S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Preventive Medicine 146 (2021) 106465

ELSEVIER

Contents lists available at ScienceDirect
Preventive Medicine

journal homepage: www.elsevier.com/locate/ypmed

Check for

Addressing the critical need for long-term mental health data during the e
COVID-19 pandemic: Changes in mental health from April to

September 2020

Cindy B. Veldhuis® ", Elizabeth D. Nesoff”, Anna Laura W. McKowen °, Dylan R. Rice®,
Hana Ghoneima®, Angie R. Wootton“, Elizabeth Lerner Papautsky ¢, Danielle Arigo’,

Shoshona Goldberg ¢, Jocelyn C. Anderson”

@ Columbia University, New York, NY, United States of America

Y University of Pennsylvania, Philadelphia, PA, United States of America

¢ Harvard University, Cambridge, MA, United States of America

4 UC Berkeley, Berkeley, CA, United States of America

€ University of Illinois at Chicago, Chicago, IL, United States of America

f Rowan University, Glassboro, NJ, United States of America

8 University of North Carolina, Chapel Hill, NC, United States of America

1 pennsylvania State University, State College, PA, United States of America

ABSTRACT

Despite the large amounts of research currently being conducted and the high number of editorials warning about the potential mental health impacts, there is a
stunning lack of longitudinal mental health data on the effects of the pandemic. Yet, the pandemic may have sizable long-term impacts on psychological distress and
health behaviors—these effects may be long-lasting and may disproportionately affect some demographic groups more than others. Data came from a longitudinal
international study of the impacts of the COVID-19 pandemic on adults’ psychological distress and wellbeing (N = 1567). We found high rates of depression (55%
were diagnosable with probable depression at baseline), anxiety (65%), and risk for PTSD (51%). More than one-third of participants who reported that they drank
alcohol indicated that their drinking had increased since the start of the pandemic. Over time, depressive symptoms and suicidal thoughts and behaviors increased
significantly, but acute stress symptoms decreased. Specific demographic groups (people of color and sexual and gender minorities) appeared to be at high risk of
distress across analyses. Our findings suggest high rates of depression, anxiety, acute stress, and other signs of distress like isolation, hopelessness, and use of
substances to cope—even at five-month follow-up. Our findings suggest a need to prioritize availability of, and access to, mental health care during both the

pandemic and the recovery.

1. Critical need for long-term mental health data during the
COVID-19 pandemic

The COVID-19 pandemic has had resounding effects on social sup-
port, employment, healthcare, education and nearly every other aspect
of daily life. Containment efforts critical for halting the spread of the
virus have unfortunately increased social isolation, loneliness, rela-
tionship stress, and disconnection from communities. Many people have
lost their usual sources of support as a result of disruptions to work,
school, and not being able to safely get together with others. As a result,
experts have issued grave warnings about mental health during the
SARS-Cov-2 (COVID-19) pandemic (Pfefferbaum and North, 2020) and

that the implications for mental and physical health will persist long
after initial containment efforts (Brooks et al., 2020). Yet despite ample
theorizing, there is a dearth of empirical data on the mental health ef-
fects of the pandemic, particularly longitudinal data. Limited data sug-
gest high rates of psychological distress in the general population
(McGinty et al., 2020; Holingue et al., 2020b; Czeisler et al., 2020) and
that distress may increase over time (Keeter, 2020; Riehm et al., 2021).
Data also suggests increases in unhealthy coping behaviors like alcohol
use (Czeisler et al., 2020; Rodriguez et al., 2020).

Critically, data from previous pandemics suggest that there are not
only acute mental health effects, but that psychological distress may
persist long after the pandemic ceases (Brooks et al., 2020). In a review
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of research on the effects of quarantines in previous pandemics (e.g.,
SARS, Ebola), Brooks and colleagues (Brooks et al., 2020) reported
longer-term psychological impacts of quarantining like acute stress,
PTSD symptoms, depression, and alcohol abuse. Only one study (Keeter,
2020), however, in the review was longitudinal suggesting our under-
standing of the course of psychological distress during and after a
pandemic is limited. Previous modern pandemics were also shorter, far
less widespread, and had fewer socioeconomic implications. It is thus
imperative to prospectively document the mental health consequences
that may arise from the synergistic effects of economic precarity, un-
employment, isolation, uncertainty, loss, and fear. Understanding how
distress may, or may not, change across an unprecedented global
pandemic is important for informing current prevention and interven-
tion efforts, as well as planning for longer-term supports to halt wors-
ening or chronicity of distress. Prospective research can also provide
insights into predictors of distress and resilience during large-scale di-
sasters (Chen and Bonanno, 2020).

Although nearly every person in the world is affected in some way by
the pandemic because of containment efforts or the virus itself, there are
likely particularly pernicious effects on marginalized populations
(Kantamneni, 2020). Indeed, increasing evidence suggests that minority
groups such as people of color and sexual and gender minorities are at
increased risk of psychological distress during the pandemic due to the
compounding effects of discrimination and stigma (Mattei et al., 2020;
Goldberg, 2020; Romero et al., 2020). Marginalized groups may addi-
tionally be more vulnerable due to pre-COVID unemployment, work-
place discrimination, poverty, housing and food insecurity, as well as
other stressors (e.g., isolation, lack of legal protections) that are likely
exacerbated during the pandemic (Conron and Goldberg, 2020; Gruberg
and Madowitz, 2020; O’Neill, 2020; Wilson and Conron, 2020; Martin
et al., 2020; Garcia et al., 2021; Gravlee, 2020).

To better understand the longer-term effects of the pandemic on
mental health, we report longitudinal data on depression, suicide risk,
and acute stress at two timepoints: April and September 2020. Finally,
we test key demographic (age, race/ethnicity, gender, sexual identity,
household composition, relationship status) and psychological factors
(depression, previous mental health diagnosis, anxiety, using substances
to cope, social support) associated with risks found in previous research
(Holingue et al., 2020b; Riehm et al., 2020; Holingue et al., 2020a; Smail
et al., n.d.).

2. Methods

Drawing on longitudinal data from an international convenience
sample (N = 3358) of adults 18 or older living in every US state and
more than 50 countries, we report on findings from validated psycho-
logical distress instruments, as well as measures of COVID-19-related
concerns, and the effects of the pandemic on employment and food
insecurity. Recruitment was conducted primarily through social media
(i.e., twitter and facebook), listservs, social networks, websites aimed at
the general population like Buzzfeed, and a research match website at
Columbia University. Interested individuals were given links to the
study webpage (in case they had more questions or wanted to contact a
study team member) and were also given a direct link to the survey that
included a brief description of the study; those who clicked through to
the study were considered to have consented. The baseline survey had
146 questions and took approximately 30 min to complete; participants
were not offered compensation for their time. In case anyone became
distressed during the study, participants were provided with a list of
resources (e.g., hotlines, counseling services) at three points in the
survey: in the consent, immediately at the end of the section on suicide,
and at the culmination of the survey. Participants who consented to be
contacted again for follow-up surveys were sent an email at 5-month
follow-up with a personalized link to the survey to allow linkages be-
tween waves of data for each participant. All study procedures were
reviewed and approved by the Columbia University Irving Medical
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Center IRB (protocol #AAAS9704).

Here we focus on respondents (N = 1567) who completed baseline
surveys during the weeks of April 5-19, 2020 (i.e., after 43 states issued
statewide stay-at-home orders) and the five-month follow-up (August
28-September 11, 2020). The survey was open to anyone who was age
18 or older (with no additional inclusion or exclusion criteria) and the
current analyses are inclusive of anyone irrespective of country of
residence.

2.1. Measures

2.1.1. Demographics

Participants were asked their age (categorized as: 18-30, 31-40,
41-50, 51-65, and 66+), race/ethnicity (categorized as Asian, Black,
Latinx, and White), gender (woman, man), and whether they are a
sexual or gender minority (SGM; e.g., lesbian, gay, bisexual, trans-
gender, nonbinary). We also include 5-month follow-up household
composition (coded as living alone, living with partner, living with
partner and kids, living with kids but no partner, or other living ar-
rangements), relationship status (single or in a committed relationship),
and whether they had lost a job or had been laid off or furloughed at any
point in the study.

2.1.2. COVID worries

Participants were asked to rate how worried they felt about factors
related to the pandemic on a scale of 0 (not worried) to 100 (extremely
worried). Participants were asked whether they were worried about the
following related to COVID-19: 1) the coronavirus itself; 2) their own
health; 3) becoming sick and dying from the virus; 4) their future; and 5)
managing child care and work. Each worry was included separately.

2.1.3. Psychological distress

Our measures of depression and acute stress/PTSD symptoms were
chosen to be consistent with measures used in previous pandemics to
support comparisons across studies (Brooks et al., 2020).

Depression was measured using the Center for Epidemiologic
Studies Depression (CES-D) (Radloff, 1977); scale is a short self-report
scale designed to measure depressive symptoms in large-scale surveys
and been found to have high specificity and sensitivity (Radloff, 1977).
We used an 11-item version of the CES-D that has comparable psycho-
metric properties to the original version and reduces respondent burden
(Kohout et al., 1993). Participants were asked to indicate how often they
have experienced each of the 11 items (e.g., felt depressed) during the
past week on a 4-point scale (0 = rarely or none of the time, 3 = most of the
time). A score of 10 or higher was considered to signify a probable
diagnosis of depression. The internal consistency for the 11-item version
based on the current sample at baseline assessment was 0.850.

Suicide risk was measured using the Suicidal Ideation Attributes
Scale (SIDAS) which measures thoughts and behaviors and provides an
assessment of risk (scores of 21 or higher are considered severe risk and
10 or higher is considered to be some risk) (van Spijker et al., 2014).

Acute stress/risk for PTSD was measured using a modified version
of the Impact of Event Scale (Horowitz et al., 1979) which is a 15-item
questionnaire measuring subjective distress related to a specific event.
The scale was adapted in order to measure acute peritraumatic stress (i.e.,
the tense of all items was changed from the past to the present tense to
examine PTSD symptoms at the time of the potentially traumatic event)
and participants were specifically asked to rate their levels of stress
related to COVID-19 (e.g., I have dreams about [COVID-19]). Partici-
pants were asked to rate each of the items on a 4-point scale (0 = not at
all, 5 = often) according to how they have experienced each item in the
past 7 days. The IES has commonly been used to screen for PTSD in
clinical and research settings (Rash et al., 2008; Hosey et al., 2020;
Coffey et al., 2006). Previous literature has reported strong criterion
validity and convergent validity of IES. The internal consistency of the
overall IES scores based on the modified version among the current



C.B. Veldhuis et al.

sample at the first assessment was excellent (a = 0.942). Potential risk
for PTSD was determined using a cutoff score of 11, which gives sensi-
tivity of 0.72 and specificity of 0.94 (Thoresen et al., 2010).

Anxiety was measured with the Generalized Anxiety Disorder 7-item
(GAD-7) scale (Spitzer et al., 2006). In the GAD, participants are asked to
indicate how often, over the past two weeks, they have been bothered
with anxiety-related symptoms like worrying, feeling nervous, feeling
restless or irritable. Scores of 10 or greater are considered to indicate a
severity of anxiety symptoms that require clinical assessment. Internal
consistency at 5-month follow-up (the first timepoint at which the GAD
was used) was 0.909. At baseline, participants were solely asked how
often they felt anxious or worried (response options ranged from rarely
to much/most of the time).

2.1.3.1. Previous mental health diagnosis. Participants were asked if they
had ever been diagnosed with specific mental health issues including
depression, anxiety, PTSD, eating disorders, and ADD/ADHD. Partici-
pants who reported depression, anxiety, or PTSD were considered to
have a previous relevant mental health diagnosis. Of note, everyone who
indicated other mental health diagnoses (e.g., ADHD or eating disor-
ders) also reported having been diagnosed with depression, anxiety, or
PTSD.

2.1.3.2. Using substances to cope. Participants were asked if they
currently “use alcohol or other drugs to help [them] get through it.”
Response options ranged from not at all to a lot.

2.2. Social support

Social support at 5-month follow-up was measured in three ways.
First, using an item from the Behavioral Risk Factor Surveillance System
(BRFSS), participants were asked “How often can you get the social and
emotional support you need (response options: usually, often some-
times, rarely) as a measure of the availability of support. Second, par-
ticipants were asked “Have there been any changes in the amount you
are reaching out to others for support since the beginning of the
pandemic?” (response options: I'm reaching out more, less, about the
same, or I have not needed support) to determine whether there had
been changes in support seeking since the start of the pandemic. Finally,
participants were asked how much they agreed with the statement, “I
feel isolated” on a 1 (strongly disagree) to 7 (strongly agree) scale as a
measure of isolation.

2.3. Analytic plan

We compared psychological distress indicators (depression, suicide
risk, anxiety, and acute stress/PTSD) at baseline to five-month follow-up
(N = 1567). To do so, we first conducted general linear models to
examine changes from baseline to five-month follow-up using contin-
uous scores for depression, suicide risk, and acute stress as the outcomes.
Specific demographics (age, race/ethnicity, gender, SGM identity,
relationship status, and household composition) were included in the
models to test within-group changes over time. To examine predictors of
potentially clinically significant levels of distress at 5-month follow-up,
using logistic regression models models we controlled for baseline levels
of distress for each variable (depression, suicide, PTSD risk) to test odds
of a probable diagnosis of depression, risk of suicide (some risk to severe
risk), and potential risk for PTSD. In Model 1, we included just baseline
scores as the independent variable. In Model 2, we added in de-
mographics (age, race/ethnicity, gender, SGM, household composition,
relationship status, work loss at any wave) controlling for baseline
scores. In Model 3 we added mental health and health behavior variables
[baseline depression, whether or not they had ever received a mental
health diagnosis, current anxiety, using substances to cope]. In Model 4,
we added social support variables (availability of social support,
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changes in reaching out for social support, and isolation). In Model 5 we
added COVID-related worries (worries related to the virus itself, worries
about their health, worries about dying from the virus, worries about the
future, and worries about managing work and children’s needs). As the
strengths of associations varied very little across models, we report in
tables solely the data from the final model (Model 5). Data from the
other models is available upon request. All analyses were conducted
using SPSS version 27.

3. Results
3.1. Baseline descriptives

More than 20% of the baseline sample reported at least one COVID-
related symptom (e.g., shortness of breath, fever) at the time of the
survey, and at five-month follow-up 22% reported knowing someone
who had died of COVID-19. Among those who were employed prior to
the pandemic, at baseline 30% had either lost a job, had work hours
reduced, or had been furloughed. Almost 15% of respondents reported
no longer getting paid. Food insecurity was a concern with 19%
worrying they might run out of food and 16% worrying they could not
adequately feed their children at baseline.

Together these factors likely increase risks for clinically significant
distress. And indeed, more than half of respondents at baseline had
CESD scores consistent with a probable diagnosis of depression (55.4%;
See Fig. 1); of those, one-quarter reported no previous diagnosis of
depression. Among the entire sample, 7.1% at baseline were at some or
high risk of suicide. More than half (65.1%) of all participants reported
feeling anxious three or more days a week. More than half of all re-
spondents (56.7%) reported feeling at least somewhat isolated. (See
Table 1.)

Health behaviors were also impacted. More than one-third of all
respondents (35%) reported currently using drugs or alcohol to help
them cope. Of those who had drunk alcohol in the past week, more than
one-third (35.6%) reported drinking alcohol more than usual and of
those who reported past week marijuana use, more than half (55.1%)
reported smoking more than usual.

3.2. Changes over time

We examined changes from baseline to five-month follow-up (see
Figs. 2-4). There was a significant increase in depressive symptoms from
baseline (M = 9.9, SE = 0.62) to 5-month follow-up (M = 11.2, SE =
0.654, p < .05) There were no significant within-group differences,
however there was a possible trend in change over time by race/
ethnicity (p = .072) and household composition (p = .079). There was a
significant increase over time in suicidal thoughts and behaviors from
baseline (M = 2.6, SE = 0.72) to 5-month follow-up (M = 4.89, SE =
0.91; p < .05). There were no significant differences in within-group
effects of time on suicidal thoughts and behaviors, however there was
a possible trend in change over time by race/ethnicity (p = .07). Using
the modified version of the Impact of Events Scale-6 (Thoresen et al.,
2010), we examined acute stress symptoms. We found that the average
acute stress score decreased significantly from baseline (M = 9.7, SE =
0.511) to two-week follow-up (M = 8.5, SE = 0.526, p < .01). There
were no within-group effects of time on IES scores.

3.3. Predictors of distress at 5-month follow-up

3.3.1. Depression

See Table 2 for models examining 5-month mental health outcomes.
Having CESD scores that could be indicative of a probable diagnosis of
depression at baseline was associated with a five times higher odds of
probable depression at 5-month follow-up (aOR 5.426, 95%CI 4.24,
6.94). This association was attenuated and no longer significant when all
other variables were included in the model (aOR 2.047, 95% 0.794,
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Fig. 1. Baseline rates (from April 2020) of psychological distress concerns, social support, health behaviors, and sleep difficulties (N = 1567).

Table 1
Description of the sample (N = 1567).

%

Age
18-30 38.0
31-40 31.8
41-50 14.2
51-65 12.3
66+ 3.7
Race/ethnicity
White 85.2
Black 1.7
Latinx 6.0
Asian 6.9
Bi/multiracial 0.2
Gender
Men 11.8
Women 88.2
Sexual or gender minority identity 41.7
Household composition
Alone 18.5
With partner 35.4
With partner and children 25.4
Children, no partner 4.7
Other 16.4
Relationship status
Single 33.0
Committed relationship 67.0
Lost job, laid off, furloughed (across all waves) 33.1
Ever received a mental health diagnosis 58.9

5.23). In the final model, the only significant predictors of 5-month
depression were anxiety at 5-month follow-up (aOR 1.371; 95%1.20,
1.56); higher anxiety was associated with increased odds of depression
and higher levels of worries about participants’ own health were asso-
ciated with higher odds of depression (aOR 1.035, 95%CI 1.01, 1.06). Of
note, in Model 2, participants who identified as SGM had higher odds of
depression at 5-month follow-up (aOR 1.760, 95%CI 136, 2.28) and the
higher odds for SGM individuals persisted across models until the social

support at 5-month follow-up variables were added to the model. In
Model 3, hopelessness was associated with higher odds of depression
(aOR 1.189, 95%CI 1.13, 1.25) and being able to get needed social
support was associated with lower odds of depression (aOR 0.226, 95%
CI 0.09, 0.57). Interestingly, reporting that you neither agree nor
disagree with the statement “I feel isolated” was associated with higher
odds of depression, (aOR 1.1822, 95%CI 1.03, 3.22), but agreeing with
the statement was not associated with higher odds of depression. This
association was no longer significant when COVID-related worries at 5-
month follow-up were added to the model.

3.3.2. Suicide risk

Baseline risk for suicide was associated with a 12 times higher odds
of risk for suicide at 5-month follow-up (aOR 12.287, 95%CI 5.697,
26.499) and this was attenuated but still significant at 5-month follow-
up (aOR 9.862, 95%CI 3.245, 29.973). Of the mental health variables,
ever having received a mental health diagnosis (aOR 7.402, 95%CI 1.20,
45.56), hopelessness at 5-month follow-up (aOR 1.606, 95%CI 1.27,
2.03), and 5-month follow-up anxiety (aOR 1.208, 95%CI 1.05, 1.39)
were associated with suicide risk at 5-month follow-up. Notably, none of
the social support or COVID-related worries were significantly associ-
ated with suicide risk. Using substances to cope (aOR 1.603, 95%CI
1.01, 2.55) was associated with significantly higher odds of suicide risk
when mental health variables were added in and remained significant
when social support was added, but was attenuated and no longer sig-
nificant when COVID-related worries were added. Of note, in Model 2
(just demographics), participants who identified as people of color had
lower odds of suicide risk compared to White participants (aOR 0.357,
95%CI 0.15, 0.84), this association was attenuated and marginally sig-
nificant (p = .052) when the mental health variables were added in, and
then no longer significant when the social support variables were added.

3.3.3. Risk for PTSD

Participants who were at probable risk for PTSD at baseline had
almost eight times higher odds of risk for PTSD at 5-month follow-up
(aOR 7.745 95%CIL: 5.87, 10.22). In Model 5, risk for PTSD had
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Fig. 2. Change in depression rates from baseline (April 2020) to 5-month follow-up (September 2020) by demographics (N = 1567).

increased (aOR 9.973, 95%CI 3.42, 29.06)tand was still significant.
Controlling for baseline PTSD risk, higher levels of anxiety were asso-
ciated with higher risk for PTSD (aOR 1.264, 95%CI 1.12, 1.46). Feeling
isolated was associated with lower odds of PTSD risk, (aOR 0.083, 95%
CI0.16, 0.45). In Model 3, when the mental health variables were added
in, using substances to cope (aOR 1.214, 95%CI 1.01, 1.46) was asso-
ciated with higher odds of PTSD risk compared to participants who did
not use substances to cope. This association was no longer significant
when social support was added into the model. Identifying as a sexual or
gender minority was associated with significantly higher odds of PTSD
risk (aOR 1.476, 95%CI 1.12, 1.95) compared to participants who
identified as cisgender and strictly heterosexual. This association was no
longer significant when the mental health variables were added into the
model.

4. Discussion

Together, our findings suggest high rates of depression, anxiety,
acute stress, and other signs of distress like isolation, social support, and
use of substances to cope. Although acute stress symptoms attenuated at
five-month follow-up, depressive symptoms and suicidal thoughts and
behaviors increased. Notably, at five-month follow up, even attenuated
rates of distress were still alarmingly high.

Determining who is at highest risk—both acutely and over the longer
term—is essential for prevention of distress and intervention to reduce
risk of worsening or chronicity (Chen and Bonanno, 2020). Within-
subject analyses show no significant demographic differences, howev-
er across models there is some suggestion of potentially elevated rates of
distress such that sexual and gender minorities and people of color may
be at higher risk, but more research is needed. Notably, during the study
period, the Centers for Disease Control released their report that high-
lighted the racial/ethnic disparities in hospitalizations due to COVID,
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Fig. 3. Change in acute stress/probable PTSD rates baseline (April 2020) to 5-month follow-up (September 2020) by demographics (N = 1567).

and that these disparities disproportionately affected Black and Latinx
communities (Garg et al., 2020). Our findings may suggest that not only
does COVID worsen racial/ethnic disparities in physical health, it may
also heighten racial/ethnic disparities in mental health. It will be
important to document changes over time, particularly how events like
George Floyd’s and Breonna Taylor’s killings (as well as the killings of
other people of color, particularly Black people), the protests, and the
increased attention to injustice and inequality may impact wellbeing
and potentially interact with the effects of the pandemic.

Our findings also suggest that specific factors may increase or
decrease risks. Hopelessness, previous mental health diagnoses, using
substances to cope, and anxiety may be associated with increased mental
health risks, whereas having a usual source of support may serve as a
buffer. These findings suggest modifiable targets for intervention such as
helping people develop healthy coping skills and how to find hope
during a global disaster.

Our study uses a convenience sample of respondents largely

recruited through social media and may not be generalizable to the
general population; nevertheless, these data provide a window into the
state of psychological distress during the COVID-19 pandemic. Our
findings suggest that because distress appears to have increased, there is
a need to prioritize availability of, and access to, mental health care
during both the pandemic and the recovery. Previous research on the
long-term effects of pandemics and quarantining suggests that the end of
the crisis does not necessarily bring an end to deleterious mental health
effects (Brooks et al., 2020). Those affected may experience pandemic-
related PTSD, depression, suicidality, and anxiety months—or even
years—after the pandemic ends. Longitudinal research is critical for
monitoring whether psychological distress abates, remains static, or
worsens over time. It will also be important to measure social support
and isolation in order to understand how these important buffers against
stress may be undermined, or enhanced, by the pandemic and efforts at
containing the pandemic.

Despite the strengths of this study, there are several limitations to
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Fig. 4. Change in suicide risk from baseline (April 2020) to 5-month follow-up (September 2020) by demographics (N = 1567).

consider when evaluating its generalizability. First, as noted above, this
study relied on a convenience sample recruited largely through social
media. As aresult, the sample is less diverse than the general population
and may be more distressed given that they were motivated to take part
in a study on COVID-19 and wellbeing with no compensation for their
participation. The latter also likely impacted our retention rates. The
instruments were all self-report and thus objective measurements of
distress and wellbeing were not captured; reports of distress may be
influenced by some biases like social desirability. We chose to use the
Impact of Events scale to be consistent with measurement of PTSD
symptoms in previous studies on mental health during pandemics.
However, because we were unable to find a relevant measure of peri-
traumatic PTSD (i.e., PTSD developing at the time of the potentially
traumatic event), we decided to modify the scale to measure current
distress related to COVID-19. Thus our scores may, or may not, be
comparable to those from other studies. One strength of the study was
that we were able to include whether participants had received a

previous mental health diagnosis. We could not, however, account for
whether they had a pre-pandemic substance use disorder which could
have an influence on current substance use. We also, as the pandemic
evolved, shifted our survey to include better measurement of concerns
that seemed to be emerging, such as anxiety, sleep, and concentration.
Thus, we could not test changes over time in anxiety as it was assessed
solely with a single item at baseline and with the GAD at 5-month
follow-up. There may be some overlap between symptoms of psycho-
logical distress and COVID. For example, difficulty breathing could be an
indicator of COVID-19 or potentially of anxiety which may lead to a
conflation of the reasons for symptoms. Our outcomes may also have
bidirectional associations. For example, increased substance use may
affect mood or suicidal thoughts and behaviors. In turn, feeling
depressed may increase the likelihood of using substances to cope.
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Table 2
Final logistic regression models of demographics, mental health, social support, and COVID-related worries on probable depression, suicide risk, and PTSD risk (N =
1567).
Depression Suicide risk PTSD
aOR 95% CI P aOR 95% CI P aOR 95% CI P
Lower Upper Lower Upper Lower Upper
Baseline mental health 2.047 0.794 5.273 0.14 5.123 1.386 18.94 0.014 7.861 2.924 21.14 0
Demographics
Age
18-40 1 1 1
41 and above 1.96 0.792 4.849 0.15 1.809 0.421 7.766 0.425 1.783 0.705 4.511 0.222
Race/ethnicity
White 1 1 1
Person of color 2.021 0.347 11.76 0.43 0.09 0.015 0.554 0.009 0.516 0.108 2.471 0.408
Gender
Men 1 1 1
Women 0.27 0.046 1.57 0.15 0.463 0.038 5.623 0.545 0.237 0.042 1.325 0.101
SGM (reference: Not SGM) 0.858 0.337 2.185 0.75 0.485 0.138 1.711 0.261 1.272 0.896 1.807 0.179
Household composition
Alone 1 1 1
With partner 0.551 0.263 1.152 0.11 4.779 0.315 72.4 0.259 0.707 0.34 1.47 0.353
With partner and kids 1.011 0.463 2.208 0.98 0.205 0.012 3.465 0.272 0.826 0.38 1.794 0.629
Kids, no partner 0.8 0.317 2.018 0.64 3.783 0.476 30.05 0.208 1.911 0.76 4.805 0.169
Other 0.982 0.492 1.957 0.96 0.882 0.143 5.436 0.893 1.165 0.581 2.333 0.667
Relationship status
Single 1 1 1
Committed relationship 4.087 0.41 40.76 0.23 1.044 0.1 10.95 0.971 1.811 0.119 27.63 0.669
Lost job, laid off, furloughed 1.324 0.503 3.489 0.57 0.651 0.201 2.109 0.474 0.958 0.349 2.63 0.933
Mental health
Time 1 probable depression (reference: No depression) 1.056 0.741 1.505 0.76 2.349 0.367 15.05 0.368 1.758 0.625 4.939 0.285
Ever MH diagnosis (reference: No MH diagnosis ever) 1.262 0.519 3.068 0.61 53.49 2.193 1304 0.015 0.518 0.193 1.384 0.19
Hopelessness 1.154 0.983 1.355 0.08 1.606 1.27 2.031 0 1.039 0.874 1.236 0.662
Use substances to cope (reference: Does not use to cope) 0.15 0.637 0.344 1.18 0.099 1.6 0.915 2.798 0.695 1.128 0.619 2.055
Anxiety 1.371 1.203 1.563 0 1.208 1.049 1.391 0.009 1.264 1.106 1.445 0.001
Social support
How often can you get the social and emotional support you need RIGHT NOW?
Always 1 1 1
Usually 1.08 0.145 8.07 0.94 2.635 0.37 18.78 0.334 0.304 0.025 3.725 0.352
Sometimes 2.029 0.288 14.28 0.48 0.494 0.059 4.125 0.515 0.158 0.012 2.025 0.156
Rarely 0.621 0.054 7.198 0.7 0.85 0.357 2.024 0.714 0.593 0.037 9.544 0.713
Isolation
No 1 1 1
Yes 0.476 0.105 2.157 0.34 1.208 0.191 7.65 0.841 0.083 0.016 0.446 0.004
Neither 1.405 0.321 6.154 0.65 2.269 0.205 25.12 0.504 0.15 0.029 0.781 0.024
Changes in the amount reaching for support
More 1 1 1
The same 0.794 0.278 2.267 0.67 0.449 0.103 1.955 0.286 0.733 0.244 2.196 0.579
Less 0.934 0.277 3.145 0.91 1.132 0.29 4.426 0.859 0.392 0.108 1.424 0.155
COVID-related worries
Virus-related worries 0.984 0.961 1.008 0.19 0.974 0.945 1.004 0.091 1.001 0.977 1.025 0.94
Health worries 1.035 1.011 1.059 0 1.002 0.976 1.03 0.857 0.996 0.973 1.019 0.708
Worries about death 0.992 0.974 1.009 0.36 0.999 0.978 1.02 0.924 1.009 0.992 1.027 0.289
Future worries 0.998 0.98 1.017 0.87 1.017 0.993 1.042 0.175 1.001 0.982 1.021 0.897
Managing children and work 1.004 0.991 1.017 0.56 - - - - 0.998 0.985 1.011 0.757

NOTE: In the final model for suicide risk, worries related to managing child and work failed to work in the model and was deleted.

5. Conclusion

Any interventions created in response to the pandemic must include
longer-term follow-up and must be accessible to those who have lost (or
did not have) health insurance—as well as those with limited economic
resources (Blunt et al., 2020; Walker et al., 2015; Saloner et al., 2017).
Importantly, our data suggest that distress in the wake of the pandemic
and associated unprecedented levels of uncertainty and loss is fairly
ubiquitous and may be long-lasting. We would thus argue that psycho-
logical distress should not be treated as an individual-level issue
(Veldhuis et al., 2021). Broad structural-level interventions to address
the root causes of distress such as financial impacts, job loss, isolation,
loss of childcare and school, loss of friends and family members to the
virus, as well as the high levels of uncertainty (Brooks et al., 2020) about
the future and anxiety about transmission should be addressed through
universal screening, interventions, and policy initiatives (Veldhuis et al.,
2021; Torous and Wykes, 2020; Shore et al., 2020; Gunnell et al., 2020;

Campion et al., 2020).
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