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Abstract

Given the global impact of coronavirus dis-
ease 2019 (COVID-19) on mental and physi-
cal health, we examined young adults’ changes
in mental health, intimate relationship qual-
ity, alcohol use and weight-related behav-
iors during COVID-19 and their correlates
(depressive symptoms, resilience, social con-
text and COVID-19-related factors). We ana-
lyzed data from a longitudinal study of 1082
young adults across six metropolitan areas
(Mage = 24.76± 4.70; 51.8% female; 73.6%
White and 12.5% Hispanic), using multivari-
ate linear regressions for continuous outcomes
(magnitude ofmental health impact) and logistic
regressions for categorical outcomes (decreased
relationship quality, physical activity and nutri-
tion and increased alcohol use and seden-
tary behavior). Of five negative mental health
impacts assessed, participants reported experi-
encing an average of 3.54 (SD= 5.46), experi-
encing more correlated with increased childcare
responsibilities and lower resilience. Addition-
ally, 23.6% of those in relationships experienced
negative relationship impact, 41.3% increased
alcohol use, 47.2% decreased physical activ-
ity, 74.0% were more sedentary and 34.7%
experienced poorer nutrition, all of which
was predicted by greater depressive symptoms.

Additionally, lower resilience predicted nega-
tive relationship impact and poorer nutrition
and social context/roles correlated with various
outcomes (e.g. relationships and alcohol use).
Interventions to reduce negative health behav-
iors given societal stressors should address key
psychosocial and situational factors, including
depressive symptoms and resilience.

Introduction

In early 2020, coronavirus disease 2019 (COVID-
19) spread rapidly across the United States and by
the end of March 2020, more than half of US states
mandated stay-at-home orders to stop the spread of
the virus [1]. Public health efforts to mitigate the
spread of the disease (e.g. social distancing) led
to societal stressors (e.g. social isolation, job loss
and economic devastation), potentially related to
poorermental health outcomes, strained social rela-
tionships and decreases in healthy behaviors (e.g.
physical activity and healthy eating) [2–4].

The uncertainty of the pandemic along with
exposure to increased pandemic-related informa-
tion and greater social isolation can adversely
affect individuals’ mental health [4]. Indeed,
individuals have reported increases in symptoms
of anxiety, depression, fear and stress during
COVID-19 [4, 5]. Despite the lower rates of
mortality and illness severity among young people

© The Author(s) 2021. Published by Oxford University Press. All rights reserved.
For permissions, please e-mail: journals.permissions@oup.com

doi:https://doi.org/10.1093/her/cyab026

mailto:kromm@gwu.edu


K. F. Romm et al.

infected with COVID-19, younger individuals have
reported more adverse psychological consequences
(e.g. psychological distress, anxiety and depres-
sion) as a result of COVID-19 [6, 7].

Unfortunately, this psychological distress has
been associated with a range of negative outcomes,
including decreased intimate partner relationship
quality [8, 9]. A high-quality romantic relation-
ship may be a resource when coping with COVID-
19-related stress [10]; however, maintaining a
high-quality relationship during COVID-19may be
challenging, as individuals report greater negative
evaluations of their relationship and more negative
communication patterns with their partner during
times of high-level stress [11, 12]. Compared to
older adults, young adults are at particular risk for
experiencing poorer romantic relationship quality
during times of stress [13].

In addition, psychological distress is related to
greater engagement in negative health behaviors.
Stress—and poor mental health more globally—is
a well-documented predictor of alcohol consump-
tion [14], potentially to self-medicate [15]. In addi-
tion, individuals with greater psychological distress
typically report lower levels of physical activities
[16], as stress impairs efforts to be physically active
[16, 17]. Experiencing stress has also been linked to
poorer nutrition via various mechanisms [18, 19],
for example, overeating foods rich in sugar may
result in short-term increases in positive mood
[20]. Engaging in negative health behaviors is par-
ticularly concerning given their potential impact
on COVID-19-related risks and outcomes. Alco-
hol use, low physical activity and poorer nutrition
weaken the immune system, increase inflammation
and place individuals at greater risk of heart dis-
ease, diabetes and lung disease, which are risk fac-
tors for contracting COVID-19 and experiencing
worsened outcomes [21–24].

Research is needed to document who is at great-
est risk for increases in negative health behaviors
during COVID-19. Prior research suggests that
increases in anxiety and depression are associated
with being female [4, 25, 26], younger in age
[25], having a friend or relative diagnosed with

COVID-19 [4], lower family income [27], less
social support [27] and being unemployed [26].
Additionally, poorer romantic relationship qual-
ity has been associated with greater social iso-
lation, financial strain and stress brought on by
COVID-19 [28]. Additionally, increased alcohol
use has been associated with greater COVID-
related stress [29], greater decreases in physical
activity and increases in sedentary behavior have
been associated with being male and younger
in age [30], and increased unhealthy eating has
been associated with greater fear of COVID-
19-related disease and death [31]. Given the
recency of these circumstances, the research is cur-
rently limited, particularly regarding the broader
range of risk and protective factors related to a
range of negative health behaviors assessed in a
single study.

Given the aforementioned literature and the need
to expand our understanding of the impact of
COVID-19 on individual risk for negative health
behaviors, the current study draws from social cog-
nitive theory (SCT) [32] to examine the risk and
protective factors for changes in health behaviors
during COVID-19. The SCT suggests that indi-
viduals vary in their risk for engaging in negative
health behaviors as a result of dynamic intraper-
sonal (e.g. mental health) and interpersonal fac-
tors (e.g. social assets) [32]. In this study, we
draw upon the literature that indicates that negative
health behaviors are associated with sociodemo-
graphic characteristics [4, 25, 26, 30], one’s imme-
diate social context (i.e. household composition
and social roles [27], employment/financial factors
[26–28]) and psychological factors (e.g. depres-
sion) [14, 16, 18, 19]. Thus, we examined (i)
self-reported change in health behaviors (i.e. men-
tal health impact, decreased relationship quality,
increased alcohol use, decreased physical activ-
ity, increased sedentary behavior and decreased
nutritional quality) during COVID-19 and (ii)
sociodemographics, social context (i.e. house-
hold composition), employment/financial factors,
resilience and depressive symptoms as risk factors
for changes in health behaviors during COVID-19.
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Methods

Study design
This study analyzed survey data among young
adults (aged 18–34 years) participating in a 2-year,
five-wave longitudinal cohort study, the Vape
shop Advertising, Place characteristics and Effects
Surveillance (VAPES) study. VAPES examines
the vape retail environment and its impact on
e-cigarette use, drawing participants from six
metropolitan statistical areas (MSAs: Atlanta,
Boston, Minneapolis, Oklahoma City, San Diego
and Seattle) with varied tobacco and marijuana
legislative contexts [33]. Bi-annual survey assess-
ments began in Fall 2018. This study was approved
by the Emory University Institutional Review
Board.

Participants and recruitment
Potential participants were recruited via social
media in Fall 2018 and were assessed biannually.
Participant eligibility criteria were (i) 18–34 years
old; (ii) residing in zip codes of the six afore-
mentioned MSAs and (iii) English speaking. Pur-
posive, quota-based sampling was also used to
ensure sufficient proportions of the sample repre-
senting e-cigarette and cigarette users and to obtain
roughly equal numbers of men and women and
40% racial/ethnic minority to explore use within
subgroups. To obtain this sample, ads posted
on Facebook and Reddit targeted individuals
(i) using indicators reflecting those within the eli-
gible age range and geographical locations (within
15miles of their respective MSAs); (ii) by iden-
tifying work groups or activities of interest that
appeal to young adults (e.g. sports/athletics, enter-
tainment, arts, lifestyle and technology), as well
as tobacco-related interests (e.g. Marlboro, Juul,
Swisher Sweets) and (iii) by posting advertise-
ments including images of young adults of diverse
racial/ethnic backgrounds socializing in bars and/or
outdoor spaces, young adult professionals in pro-
fessional work settings, etc.

Once a potential participant clicked on an ad (e.g.
‘Help researchers learn more about what young

adults in your city think about tobacco products!’),
they were directed to a webpage with a study
description and consent form. Once individuals
consented, they were screened for eligibility. This
screener also included questions regarding sex,
race, ethnicity and past 30-day use of e-cigarettes
and cigarettes, which were used to facilitate reach-
ing recruitment targets of subgroups in each MSA
(i.e. limiting participation among specific sub-
groups once their target enrollment was reached).
Enrollment varied for each MSA, and thus sub-
group enrollment was capped by MSA. Eligible
individuals allowed to advance were then routed
to complete the online baseline (Wave 1) survey
(administered via SurveyGizmo). Upon the com-
pletion of the survey, participants were notified
that, 7 days after completing the baseline survey,
they would be asked to confirm their participation
by clicking a ‘confirm’ button included in an email
sent to them. The email reiterated study procedures
and timeline. Once participants clicked ‘confirm,’
they were officially enrolled into the study and
emailed their first incentive in the form of a $10
Amazon electronic gift card.

The participant flowchart is included in Fig. 1
and briefly described here. The duration of the
recruitment period ranged from 87 to 104 days
across the six MSAs. Of the 10 433 Facebook
and Reddit users who clicked on ads, 9847 con-
sented, of which 2751 (27.9%) were not allowed
to advance because they were either (i) ineligi-
ble (n= 1427) and/or (ii) excluded in order to
reach subgroup target enrollment (n= 1279). Of
those allowed to advance to the survey, the pro-
portion of completers versus partial completers
was 48.8% (3460/7096) versus 51.2% (3635/7096).
Partial completes were deemed ineligible for the
remainder of the study; the majority of partial
completers (n= 2469, 67.9%) completed only the
initial sociodemographic section of the survey.
Of the 3460 who completed the baseline survey,
3006 (86.9%) confirmed participation at the 7-day
follow-up.

This study uses data from Wave 3 (W3; Fall
2019) and Wave 4 (W4; Spring 2020). W4 data
collection was launched in late January 2020; we
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Fig. 1. Participant recruitment flowchart.

interrupted data collection in mid-March to add
questions specific to COVID-19. Thus, roughly
half of participants (n= 1,559) were invited to
complete the W4 assessment after these questions
were added. The analytic sample was restricted to
the 1082 participants (69.4% of the 1,559) with
complete data related to COVID-19 at W4 and
factors from W3. Of the 1082 participants in the
analytic sample, 21.5%were current cigarette users
and 26.6% were current e-cigarette users.

Measures
Outcomes
Outcomes in this study included mental health
impact and relationship, alcohol use and weight-
related behavior impacts. To assess ‘mental
health impact’, participants completed five items

assessing mental health, including ‘Compared to
before COVID-19, are you doing more or less of
the following: feeling down or depressed? (mental
health impact item 1) feeling anxious or stressed
out?’ (mental health impact item 2). Response
options included: much more, somewhat more, no
different, somewhat less, much less, not applicable
(which was recoded as ‘no different’) and prefer
not to answer. Participants were also asked, ‘To
what extent do you agree or disagree with the fol-
lowing statements: The COVID-19 pandemic: (i)
has been (or was) extremely stressful for me (men-
tal health impact item 3); (ii) distracted me from
doing other important things in my life (mental
health impact item 4); and (iii) made me feel
very lonely and distant from people’ (mental health
impact item 5). Response options included strongly
disagree, somewhat disagree, neutral/no opinion,
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somewhat agree and strongly agree. We created
an overall number of mental health impact score
by adding the total number of ‘more’ (much or
somewhat) and ‘agree’ (strongly or somewhat);
thus, individuals had scores ranging from 0 to 5
(Cronbach’s α= 0.72). (We examined this as an
overall score of 0=much less/strongly disagree to
4=much more/strongly agree for each item and
then totaled for a possible range of 0 to 20; how-
ever, associations were largely similar, and Cron-
bach’s α= 0.79 and correlation with number of
mental health impacts was 0.90. Thus, for inter-
pretability, we chose to use the number of mental
health impacts.)

To assess ‘impact on quality of intimate relation-
ship’, atW4, participants were asked, ‘How did/has
COVID-19 impact[ed] your relationship with your
partner (intimate relationship)?’ Response options
included much worse, somewhat worse, no dif-
ferent, somewhat better, much better, not appli-
cable or prefer not to answer. Responses were
then recoded as 1= negative outcome (i.e. some-
what/much worse) versus 0 (other responses). To
assess ‘alcohol use and weight-related behavior
impact’, participants were also asked, ‘Compared
to before COVID-19, are you doing more or less
of the following: drinking alcohol (including beer,
wine, spirits)? engaging in physical activity (e.g.
brisk walking, jogging, biking)? being sedentary
(sitting/lying down when you are not sleeping)?
eating a healthy, well-balanced diet?’ Response
options included much more, somewhat more, no
different, somewhat less, much less, not applicable
(which was recoded as ‘no different’) and prefer
not to answer. Responses were then recoded as
1= negative outcomes (i.e. somewhat/much more
for alcohol use and sedentary behavior; some-
what/much less for physical activity and healthy
eating) versus 0 (other responses).

Independent variables
At W4, we assessed various ‘situational factors’.
Participants were asked to report their current
level of restrictions (no restrictions, shelter-in-
place, quarantine/self-isolation and any positive

COVID-19 tests in household). We also asked
who else currently lived in the household (no
one, roommates/friends, parents/guardians, sib-
lings, spouse/romantic partner, children, extended
family and other). To assess employment/financial
factors/stressors, participants were asked to report
whether they were currently a college student and
their current work situation (enrolled as a col-
lege student; continued to work outside of the
home; was working outside of the home/now
working from home; laid off; was working
at home/continues to and not working before
COVID-19). We also assessed financial stressors
since COVID-19 (i.e. personal loss of employment
or income; loss of employment or income of a
household member [or of a parent if still receiving
support from parents]; more household financial
problems). Participants were also asked if they took
on more responsibility for caring for children since
COVID-19.

Regarding ‘psychosocial factors’, ‘resilience’
was assessed at W3 using the 6-item Brief
Resilience Scale, assessing individuals’ ability to
cope with difficulties (1=Strongly disagree to
5=Strongly agree; score range 1–5; Cronbach’s
alpha= 0.87) [34]. ‘Depressive symptoms’ were
assessed at W3 and W4 with the Patient Health
Questionnaire—2 item (PHQ-2), which assesses
symptoms in the past 2weeks (0= not at all to
3= nearly every day; score range 0–6; Cronbach’s
alpha= 0.87) [35]. The PHQ-2 change scores were
created by subtracting W3 scores from W4 scores.

Covariates
At baseline (W1), we assessed ‘sociodemograph-
ics’. Specifically, participants were asked to report
their age, sex, sexual orientation, race and ethnicity.

Data analysis
Descriptive statistics were used to characterize the
sample in terms of sociodemographics, situational
factors, mental health impact, changes in relation-
ship quality, alcohol use and weight-related behav-
iors. Then, multivariable regression models were
examined for each outcome. We first examined
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models predicting mental health impact and PHQ-2
change, including the sociodemographic and sit-
uational factors, as well as resilience as the sin-
gle psychosocial factor. Binary logistic regression
was then conducted for each categorical variable
including decreased relationship quality, increased
alcohol use, decreased physical activity, increased
sedentary behavior and decreased nutritional qual-
ity, to assess their correlates (i.e. sociodemographic
and situational factors, as well as resilience and
PHQ-2 change as psychosocial factors). We also
conducted these models using multilevel model-
ing to account for the hierarchical structure of the
data (i.e. clustering of young adults within each
MSA); all intra-class correlations ranged from 0
to 0.01 for each outcome within MSA, and find-
ings were not significantly different. Therefore,
we reported the results based on the multivariate
regression models. All analyses were conducted
using SPSS version 26, with a significance level of
P< 0.05.

Results

Participant characteristics
Among all participants included in these analyses
(n= 1,082), participants were 24.77 years old on
average (SD= 4.68), 45.7% male, 32.1% sexual
minority, 4.0% Black, 12.4% Asian and 12.6%
Hispanic (Table I). Additionally, 17.1% of partici-
pants reported being laid off from their job due to
COVID-19.

All participants except 1.3% (n= 14) reported
living restrictions (e.g. shelter-in-place, quaran-
tine), among six who reported that they were
living with someone who tested positive; one
had tested positive. Overall, 57.0% (n= 617)
reported household financial strain (i.e. loss
of employment and income), 10.1% (n= 109)
reported taking on more responsibility for child-
care and 41.8% (n= 452) reported increased
food insecurity. The largest proportion of the
sample reported living with a romantic partner
(n= 457) that largely accounted for homes with

Table I. Participant characteristics and COVID-19 related
factors

Sociodemographics n (%) or M (SD)

MSA, n (%)
Atlanta 72 (6.7)
Boston 198 (18.3)
Minneapolis 250 (23.1)
Oklahoma City 128 (11.8)
San Diego 208 (19.2)
Seattle 226 (20.9)

Age, M (SD) 24.77 (4.68)
Sex, n (%)
Male 494 (45.7)
Female 556 (51.4)
Other 32 (3.0)

Sexual minority, n (%) 347 (32.1)
Race, n (%)
White 793 (73.3)
Black 43 (4.0)
Asian 134 (12.4)
Other 112 (10.4)

Hispanic, n (%) 136 (12.6)

Situational factors
Household composition, n (%)
Live alone 161 (14.9)
Roommates/friends 230 (21.2)
Parents/guardians 294 (27.1)
Romantic partner 457 (42.2)
Children 150 (13.8)

Employment/financial factors, n (%)
College student 398 (36.8)
Continue work outside home 202 (18.6)
Switched to work from home 424 (39.1)
Laid off 185 (17.1)
Continue work from home 68 (6.3)
Not working before COVID-19 194 (17.9)
Any household financial strain 617 (57.0)
Increased childcare responsibility 109 (10.1)

Psychosocial factors, M (SD)
Resilience 3.36 (0.91)
W3 Patient Health Questionnaire

−2 score
1.71 (1.72)

W4 Patient Health Questionnaire
−2 score

2.10 (1.74)

Patient Health Questionnaire
−2 change

0.38 (1.80)

Mental health impact, n (%)
Increased feeling down or
depressed

688 (63.9)

Increased feeling anxious or
stressed out

786 (73.0)

(continued)

6



COVID-19 impact on young adults

Table I. (Continued)

Sociodemographics n (%) or M (SD)

Increased COVID-related stress 802 (74.1)
Increased distraction 800 (73.9)
Increased feeling lonely/distant 741 (68.4)

Overall sum of mental health
impacts, M (SD)

3.54 (5.46)

Negative impact on intimate partner
relationship (N/A= 319), n (%)

233 (23.6)

Increased alcohol use, n (%) 446 (41.3)
Weight-related behavior impact, n (%)
Decreased physical activity 508 (47.2)
Increased sedentary behavior 796 (74.0)
Decreased nutritional quality 373 (34.7)

Race categories represent individuals identifying as both
Hispanic and non-Hispanic.

children (n= 150), followed by living with par-
ents (n= 294), which largely accounted for homes
with siblings (n= 171) and/or extended family
(n= 31), roommates/friends (n= 230) and alone
(n= 161). At W3, average scores for resilience
and PHQ-2 were 3.36 (SD= 0.91) and 1.71 (1.72),
respectively. Average change in PHQ-2 was an
increase of 0.38 (SD= 1.80). Exploratory anal-
yses indicated that greater increases in PHQ-
2 scores from W3 to W4 were predicted by
being Asian (B= 0.38, P= 0.039), not living with
parents/guardians (B=−0.045, P= 0.030), expe-
riencing financial strain (B= 0.35, P= 0.007),
and increased childcare responsibility (B= 0.23,
P< 0.001; Adjusted R-square= 0.024).

Regarding outcome variables, 5.9% of partic-
ipants reported 0 mental health impacts, 7.3%
reported 1, 12.4% reported 2, 15.1% reported
3, 20.4% reported 4 and 38.9% reported 5.
Participants reported between 3 and 4 adverse
mental health impacts on average. Additionally,
23.6% reported experiencing decreases in inti-
mate partner relationship quality, 41.3% of par-
ticipants reported increasing their alcohol use,
47.2% reported decreased physical activity, 74.0%
reported increased sedentary behavior and 34.7%
reported decreased nutritional quality.

Multivariable regression results
With regard to changes in mental health, rela-
tionship quality and alcohol use (Table II), multi-
variable regression indicated that women, sexual
minorities and Blacks (relative toWhites) and indi-
viduals with increased childcare responsibilities
reported greater mental health impacts, whereas
individuals with greater resilience reported fewer
mental health impacts due to COVID-19. Non-
Hispanics, individuals who do not live with their
romantic partner, individuals with lower levels
of resilience and those with greater increases in
depressive symptoms were more likely to report
decreased relationship quality since COVID-19.
Whites (relative to Asians), individuals living with
a romantic partner and without children, individ-
uals with increases in childcare responsibility and
those with greater increases in depressive symp-
toms were more likely to increase their alcohol use
due to COVID-19.

Regarding physical activity, sedentary behav-
ior and nutritional quality (Table III), findings
indicated that males, non-Hispanics and individu-
als with greater increases in depressive symptoms
were more likely to decrease their physical activ-
ity, whereas younger adults, non-Hispanics, col-
lege students, individuals who switched to working
from home and individuals with greater increases in
depressive symptoms were more likely to increase
their sedentary behavior. Finally, sexual minori-
ties, individuals with lower levels of resilience
and individuals with greater increases in depres-
sive symptomsweremore likely to report decreased
nutritional quality since COVID-19.

Discussion

The current study leveraged the SCT to examine
individual and interpersonal predictors of mental
and physical health impact during COVID-19. On
average, participants reported experiencing at least
three of five negative mental health impacts, with
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more than half of participants reporting increases
in each of the five mental health impacts (i.e.
feeling down/depressed, feeling anxious/stressed
out, experiencing COVID-related stress, feeling
distracted and feeling lonely/distant). Findings sug-
gest that on average, participants’ depressive symp-
toms increased from pre- to during COVID-19.
However, only a quarter of those in relationships
reported decreased intimate partner relationship
quality. The most pervasive negative impacts docu-
mented were on physical activity (nearly half) and
sedentary behavior (nearly 75%). Moreover, during
COVID-19, about 4 out of 10 participants reported
increased alcohol use, and one-third reported
decreased nutritional quality. Greater increases in
depressive symptoms and lower resilience were
among the most prominent predictors of negative
impacts.

Consistent with the SCT [32], findings regard-
ing predictors of negative impacts of COVID-19
coincide with prior research that such predictors
of negative reactions to stress include sociodemo-
graphic characteristics [4, 25, 26, 30], one’s imme-
diate social context (i.e. household composition
and social roles [27], employment/financial factors
[26–28]) and psychological factors (e.g. depres-
sion) [14, 16, 18, 19]. Particularly salient pre-
dictors of negative impacts were greater increases
in depressive symptoms, which were associated
with all negative health behaviors, and resilience,
which was associated with more mental health
impacts and increased likelihood for experienc-
ing decreases in romantic relationship quality and
nutritional quality. These findings are consistent
with research suggesting that individuals with
greater depressive symptoms are more likely to
engage in negative communication patterns lead-
ing to decreased relationship quality, use alcohol
to self-medicate or cope with their internalizing
symptoms, experience decreased motivation and
energy to engage in physical activity and overeat
comfort foods rich in sugar that have a temporary
positive influence on mood [31, 36, 37]. Addi-
tionally, individuals with greater resilience are less
impacted by the influence of stress and are more

likely to engage in healthy coping-related behav-
iors during times of stress [38–41].

Associations among situational factors and
changes in health behaviors during COVID-19
were more nuanced. With regard to mental health
outcomes, individuals with increased childcare
responsibilities reported more negative mental
health impacts during COVID-19. Individuals with
increased childcare responsibilities may be expe-
riencing sudden changes to their daily schedules
with less time to spend on their normal daily
tasks (e.g. work), leading to more mental health
impacts [42]. Increased childcare responsibilities
were also associated with likelihood of increasing
alcohol use, perhaps related to the possibility that
childcare responsibilities may be associated with
greater stress and depression, contributing to com-
pensatory alcohol use [37]. Interestingly, not living
with children was also associated with increases
in alcohol use, suggesting that having increased
childcare responsibilities, rather than having a
child in the household alone, is associated with
increased stress during the pandemic, contributing
to increases in alcohol use. Additionally, living
with a romantic partner predicted greater likeli-
hood of increasing alcohol use. While overall alco-
hol rates are increasing during COVID-19 among
young adults, individuals are less likely to engage
in social drinking due to self-isolation policies [43].
However, young adults who live with their roman-
tic partner may experience less social isolation and,
thus, be more likely to increase their alcohol use.

Individuals who reported not living with their
partner were at greater risk for experiencing
decreased intimate partner relationship quality,
which is consistent with research suggesting social
isolation predicted lower relationship quality dur-
ing COVID-19 [28]. Finally, being a college stu-
dent and working from home were associated
with greater risk of increasing sedentary behav-
ior. College students and those who switched to
working from home have experienced disruptions
to their day-to-day lives due to COVID-19 and
are less likely to leave home to travel to classes
or work.
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With regard to sociodemographics, our findings
are consistent with previous research, indicating
that females and sexual minorities were at risk
for increased depression [44–46], Whites (rela-
tive to Asians) were at greater risk for increased
alcohol use [47], males were at greater risk for
decreased physical activity [48], younger individ-
uals were at greater risk for sedentary activity
[49] and sexual minorities were at greater risk for
decreased nutritional quality [50]. Interestingly,
Whites relative to Blacks were at greater risk for
increases in mental health impacts, whereas non-
Hispanics were at greater risk for decreased rela-
tionship quality, physical activity and increased
sedentary activity, which is inconsistent with the
literature suggesting that Blacks and Hispanics
are at greater risk for COVID-related difficul-
ties [51]. Future research should continue to
investigate these associations and explore whether
these differences may be due to other factors,
such as socioeconomic status or COVID-related
stress.

Current findings suggest that intervention efforts
should be informed by characteristics of those at
highest risk for experiencing more problematic
health behaviors. While greater increases in depres-
sive symptoms placed individuals at risk for all of
the problematic health behaviors assessed, some
risk factors were unique to the specific outcome
(e.g. increased childcare responsibilities predict-
ing increased mental health impacts and alcohol
use and working from home predicting decreased
sedentary behavior). Findings suggest that depres-
sive symptoms and resilience may be an impor-
tant target in intervention for a range of negative
health behaviors. However, it is also important
to intervene among the unique predictors of spe-
cific outcomes. Findings stress the importance
for future researchers to continue to examine the
differential associations among risk factors and
a broad range of negative health behaviors, as
current findings demonstrate unique associations
among risk factors and changes in specific health
behaviors.

Limitations
The study has some limitations, including lim-
ited generalizability to other young adults in the
included MSAs or across the United States. Rates
of negative health behaviors should not be inter-
preted as prevalence rates, as our sampling design
aimed to achieve a sample with higher levels of
substance use, including roughly a third being
past 30-day e-cigarette and cigarette users, respec-
tively. In this analytic sample, current cigarette and
e-cigarette use prevalence was 21.5% and 26.6%,
respectively. Tobacco users may be at increased
risk for experiencing increases in negative health
outcomes during COVID-19 and tobacco use may
be associated with the psychosocial factors (e.g.
resilience and depressive symptoms) examined in
the current study, further reducing the generaliz-
ability of the findings. Over 30% of the current
sample identified as a sexual minority, which is
significantly larger than estimates of sexual minor-
ity individuals from national datasets in the United
States (e.g. 4.5%) [52]. This may be due to the
younger age range in the current sample, as 56%
of sexual minority individuals are under the age of
35 years and to the higher prevalence of tobacco use
among sexual minority adults relative to heterosex-
ual adults (20.5% versus 15.3%, respectively) [53].
The current study also relied on participants’ self-
reports of their changes in health behaviors during
COVID-19 and does not account for participants’
level of negative health behaviors at W3. How-
ever, we examined a model predicting change in
alcohol use that included W3 alcohol use, which
did not influence our findings. Moreover, in our
prior analyses related to tobacco andmarijuana use,
accounting for W3 levels did not significantly alter
correlates of self-reported change.

Conclusion

As public health authorities strive to reduce nega-
tive health behaviors duringCOVID-19, it is crucial
to understand the factors that influence individuals’
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likelihood for increasing their engagement in neg-
ative health behaviors. Current findings indicate
that a large portion of individuals reported increas-
ing their engagement in a range of negative health
behaviors, especially with regard to negative men-
tal health impacts and sedentary behavior, and that
changes in young adults’ negative health behaviors
were uniquely predicted by a range of individual
and interpersonal factors. Potentially important tar-
gets to identify individuals for intervention efforts
include situational factors (i.e. household composi-
tion and employment factors), whereas depressive
symptoms and resilience may be important targets
of change to prevent increases in negative health
behaviors during periods of societal stress.
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