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Abstract

In March 2020, New York City (NYC) experienced an outbreak of coronavirus disease 2019

(COVID-19) which resulted in a 78-day mass confinement of all residents other than essen-

tial workers. The aims of the current study were to (1) document the breadth of COVID-19

experiences and their impacts on college students of a minority-serving academic institution

in NYC; (2) explore associations between patterns of COVID-19 experiences and psychoso-

cial functioning during the prolonged lockdown, and (3) explore sex and racial/ethnic differ-

ences in COVID-19-related experiences and mental health correlates. A total of 909

ethnically and racially diverse students completed an online survey in May 2020. Findings

highlight significant impediments to multiple areas of students’ daily life during this period

(i.e., home life, work life, social environment, and emotional and physical health) and a vast

majority reported heightened symptoms of depression and generalized anxiety. These life

disruptions were significantly related to poorer mental health. Moreover, those who reported

the loss of a close friend or loved one from COVID-19 (17%) experienced significantly more

psychological distress than counterparts with other types of infection-related histories.

Nonetheless, the majority (96%) reported at least one positive experience since the pan-

demic began. Our findings add to a growing understanding of COVID-19 impacts on psycho-

logical health and contribute the important perspective of the North American epicenter of

the pandemic during the time frame of this investigation. We discuss how the results may

inform best practices to support students’ well-being and serve as a benchmark for future

studies of US student populations facing COVID-19 and its aftermath.

Introduction

In late December 2019, a viral pathogen causing severe respiratory problems was first

detected in Wuhan, China (severe acute respiratory syndrome coronavirus 2; SARS-CoV2).
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SARS-CoV2 infections quickly spread globally, spurring multi-national travel restrictions; on

March 11, 2020 the World Health Organization made a pandemic declaration for coronavirus

disease 2019 (COVID-19). The greater metropolitan area of New York City (NYC) identified

its first confirmed case of SARS-CoV2 viral infection on February 29, 2020 and within a

month’s time, NYC emerged as one of the global epicenters of COVID-19 cases (Fig 1).

Together with experiencing mass casualties (17,750 deaths in NYC by May 31, 2020), NYC res-

idents were subjected to a 78-day “stay-at-home” order that confined all city inhabitants other

than essential workers to their homes.

A body of literature [1] has documented an array of adverse psychological outcomes of pan-

demics and associated mass confinement, including elevated rates of stress, anxiety, depression

and posttraumatic stress disorder (PTSD). Although research specific to COVID-19 remains

limited [2], there is growing concern that the combination of COVID-19 outbreaks and the

use of prolonged stay-at-home orders exact a significant toll on affected communities [3–5].

Indeed, the COVID-19 pandemic has generated unprecedented challenges to health, social

and economic systems worldwide.

Fig 1. Timeline of COVID-19 events related to New York City (NYC) between February 29 and June 15, 2020, superimposed with new

COVID-19 cases, hospitalizations, and deaths per day in NYC. �New York State Department of Health. (2020, August 26). COVID-19 testing:

Antibody testing. NY.gov. https://coronavirus.health.ny.gov/covid-19-testing.

https://doi.org/10.1371/journal.pone.0249768.g001
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Evidence from general population studies suggests that young adults may be especially vul-

nerable to the psychological sequalae of a COVID-19 outbreak. Studies from China [3,6,7],

Spain [4,8], India [9], and the United Kingdom [10] have indicated that student status and

younger age are associated with heightened psychological distress and psychiatric impairment

during the current COVID-19 pandemic. Some have suggested that the relative precariousness

of young adults’ financial, professional, and social resources may be particularly sensitive to

the upheaval caused by a major public health crisis [10–12].

As of June 2020, roughly 2.5 million NYC residents filed unemployment claims due to the

state-mandated shutdown implemented between April and June 2020 [13]. Furthermore, pre-

liminary evidence indicates that low income, older, and predominantly Black or Hispanic/

Latinx communities within NYC share a disproportionate burden of the pandemic, including

higher risk of infections, deaths and job losses, burdens that exacerbate prevailing health and

economic disparities among under-resourced communities [14–18]. Moreover, differences in

COVID-19 consequences have emerged between men and women, regardless of race or eth-

nicity. Although men face a higher risk of COVID-19 infection severity and death than

women [19,20], women shoulder a disproportionate burden related to caring for sick loved

ones, childcare and home schooling duties [21–24]. Additionally, more women than men

report negative mental health impacts of the pandemic including higher worry, anxiety,

depression, and stress [22]. Yet, given the rapidly changing environment of the current pan-

demic, much is still needed to be understood about how it has impacted the lives of many, par-

ticularly urban, student populations.

Current study

The current study probed the consequences of the COVID-19 epidemic for an urban college

population: students attending the City College of New York (CCNY) of the City University of

New York (CUNY), a commuter college located in West Harlem, upper Manhattan. CCNY

students come from highly diverse racial/ethnic backgrounds: Of the 15,465 students enrolled

in 2019, the largest proportions of students identified as Hispanic/Latinx (36.9%), Asian

(22.5%), Black (15.2%), or White (16.8%) [25]. The median parental income of CCNY students

is $40,200, with 23% of families falling in the lowest income quintile of the local neighborhood

[26].

Few studies have been conducted on the impact of COVID-19 on the college population,

with most emerging from China. To the best of our knowledge, the study herein is the first to

comprehensively examine the prevalence of specific COVID-19-related experiences and men-

tal health functioning of US college students during prolonged mass confinement. Moreover,

previous investigations were limited in scope, often focusing only on symptoms of generalized

anxiety [11], psychological distress [10], or PTSD and depression [27]. Taken together, these

studies suggest that COVID-19 is associated with elevated rates of stress, anxiety, depression,

and, to a lesser extent, posttraumatic stress symptoms in affected college populations.

Unlike investigations that focus on a narrow subset of mental health outcomes, the current

study sought to investigate a much broader range of pandemic-related personal and social

impacts specifically: (a) current mental health functioning; (b) physical health problems of par-

ticipants and their family members, (c) household makeup, living conditions, and family func-

tioning, (d) employment and work life, (e) social interactions and social support, and (f)

positive experiences. In particular, we aimed to (1) document the breadth of COVID-19 expe-

riences in an ethnically and racially diverse college-aged sample; (2) explore potential associa-

tions between patterns of COVID-19 experiences and psychosocial health functioning during

pandemic-related confinement, and (3) explore differences between women and men, and
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between different racial and ethnic groups, in COVID-19-related experiences and mental

health functioning during the COVID-19 pandemic.

We were especially interested in probing these latter differences in our student population,

given emerging evidence documenting the greater psychosocial burden of a major pandemic

outbreak [3,6,11] on women [4,10,12] and racial/ethnic minorities [14–18]. With this study,

we hope to contribute to the growing literature documenting COVID-19 impacts on the health

of college-aged populations, and to inform decision-making regarding future directions to

protect the well-being of student populations during the pandemic within academic institu-

tions across the United States [28].

Method

Participants and procedure

This cross-sectional study used a convenience sampling approach and was approved by the Insti-

tutional Review Board of CUNY. Participants were recruited using school-wide broadcast emails

and via the subject pool of CCNY. Students recruited via the subject pool were awarded course

credit in exchange for completion of the survey. Those who enrolled through the broadcast email

were entered into a raffle for two $500 gift cards. Interested students completed an online, forced-

response format survey that was available from May 1 through May 31, 2020. A total of 1,507

responses were collected: 413 respondents started the survey, but did not complete it, and were

therefore removed; 114 were removed because they either took multiple days to submit the survey

(n = 30) or took less than 20 minutes to complete it (n = 30). Finally, 69 duplicates and two partic-

ipants under the age of 18 were removed, thus yielding a final analytical sample of 909 individuals.

Removed and retained participants were similar in terms of sex assigned at birth χ(1)2 = 0.54, p =

.86, age t(1232) = 1.59, p = .11, year in school χ(6)2 = 8.15, p = .23, race/ethnicity χ(4)2 = 4.53, p =

.34, sexual orientation χ(9)2 = 7.91, p = .54, international student status χ(1)2 = 0.26, p = .67, and

residential location before χ(1)2 = 3.81, p = .05 or after Covid-19 χ(1)2 = 0.67, p = .41.

In order to assess respondents’ attention while taking the survey and potentially increase

quality in responses [29], we embedded three attention check items in the survey, each of

which had an obvious correct response (e.g., “Please choose the answer that matches the word

Tiger” with answering options Lion, Bear, Tiger, and Whale). Almost all students (96%) failed

none or only one attention check. We did not exclude any respondents based on their atten-

tion check results [30,31], but rather took these results as evidence that the vast majority of stu-

dents included in the analyses were sufficiently attentive to the survey.

The final analytical sample was similar to the university’s student population [32] in terms

of the percent who was between the ages of 18 and 21 years (z = 1.56, p = .12), international

student (z = 0.32, p = .75), White (z = 0.82, p = .41), Black (z = 1.46, p = .14), or Hispanic/

Latinx (z = 0.42, p = .68). Relative to the university student population, the sample had a

slightly higher representation of females (z = 10.16, p< .001), Asian or Pacific Islander

(z = 5.21, p< .001) and Multi-racial students (z = 5.19, p< .001). Study participants were on

average 24.30 years old (SD = 6.64). The vast majority (87.8%) were undergraduate students

and female (69.2%). Sixty-one participants (6.7%) indicated that they were international stu-

dents. Additional characteristics are presented in Table 1. As shown, most participants were

full-time students, and not in a relationship. Prior to the COVID-19 pandemic, the majority

were living with a parent or guardian and were employed off-campus.

Measures

Sociodemographic information (e.g., age, race, ethnicity, year in college, etc.) and COVID-19

related changes in students’ lives and activities (i.e., “How many times were you in contact
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with your friends in a typical week (outside of classes) [before/after] the COVID-19 campus

closure?”) were obtained with a study-designed questionnaire.

The Epidemic-Pandemic Impacts Inventory (EPII, 92 items) [33] was used to explore

pandemic-related experiences since the COVID-19 campus closure. The EPII is a novel inven-

tory, developed to provide a comprehensive assessment of negative and positive pandemic-

related experiences within the respondent’s household across major social and personal

domains (Home Life, Work Life, Social Activities and Isolation, Education and Training,

Emotional and Physical Health, and Positive Experiences). Each item contains a response set

that includes an answer that pertains to the participant (Yes, Me), an answer that pertains to

persons in the household (Yes, Person in home; except for items 42, 43, and 65), No, and Not

applicable. To provide an overview of impacts of the COVID-19 pandemic on the lives of our

students, we added the number of COVID-19 related experiences and impacts since the pan-

demic began within each domain (except Education and Training, which contains only two

Table 1. Socio-demographic characteristics of the student survey sample (N = 909).

N %

Sex (assigned at birth)

Female 629 69.2

Male 280 30.8

College enrollment status

Full-time 750 82.5

Part-time 150 16.5

Other 9 1.0

Race/Ethnicitya

White 160 17.6

Black 162 17.8

Hispanic/Latinx 344 37.8

Asian or Pacific Islander 251 27.6

Native American 9 1.0

Multiracial 56 6.2

Other 61 6.7

Relationship status

Not in a relationship 537 59.1

In a relationship, not cohabiting 248 27.3

In a relationship, cohabiting 124 13.6

Living situation before COVID-19b

Campus residence hall 40 4.4

Rental/apartment 317 34.9

Parent/Guardian’s home 552 60.7

Employment status before COVID-19c

Not employed 342 37.6

Full-time on campus 8 0.9

Part-time on campus 84 9.2

Full-time off campus 151 16.6

Part-time off campus 324 35.6

aMultiple answers possible.
bResponses to the question “Where did you live before the COVID-19 campus closure (March 14th, 2020)?”.
cResponses to the question “Were you employed before the COVID-19 campus closure (March 14th, 2020)?”.

https://doi.org/10.1371/journal.pone.0249768.t001
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items) of the EPII to create a cumulative risk index. Preliminary findings from the EPII indi-

cate that the risk index is both practical and statistically robust in predicting outcomes [33].

The Depression, Anxiety and Stress Scales (DASS, 42 statements) [34] was used to assess

participants’ levels of stress, anxiety, and depressive symptoms. The DASS prompts respon-

dents to indicate the degree to which they agree with statements relating to various symptoms

of depression, anxiety and stress on a four-point scale (0: Never to 3: Almost always).

The Patient Health Questionnaire (PHQ-9, 9 items) [35] measured depressive symptom-

atology. PHQ-9 assesses the severity of depressive symptoms experienced over the past two

weeks, ranging from 0 (Not at All) to 3 (Nearly Every Day), with a maximum score of 27. A

PHQ score of>10 is indicative of probable depression [35].

The General Anxiety Disorder (GAD)-7 (7 items) [36] assessed the severity of partici-

pants’ anxiety. The GAD-7 measures anxiety symptoms experienced over a two-week period,

with response sets ranging from 0 (Not at All) to 3 (Nearly Every Day), with a maximum score

of 21. A GAD-7 score of>10 is indicative of probable GAD [36].

The Multidimensional Scale of Perceived Social Support (MPSS, 12 items) [37] was

employed to assess social support. The MPSS measures perceived adequacy of social support

throughout three domains: family, friends and significant other. Respondents are asked to

what extent they agree or disagree with a particular statement on a Likert scale ranging from 1

(Very Strongly Disagree) to 7 (Very Strongly Agree). A MPSS score of>5 suggests high per-

ceived social support [38].

The Primary Care PTSD Screen for DSM-5 (PC-PTSD-5, 5 items) [39] was used to assess

for PTSD symptoms. The PC-PTSD-5 yields a response range from 0–5, with higher scores

reflecting a higher likelihood of a PTSD diagnosis. A cut-point score of 4 on the PC-PTSD-5

has been recommended for a probable PTSD diagnosis [39].

Data analysis

COVID-19 related impacts experienced by the students are presented descriptively. Compari-

sons based on sex and racial/ethnic group were conducted using independent-samples t-tests

and one-way analyses of variance (ANOVA), respectively. Welch’s statistic is reported in cases

where the assumption of homogeneity of variance was not met. In case of significant ANO-

VAs, Tukey pairwise comparisons identified where the group differences lied. Multiple regres-

sions were conducted to predict each mental health outcome (DASS Stress, DASS Anxiety,

DASS Depression, PHQ-9, GAD-7, and PC-PTSD-5) from the different EPII risk indices.

Distributional properties of EPII risk indices were examined for non-normality. All indices fell

within the acceptable range for skewness (+/- 2) and kurtosis (+/- 7) [40], except for Infection

History (skewness = 3.46; kurtosis = 19.40).

In addition, we compared three groups of participants impacted by COVID-19 infection

regarding their psychological functioning (DASS, PHQ-9, GAD-7) and their perceived social

support (PSS) using multivariate analysis of variance (MANCOVA) with age, sex and racial/

ethnic group as covariates. Group 1 comprised students who had experienced a COVID-19

death in their home or of a close friend/family member and who may or may not have a posi-

tive infection history themselves (N = 155); Group 2 comprised students with a positive infec-

tion history but no experience of COVID-19-related death (N = 149); and Group 3 were those

who had a negative infection history and had not experienced the death of someone close to

them (N = 605). Given the forced response format of the online survey, there were no missing

data. However, Q-Q plots showed some deviation of residuals from the normal distribution,

indicating potential problems with multivariate normality, which is why we interpreted Pillai’s

Trace for multivariate tests.
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Results

COVID-19 related changes in the students’ life

Around 15% (n = 139) of the sample indicated that they had relocated since the COVID-19

campus closure on March 14, 2020. Half of those (n = 70, 50.4% of those who had relocated)

indicated that they relocated to their parents’ house or the home of a relative, eleven (7.9%)

had moved in with their partner, and seven (5.0%) had moved to a different apartment.

Twenty-eight students (20.1% of those who relocated) indicated that they had left the state or

the country.

Students reported that they had been in contact with their friends on average 4.73 times

(SD = 5.33) in a typical week (outside of classes) before the COVID-19 campus closure and

3.76 (SD = 5.89) after the closure, which represents a significant reduction in contacts from

pre- to post-campus closure, t(898) = 5.28, p< .001, d = 0.165. In addition, students indicated

that in-person contacts were considerably reduced: 45.0% of contacts before the closure were

in-person and only 8.5% after the closure.

Around 42% of students (n = 383) indicated that their employment situation had changed

due to COVID-19. The vast majority of those were no longer employed (n = 299, 78.1%), 66

(17.2%) were working fewer hours/week, and 15 (3.9%) were working more hours/week.

COVID-19 related impacts experienced by the students (EPII)

Table 2 contains the number/percentage of students in each gender and racial/ethnic category

who experienced at least one impact in each EPII domain and the average number of experi-

ences among those who endorsed at least one impact in the respective domain. Table 3 reports

on the three most common experiences and impacts (including the percentage of women and

men who endorsed these three events per domain) for each domain. Additional relevant infor-

mation is reported below.

Infection history. Nine students reported that they had been tested positive and currently

had the disease (1.0%; eight of those were women), and 16 reported that they had tested posi-

tive but no longer had the disease (1.8%; twelve of those were women). Seventeen students had

received medical treatment due to severe symptoms of COVID-19 (1.9%; thirteen of those

were women); 4 reported a hospital stay due to COVID-19 (0.4%; all of these were women);

two students indicated that someone had died of COVID-19 while in their home (both of

these were women). There was no sex difference in the average number of experiences in this

domain, t(301) = 0.58, p = .564, and no difference between ethnic/racial groups, F(3,272) =

1.40, p = .243.

Work and employment. Twenty-nine percent of students indicated that they had been

laid off their job or had to close their own business (30.0% of women, 27.4% of men); 25.0%

reported that they had a hard time doing their job well because they needed to take care of peo-

ple in their home (27.5% of women, 19.6% of men); and 10.2% reported that they had to con-

tinue working despite being in close contact with people who might be infected (11.1% of

women, 8.2% of men). There was no sex difference in the average number of experiences in

this domain, t(716) = -.617, p = .538, nor was there a difference between ethnic/racial groups,

F(3,663) = 1.10, p = .347.

Home life. In accordance with our demographic data, 13.4% of respondents indicated

that they had to move or relocate since the COVID-19 pandemic began (14.9% of women,

10.0% of men), and four students reported that they had become homeless (all women).

Women had experienced significantly more impacts in this domain than men, t(534) = -2.43,
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Table 2. COVID-19 impacts reported by the surveyed student sample (N = 909), and by sex and racial/ethnic group.

EPII domain (number of items/

impacts)

Total Sample

(N = 909)

Women

(N = 629)

Men

(N = 280)

Whiteb

(N = 124)

Blackb

(N = 128)

Asianb

(N = 249)

Hispanic/Latinxb

(N = 344)

Work & Employment (11)

N (%) of students who endorsed

�1 impact

720 (79.0) 522 (82.9) 198 (70.5) 94 (75.8) 103 (80.5) 186 (74.7) 286 (82.7)

Mean (SD) number of reported

impactsa
2.79 (1.73) 2.81 (1.72) 2.71 (2.76) 2.56 (1.69) 2.59 (1.58) 2.88 (1.78) 1.76 (1.69)

Home Life (13)

N (%) of students who endorsed

�1 impact

537 (58.9) 405 (64.3) 132 (47.0) 70 (56.5) 75 (58.6) 144 (57.8) 205 (59.2)

Mean (SD) number of reported

impactsa
2.18 (1.46) 2.26 (1.48) 1.91 (1.35) 1.9 (1.23) 2.37 (1.59) 2.2 (1.40) 2.14 (1.34)

Social Activities (10)

N (%) of students who endorsed

�1 impact

885 (97.1) 620 (98.4) 265 (94.3) 121 (97.6) 125 (97.7) 239 (96.0) 338 (97.7)

Mean (SD) number of reported

impactsa
5.00 (2.11) 5.06 (2.08) 4.71 (2.18) 4.93 (1.96) 5.01 (2.13) 5.05 (2.19) 4.77 (2.04)

Economic (5)

N (%) of students who endorsed

�1 impact

527 (57.8) 362 (57.5) 165 (58.7) 65 (52.4) 69 (53.9) 154 (61.8) 208 (60.1)

Mean (SD) number of reported

impactsa
1.82 (0.97) 1.82 (0.95) 1.81 (1.00) 1.49 (0.82) 1.86 (0.97) 1.99 (1.05) 1.75 (0.89)

Emotional Health & Well-being (8)

N (%) of students who endorsed

�1 impact

853 (93.6) 602 (95.6) 251 (89.3) 115 (92.7) 121 (94.5) 228 (91.6) 331 (95.7)

Mean (SD) number of reported

impactsa
3.32 (1.58) 3.39 (1.57) 3.18 (1.59) 3.39 (1.52) 3.22 (1.64) 3.31 (1.65) 3.28 (1.50)

Physical Health Problems (8)

N (%) of students who endorsed

�1 impact

844 (92.6) 595 (94.4) 249 (88.6) 118 (95.2) 118 (92.2) 226 (90.8) 321 (92.8)

Mean (SD) number of reported

impactsa
3.18 (1.21) 3.14 (1.29) 3.20 (1.17) 2.89 (1.13) 3.26 (1.24) 3.37 (1.26) 3.13 (1.12)

Physical Distancing & Quarantine (8)

N (%) of students who endorsed

�1 impact

650 (71.4) 465 (73.8) 185 (65.8) 85 (68.5) 76 (59.4) 170 (68.3) 268 (77.5)

Mean (SD) number of reported

impactsa
2.58 (1.51) 2.59 (1.49) 2.56 (1.55) 2.64 (1.50) 2.28 (1.48) 2.76 (1.59) 2.46 (1.39)

Infection History (8)

N (%) of students who endorsed

�1 impact

304 (33.4) 220 (34.9) 84 (29.9) 40 (32.3) 35 (27.3) 61 (24.5) 141 (40.8)

Mean (SD) number of reported

impactsa
1.40 (0.79) 1.38 (0.81) 1.44 (0.75) 1.25 (0.54) 1.29 (0.62) 1.51 (0.74) 1.35 (0.72)

Positive Change (19)

N (%) of students who endorsed

�1 impact

876 (96.2) 615 (97.6) 261 (92.9) 119 (96.0) 126 (98.4) 233 (93.6) 338 (97.7)

Mean (SD) number of reported

impactsa
7.03 (3.60) 7.20 (3.59) 6.63 (3.59) 6.46 (3.32) 7.39 (4.08) 6.80 (3.71) 7.36 (3.33)

aAmong those who endorsed at least 1 impact in the respective domain;
bIn this analysis, all participants were assigned to one distinct category (i.e., students endorsing Hispanic/Latinx and another racial/ethnic category [White, Black, Asian,

Native American, Multiracial and Other] were categorized as Hispanic/Latinx; for this reason, percentages may differ from Table 1). Given the small percentages of

students who were categorized as Native American, Multiracial or Other, only the White, Black, Asian, and Hispanic/Latinx ethnic/racial groups were included in the

comparison.

https://doi.org/10.1371/journal.pone.0249768.t002
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p = .015, d = 0.247; however, there was no significant difference between racial/ethnic groups

in the number of experienced impacts, F(3,194.56) = 1.41, p = .241.

Social activities. Twenty-seven percent reported that they were unable to be with a close

family member in critical condition (27.5% of women, 26.3% of men); and 23.8% were unable

to attend a funeral or religious service for a family member or friend who died (24.9% of

women, 21.0% of men). Women had experienced significantly more impacts in this domain

than men, t(881) = -2.19, p = .029, d = 0.160; however, there was no significant difference

between racial/ethnic groups in the number of experienced impacts, F(3,817) = .852, p = .465.

Economic. There was no sex difference in the average number of experiences in this

domain, t(523) = -.062, p = .951; however, there was a significant difference between ethnic/

racial groups, F(3,484) = 4.238, p = .006, partial η2 = .026. Post-hoc tests revealed that Asian

students had experienced a significantly higher number of impacts on average compared with

White participants, p = .004.

Emotional health and well-being. More than 20% of students (n = 194) indicated that

they were unable to access mental health treatment or therapy (22.4% of women, 18.9% of

men); 15.7% reported increased sleep difficulties in their child (17.1% of women, 12.5% of

men); and 14.5% reported increased behavioral or emotional problems in their child (16.2% of

women, 10.7% of men). There was no sex difference in the average number of experiences in

Table 3. Most common COVID-19 impacts in each EPII domain by the surveyed student sample (N = 909) and by sex.

Most commonly endorsed COVID-19 impacts % of Sample % Women % Men

EPII

Domain

Infection History Having had symptoms of COVID-19 20.3 20.3 20.3

Death of a close friend or family member from COVID-19 17.0 18.1 14.6

Current symptoms of COVID-19 4.1 3.7 5.0

Work & Employment Difficulties in transitioning to working from home 39.5 43.4 31.0

Increase in workload or work responsibilities 33.5 36.7 26.3

Reduction in work hours or having been furloughed 31.5 32.1 30.2

Education & Training Adult unable to go to school or training for weeks or had to withdraw 30.0 29.5 31.0

Child in the home who could not go to school 25.5 26.0 24.2

Home Life Increases in verbal arguments or conflicts with adults (other than partner) in the

home

28.9 32.1 21.7

Spending a lot more time caring for a family member 23.4 25.6 18.5

Having to take over teaching or instructing a child 16.7 20.3 8.5

Social Activities Inability to do enjoyable activities or hobbies 83.3 85.2 79.0

Cancelled or restricted family celebrations 72.2 75.9 64.1

Separation from family or close friends 71.9 76.5 61.6

Economic Difficulty getting places due to less access to public transportation or concerns

about safety

39.8 39.7 40.2

Unable to pay important bills like rent or utilities 26.1 25.9 26.7

Unable to get enough food or healthy food 23.7 23.5 24.2

Emotional Health & Well-

Being

Increased amount of time spent on screens and devices 87.9 88.7 86.1

Increase in sleep problems or poor sleep quality 72.6 75.1 66.9

Increase in mental health problems or symptoms 67.7 72.5 56.9

Physical Distancing &

Quarantine

Increased amount of time sitting down or being sedentary 87.5 89.5 82.9

Less physical activity or exercise 79.3 79.2 79.4

Overeating or eating more unhealthy foods 63.0 67.6 52.7

Positive Change Increased appreciation of things usually taken for granted 76.6 81.4 65.8

More quality time with family or friends in person or from a distance 72.9 75.4 67.3

Increased attention paid to personal health 65.8 66.8 63.3

https://doi.org/10.1371/journal.pone.0249768.t003
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this domain, t(849) = -1.69, p = .091, and no significant difference between racial/ethnic

groups, F(3,789) = .233, p = .873.

Physical health problems. Only a small number of students reported that they were

unable to access medical care for a serious condition (2.9%; 2.1% of women, 4.6% of men).

There was no sex difference in the average number of experiences in this domain, t(840) =

-0.69, p = .489; however, there was a significant difference between ethnic/racial groups,

F(3,315.73) = 4.72, p = .003, partial η2 = .018. Post-hoc tests revealed that Asian students

had experienced a significantly higher number of impacts compared with White participants,

p = .002.

Physical distancing and quarantine. There was no sex difference in the average number

of experiences in this domain, t(646) = -0.15, p = .880, and no difference between ethnic/racial

groups, F(3,593) = 2.51, p = .058.

Positive change. Women reported a significantly higher number of positive impacts

when compared to men, t(872) = -2.18, p = .029, d = 0.162. In addition, there was a significant

difference between ethnic/racial groups, F(3,324.57) = 2.93, p = .034, partial η2 = .010. Post-

hoc tests revealed that Hispanic/Latinx students had a statistical trend towards having experi-

enced a higher number of positive impacts when compared to White participants, p = .078.

Students’ mental health functioning during the COVID-19 pandemic

Correlations between the mental health outcomes are presented in S1 Table. Table 4 summa-

rizes students’ mental health functioning in terms of mean stress (DASS stress subscale), anxi-

ety (DASS anxiety subscale; GAD-7), and depression (DASS depression subscale; PHQ-9)

scores in the past two weeks, lifetime PTSD (PC-PTSD 5), and PSS, together with the number

of students who exceeded the cut-offs on each scale (if applicable). Close to 90% of students

exceeded the cut-off score for the PHQ, indicating severe symptoms of depression in the past 2

weeks, and two-thirds reported severe symptoms of anxiety (GAD) in the same time period.

Roughly five percent of our sample had a PC-PTSD score indicative of a possible PTSD diag-

nosis (lifetime). At the same time, more than 60% of the sample perceived that their social sup-

port was high (Table 4).

Multiple regressions were conducted to predict each mental health outcome (DASS Stress,

DASS Anxiety, DASS Depression, PHQ-9, GAD-7, and PC-PTSD-5) from the different EPII

risk indices. The risk indices significantly predicted anxiety as measured by the DASS subscale,

F(9, 112) = 2.28, p = .022, R2 = .16, and the GAD, F(9, 112) = 3.37, p< .001, R2 = .21. However,

none of the risk indices added statistically significantly to the prediction of the DASS anxiety

score, all p> .05. As for the GAD score, only the Emotional Health & Well-being (p = .002)

and the Positive Change (p = .042) indices added significantly to the prediction. In addition,

the risk indices significantly predicted depression as measured by the DASS subscale, F(9, 112)

= 2.48, p = .013, R2 = .17, and the PHQ, F(9, 112) = 2.29, p = .021, R2 = .16. The Emotional

Health & Well-being index added significantly to the prediction of both the DASS depression

score, p = .006, and the PHQ score, p = .026. The Positive Change index added to the predic-

tion of the DASS depression score, p = .025, but not the PHQ outcome. Neither stress, mea-

sured with the DASS subscale, nor PTSD were statistically significantly predicted by the risk

Table 4. Mental health of the surveyed student sample (N = 909).

DASS Stress DASS Anxiety DASS Depression PHQ-9 GAD-7 PC-PTSD 5 PSS Total

Mean score (SD) 12.93 (4.80) 10.95 (4.11) 13.21 (5.37) 18.42 (6.56) 14.04 (5.95) 2.73 (1.42) 5.26 (1.32)

Exceeded cut-off, N (%) - - - 817 (89.9) 599 (65.9) 43 (4.7) 554 (60.9)

https://doi.org/10.1371/journal.pone.0249768.t004
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indices. Multicollinearity was not problematic as the tolerance was well above.2 and the vari-

ance inflation factor (VIF) was well below 10 for all variables included in the analyses [40].

A statistically significant difference was found among the three infection history groups

(Group 1: experience of COVID-19 related death of a person close to them; Group 2: positive

infection history but no experience of COVID-19 related death; Group 3: negative infection

history and no experience of COVID-19 related death) on the combined dependent variables

(DASS subscales, PHQ, GAD and PSS) after controlling for age, sex and racial/ethnic group,

F(12,1796) = 5.27, p< .001, Pillai’s Trace = .068, partial η2 = .034. Univariate analysis indicated

that there was no difference between the three groups in perceived social support. Pairwise

contrast revealed that Group 1 had the highest scores in all remaining scales (DASS subscales,

PHQ, GAD), and all comparisons with Group 3 reached statistical significance, p< .001.

Moreover, Group 2 had significantly higher scores compared to Group 3 in the DASS stress

subscale, p = .017, and anxiety subscale, p = .037, as well as the PHQ, p = .006.

Sex was the only statistically significant covariate in the model, F(6, 897) = 3.94, p< .001,

Pillai’s Trace = .026, partial η2 = .026. Univariate analysis indicated that women had signifi-

cantly higher scores compared with men in DASS stress, t(907) = -3.844, p< .001, d = 0.277,

anxiety, t(907) = -2.90, p = .004, d = 0.209, and depression subscale scores, t(907) = -2.17, p =

.030, d = 0.154. In addition, women had higher scores in the PHQ, t(907) = -2.60, p = .010,

d = 0.188, and the GAD, t(907) = -3.23, p = .001, d = 0.234, and had higher perceived social

support, t(907) = -2.32, p = .020, d = 0.163. There were no sex differences in PC-PTSD scores, t
(260) = -0.88, p = .378.

Discussion

Experiences and consequences related to COVID-19

In the immediate aftermath of NYC’s peak SARS-COV2 infection rate and six weeks into a

shelter-at-home order, the current study sought to chart COVID-19 experiences and their

impact upon psychosocial functioning in a racially and ethnically diverse sample of NYC col-

lege students. Our findings confirm the extent to which NYC represented the global epicen-

ter of COVID-19 in the spring of 2020 and the pandemic’s fundamental upheaval of daily

life. Specifically, they reveal that the COVID-19 pandemic affected all dimensions of the

CCNY students’ quality of life during the physical lockdown of NYC, many of which

extended beyond its effects on mental health functioning. Strikingly, students directly faced

the health consequences and mortality of COVID-19: 20.3% reported symptoms of the virus

and 17% reported the death of a family member or close friend from the virus. These results

align closely with those from a study of NYC residents (n = 286) conducted during the same

period of our survey (May 5–12, 2020): 42% of respondents reported knowing someone who

had tested positive for COVID-19, and 23.1% reported knowing someone who died from

COVID-19 [41]. Many of our respondents reported virus symptoms without testing, perhaps

due to ongoing difficulties in obtaining testing. During the week of May 5–12, the NYC

Department of Health reported that only 110,821 tests had been administered throughout

the metropolitan area [42].

Moreover, CCNY students confronted to an unparalleled degree the health and mortality

burden of the disease directly in their homes. In prior research on college-aged adults during

COVID-19, prevalence rates of knowing someone infected with COVID-19 or who had died

from COVID-19 hover below 1% [11,27]. In the hardest-hit province of Hubei in China, study

respondents with suspected or confirmed cases of COVID were reported to account for 1% of

the total sample [12]. Thus, to the best of our knowledge, the current findings document the

highest rate of COVID-19 infection and exposure to death in sampled populations to date.
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Our findings further indicate that women, irrespective of race or ethnicity, reported higher

disruptions related to COVID-19 than men. Our findings fall in line with recent evidence

from the U.S. and elsewhere highlighting a gender gap in negative impacts from the pandemic

[21–24]. In this vein, the findings highlight the utility of social programs seeking to mitigate

the added burden faced by women during the current pandemic and the need to restructure

social services for women in anticipation of future pandemics. At the same time, we found that

women were more likely than men to report positive changes since the pandemic began. We

also found that Hispanic/Latinx participants reported more positive experiences than White

participants. These findings are significant in suggesting that, despite added burden, both

women and Hispanic/Latinx students may be more resilient and adaptable about their circum-

stances than men or White students. Future research should investigate whether resilience dif-

fers across sex and race/ethnicity and what protective role, if any, said resilience plays against

mental health consequences during multiple stages of the pandemic. Findings in this direction

can inform the creation of intervention programs seeking to improve resilience in student

populations, potentially mitigating of high risk in as much as to mitigate the pandemic’s long-

term effects.

Differences were also observed between Asian students when compared to White students

in economic and physical health impacts of COVID-19. Given the connection between eating

healthy, exercising and long-term health [43,44], our findings highlight the value and need for

social and university-supported programs to reduce food insecurity and income inequality,

and improve access to healthy foods and promote physical activity, particularly among under-

resourced students.

Psychological functioning during lockdown

Our findings pertaining to the mental health during this prolonged confinement are concern-

ing. Reports of clinically significant levels of stress, anxiety, and depression were present at

exceedingly higher rates than prior published data on COVID-19-affected populations, which

have ranged from 15% to 48% for depression and 6 to 51% for anxiety [2]. One possible reason

for the divergence from prior COVID-19 work is that the pandemic-related exposures and

impacts reported by our sample appear to differ by an order of magnitude, most notably in

infection and mortality exposure. Relatedly, the current study sampled individuals who had

already experienced at least six weeks of prescribed physical confinement, per a New York

State “shelter-at-home” mandate. Pandemic-confined samples studied to date had significantly

briefer periods of home isolation, and to the best of our knowledge, none as long as the present

sample. Thus, it may be of limited value to attempt direct comparisons between the mental

health functioning of published COVID-19 and the current study. Future research on samples

with comparable rates of COVID-19 exposure and impacts will be necessary to contextualize

the significance and relationship of these mental health findings to the pandemic.

Of note, the rate of a potential PTSD diagnosis in our sample is in line with prevalence rates

in the US general population [45]. Thus, perhaps the severe levels of stress, anxiety and depres-

sion—which all far exceed population 12-month prevalence rates of the corresponding disor-

ders (e.g., major depressive disorder: 5.3%; anxiety disorders: 0.1% [agoraphobia] to 7.1%

[specific phobia] [46])–might be passing, reactive states rather than indicators of manifesting

disorders. In addition, perceived social support, which is an important protective factor against

the negative effects of adverse events on mental health [47], was robust in our sample, perhaps

because the vast majority of these students lived with their families during lockdown. Nonethe-

less, sources of social support may diminish during prolonged periods of disrupted everyday

life—particularly in locations where COVID-19 infection rates remain high and distancing
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and confinement measures continue or are re-introduced. Thus, the mental health and social

support of college-aged populations should continue to be monitored over the course of the

pandemic and additional supporting structures implemented if the need arises.

Our findings regarding women’s mental health burden align with other COVID-19 studies

that have found higher rates of anxiety, depression, and stress using similar well-validated,

self-report measures [4,10,12]. These sex differences in psychiatric symptomatology were

found in spite of women and men reporting similar cumulative risk index levels of COVID-19

emotional health and well-being experiences. This apparent discrepancy is likely due in part to

the difficulty of comparing an event-inventory scale such as the EPII to stand-alone discrete

assessments of psychological distress. Future research is tasked with examining the extent to

which women attribute mental health burdens to specific stressors such as COVID-19 and its

connection to psychological functioning.

Associations between COVID-19 impact and mental health functioning were found across

almost all pandemic experience and consequence domains. This aligns with prior research

identifying relationships between having a relative infected by COVID-19 [6,48], residing in a

severely affected area [27,48,49], perceiving more daily impacts [5,11], and worse psychological

functioning. Similarly, our finding that positive changes in response to COVID-19 were asso-

ciated with lower levels of anxiety and depression converges with COVID-19-specific research

on potential sources of resilience including good family functioning [10] and positive reap-

praisal [50].

Unsurprisingly, those exposed to the most likely traumatic aspect of the pandemic—the

death of a close or friend or relative—reported significantly higher rates of depression, stress,

and anxiety when compared to students with infection histories that did not involve a death.

This finding underscores the importance of developing and delivering resources to bereaved

and grieving populations. It is likely that COVID-19’s restriction on collective rituals of

mourning—e.g., saying goodbye, wakes, funerals, and memorials—has exacerbated the tragic

dimensions of losing a loved one to a pandemic. Indeed, studies have shown that the absence

of traditional mourning practices [51] and physical support [52] increase the severity of pro-

longed grief symptoms in bereaved populations. Unresolved loss, it appears, may be one of the

lasting psychological consequences of COVID-19, which may require clinicians to expand tra-

ditional bereavement support.

Limitations

This study has several limitations. First, the study was composed of a convenience sample and

is thus subject to the risk of sampling bias, where college students with the most distress may

have been the most likely to participate and complete the study. The possibility of this type of

sampling bias suggests that prevalence rates must be interpreted with caution. Notably, the

sample’s socio-demographic characteristics were diverse and map on well to the distribution

of students attending CCNY [25]. Although the sample may have overrepresented one portion

of the US student population, the significant relations found between participant experiences,

demographic characteristics, and mental health functioning remain valid. Second, the study’s

cross-sectional design prohibits any causal conclusions about the contribution of COVID-

19-related experiences and impacts on students’ mental health. Although our data validation

methods did not indicate that lack of data quality is of concern, the online self-report format

raises concerns regarding the potential for desirability bias influencing our findings. Lastly, we

note that, despite conforming to demographic standards of the National Institute of Health

(NIH), racial/ethnic classifications in the current study were somewhat arbitrary [53] and find-

ings on racial/ethnic group differences should be interpreted cautiously. Further exploration
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of contextual factors, such as socioeconomic variables, are critical for understanding the differ-

ential associations between the racial/ethnic groups examined and COVID-19.

In spite of these limitations, this study uniquely adds to the literature by comprehensively

exploring mental health correlates of COVID-19 impacts on the daily life of a diverse student

sample during the early stages of the pandemic in its U.S. epicenter during the time frame of

this investigation. In so doing, it establishes a roadmap for future research exploring the men-

tal health implications of this and other pandemics among diverse populations. Given the rap-

idly-changing and stressful environment that the COVID-19 has generated, coupled with

widening health, social and economic inequalities, the current study underscores the impor-

tance of exploring the long-term consequences of the pandemic and identifying factors that

enhance resilience in diverse populations [54].

Conclusion

The current study explored the experience and impact of the unprecedented stressors of a

COVID-19 outbreak—exposure to possible contagion of a life-threatening pathogen and a

78-day government-mandated home confinement—on a diverse NYC college sample. We

found significant disruptions in the daily lives of the sampled students, in line with the city’s

status as one of COVID-19’s highest-impact zones, coupled with high psychological distress.

Our findings provide a benchmark for future studies of student populations facing COVID-19

and its aftermath and may provide preliminary guidance on how best to protect students’ well-

being during these unprecedented times.
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Conceptualization: Teresa López-Castro, Laura Brandt, Nishanthi J. Anthonipillai, Adriana

Espinosa, Robert Melara.
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Methodology: Teresa López-Castro, Laura Brandt, Adriana Espinosa, Robert Melara.

Project administration: Teresa López-Castro.
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