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ABSTRACT

As COVID-19 converges with loneliness and addiction epidemics in the US, both public health and
mental health experts forecast dramatic increases in substance use and mental health conditions.
This cross-sectional study evaluated relationships of loneliness with depression, anxiety, alcohol
use, and drug use during COVID-19, and assessed perceived increases in these symptoms in young
adults. Between April 22 and May 11, 2020, 1,008 participants ages 18-35 were recruited through
social media to a one-time, online anonymous survey. Symptomatology was assessed using six
scales. Perceived changes since COVID-19 were evaluated using 5-point Likert scales. Forty-nine
percent of respondents reported loneliness scores above 50; 80% reported significant depressive
symptoms; 61% reported moderate to severe anxiety; 30% disclosed harmful levels of drinking.
While only 22% of the population reported using drugs, 38% reported severe drug use. Loneliness
was associated with higher levels of mental health symptomatology. Participants reported signifi-
cant increases across mental health and substance use symptoms since COVID-19. While direct
impacts of COVID-19 could only be calculated with pre-pandemic assessments of these symptoms,
estimates indicate elevated psychosocial symptomatology and suggest that symptoms could have
worsened since the pandemic. Findings underscore the importance of prevention and intervention
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to address these public health problems.

Introduction

On March 11, 2020 the World Health Organization
declared the novel SARS COV2 (COVID-19) a global pan-
demic, and by April 11, 2020 the US had the most con-
firmed cases and deaths in the world. This domestic public
health crisis is heightened by the collision of the COVID-19
pandemic with the addiction (Volkow 2020) and loneliness
(Cacioppo and Cacioppo 2018; Murthy 2017) epidemics
that have affected the US for the past years. Public health
practitioners and mental health experts (Galea, Merchant,
and Lurie 2020; Holmes et al. 2020; Ornell et al. 2020;
Panchal et al. 2020; Rehm et al. 2020) have raised concerns
about the potential effects of COVID-19 and anticipated
repercussions of social restrictions on wellbeing and mental
health disorders, predicting increases in loneliness, anxiety,
depression, and substance use.

Even before imposed COVID-19 social restrictions,
loneliness had been gaining attention as a public health
crisis. Distinct from objective social isolation and solitude,
loneliness is the feeling of lacking needed social connections
(Hawkley and Cacioppo 2010), and has been associated
with depression, suicidality, substance abuse (Lamis,
Ballard, and Patel 2014), and cognitive decline, as well as

overall health and mortality (Hawkley and Cacioppo 2010).
Despite their widespread use of social platforms, young
adults comprise the group with highest prevalence of lone-
liness (Cigna International 2018; Hawkley and Cacioppo
2010; Murthy 2017), drawing attention to the need for
preventive interventions and an active repositioning of the
nation’s social trajectory in order to mitigate increasing
social disconnection.

In the face of global concern about the mental health
effects of COVID-109, specifically in adolescents and young
adults (Fegert et al. 2020), few studies have sought to
document and characterize loneliness and mental health
wellbeing and problems in the young adult population. To
date, only anxiety, post-traumatic stress disorder, and
depression have been documented among college stu-
dents in China and the US (Cao et al. 2020; Chang,
Yuan, and Wang 2020; Huckins et al. 2020). Recent
reports on loneliness during COVID-19 have yielded con-
troversial results, and differences between subpopulations
evaluated (Killgore et al. 2020; Luchetti et al. 2020; Sutin,
Luchetti, and Terracciano 2020). Consequently, the pre-
valence and potential worsening of loneliness, substance
abuse, and other mental health symptoms in young adults
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remain important to assess, especially while bracing for an
anticipated post-COVID “social recession” (Gabbatt
2020). This study assessed levels of loneliness, anxiety,
depression, and alcohol and drug use during the
COVID-19 pandemic in a sample of young adults across
the United States (US), and examined associations
between loneliness and these mental health conditions.

Methods
Study sample

This cross-sectional study used a web-based survey to
capture loneliness and psychosocial symptomatology in
young adults during COVID-19. Between April 22 and
May 11, 2020, 1,008 participants were recruited through
postings on social media and networking sites
(Instagram, Facebook, LinkedIn, and Twitter) via an
anonymous link to the Qualtrics (Qualtrics 2020) sur-
vey. The link was also distributed to US colleges and
universities through standard newsletters or student
association Facebook pages. Eligibility included being
18- 35 years of age and residing in the US. Participant
consent was obtained electronically prior to beginning
the survey. Median survey completion time was 16 min-
utes, and participants received a 20 USD eGift card. This
study was approved by the University of Miami
Institutional Review Board, and all data were collected
and maintained on Qualtrics and stored on a Box secure
server. Several features ensured that the survey was not
being completed by a bot, such as the use of Completely
Automatic Public Turing test to tell Computers and
Humans Apart (CAPTCHA) prior to submitting the
survey responses and prior to requesting compensation.

Measures

The 126-item survey assessed mental health symptoma-
tology and other behaviors and covariates using vali-
dated measures. Demographic questions included age,
gender, highest level of education, number of people
living in the household, and city and state of residence
at the time of the assessment.

Loneliness was assessed using the UCLA Loneliness
Scale (version 3) (Russell, Peplau, and Cutrona 1980),
a 20 item self-report questionnaire that evaluates sub-
jective feelings of loneliness and social isolation.
Participants rated items on a 4-point Likert scale ranging
from 1 (never) to 4 (often). Items were summed to create
a score ranging from 20 to 80, with higher scores being
indicative of greater loneliness. The internal consistency
of the UCLA in this sample was acceptable (Cronbach’s
alpha = 0.81).

Substance use behaviors were evaluated using the
Alcohol Use Disorder Identification Test (AUDIT) and
the Drug Abuse Screening Test (DAST-10). The AUDIT
is a 10-item self-report questionnaire developed by the
World Health Organization to identify individuals
whose alcohol consumption could be hazardous for
their health (Saunders et al. 1993). Participants rated
items on a 5-point Likert scale, indicating amount (0
to 10 drinks or more), frequency (never to daily or
almost daily), and indication of problems caused by
alcohol (yes or no). Items were summed to create
a score ranging from 0 to 40. A score of 1-7 indicates
low-risk consumption, 8-15 suggests risky or hazardous
drinking, and a score of more than 15 is likely to indicate
high-risk drinking and alcohol dependence. The internal
consistency of AUDIT in this sample was good
(Cronbach’s alpha = 0.91). The DAST-10 is a self-
report screening test that provides a quantitative index
of the degree of consequences related to drug abuse
(Skinner 1982). Participants rated items yes or no, with
positive responses corresponding to 1 point. Items were
summed to create a score ranging from 0 to 10. A score
of 1-2 represents low-level problems related to drugs,
3-5 represents moderate problems, 6-8 represents sub-
stantial problems, and 9-10 represents severe problems.
The Cronbach’s alpha in this sample was 0.92.

Anxiety and Depression were assessed using the
Generalized Anxiety Disorder (GAD-7) Questionnaire
and the Center for Epidemiologic Studies Depression
scale (CES-D-10). The GAD-7 is a 7-item self-report
screening tool that assesses presence and severity of
Generalized Anxiety Disorder (Spitzer et al. 2006).
Participants rated frequency of problems on a 4-point
Likert scale ranging from 0 (not at all) to 3 (nearly
every day). Items were summed to create a score, with
scores of 5, 10, and 15 being the cutoff points for mild,
moderate, and severe anxiety, respectively. The Cronbach’s
alpha in this sample was 0.80. The CES-D-10 is a 10-item
self-report measure that assesses the frequency of symp-
toms of depression (Andresen et al. 1994). Participants
rated frequency of symptoms on a 4-point scale from 0
(rare or none of the time) to 3 (most or almost all the time).
Items were summed to create a score from 0 to 30, with
higher scores representing greater depressive symptoms.
A score of 10 or more indicates the presence of significant
depressive symptoms. The internal consistency of CES-D in
this sample was acceptable (Cronbach’s alpha = 0.75).

Several covariates were also measured. Social connect-
edness was assessed using the revised, and further extracted,
Social Connectedness Scale (SC-15), a 15 item self-report
measure that assesses individuals’ sense of social belonging
(Lee, Draper, and Lee 2001). Participants responded on
a 6-point Likert scale on 5 positive and 10 negative items



regarding their sense of social belonging from 1 (strongly
disagree) to 6 (strongly agree). Items were summed to
create a score from 20 to 120, with higher scores reflecting
stronger sense of social connectedness. The internal con-
sistency of SC-15 in this sample was acceptable (Cronbach’s
alpha = 0.80).

Other environmental and personal factors that may
affect psychosocial symptoms and behaviors were also
assessed, including living situation, enrollment in school,
and education level. We also asked for self-report practices
of communication via technology, assessing the method
(phone, internet, social media), level (monthly, weekly,
daily, hourly, or all the time), and intent of use (for work,
for disengaged personal use, or to connect with friends).

To capture a pre-post indication as to the degree of
change of behaviors and symptoms, one question following
each scale asking participants to compare pre-COVID
experiences and behaviors to experiences and behaviors
since COVID-19 was declared a pandemic on March 11,
2020 using a Likert scale indicating that symptoms
decreased a lot, decreased slightly, remained the same,
increased slightly, or increased a lot. To mitigate feelings
of discomfort in disclosing certain feelings or symptoms,
each item provided an option of “prefer not to answer.”

Monte Carlo simulations using MPlus (Muthén and
Muthén 2018) revealed a sample as small as n = 155
would have 90% power to uncover a standardized coef-
ficient 0f.25, a small to moderate effect.

Analysis

All participants who completed the survey were included in
analyses. Percentages and frequencies were computed for
each scale variable and covariates. As every item required
a response to complete the survey, missing data was in the
form of “prefer not to answer” selected as an option. To
conservatively manage this, responses to scales were
included if at least half of their scale items were disclosed,
giving a value of the mean of available items if they were
marked as “prefer not to answer.” Missing data was less
than 1% of the sample for all items except for gender and
school status. For these items, the first survey rollout missed
them, and we immediately amended it to include them.
These responses resulted in 29% of these variables missing.
Because the missing data was not based on participant
decision, we considered them as missing at random.

To assess the relationship between levels of loneliness
and other symptoms and behaviors, Pearson correlation
coefficients were calculated between UCLA score and
other indicators. To characterize relationships in pre-
COVID and post-COVID behaviors and psychosocial
symptomatology, correlation coefficients were again cal-
culated for reported changes in feelings of loneliness and
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changes in other feelings, behaviors, and symptoms. The
reported changes in feeling loneliness were further
examined to assess coinciding changes in other beha-
viors and symptoms.

Analyses were conducted on all scales as continuous
variables as well as by categories of clinical significance.
Differences in the mean scores for each of the scales were
assessed using ANOVA and T-tests across each of the
demographic variables and by categorical score incre-
ments. These analyses were performed using SAS
University Edition (SAS 2015), and two-tailed p-values
less than 0.05 were considered significant.

To evaluate how loneliness and social connectedness are
related to our outcomes (anxiety, depression, alcohol use,
drug use), a path model with proposed directional effects
(Figure 1) was created using structural equation modeling
in Mplus. This model included direct effects of both lone-
liness and social connectedness on depression, anxiety,
alcohol use, and drug use as well as indirect effects of lone-
liness and social connectedness on alcohol and drug use
working through anxiety and depression. Additional con-
trol variables in this model for the four outcomes were
employment loss, age, gender, ethnicity and race (Black,
Hispanic), education, number in household, and social
connectedness. The DAST scale was modeled as a Poisson
distributed count variable with zero inflation. To include all
participants, even when some data were missing, the expec-
tations-maximization algorithm was used in Mplus. Tests
of mediation are made using delta-method standard errors
on the products of the two pathways making up each of the
indirect effects (MacKinnon 2008) between both loneliness
and social connectedness and alcohol and drug use through
both anxiety and depression. To examine potential recipro-
cal effects, additional models also examined reversed effects
of alcohol and drug use effects on anxiety and depression.
Akaike’s Information Criteria (AIC) was used to compare
model fit (Akaike 1974). Models with lower values of the
AIC indicate better fit of that model to the data than models
with higher AIC.

Results

Demographic characteristics of the respondents and
mean sum scores for UCLA, AUDIT, DAST, CES-D,
GAD, and SC-15 can be found in Table 1. The median
age of respondents was 28 years (IQR 26-31) with 86%
of the population being above 23 years. Fifty-one per-
cent of the population reported being males (292
responses missing), and 91% not enrolled in school
(296 responses missing). Most of the respondents were
white (76%), followed by blacks (10%), and 24%
reported being Hispanic. Most respondents (63%) were
living with 2 or 3 people at the time of the survey.
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Figure 1. Proposed structural equation model.
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Table 1. Sample demographic characteristics and mean scores by category.

UCLA AUDIT DAST GAD CES-D SC-15

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Total Sample 49.54 (7.9) 9.36 (7.9) 1.04 (2.3) 10.44 (4.4) 13.76 (5.1) 53.68 (9.8)
Age
Mean (SD) 28.09 (4.1)
Median (Min-Max) 28 (18-35)
Generation
“Gen Z" (Age<23 years) 137 (13.6%) 46.92 (8.9) 6.45 (6.8) 0.86 (1.8) 9.75 (5.2) 13.87 (6.0) 57.57 (11.2)
“Millennials” (Age>23 years) 871 (86.4%) 49.95 (7.7) 9.83 (8.0 1.06 (2.4) 10.55 (4.3) 13.74 (5.0) 53.06 (9.4)
Gender'
Male 370 (51.7%) 50.47 (8.0) 10.43 (8.2) 1.42 (2.8) 10.96 (3.7) 14.25 (4.4) 51.5 (9.0)
Female 345 (48.2%) 49.73 (6.9) 7.77 (7.8) 0.63 (1.8) 9.89 (4.3) 13.24 (5.3) 54.3 (9.0)
Race
White 770 (76.4%) 49.63 (7.8) 9.8 (7.9) 1.05 (2.5) 10.51 (4.5) 13.62 (5.1) 53.57 (9.9)
Black or African American 108 (10.7%) 49.93 (6.8) 7.06 (7.8) 0.87 (1.9) 10.00 (3.7) 14.03 (4.3) 52.78 (8.5)
Other 105 (10.4%) 4935 (8.7) 9.46 (7.5) 1.13 (2.0) 10.28 (4.0) 14.61 (4.7) 54.09 (10.1)
Education
Highschool or less 34 (3.4%) 48.21 (9.4) 741 (8.1) 144 (2.7) 9.00 (5.3) 14.42 (6.2) 55.33(10.8)
More than high school 386 (38.3%) 49.67 (8.0) 10.75 (7.8) 1.49 (2.7) 10.75 (4.0) 14.24 (4.7) 53.36 (9.6)
Bachelor’s degree 492 (48.8%) 49.98 (7.1) 8.91 (7.8) 0.72 (2.0) 10.26 (4.6) 13.18 (5.2) 53.34 (9.2)
Graduate Degree 96 (9.5%) 47.17 (10.3) 6.74 (7.7) 0.91 (1.9) 10.71 (4.5) 14.51 (4.8) 56.07 (12.2)
Ethnicity
Hispanic/Latino 245 (24.3%) 49.44 (7.3) 9.93 (7.4) 0.57 (1.8) 9.43 (4.6) 11.95 (5.8) 55.22 (9.6)
Not Hispanic/Latino 763 (75.4%) 49.57 (8.1) 9.18 (8.1) 1.19 (2.5) 10.77 (4.3) 14.33 (4.7) 53.18 (9.8)
Enrolled in School?
Yes 66 (9.3%) 4541 (11.7) 3.55(5.3) 0.47 (1.5) 10.07 (4.9) 13.65 (6.2) 58.58 (13.0)
No 646 (90.7%) 50.51 (6.8) 9.75 (8.1) 1.09 (2.4) 10.49 (3.9) 13.75 (4.7) 52.35 (8.4)
# People living with them
0 40 (4.0%) 49.53 (9.1) 6.43 (7.7) 0.38 (0.9) 10.13 (3.8) 14.55 (5.4) 54.63 (14.2)
1 123 (12.2%) 44.64 (10.9) 7.08 (6.7) 045 (1.2) 8.20 (5.9) 11.42 (6.5) 58.81 (10.7)
2-3 639 (63.4%) 50.43 (7.1) 9.16 (7.9) 1.14 (2.6) 10.66 (4.2) 13.97 (4.8) 52.63 (9.1)
4 or more 206 (20.4%) 49.68 (7.0) 11.92 (8.0) 1.21 (2.3) 11.19 (3.8) 14.35 (4.3) 53.66 (9.2)

"n missing = 292 1 Other; 2n missing = 296

The mean score on the UCLA Loneliness Scale was
49.54 (SD 7.9), with 49% of the population reporting
scores above 50 (see Table 2). The mean score for the
AUDIT was 9.36 (SD 7.9). Most respondents (80%)
reported drinking alcohol, with 30% reporting AUDIT
scores above 16, revealing harmful and dependent levels
of drinking. Nineteen percent of respondents reported

binge drinking at least weekly and 44% reported binging
at least monthly. The mean DAST-10 score was 1.04 (SD
2.3), with 22% of the sample reporting drug use, and
38% of the users scoring above 5, indicating substantial
and severe drug use. The mean score for the GAD-7 was
10.44 (SD 4.4), and 62% of the sample reported scores of
10 or above, revealing moderate (45%) and severe (17%)
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Table 2. Score frequencies, scale correlations, and mean sum score by category.

UCLA AUDIT DAST GAD CES-D SC-15
Scale N (%) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Pearson r - Comparison of scale to UCLA Scale - 0.20** 0.14** 0.47** 0.55%* —0.71**
Total sample 49.54 (7.9) 9.36 (7.9) 1.04 (2.3) 10.44 (4.4) 13.76 (5.1) 53.55 (9.9)
UCLA Loneliness Scale
Score range: 20-80
20-30 22 (2.2%) - 3.27 (3.1) 0.41 (1.1) 6.41 (6.3) 8.68 (6.0) 73.59 (10.1)
31-40 102 (10.1%) - 492 (5.2) 0.48 (1.4) 533 (3.7) 7.30 (4.3) 66.61 (8.3)
41-50 388 (38.5%) - 9.55 (8.0) 0.86 (2.1) 10.27 (4.1) 13.24 (4.3) 55.19 (7.1)
51-60 412 (40.9%) - 10.65 (8.1) 1.28 (2.6) 11.53 3.7) 15.23 (4.2) 50.41 (6.8)
61-70 81 (8.0%) - 9.27 (7.4) 2.07 (3.4) 13.06 (3.3) 17.73 (3.6) 42.06 (7.8)
71-80 3(0.3%) - 7.67 (5.5) 0(0.0) 17.67 (4.9) 27.33 (3.8) 32.67 (13.7)
AUDIT Scale’
Score range: 0-50
No alcohol 201 (20.1%) 49.40 (7.1) - 0.20 (0.9) 10.03 (4.49) 14.40 (4.5) 52.60 (9.3)
Total drinkers 797 (79.9%) 49.6 (8.0) - 131 (2.6) 10.61 (4.5) 13.60 (5.2) 54.01 (9.8)
1-7 - “Low Risk” 280 (28.1%) 46.12 (10.1) - 0.26 (0.8) 7.80 (4.99) 10.85 (6.1) 58.50 (11.0)
8-15 - “Risky” 247 (24.8%) 51.48 (7.0) - 1.19 (2.1) 11.12 (3.53) 14.69 (4.4) 52.72 (9.2)
16-19 — “"Harmful” 144 (14.4%) 50.41 (4.9) - 1.49 (2.7) 12.41 (3.36) 14.92 (3.4) 52.09 (7.1)
20 or more - “Severe” 126 (15.8%) 52.4 (5.3) - 3.31 (3.8) 13.52 (2.45) 16.00 (3.2) 48.95 (6.8)
DAST-10 Scale?
Score range: 0-10
No drug use 748 (77.9%) 48.66 (7.8) 8.12 (7.7) - 10.07 (4.49) 13.11 (5.2) 54.42 (9.5)
Total drug users 212 (22.1%) 50.07 (7.3) 14.02 (7.7) - 11.41 (4.35) 15.3 (4.6) 53.91 (9.8)
1-2 - “Low level” 7 (26.9%) 46.41 (9.4) 7.63 (4.8) - 8.87 (5.76) 13.46 (5.8) 60.36 (10.6)
3-5 - “Moderate level” 5 (35.4%) 50.06 (5.3) 12.77 (6.7) - 11.18 (3.33) 15.61 (4.2) 54.96 (7.6)
6-8 — “Substantial level” 51 (24.1%) 53.28 (6.4) 18.8 (6.7) - 13.07 (3.27) 16.47 (3.9) 48.38 (8.8)
9-10 - “Severe level” 9 (13.7%) 51.62 (5.1) 21.38 (4.1) - 13.97 (1.64) 16.07 (2.4) 48.21 (5.3)
GAD-7 Scale®
Score range: 0-21
0-4 114 (11.4%) 40.84 (9.2) 4.57 (4.0) 0.25 (0.9) - 6.45 (4.2) 63.43 (9.6)
5-9 - “Mild anxiety” 271 (27.0%) 47.27 (7.1) 6.41 (6.2) 0.69 (1.7) - 11.47 (4.5) 57.81 (9.4)
10-14 - “Moderate anxiety” 450 (44.9%) 51.9 (6.3) 10.61 (7.9) 1.14 (2.5) - 15.56 (3) 50.42 (7.4)
15-21 - “Severe anxiety” 168 (16.8%) 52.76 (7.0) 13.9 (8.8) 1.85 (3.0) - 17.54 (4.2) 49.18 (9.1)
CES-D-10 Scale*
Score range: 0-30
- “Not depressed” 213 (21.1%) 42.63 (8.4) 5.99 (5.2) 0.24 (0.8) 5.35(3.6) - 63.25 (8.9)
10-30 - “Depressed” 795 (78.9%) 51.39 (6.7) 10.27 (8.2) 1.26 (2.6) 11.82 (3.5) - 51.12 (8.3)
Social Connectedness Scale-15°
Score range: 20-90
20-33 5 (0.5%) 62.00 (6.3) 6.53 (7.7) 1.13 (2.5) 14.73 (5.4) 21.53 (5.8) -
34-47 99 (10.7%) 54.84 (5.8) 11.20 (8.8) 1.70 (3.1) 12.56 (2.9) 16.72 (3.1) -
48-61 599 (64.7%) 50.06 (5.1) 9.75(7.7) 0.92 (2.2) 10.66 (4.0) 13.89 (4.4) -
62-77 202 (21.8%) 40.94 (8.1) 6.45 (6.3) 0.74 (1.7) 6.81 (4.6) 8.99 (4.7) -
78-90 21 (2.3%) 32.04 (6.0) 3.26 (2.2) 0.26 (0.6) 5.61 (4.8) 7.17 (5.4) -
*P < 0.05
**P < 0.01

"n missing = 10; 2n missing = 48; 3n missing = 5; “n missing = 1;

anxiety (Spitzer et al. 2006). Mean score for the CES-D
was 13.69 (SD 5.1), with 79% scoring 10 or above,
indicating the presence of “significant depressive symp-
toms” (Andresen et al. 1994). The mean score for the
SC-15 was 53.55 (SD 9.9), with 65% falling within the
middle quintile. Pearson correlation coefficients
revealed associations between the UCLA Loneliness
Scale and the AUDIT (correlation coefficient of 0.20,
p< .0001), the DAST-10 (correlation coefficient of 0.14,
p< .0001), the GAD-7 (correlation coefficient of 0.47,
p <.0001), the CES-D (correlation coefficient of 0.55,
p <.0001), and the SC-15 (correlation coefficient of
-0.71, p <.0001). Detailed scores by scoring category
are presented in Table 2.

Many participants reported that their feelings of
loneliness (65%), alcohol use (48%), drug use (44%),

°n missing = 1.

anxiety (62%), and depression (64%) had increased,
while experiencing a decrease in feelings of connect-
edness (53%), since COVID-19 was declared
a pandemic. This is despite reported increases of
media and technology usage, wherein 56% said their
usage increased during COVID-19. Furthermore,
reported level of change in loneliness was associated
with changes in alcohol use (correlation coefficient of
0.07, p< .05), anxiety (correlation coefficient of 0.38,
p< .0001), depression (correlation coefficient of 0.32,
p< .0001), and feelings of connectedness (correlation
coefficient of —0.06, p< .05). Most participants report-
ing an increase in feelings of loneliness also indicated
an increase in drinking (58%), drug use (56%), anxi-
ety (76%), and depression (78%), and a decrease in
feelings of connectedness (58%).
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Structural equation modeling revealed that loneliness
and social connectedness were each directly related to
both anxiety (UCLA score :0.16, p < .0001, SC-15 score
B = -0.13, p < .0001) and depression (UCLA score f:
0.21, SC-15 score B = —0.18, p < .0001), and anxiety is
directly related to both alcohol use severity (GAD-7
score P: 0.70, p < .0001) and drug use severity (GAD-7
score {3: 0.05, p < .0001) (see Figure 2 and supplemental
figure). There were significant indirect effects of both
loneliness (positive) and social connectedness (negative)
working through anxiety on both alcohol and drug use
severity. There was an indirect effect of loneliness on
DAST-zero inflation, leading to less chance of zero-
inflation (i.e., more likely to use drugs). Alternative
models evaluating the effects of alcohol and drug use
on anxiety and depression revealed worse fit than our
first proposed model (AIC (Alcohol & Drugs — Anxiety
& Depression) = 35,246.1, AIC (Anxiety & Depression
— Alcohol & Drugs) = 35,217.6).

Discussion

This study documents elevated levels of loneliness,
depression, anxiety, alcohol use, and drug use among
young adults during COVID-19. An alarming 49% of
respondents reported a great degree of loneliness with
scores of above 50 (with a mean score of 49.93 for 18-25-
year-olds and 48.22 for 26-34-year-olds). Almost 80%
reported significant depressive symptoms, and 61%
reported moderate (45%) to severe (17%) anxiety.
Participants disclosed harmful or dependent levels of
drinking (30%), with 44% reporting binge drinking at
least monthly. And while only 22% of the sample reported
using drugs, 38% of users reported severe drug use. These
results reveal heightened levels compared to previously

. ANXIETY
.0.43%2

SOCIAL xS

RR: 0.99+ «

documented prevalence of loneliness (mean scores of
48.87 for 18-25-year-olds and 44.92 for 26-34-year-olds
on the UCLA Loneliness Scale) (Bruce et al. 2019), anxiety
(6.2% reporting scores of some type of anxiety disorder)
(Kessler et al. 2012), and depression (7.7% of adults with
depression) (Brody, Pratt, and Hughes 2018).
Comparisons with Monitoring the Future data also reveal
higher prevalence in alcohol use (29.3% reporting use in
the past month) and binge drinking (25% college-age
students and non-students reporting binge drinking)
(Schulenberg et al. 2019). Participants reported significant
decreases in social connectedness and significant
increases in loneliness and across their substance use
and mental health symptoms since COVID-19. It is pos-
sible that social restrictions imposed during COVID-19
have affected young adult social connectedness, and may
have affected levels of loneliness, substance use, and men-
tal health symptoms.

This study documents levels of loneliness, anxiety,
depression, and alcohol and drug use, and confirms
associations occurring between the symptoms, which
may also be seen in pre-pandemic times, and by further
evaluating their relationship with the use of clinical
measures. This study serves in identifying maladaptive
symptoms and possibly disorders among young adults
being hit hard by the restrictions put in place to control
the novel Coronavirus. The study captures well-defined
co-occurrence of several clinical symptoms and beha-
viors among US young adults, during a short window of
the nationwide stay-at-home ordinance.

This study met several methodological limitations. First,
cross-sectional data precludes inference of cause-effect rela-
tionships. Structural equations models, however, do
hypothesize directionality of relationships. We did assess
one alternative where causality ran from substance use to

DRUG
USE

'Y
\ ¥ SEVERITY
OR: 0.96+. NO

DEPRESSION

—)  DRUG
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Figure 2. Estimated model with significant relationships. *P < 0.05; **P < 0.01; ***P < 0.0001



mental health (anxiety and depression), which did not fit
the data as well as our hypothesized model where direction-
ality ran from mental health to substance use. Nevertheless,
there are likely reciprocal relationships among these vari-
ables that only longitudinal data could uncover. Second,
pre-post self-reported symptoms may be biased by social
desirability and by lack of recall on participant state prior to
COVID-19. Third, comparisons with studies of pre-
pandemic symptomatology meet limitations in comparable
samples, instrumentation, and reporting due to the epide-
miologic nature of available studies, and only offer
a glimpse of how prevalence of clinically significant thresh-
olds may be different than before COVID-19 began.
Fourth, missing data on gender and school enrollment
decrease reliability of associations of these variables with
observed results. However, missingness did not involve the
individual and occurred at random. Finally, though our
sample includes individuals from every continental US
state and captures a wide scope of age, race, ethnicity,
household, income, and education across the young adult
range, the information is not entirely generalizable. For
example, whites (76%) and those with a degree (49%
Bachelors; 10% Masters) were overrepresented as com-
pared to the general population. Generalizability is further
impeded as internet recruitment may be pulling from
a sample seeking online connection and thus lonelier than
the average young adult.

The mental health consequences of COVID-19 and
a call for prevention and early intervention have been high-
lighted previously, including predictions of a global mental
health catastrophe with exacerbated symptoms among the
vulnerable (Izaguirre-Torres and Siche 2020). The current
study confirms the need for this call to action, a necessary
step to reduce the burden of disease and the state of mental
health during COVID-19, especially in the context of an
already fragile mental health system in the US (Auerbach
and Miller 2020). Findings reiterate the demand for atten-
tion to the loneliness epidemic in the US (Murthy 2017)
and underscore the importance of prevention and inter-
vention on young adults. Several strategies have been
described to address loneliness, such as social support and
connectedness, and include the importance of correcting
maladaptive social cognition. Evidence-based interventions
involving mindfulness have been described as having a role
in enhancing resiliency and promoting physical, emotional,
and social wellbeing. International studies have emphasized
the importance of responding to collegiate students via
sustaining online delivery of coursework, increasing coun-
seling services, and deploying outreach through telehealth
services. For young adults not engaged in school, aggressive
patient outreach by primary care physicians should be used
to ensure screening and intervention, also via telehealth.
Access to psychological help coupled with the development
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and dissemination of brief online contact-based interven-
tions that encourage healthy lifestyles (e.g., physical exer-
cise, balanced diet) are important (Amsalem, Dixon, and
Neria 2020). Empowering self-support groups and sus-
tained engagement with updated, reliable information
about the outbreak is necessary. Social prescribing, which
draws from and promotes usage of community resources,
also shows promise of improving social and psychological
wellbeing. This could be positioned to then encourage
service to others, bringing social comfort and reward as
a result of connecting with others in need. These efforts and
others can help to alleviate the problems of loneliness and
its manifestations; yet it may take an integrated, multi-
faceted, and concerted approach, rooted, and supported
by mental health prevention and wellbeing promotion
(Campion et al. 2020), boosted by workforce development
and research on intervention development, to readdress
these trajectories.

The convergence of the COVID-19 pandemic and the
loneliness and addiction epidemics in the US is here to
stay. Addressing mental health and substance use pro-
blems in young adults, both during and after the
COVID-19 pandemic, is an imperative. These young
adults are the future of our nation’s social fabric, and
as we invest in developing the sense of cohesion and
social connectedness in these generations, we can
address social and physical resiliency in our commu-
nities at large.
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