociodemographic factors

1. SES (1–10) –

2. Ethnicity (White = 0,Asian = 1) − .17 –

3. Ethnicity (White = 0, not white or Asian = 1) − .20 – –

4. Gender (Male = 0,female = 1) .03 .01 .02 –

Pandemic life circumstances

5. Negative life impacts (1–5) − .12 − .13 − .01 .07 –

6. COVID-19 virus exposure risk (0–7) − .10 − .27 − .10 .03 .15 –

Mental health (0–4)

7. T1 Depressive symptoms − .15 .12 .11 .10 .10 − .01 –

8. T2 Depressive symptoms − .10 − .08 .02 .06 .20 .10 .43 –

9. T3 Depressive symptoms − .23 − .01 .04 .13 .24 .08 .53 .54 –

10. T1 anxiety symptoms − .15 .01 .09 .16 .17 − .01 .65 .33 .45 –

11. T2 anxiety symptoms − .09 − .13 .00 .15 .25 .11 .32 .60 .47 .44 –

12. T3 anxiety symptoms − .14 − .06 .05 .16 .32 .14 .46 .42 .67 .49 .57 –

13. T1 life satisfaction .33 − .12 − .08 .00 − .12 .10 − .51 − .32 − .49 − .41 − .27 − .43 –

14. T2 life satisfaction .26 − .07 − .08 .02 − .16 .08 − .39 − .40 − .45 − .30 − .35 − .44 .71 –

15. T3 life satisfaction .23 − .16 − .01 − .01 − .17 .07 − .36 − .39 − .53 − .26 − .33 − .41 .66 .75 –

Table 2.  Intercorrelations among the study variables across the full sample. Bolded values indicate p < .05. 
SES = Socioeconomic status; T1 = Before Pandemic (August 2019-February 2020); T2 = Pandemic’s initial stages 
(April/May 2020); T3 = Later pandemic stage (Fall 2020).
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Life satisfaction
Changes in life satisfaction exhibited a negative linear (β = -0.06, p < 0.001) and quadratic (β = − 0.14, p < 0.001) 
pattern (Fig.  1, Panel C). Specifically, although life satisfaction did not change from T1 to T2 (β = − 0.03, 
p = 0.326), it decreased from T2 to T3 (β = − 0.26, p < 0.001) to lower levels than T1 (β = − 0.29, p < 0.001).

Question 2: Did mental health changes depend on sociodemographic factors or pandemic 
life circumstances?
Table 3 reports whether linear mental health changes from before and across the pandemic depended on (i.e., 
whether there were significant interactions) sociodemographic factors and/or life circumstances. Figure  2 
visually depicts significant interactions. The interaction effect sizes reported in Table 4 were largely unaffected 
when controlling for mental health before the pandemic (T1; see Methods for additional information), indicating 
that T1 mental health differences across levels of our sociodemographic factors and pandemic life circumstances 
did not account for the results reported below.

Results indicated that changes in depressive (β = -0.20, p < 0.001) and anxiety (β = − 0.11, p = 0.028) symptoms 
depended on participants’ ethnicity (White vs. Asian), and changes in anxiety symptoms (β = 0.04, p = 0.039) 
and life satisfaction (β = − 0.03, p = 0.043) depended on participants’ negative life impacts (i.e., extent their work/
professional, family, and finances were impacted by the pandemic). However, mental-health changes did not 
depend on socioeconomic status, gender, or COVID-19 virus exposure risk. Next, we describe how these factors 
affected mental-health changes over time.

Ethnicity (White vs. Asian)
Depressive symptoms
Whereas depressive symptoms increased across the pandemic among White participants (β = 0.09, p < 0.001), 
depressive symptoms decreased among Asian participants (β = − 0.10, p = 0.010) (Fig. 2, Panel 1A). Specifically, 
among White participants, depressive symptoms increased from T1 to T2 (β = 0.17, p = 0.002) and although 
symptoms did not change from T2 to T3 (β = 0.07, p = 0.360), symptoms remained higher at T3 than T1 (β = 0.24, 
p = 0.003). In contrast, among Asian participants, depressive symptoms decreased from T1 to T2 (β = − 0.25, 
p = 0.001) and although symptoms non-significantly increased from T2 to T3 (β = 0.17, p = 0.326), they returned 
to T1 levels (β = − 0.08, p = 0.664).

Fig. 1.  Question 1: How Did Mental Health Change Across the Pandemic? T1 = August 2019-February 2020; 
T2 = April/May 2020; T3 = Fall 2020; No = the referenced effect was not significant; Yes = the referenced effect 
was significant; Error bars reflect 95% confidence interval of the mean. *p < .05, **p < .01, ***p < .001.
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Anxiety symptoms
Whereas anxiety symptoms were stable across the pandemic among White participants (β = 0.01, p = 0.721; T1 
to T2 β = 0.01, p = 0.886; T2 to T3 β = 0.06, p = 0.519; T1 to T3 β = 0.05, p = 0.580), anxiety symptoms decreased 
among Asian participants (β = − 0.12, p = 0.003) (Fig. 2, Panel 1B). Specifically, anxiety symptoms among Asian 
participants decreased from T1 to T2 (β = − 0.31, p < 0.001) and although symptoms non-significantly increased 
from T2 to T3 (β = 0.26, p = 0.153), they increased to T1 levels (β = − 0.05, p = 0.764).

Depressive symptoms Anxiety symptoms Life satisfaction

β β β

Linear time × sociodemographic factors

 Socioeconomic status − .02 .00 − .03

 Ethnicity (White = 0, Asian = 1) − .20*** − .11** .04

 Ethnicity (White = 0, Not Asian = 1) − .06 − .04 .02

 Gender (Man = 0, woman = 1) .00 .01 .01

Linear time × pandemic life circumstances

 Negative life impacts .03 .04* − .03*

 SCOVID-19 virus exposure risk .02 .03 .00

Table 4.  Observed Standardized Betas When Each 2-Way Interaction Between the Linear Time Factor and 
the Sociodemographic Factors and Pandemic Life Circumstances Were Simultaneously Included to Predict 
Mental Health Changes Across the Pandemic. To be conservative and account for intercorrelations among 
some sociodemographic factors and life circumstances (see Table 2), all interactions (including their main 
effects which aren’t reported here) were simultaneously included to predict mental health changes rather than 
conducting a separate model for each sociodemographic factor and pandemic life circumstance. * p<.05, ** 
p<.01, *** p<.001

 

Fig. 2.  Question 2: Mental-Health Changes Across the Pandemic Depended on Ethnicity (White vs. Asian; 
Panels 1A-1B) and Negative Life Impacts (Less vs. More; Panels 2A-2B) Note. T1 = Before Pandemic (August 
2019-February 2020); T2 = Pandemic’s initial stages (April/May 2020); T3 = Later pandemic stage (Fall 2020); 
Error bars reflect 95% confidence interval of the mean. Only significant interactions are depicted here. For 
results for all interactions, see Table 4. *p < .05, **p < .01, ***p < .001.
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Negative life impacts
Simple slope analyses were based on participants with less (− 1SD; n = 102) versus more (+ 1SD; n = 139) negative 
life impacts.

Anxiety symptoms
Whereas anxiety symptoms decreased across the pandemic among participants with less negative life impacts 
(β = − 0.18, p < 0.001), anxiety symptoms were stable among participants with more negative life impacts 
(β = 0.03, p = 0.494; T1 to T2 β = 0.05, p = 0.536; T2 to T3 β = 0.02, p = 0.893; T1 to T3 β = 0.07, p = 0.606) (Fig. 2, 
Panel 2A). Specifically, among participants with less life impacts, anxiety symptoms decreased from T1 to T2 
(β = − 0.37, p < 0.001), did not change from T2 to T3 (β = − 0.06, p = 0.753), and remained lower at T3 than T1 
(β = − 0.43, p = 0.029).

Life satisfaction
Whereas life satisfaction was stable across the pandemic among participants with less life impacts (β = 0.01, 
p = 0.716; T1 to T2 β = 0.09, p = 0.138; T2 to T3 β = -0.17, p = 0.133; T1 to T3 β = − 0.08, p = 0.504), life satisfaction 
decreased among participants with more life impacts (β = -0.09, p = 0.005) (Fig. 2, Panel 2B). Specifically, among 
participants with more life impacts, life satisfaction did not change from T1 to T2 (β = − 0.06, p = 0.310), but it 
decreased from T2 to T3 (β = − 0.28, p = 0.008) such that levels at T3 were lower than T1 (β = − 0.34, p = 0.001).

Discussion
The COVID-19 pandemic negatively impacted the mental health of people globally during its initial stages36. 
However, we need to better understand how, why, and whose mental health was affected beyond the initial 
stages of the pandemic generally and among particularly vulnerable populations specifically using pre-pandemic 
mental health assessments that occurred relatively close to the pandemic’s onset and multiple facets of mental 
health. Thus, we examined mental-health changes (depressive and anxiety symptoms, life satisfaction) among 
North American primarily first-year emerging adults in college (a particularly vulnerable population) from 
shortly before the pandemic (August 2019-February 2020) through the pandemic’s initial (April/May 2020) 
and later (Fall 2020) stages. We next discuss our results and their implications with respect to the COVID-19 
pandemic and large-scale stressors more generally.

Overall, our sample of emerging adults were surprisingly resilient across most aspects of mental health, 
though mental health changes were nuanced insofar as they varied by the pandemic stage, mental-health aspect, 
and sociodemographic factors and pandemic life circumstances. For example, depressive symptoms were, overall, 
stable through Fall 2020 (Fig. 1, Panel A), but these changes depended on ethnicity (Fig. 2, Panel 1A). Specifically, 
whereas depressive symptoms among White participants initially increased and remained elevated during Fall 
2020, depressive symptoms among Asian participants initially decreased but returned to pre-pandemic levels 
during Fall 2020. In contrast, anxiety symptoms, overall, initially decreased, but they returned to pre-pandemic 
levels during Fall 2020 (Fig. 1, Panel B). Anxiety symptom changes also depended on ethnicity (Fig. 2, Panel 
1B) in addition to negative life impacts (Fig. 2, Panel 2A). Specifically, whereas anxiety symptoms were stable 
among White participants, anxiety symptoms among Asian participants initially decreased but returned to pre-
pandemic levels during Fall 2020 (the same pattern as depressive symptoms). Further, among participants with 
less negative life impacts, anxiety symptoms initially decreased and remained lower than pre-pandemic levels 
during Fall 2020, but symptoms were stable among participants with more negative life impacts. Finally, life 
satisfaction was, overall, initially stable but decreased below pre-pandemic levels during Fall 2020 (Fig. 1, Panel 
C). However, these changes depended on negative life impacts (Fig.  2, Panel 2B): life satisfaction was stable 
among participants with less life impacts, and while life satisfaction was initially stable among participants with 
more life impacts, it decreased below pre-pandemic levels during Fall 2020.

Overall, our results indicate that the pandemic impacted the well-being, but not clinical symptom severity, of 
our primarily first-year emerging adult college students from before the pandemic through Fall 2020. However, 
because clinical symptoms captured the past 2 weeks and life satisfaction judgments were global, participants 
may have had elevated symptoms at points across the pandemic that were missed because of the narrow 2-week 
reference. In contrast, because life satisfaction during Fall 2020 presumably considered all pandemic negative 
experiences (e.g., no in-person social events, entirely remote classes), maintaining pre-pandemic life satisfaction 
was likely very challenging, at least through Fall 2020. This pattern differs from studies on Dutch adolescents13 
and U.K. older adults23 in which clinical symptoms and well-being worsened through Fall 2020, but these 
differences might relate to country-level variations in social life restrictions such as differences in the duration of 
lockdowns and the scope of social distancing restrictions41.

It is important to consider how characteristics of our sample may have influenced our overall results. First, 
our sample was primarily comprised of first-year college students. Since beginning college often coincides with 
independent living and decision making for the first time, and students often need to establish new friends 
and social networks, first-year students are especially at risk for numerous mental health disorders44,45. These 
increased mental health risks may have led to artificially low pre-pandemic mental health assessments in our 
sample, thus increasing the likelihood that our sample’s mental health would “rebound” having been lower to 
begin with. However, post hoc t-tests indicated that pre-pandemic mental health did not differ between first-
year students and all non-first-year students. Thus, the unique challenges associated with first-year students did 
not result in lower pre-pandemic mental health in our sample. Second, college students generally, and first-year 
students in particular, could have been “relieved” to some extent to go back home after the pandemic began. 
This “relief ” could explain the stability/rebounding clinical symptom effects we observed. Although we cannot 
fully rule this explanation out, it seems unlikely because life satisfaction worsened rather than remaining stable 
at our Fall 2020 follow-up. Further, additional post-hoc analyses indicated that first-year and non-first-year 
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students did not differ in reported changes in anxiety symptoms or life satisfaction from before (T1) to the 
initial pandemic stages (T2). While reported T1 to T2 changes in depressive symptoms did differ, first-year 
students reported no change and non-first-year students reported a significant decrease in depressive symptoms. 
Additionally, as we detail next, sociodemographic factors and pandemic life circumstances moderated some of 
mental health changes, thus limiting the likelihood of a general “relief ” based explanation.

Our results also revealed sociodemographic factors related to resilience and risk trajectories. Specifically, 
clinical symptoms among Asian participants were not negatively impacted (they even initially decreased), while 
White participants had sustained increases in depressive symptoms. Our results among our Asian participants are 
especially interesting when one considers that the mental health of this ethnic group was found to be negatively 
impacted during this time due to ethnic discrimination38. Because interdependence and family support are 
generally more central to values typically associated with Asian (vs. White) people46, living with one’s family while 
campuses were closed may have provided a buffer for our Asian participants generally and compared to White 
participants. This might also account for similar results among Asian vs. White North American adolescents16, 
college students33, and adults12, but it is clear that not all Asian people had mental health protections38. Further, 
more negative life impacts only being a risk factor for decreases in life satisfaction during Fall 2020 is consistent 
with our earlier suggestion. Specifically, because life satisfaction judgments during Fall 2020 for those with 
more negative life impacts presumably considered the greatest amount of pandemic negative experiences when 
making their judgments, it was a tall order for pre-pandemic life satisfaction to be maintained. This suggestion 
is also consistent with studies that have linked negative mental-health changes to pandemic-related stressors 
among people in North America12,14,17 and globally9,19,47. Interestingly, mental-health changes did not depend 
on socioeconomic status, gender, or COVID-19 virus exposure risk. Because similar results have been observed 
among adolescents, college students, and young adults10,13,14,33, perhaps the economic and social support 
younger people were afforded by living with their families shielded them from the vulnerabilities that some of 
these factors imposed on middle-aged and older adults12,36. Although our participants were enrolled at colleges 
with a history of prestige and wealth, the 6.7/10 sample mean indicates that subjective socioeconomic status 
was not extremely high and speaks against ceiling effects. In addition, four of our five sampled universities were 
large public universities, thus increasing the socioeconomic heterogeneity of our sample. Further, we were able 
to consider financial impacts of the pandemic through our negative life impacts variable in which students were 
generally negatively impacted by the pandemic (3.4/5 sample mean). This sample mean indicates that our sample 
was not completely isolated from pandemic-related challenges (i.e., impacts to one’s job, family life, and finances) 
even if they were considered better off than most, and we did indeed find that this variable (which is partially 
a function of socioeconomic status) moderated some of the mental health changes across the pandemic. These 
latter, moderation findings indicate that socioeconomic status did have an influence on mental health changes 
and highlights the importance of including multiple socioeconomic measures to capture its varying nuances. By 
measuring pre-pandemic mental health near the pandemic’s onset, we were able to address key limitations of past 
studies. It also allowed us to extend previous research suggesting that some of the initial negative mental health 
impacts of the pandemic were not sustained12,36,40 to a particularly vulnerable population—emerging adults in 
college—during a later pandemic stage (Fall 2020). Additionally, our study is among the first to examine multiple 
mental-health aspects (clinical symptoms and well-being) and specific North American subpopulations.

Given that resilient mental health trajectories (unchanged or recovery after initial worsening) are common 
across diverse large-scale and individual stressors48,49, it is perhaps unsurprising that they may have been 
common during the COVID-19 pandemic as well. However, our findings point to subpopulations of emerging 
adults that did not display resilience trajectories; for instance, increases in depressive symptoms persisted 
among White participants, and life satisfaction declined as the pandemic progressed among people will more 
negative life impacts. These findings underscore the need to examine mental health trajectories throughout 
the entire pandemic and into the post-COVID world to fully understand its long-term mental health impacts. 
These findings could also inform ways to mitigate the impacts of future large-scale stressors, at least among 
college students. For example, universities (or perhaps governments) could communicate messages that because 
humans are generally resilient, even during previous large-scale stressors, any mental health challenges they 
are experiencing are likely to be temporary. Such messaging could help individuals positively reappraise their 
situations and/or believe there is hope for them in the future. Optimistic and hopeful outlooks (when they are 
realistic and accompanied by tangible support) are linked to beneficial mental health outcomes50. Additionally, 
given that those who experienced more (vs. less) negative life impacts generally experienced worse mental health 
changes in our study (e.g., students who worked as frontline workers), mental health outreach and interventions 
could be more efficient during future large-scale stressors by focusing their efforts on identifying and targeting 
individuals whose lives put them most at risk.

We note several limitations of our study. First, mental health was not measured explicitly in reference to 
the pandemic. Since mental health trajectories can vary depending on whether assessments focus on general 
emotions or pandemic-related emotions12, future research might incorporate both approaches. Second, given 
that our depression and anxiety measures included only 2–3 items, they were unable to capture all of the 
symptoms and features characteristic of these disorders. Still, because these measures have been empirically 
linked to clinician rated symptoms51, they are clinically relevant. Third, although life circumstances during the 
pandemic’s initial stages influenced some mental health changes, these circumstances likely changed throughout 
the pandemic, meaning their impact may have varied across time52. Fourth, clinical symptoms in our sample 
were, on average, only mild to slight in severity and, therefore, might not be representative of populations with 
more severe clinical symptoms. However, even “subthreshold” clinical levels can be consequential insofar as 
they are longitudinally linked with worse psychosocial functioning and increased risk of mental health disorder 
onset53,54. Fifth, given our sample was predominantly White and Asian, it remains unclear how the pandemic 
impacted the mental health of other racial and ethnic groups in our sample (e.g., Latinx/e, Black). Finally, because 
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there was substantial attrition at our Fall 2020 follow-up (T3), our T3 results could have been biased. However, as 
detailed in Appendix B of the online supplemental materials, these concerns are somewhat mitigated given that 
those who did (vs. did not) participate at T3 did not differ (a) on any mental health outcome, (b) in how mental 
health changed from T1 to T2, and (c) several important sociodemographic factors.

Ongoing concerns about the mental health of emerging adults in college are warranted, yet, our results 
suggest that, overall, many of our emerging adults were surprisingly resilient across most aspects of mental 
health. Future work is essential to fully unpack the pandemic’s long-term mental-health impacts over time and 
across diverse populations, geographical regions, and socioeconomic and life circumstance contexts.

Methods
Participants and procedure
Participants were emerging adults aged 18–25 from five North American universities (University of Colorado, 
Boulder; University of California, Berkeley; University of British Columbia; Northwestern University; University 
of California, Irvine) that were part of a larger multi-site study of 1,934 emerging adults (see,55, for additional 
details related to recruitment procedures and full list of sites). The 794 participants in the current study 
consented to participating and completed an online survey before the pandemic (T1; August 2019-Februrary 
2020) and a second survey during the initial stages of the pandemic (T2; April 2020/May 2020). In addition, 
a third survey was completed during a later stage of the pandemic (T3; August 2020-December 2020) in a 
subset of students from two universities (University of Colorado, Boulder and University of British Columbia). 
Except for University of California, Berkeley in which students of any class year could participate, only first-year 
students could participate at each of the other four universities. Participants were compensated with course 
credit or financial compensation for completing each survey. After removing participants who failed multiple 
attention checks (e.g., choose “4” for this item, write “EMERGE” for this response) at any time point, the final 
sample comprised 760 participants for T1 and T2 and 194 participants for T3 (see Table 4 for demographic 
information for the full sample and each university). All participants provided informed consent and were 
treated in accordance with APA ethical standards and all procedures that were approved by CU Bouler’s IRB.

Although students who did (vs. did not) participate at T3 differed in terms of some sociodemographic factors, 
they did not differ in terms of pandemic life circumstances or any T1 or T2 mental health measures, and changes 
in mental health were largely consistent across these two groups of students. This suggests that the influence 
of attrition/missing data on mental health changes from T2 to T3 as well as T1 to T3 were likely limited. See 
Appendix B of the online supplemental materials for a detailed description of all group comparisons conducted.

Measures
Mental health (Assessed at T1-T3)
Clinical symptoms
Clinical symptoms were measured with the DSM-5 Level 1 Cross-Cutting Symptom Measure51. Specifically, 
depressive [2 items (T1 α = 0.76, T2 α = 0.78, T3 α = 0.80); e.g., “Little interest or pleasure in doing things?”] and 
anxiety [3 items (T1 α = 0.78, T2 α = 0.82, T3 α = 0.84); e.g., “Feeling nervous, anxious, frightened, worried, or on 
edge?”] symptoms were measured by asking students to indicate how often they’ve been bothered by symptoms 
over the past two weeks [0 = None (not at all), 1 = Slight (rare, less than a day or two), 2 = Mild (several days), 
3 = Moderate (more than half the days), 4 = Severe (nearly every day)]. Items for each symptom were averaged and 
higher scores reflected greater symptoms, and test–retest reliabilities were adequate (Table 2). The results for 
anger and mania symptoms (two additional preregistered outcomes) are reported in Appendix C of the online 
supplemental materials.

Well-being
Well-being was measured with the 5-item Satisfaction with Life Scale56. Students indicated the extent to which 
they agreed (1 = strongly disagree, 7 = strongly agree) with each item (e.g., “I am satisfied with my life”) (T1 
α = 0.88, T2 α = 0.89, T3 α = 0.88). Items were averaged and higher scores reflected higher life satisfaction and 
well-being, and test–retest reliabilities were very high (Table 2).

Sociodemographic factors (Assessed at T1)
Socioeconomic status
Socioeconomic status was measured by participants indicating where they stood in terms of their perceived 
standing in society on a ladder with 10 rungs from 1 (bottom of ladder; lowest perceived socioeconomic status) 
to 10 (top of ladder; highest perceived socioeconomic status) (McArthur ladder)57.

Ethnicity
Ethnicity was included via two dummy coded variables. Since the largest ethnic group among participants 
was White (47.6%), White participants were used as the comparison group in each dummy coded variable. 
Specifically, the first dummy coded variable contrasted White participants to Asian participants (White = 0, 
Asian = 1) since Asian participants comprised the second largest ethnic group (28.7%). The second dummy 
coded variable contrasted White participants to all remaining participants who were not Asian or White (23.7%; 
White = 0, Not Asian/White = 1) since the remaining groups were too small to include as standalone groups (e.g., 
Latino; n = 53 or 7.0% of sample; Middle Eastern; n = 21 or 2.8% of sample). Although our focus was on White 
vs. Asian participants, both dummy coded variables were always simultaneously included because this enabled 
our models to retain the entire sample of participants.
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Gender
Gender was coded as Man = 0, Woman = 1 since over 99% of participants denoted one of these two binary gender 
identities. The remaining 1% of participants reported their gender as nonbinary/trans but were omitted in all 
models that included gender due to their small sample sizes.

Pandemic life circumstances (Assessed at T2)
Our pandemic life circumstances were based on measures used by Zion et al.58.

Negative life impacts
Negative life impacts were assessed with three items that asked participants the extent to which their 1) work/
professional life, 2) personal/family life, and 3) finances were impacted by the coronavirus outbreak (1 = not at 
all, 5 = a great deal). Items were averaged and higher scores reflected greater life impacts (α = 0.56). Although 
the alpha reliability coefficient of 0.56 was below our preregistered 0.65 cut-off for averaging the three items, we 
chose to average them for three reasons. First, averaging the three items reduced the number of tests and the 
Type I error rate. Second, post-hoc analyses indicated that the effect sizes for each individual item were generally 
consistent with those observed using the average. Third, averaging the items captured negative life impacts more 
broadly.

COVID-19 virus exposure risk
A COVID-19 virus exposure risk index was created by summing the total number of “yes” responses in response 
to seven questions (score range = 0–7) concerning whether participants had personally been diagnosed with 
COVID (e.g., “Have you been diagnosed with the coronavirus?”), had been exposed to COVID or knew someone 
who had been exposed (e.g., “Have you come in contact with someone who has a possible or confirmed case of 
the coronavirus?”), or were part of a high risk population (e.g., “Are you immunocompromised or have other 
health conditions that would make you at higher risk for the coronavirus?”). Higher scores reflected greater 
exposure risk.

Data-analytic plan
Though we deviated in minor from our preregistered data-analytic plan, these deviances (1) adjusted the number 
and phrasing of our research questions, (2) streamlined our analytical procedures, models, and results, and (3) 
increased the conservatism of our models by controlling for several covariates. All deviances are described and 
justified in Appendix A of the online supplemental materials.

Linear mixed-effects models were conducted in R (v4.3.3; R Core Team, 2024) using the “lmer4” package59 
and standardized betas and p-values were obtained from the “sjPlot” package60. To reveal the unique effects of the 
pandemic on mental health across time, we controlled for each of our sociodemographic factors and pandemic 
life circumstances as well as students’ university in all models. Since some of these factors were correlated with 
whether participants did vs. did not participate at T3 (see Footnote 2), this also controlled for potential missing 
data bias61. Students’ university was included as four separate dummy coded variables comparing University of 
Colorado, Boulder (the highest n and coded as 0) to each of the other universities (each coded as 1). Because 
Little’s missing completely at random test62 indicated that our missing data were missing completely at random 
(p = 0.615; i.e., not missing systematically), we used maximum likelihood estimation for all models.

Question 1: How did mental health change across the pandemic?
For each mental health outcome, we first coded a linear Time factor as 0, 1, 2 to reflect T1, T2, and T3, respectively, 
and used the ∆χ2 test to compare a random intercept model to a random slope model. A significant ∆χ2 for life 
satisfaction, but not depressive nor anxiety symptoms, indicated that the linear life satisfaction change from 
T1 in T3 varied across participants. We, therefore, included random slopes in all subsequent models for life 
satisfaction. To assess whether the outcome being examined linearly changed from T1 to T3, we examined the 
linear Time factor. To assess whether the outcome quadratically changed from T1 to T3, we added a quadratic 
Time factor that was coded as 0, 1, 4, to reflect T1, T2, and T3, respectively, to our linear Time factor model 
and examined the quadratic Time factor. We then examined whether the T1 to T2 and T1 to T3 changes were 
significant by replacing the linear and quadratic Time factors with two dummy coded Time factors (T1 = 0, 
T2 = 1 and T1 = 0, T3 = 1, respectively) and examining these Time factors. Finally, we examined whether the 
T2 to T3 changes were significant by recoding the two dummy coded Time factors as T2 = 0, T1 = 1 and T2 = 0, 
T3 = 1 and examining the latter Time factor.

Question 2: Did mental health changes across the pandemic depend on sociodemographic 
factors or pandemic life circumstances?
To assess whether mental health changes from before and across the pandemic depended on (i.e., were moderated 
by) sociodemographic factors or pandemic life circumstances, we added main effects for each sociodemographic 
factor and pandemic life circumstance as well as separate 2-way interaction terms between the linear Time factor 
and each of the sociodemographic factors and pandemic life circumstances (i.e., linear Time × Gender + linear 
Time × Ethnicity + …etc.) to our models that only included a linear Time factor. This conservative model 
accounted for the significant intercorrelations among some of the sociodemographic factors and pandemic life 
circumstances (see Table S1), limited inflation of the Type I error rate due to multiple tests relative to if we 
examined each factor individually and revealed which factors the mental health changes across the pandemic 
uniquely depended on. However, the results from examining each factor in separate models were generally 
consistent. Significant interactions were probed by conducting simple slope analyses to examine whether 
the linear Time factor was significant, respectively, at different levels of the factor involved in the significant 
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interaction. We then examined whether the T1 to T2, T2 to T3, and T1 to T3 mental health changes were 
significant at each level of the factor using the procedures noted above to examine Question 1 among the full 
sample. We did not examine whether quadratic changes depended on sociodemographic factors or pandemic 
life circumstances to ease interpretation and reduce model complexity.

There were some significant mental health differences at T1 across the levels of some our sociodemographic 
factors and pandemic life circumstances (e.g., Asian > White on T1 depressive and anxiety symptoms, people 
with more (+ 1SD) vs. less (− 1SD) negative life impacts reported higher T1 anxiety symptoms and lower T1 life 
satisfaction). Therefore, we reran each of the Question 2 models noted above by including mental health at T1 as 
a fixed effect to control for mental health differences at T1. Because the effect sizes of the significant interactions 
reported in Table 4 were generally consistent regardless of whether we controlled for mental health at T1, our 
results for Question 2 were not due to mental health differences at T1 and we, therefore, report the results from 
the models not controlling for T1 mental health.

Data availability
All data reported in this manuscript, R code script for our primary analyses, and a full list of variables assessed 
but not mentioned in this manuscript are available at [https://doi.org/10.17605/OSF.IO/8UB37] ​(​​​h​t​t​p​s​:​/​/​d​o​i​.​o​r​
g​/​1​0​.​1​7​6​0​5​/​O​S​F​.​I​O​/​8​U​B​3​7​​​​​)​.​​
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