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Abstract

Objective: To compare mental health indicators among undergraduates in Fall 2019, before the
COVID-19 pandemic, and Fall 2020, when many students returned to campus amidst restrictions
on in-person contact.

Participants: Analyses included 26,881 undergraduate students, aged 18-24, from 70 U.S.
institutions.

Methods: Students completed the National College Health Assessment-111 survey in Fall 2019 or
Fall 2020.

Results: The prevalences of high stress, loneliness, a low flourishing score, and serious
psychological distress increased in 2020 compared to 2019. Serious psychological distress
increased substantially in 2020 among students not living with family (adjusted prevalence ratio
(aPR)=1.36, 95% CI 1.29-1.45) but not among students living with family (aPR = 1.09, 95% ClI
0.95-1.26).

Conclusions: These results suggest prevalences of several indicators of poor mental health were
elevated among U.S. undergraduates several months into the pandemic. The pandemic may have
had greater impact on mental health among students not living with family.
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Introduction

On March 11, 2020, the World Health Organization declared COVID-19 a pandemic,! and
many U.S. colleges and universities quickly closed their campuses in the middle of the
school term.2 A considerable number of studies of college and university students have
compared indicators of mental health assessed during the first approximately six months of
the pandemic (i.e. spring and summer of 2020) with the same indicators assessed before the
pandemic.3 In a meta-analysis of longitudinal studies of college or university students,3
indicators of depression tended to be higher during the spring and summer of 2020 than
before the pandemic, whereas indicators of anxiety did not show a consistent pattern.

More recently, studies have begun to explore the mental health impact of the pandemic on
college and university students beyond the first six months of the pandemic (i.e. September
2020 or later). Such studies are needed because students faced different mental health
challenges during the first six months than they did during later phases of the pandemic. For
example, in the spring and summer of 2020, many students had to cope with being required
to abruptly leave campus, whereas in the fall of 2020, many students returning to campus
experienced significant long-term restrictions on in-person instructional and social activities.

Studies of undergraduate students from North America,>° Europe,19-15 Japan,1® Brazil 1’
and South Africa,18 have compared indicators of depression and/or anxiety assessed later in
the pandemic (i.e. during or after September 2020) with the same indicators assessed before
the pandemic. Most of these studies reported increases in indicators of depression,® 7810~
15 although two found no change.8:16 Results for indicators of anxiety have been less
consistent, with some studies reporting an increase compared to before the pandemic’~9:11.13
but other studies finding little change81516 or even a decrease.1* Most of these studies of
depression and/or anxiety were relatively small and included students from only one or two
institutions. With the exception of the study from Brazil,1’ none of them included 1,000 or
more students with mental health assessments from September 2020 or later. None of these
studies examined the influence of mode of instruction or student residence on mental health
during the pandemic.

We sought to better understand the influence of the COVID-19 pandemic on the mental
health of undergraduate students during the fall of 2020, a time period when restrictions on
in-person contact on college campuses may have been particularly stringent because many
students had returned to campus, but wide-spread COVID-19 vaccination had not yet begun.
Understanding the influence of the pandemic on undergraduate mental health during this
time period will be important when balancing the risks and benefits of future long-term
epidemic mitigation measures in undergraduate student populations. To assess the potential
mental health impact of the pandemic in the fall of 2020, we compared the prevalence of
indicators of mental health reported on the National College Health Association-111 survey
(NCHA-111) in the fall of 2020 to those reported on the same survey in the fall of 2019,
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before the onset of the pandemic. Because we expected in-person contact in classes or with
family might mitigate the impact of restrictions on other types of in-person contact, we also
examined whether changes in the prevalence of indicators of mental health between the fall
of 2020 and the fall of 2019 differed by mode of class instruction or whether a student was

living with family.

Study population

We analyzed student responses to the National College Health Assessment-111 (NCHA-I111),
an online survey developed and administered by the American College Health Association
(ACHA) and described in detail elsewhere.1® The NCHA-111 codebook is available online.20
Since the fall of 2019, the ACHA has administered the NCHA-111 each fall and spring at
participating colleges or universities. All students at participating colleges and universities
were e-mailed invitations to complete the NCHA-II1I survey online. The NCHA-I1II data
used in this analysis were provided in deidentified form by the ACHA. This analysis was
determined by the Centers for Disease Control and Prevention not to be human subjects
research requiring IRB approval.

This analysis includes students who completed the NCHA-1I1 survey either in the fall of
2019 (before the pandemic) or the fall of 2020. We included all undergraduate NCHA-111
survey respondents who (1) were enrolled full-time at a 4-year institution; (2) were aged
18-24 when they completed the survey; (3) provided information on at least one mental
health measure; and (4) did not report requiring a visa to study or work in the United

States. We did not include students who required a visa because many international students
may have returned to their home countries in 2020 and experienced very different mental
health challenges than students who remained in the U.S. We also did not include part-time
students, students older than 24, or students at two-year institutions. We expected the
influence of pandemic-related social restrictions on mental health would be different for
these students than for full-time students 18-24, and there were too few respondents in these
groups for separate analyses.

In total, this analysis included 26,881 undergraduate students: 20,232 students from 51
institutions who completed the Fall 2019 survey and 6,649 students from 20 institutions
who completed the Fall 2020 survey. The smaller number of institutions participating in the
NCHA-II1 survey in Fall 2020 was likely related to the pandemic. Specifically, institutions
may participate in the NCHA-III survey on a periodical basis to monitor student health on
their campus,® and may have been less interested in or had fewer resources available for
assessing student health measures during an atypical year. Only one institution participated
in both the Fall 2019 and Fall 2020 NCHA-111 surveys and the data do not permit us to
identify individual students from this institution who may have completed both surveys.

Response rates to the NCHA-I11 survey were not available specifically for the 18- to
24-year-old U.S. undergraduate subset studied in this analysis. However, overall response
rates (i.e. including older undergraduate, graduate, and international students) for each
participating institution were available from ACHA. To estimate the overall NCHA-III
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survey response rates, we calculated the average response rate of participating institutions
in each year, weighted by the proportion of participants in each year’s sample from each
institution. The weighted average response rate was 16% in 2019 and 15% in 2020.

Measures of mental health, residence, and mode of instruction

Measures of mental health, residence, and mode of instruction were derived from student
responses to items on the NCHA-I1I survey as described below.

Stress level—Students were asked “Within the last 30 days, how would you rate the
overall level of stress you have experienced?.” Response options included “No stress,”
“Low,” “Moderate,” and “High.”

Diagnosed mental disorders—Students were asked “Have you ever been diagnosed
by a healthcare or mental health professional with any of the following ongoing or
chronic conditions?” followed by a list of 40 physical and mental health conditions
including: anxiety (e.g. generalized anxiety, social anxiety, panic disorder, and specific
phobia); depression (e.g. major depression, persistent depressive disorder, and disruptive
mood disorder); eating disorders (e.g. anorexia nervosa, bulimia nervosa, and binge-
eating); obsessive-compulsive disorder and related conditions (e.g. obsessive-compulsive
disorder, body dysmorphia, hoarding, trichotillomania, and other body-focused repetitive
behavior disorders); and post-traumatic stress disorder (PTSD) (e.g. acute stress disorder,
adjustment disorder, or another trauma- or stressor-related condition). The examples listed in
parentheses above are those listed in the survey. Response options for each condition were
“yes” and “no.” If a participant reported “yes” for a condition, they were asked if they had
had an appointment and/or discussion with a healthcare or mental health professional for
that condition within the last 12 months (yes/no).

Disorder negatively impacted academic performance—Students were asked
“Within the last 12 months, have any of the following affected your academic performance?”
followed by a list of physical, mental, and experiential conditions. Mental conditions were:
anxiety, depression, eating disorder/problem, PTSD, and stress. Only mental conditions were
examined in this analysis. Response options for each condition were: “I did not experience
this issue/not applicable,” “I have experienced this issue, but my academics have not been
affected,” “I have experienced this issue and it negatively impacted my performance in
class,” and “I have experienced this issue and it delayed progress towards my degree.” We
categorized those who reported that the condition had “negatively impacted my performance
in a class” or that it had “delayed progress towards my degree” as having had their academic
performance negatively impacted.

In addition to the questions above, the NCHA-III survey included five established scales
assessing mental and emotional health. Each of these scales is briefly described below.

Psychological distress—The Kessler K6 nonspecific distress scale is a 6-item
psychological instrument designed to screen for serious mental illness.?! Each item asks
how often during the past 30 days the participant had felt a certain way (e.g. nervous,
hopeless), and is scored from O (none of the time) to 4 (all of the time). Consistent with
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previous studies,?2:23 we categorized total scores of 13 or higher as indicating “serious
psychological distress.”

Flourishing—The Diener Flourishing Scale is an 8-item scale of “self-perceived success in
important areas such as relationships, self-esteem, purpose, and optimism.”24 Each item has

possible scores from 1 (strongly disagree) to 7 (strongly agree). Total scores can range from

8 to 56, with higher scores indicating a more positive self-perception.

Resilience—The Connor-Davidson Resilience Scale 2 (CD-RISC2)2° is a 2-item scale
abbreviated from the original CD-RISC scale.26 Total scores range from 0 to 8, with higher
scores indicating greater resilience.

Loneliness—The Short UCLA Loneliness Scale (ULS3) is a 3-item scale that asks how
often the respondent feels lonely in different ways, with each item scored from 1 (hardly
ever) to 3 (often).2” Total scores range from 3-9, with higher scores indicating higher
loneliness. Consistent with previous studies, 2829 we categorized scores of 6 or more as
positive for loneliness.

Suicidality—The Suicide Behaviors Questionnaire-Revised (SBQ-R) is a 4-item
questionnaire that asks about various aspects of suicidal ideation and behavior, with total
scores ranging from 3 to 18.39 We used the recommended general population cutoff score of
7 or more to indicate greater risk for suicidality.3°

Residence—Students were asked “Where do you currently live” and could choose one

of the following: “campus or university housing,” “parent/guardian/other family member’s
home,” “off-campus or other non-university housing,” “temporarily staying with a relative,
friend, or ‘couch surfing’ until I find housing,” “I don’t currently have a place to live,”

or “other.” In analyses by residence, we counted “parent/guardian/other family member’s
home” as living with family, “off-campus or other non-university housing” and “campus” as
not living with family, and excluded participants with other responses (89 from 2019 and 50
from 2020).

Mode of instruction—Students responded to the prompt “I am taking classes this term”
with one of the following options: “entirely in-person,” “entirely online,” or “a mix of
in-person and online classes.” This question was asked only in Fall 2020.

Statistical analyses

We calculated the prevalence of each mental health indicator in the fall of 2019 and

the fall of 2020 standardized to the covariate distribution of the combined 2019/2020
NCHA-III population included in this analysis using model-based standardization3! on
year of undergraduate study, gender, race/ethnicity, parent education level, attention deficit
hyperactivity disorder (ADHD), learning disability, other disability, and institution region,
size, and category. In other words, we used a logistic regression model to calculate what
the prevalence of each mental health indicator would have been among Fall 2019 students
or Fall 2020 students if each of these student groups had had the same distribution of

each of the covariates listed above as the combined population of Fall 2019 and Fall 2020
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students. This process adjusted prevalence estimates for differences in covariates between
the Fall 2019 and Fall 2020 student groups so that prevalence estimates from 2019 and
2020 could be more validly compared. We then calculated adjusted prevalence ratios (aPR’s)
comparing the prevalence of each mental health indicator in the fall of 2020 to that in the
fall of 2019 using Poisson regression models32 adjusted for the covariates above. Adjusted
prevalence ratios presented in this analysis are the estimated ratio of the prevalence of a
mental health indicator in the fall of 2020 to the prevalence of the same indicator in the
fall of 2019, accounting for differences in the distribution of covariates between Fall 2019
and Fall 2020 participants. For example, an adjusted prevalence ratio of 1.25 indicates the
estimated adjusted prevalence was 25% higher in Fall 2020 participants than in Fall 2019
participants. Adjusted prevalence ratios with 95% confidence intervals that do not include
1.0 have a corresponding P-value of < 0.05.

We hypothesized that the effect of the COVID-19 pandemic on student mental health
might differ by mode of educational instruction (online only vs. a mix of in-person/online
instruction). However, mode of instruction was assessed only in the fall of 2020. We
therefore calculated prevalence ratios comparing students with only online instruction in
2020 to all students in 2019, and then calculated separate prevalence ratios comparing
students with mixed instruction in 2020 to the same referent group of all students in 2019.

We examined prevalence ratios for mental health indicators within subgroups defined by
living situation (with or away from family) and by various demographic factors (year of
undergraduate study, race/ethnicity, gender, and disability status). P-values for differences
in prevalence ratios between subgroups were calculated by modeling a multiplicative
interaction term (or terms) between a dichotomous variable for study year (2020 vs. 2019)
and a variable (or variables) for each potentially modifying factor.

Finally, we conducted a sub-analysis restricted to students from the one institution whose
students participated in both the Fall 2019 and Fall 2020 surveys. This sub-analysis was

intended to determine if the results observed in the full analysis, which compares students
from a mix of institutions, were consistent with those observed within a single institution.

Students who completed the NCHA-I111 survey in the fall of 2020 were generally
demographically similar to students who completed the survey a year earlier in the fall of
2019 (Table 1). All students in both survey years were 18-24 years old at the time of survey
completion because students younger than 18 were not allowed to complete the survey and
students older than 24 were excluded from this analysis. Most students in both survey years
were between 18 and 21 (90% in 2019 and 87% in 2020). In addition, most students in

both survey years were women and non-Hispanic White, although the proportion who were
women and the proportion who were non-Hispanic White were slightly higher in 2020 than
in 2019.

Regarding education-related characteristics, a lower proportion of students lived on campus
in 2020 than in 2019 (39% vs. 58%) and a higher proportion lived with a parent/guardian or
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other family member (29% vs. 14%) (Table 1). Students in 2019 and 2020 were generally
similar with respect to the size and classification of the institutions they were enrolled in,
although a higher proportion of 2020 students were enrolled in the Northeast and a lower
proportion in the Midwest. Among 2020 students, most reported only online instruction
(38%) or a mix of online and in-person instruction (60%).

The prevalences of multiple indicators of poorer mental health were higher in 2020 than

in 2019 (Table 2). aPR’s comparing prevalences in 2020 to those in 2019 had confidence
intervals that excluded one for high stress, having seen a professional in the last 12 months
for anxiety, a negative impact of anxiety, depression, eating disorders, or stress on academic
performance, loneliness, suicidality, serious psychological distress, and a low score on the
flourishing scale. Notably, there were sizable increases in 2020 in the prevalence of a low
score on the flourishing scale (up 54%) and the prevalence of serious psychological distress
(up 32%).

Unadjusted PR’s and PR’s adjusted only for age and gender are shown in Supplemental
Table S1, available online. Some unadjusted PR’s were higher than the corresponding
multivariable-adjusted PR’s. However, PR’s adjusted only for gender and region were
similar to multivariable-adjusted PR’s.

There were few notable differences in results between subgroups defined by gender, race/
ethnicity, year of study, and disability status (Tables S2-S5, available online). Whereas the
prevalence of having been seen by a professional for depression or anxiety was higher

in 2020 than in 2019 among students without ADHD and among students without “other
disabilities,” there was no apparent change across time periods in prevalence among students
with these conditions (Table S5, available online). In addition, while the prevalence of a

low score on the flourishing scale increased in 2020 among both students with and without
ADHD, and among both students with and without other disabilities, aPR’s comparing 2020
to 2019 were smaller among students with ADHD and students with “other disabilities.”
While the prevalence of a low-resilience score did not change overall from 2019 to 2020,
there was an unexpected decrease in prevalence specifically among Non-Hispanic Black
students (aPR = 0.68, 95% CI1 0.49-0.94) in Fall 2020 (Table S3, available online). Results
of a subanalysis within the one institution that participated in both the Fall 2019 and Fall
2020 surveys were similar to those in the overall analysis (Table S6, available online).

aPR’s are shown separately by residence and mode of class instruction in Table 3. In
analyses by residence, the aPR for serious psychological distress was higher among students
living away from family (aPR = 1.36, 95% CI 1.29-1.45) than among students living with
family (aPR = 1.09, 95% CI 0.95-1.26) (p = 0.005 for interaction by residence) (Table 3).
Similarly, aPR’s for loneliness and high stress were higher among students living away from
family than among students living with family (P-values for interaction by residence = 0.02
for loneliness and 0.03 for high stress, respectively).

Figure 1 shows the prevalence of serious psychological distress by year and residence. While
the prevalence of serious psychological distress was higher in 2020 than 2019 regardless
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of family residence category, the difference between 2020 and 2019 was greater among
students who were not living with family.

For several mental health indicators, the aPR’s comparing online-only 2020 students to
2019 students were higher than the corresponding aPR’s comparing mixed instruction 2020
students to 2019 students (Table 3). These indicators were a low flourishing scale score,
having seen a health professional for anxiety or depression in the last 12 months, and
reporting that anxiety or depression had a negative impact on academic performance (p <
0.05 for heterogeneity in aPR’s).

Figure 2 shows the prevalence of a low flourishing scale score in three groups of students
(all 2019 students, 2020 students with mixed instruction, and 2020 students with only online
instruction) to illustrate the higher prevalence of a low flourishing scale score in 2020
students with only online instruction.

Discussion

In this large multi-institutional survey of U.S. undergraduate students, the prevalences of
multiple indicators of poor mental health were higher several months after the onset of the
pandemic than they were before the pandemic. For several indicators of poor mental health,
the size of the increase in prevalence between 2019 and 2020 differed by student living
situation. Notably, the increase in the prevalence of serious psychological distress in 2020
was substantially smaller among students living with family.

One of the largest increases in prevalence we observed was the estimated 32% increase in
the prevalence of serious psychological distress in our undergraduate study population in
2020 compared to 2019. To our knowledge, no previous study of undergraduate students
has compared the Kessler-6 score or a similar broad measure of mental iliness assessed
in September 2020 or later with the same measure assessed before the pandemic. A
recent cross-sectional analysis of students who completed the NCHA-II1 in the spring of
2021 reported a slightly higher adjusted mean Kessler-6 score among students receiving
online-only instruction than among those receiving some in-person instruction.33 We did
not observe a difference in the prevalence of serious psychological distress by mode

of instruction in the fall of 2020, but mean Kessler-6 score and prevalence of serious
psychological distress are not necessarily comparable measures.

We also observed increases between the fall of 2019 and the fall of 2020 in the prevalence
of having had academic performance negatively impacted by anxiety or depression and of
having been seen by a professional in the last 12 months for anxiety or depression. However,
the estimated magnitude of the increases in the prevalence of these four outcomes was
relatively small (ranging from 6% to 14%). The small increases in anxiety-related responses
observed in our study in 2020 are consistent with the mixed results about anxiety observed
in previous studies of undergraduate populations with assessments at least six months after
the start of the pandemic (described in the introduction). The increase in the prevalence of
indicators related to depression in our study was smaller than we expected. Most,>:7:8:10-15
though not all .16 studies of undergraduates with assessments at least six months after
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the start of the pandemic have observed sizable increases in indicators of depression.
However, the wording of the NCHA-III questions needs to be considered. Not all students
experiencing anxiety or depression will report that these conditions impacted their academic
performance. In addition, the prevalence of having been seen by a professional for anxiety
or depression may underestimate true increases in the prevalence of these conditions as
many students with anxiety or depression may not have been seen by a mental health
professional. In a survey in late January 2021, 23% of adults aged 18-29 reported that they
had needed, but not received, counseling or therapy in the last four weeks, a substantially
higher percentage than in adults over age 30.34

Notably, the increased prevalence of having been seen by a professional for anxiety or
depression in Fall 2020 (compared to Fall 2019) was not observed among either students
with ADHD or among students categorized as having another disability. In addition, while
the prevalence of a low-flourishing score increased in Fall 2020 among both students with
and without disabilities, this increase was less marked among students with ADHD or other
disabilities than among other students. What explains this pattern of results is unclear. For
some students with disabilities, living away from home in a campus environment requiring
frequent social interaction may increase anxiety and depression. Therefore, mitigation
measures used in Fall 2020, such as remote study or limiting social interaction on campus,
may actually have reduced anxiety or depression in some students with disabilities.

We observed a modest increase in the prevalence of eating disorders in the fall of 2020
compared to the fall of 2019. Previous literature on eating disorders in young adults during
the pandemic is limited. In an analysis of emergency department visits in the U.S.,3% visits
for eating disorders among people aged 18-24 were elevated during February and March of
2021, shortly after a peak in COVID-19 cases.

We also observed relatively small increases between 2019 and 2020 in the prevalence

of loneliness, suicidality, and high stress. Only a few studies have investigated potential
increases in these conditions among undergraduates six or more months after the start of the
pandemic. These studies were relatively small and may have had limited statistical power

to detect small effects, making it difficult to compare their results with ours. The only

such study to examine loneliness found a higher prevalence during the pandemic,2 while
twol0.17 of threel014.17 studies found a higher prevalence of suicidality, and one38 of two6:36
studies found a higher prevalence of high stress.

In our study, increases in the prevalence of some mental health indicators between 2019 and
2020, including serious psychological distress, high stress in the last 30 days, and loneliness,
were smaller among students living with their family than among students living away from
family. This difference in results by family residence is plausible. Mitigation measures to
limit the spread of the virus implemented in 2020, such as social distancing on campus,

may have caused social isolation and thereby contributed to poorer mental health. These
mitigation measures may have been less likely to cause social isolation among students
living with family and therefore have had less impact on psychological distress, stress, and
loneliness. Our results are consistent with those from a study of Chinese undergraduate
medical students during the early weeks of the pandemic that found an inverse association
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between living with family and moderate or severe anxiety.3” Our results are also consistent
with those from a small study of French college students during a two-month mandatory
confinement period at the start of the pandemic in March 2020.38 In that study, students who
relocated immediately before the start of the confinement period, usually to live with one or
both parents, were less likely to report high stress or increased anxiety than those who did
not. However, these results are difficult to interpret given that many students who did not
relocate were already living with a parent.

Our finding that the pandemic may have had a smaller impact on mental health among
students living with family could have practical implications when stringent restrictions on
social contact on campus must be implemented to protect public health. Specifically, the
adverse mental health impact of social restrictions might be reduced by encouraging some
students to consider relocating to live with family. However, it is important to recognize that
each student’s family and financial situation is different; relocating to live with family will
not always be a viable option.

The prevalence of a low score on the Diener flourishing scale?* increased substantially
between the fall of 2019 and the fall of 2020. This result is similar to those of two other
studies that compared measures from before the pandemic with those assessed at least six
months after the start of the pandemic, a study from a South African university!8 that also
used the Diener flourishing scale, and a study from an English university38 that used a
similar measure of well-being.3°

The prevalence of a low score on the Diener flourishing scale increased in 2020, compared
to 2019, for students with mixed in-person instruction in 2020 (aPR = 1.44), but increased
even more for students with only online instruction in 2020 (aPR = 1.72). The Diener
flourishing scale includes questions about self-perceived success in relationships and
engagement in daily activities,24 and would therefore be expected to be adversely affected
by social isolation. It is possible that students with only online instruction in 2020 may
have experienced greater social isolation, resulting in lower scores on the Diener flourishing
scale.

This study has several important strengths. First, we were able to compare measures of
mental health ascertained before the pandemic in the fall of 2019 with the same measures
ascertained after resumption of studies in the fall of 2020, both overall and within subgroups
defined by student residence and other student characteristics. To our knowledge, this
multi-institutional study is by far the largest such study of undergraduate students to date.
Second, the NCHA-III survey included a broad range of mental health measures, including
five established scales and several additional questions concerning mental health. Finally,
the NCHA-I111 survey included mode of instruction and residence, enabling us to examine
whether the influence of the pandemic on mental health might have differed by these
potentially modifiable factors.

This study also has several notable limitations. First, we interpreted increases in the
prevalence of poorer mental health in the fall of 2020 as largely attributable to the
COVID-19 pandemic and the measures taken to mitigate it. However, factors unrelated
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to the pandemic could also have contributed to poorer mental health in the fall of 2020.
Second, we did not have specific information on the mitigation policies each student
experienced; some students undoubtedly experienced more stringent mitigation policies than
others. Future research studies are needed to clarify the impact of specific mitigation policies
experienced by individual students on a broad range of mental health measures. Third,

some prospective students may have chosen not to enroll in college or return to school

in 2020 because of the pandemic. If a high proportion of these prospective students had
mental health problems, their absence could have reduced the prevalence of mental health
problems among NCHA-111 respondents in 2020. Fourth, the NCHA-I111 is not designed to
produce a representative sample of all college students in the United States; participating
institutions are self-selected, and response rates are low. The absolute prevalences of mental
health measures observed in this NCHA-I1I data should therefore not be generalized to all
U.S. college students. However, response rates to NCHA-I11 were similar in 2019 and 2020,
so changes between 2019 and 2020 may therefore be informative about changes among
full-time U.S. undergraduates. Finally, this study was not a longitudinal study of the same
participants, but rather a repeated cross-sectional analysis including different participants

at the two survey timepoints. Most previous studies of undergraduates with mental health
measures from both before the pandemic and from September 2020 or later are also cross-
sectional analyses, although there have been three longitudinal studies from Europe.13.14.36
Due to our repeated cross-sectional design, we may have overestimated or underestimated
changes in prevalence if the association between study participation and mental health status
changed substantially between the fall of 2019 and the fall of 2020.

In summary, our results, consistent with those from smaller studies, provide evidence that
the pandemic may have contributed to a higher prevalence of a wide range of indicators of
poor mental health in U.S. college students during the fall of 2020, when many campuses
reopened with significant restrictions on in-person contact. Our results suggest that future
epidemic mitigation efforts that require significant restrictions on in-person contact could
increase demands on mental health practitioners serving college students. Vaccination
against COVID-19 became widely available in the U.S. in 2021, and many restrictions

on in-person contact on campus present in the fall of 2020 may since have been relaxed.
However, the public health and education communities will likely be confronted with

new epidemics in the future. Our results, together with those from other studies, provide
information on potential mental health impacts that will merit consideration when balancing
the risks and benefits of long-term epidemic mitigation measures in full-time undergraduate
student populations.
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Figure 1.
Note: Figure shows the prevalence of serious psychological distress, based on the Kessler-6

scale, among full-time U.S. undergraduate respondents to the National College Health
Assessment-111 Fall 2019 and Fall 2020 surveys. Results shown separately by residence
with or away from family. Error bars indicate 95% confidence intervals.
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Figure 2.
Note: Figure shows the prevalence of a score of less than 40 on the Diener flourishing

scale among full-time U.S. undergraduate respondents to the National College Health
Assessment-111 Fall 2019 and Fall 2020 surveys. Results from Fall 2020 respondents are
shown stratified by mode of instruction, either entirely online, or a mix of online and
in-person (hybrid). Error bars indicate 95% confidence intervals.
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