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Abstract

The COVID-19 pandemic has brought unprecedented levels of stress to individuals in the U.S. and throughout the world.
These high stress levels place individuals at risk for symptoms of anxiety, depression, and other psychiatric disorders. The
current study applies a control-based model of coping to contribute to the development of evidence-based interventions
to promote resilience. Data were collected online from April 22 through July 12, 2020. Data from two samples of U. S.
community adults who completed an online battery of standardized questionnaires were combined (N =709). More than
a quarter reported moderate to severe levels of depression symptoms, and more than one-fifth reported moderate to severe
levels of anxiety symptoms; symptom levels were higher among adults who reported more COVID-19-related stress. As
hypothesized, multiple regression analyses indicated that greater use of primary and secondary control coping was associ-
ated with lower symptom levels, whereas greater use of disengagement coping was associated with higher symptom levels,
above and beyond the association of stress with symptoms. Race and ethnicity emerged as important moderators of these
associations, indicating that what constitutes adaptive coping varies according to characteristics of the individual. Implica-

tions for public health policy and clinical practice are discussed.
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The global pandemic of the 2019 novel coronavirus disease
(COVID-19) has presented an international public health
crisis of a magnitude not seen in over a century. As of
November 2021, over 200 million cases and more than 5
million deaths were documented worldwide (World Health
Organization [WHO], 2021). Demands on public health have
been far reaching, most dramatically in the overwhelming
need for accurate and rapid testing for the virus and resources
in hospital intensive care units to treat acutely ill patients.
In addition to needing effective methods to prevent and
treat COVID-19, the pandemic has brought unprecedented
stress to individuals in the U.S. and throughout the world.
Stressors related to the pandemic include direct effects of
the virus, such as being diagnosed with and treated for the
disease; and indirect effects such as job loss or income
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disruptions, closures of schools and agencies that provide
essential care and support to families, and social isolation,
interpersonal conflict, and loneliness as a result of comply-
ing with social distancing guidelines (e.g., Ahuja, 2021;
Kujawa et al., 2020; Taylor et al., 2020). These COVID-
19-related stressors place individuals at risk for symptoms
of depression, anxiety, and other psychiatric disorders. Fur-
thermore, in the U.S. these stressors have coincided with a
period of heightened racial tension and a contentious politi-
cal climate.

Given these significant stressors, evidence-based guid-
ance and resources on effective ways to cope with the
myriad of COVID-19 related stressors are a public health
priority (Gruber et al., 2020). Existing resources are lim-
ited in at least two ways: (1) information reflects generic
suggestions for coping with stress (e.g., importance of
sleep, regulated breathing, limiting alcohol intake) rather
than with the unique stressors associated with COVID-19;
and (2) there is no evidence on how COVID-19 sources of
stress and effective ways of coping with these stressors may
differ as a function of race, ethnicity, and other individual

@ Springer


http://orcid.org/0000-0001-9054-1609
http://crossmark.crossref.org/dialog/?doi=10.1007/s12144-021-02444-6&domain=pdf

11498

Current Psychology (2023) 42:11497-11509

difference factors. The current study addressed these impor-
tant research gaps to provide the basis for evidence-based
resources to enhance resilience in adults during the COVID-
19 pandemic.

COVID-19 Stress, Coping, and Mental Health
Problems

The COVID-19 pandemic has triggered an increase in symp-
toms of several psychiatric disorders, particularly depres-
sion and anxiety (Gao et al., 2020; Xiong et al., 2020). For
example, among a representative sample of U.S. adults in
June 2020, 40.9% reported at least one adverse mental or
behavioral health condition related to the pandemic, includ-
ing symptoms of anxiety or depression (30.9%), symptoms
of a trauma- or stressor-related disorder (26.3%), new or
increased substance use (13.3%), and serious thoughts about
suicide (10.7%; Czeisler et al., 2020).

Public health models of response to the pandemic have
highlighted the importance of enhancing skills for coping
with stress as part of building resilience and preventing
mental health problems (e.g., Gruber et al., 2020; Kaslow
et al., 2020; Ogueji et al., 2021; Wang et al., 2021). The
selection of coping strategies may be affected by stressors
located on the micro (e.g., race/ethnicity or sex), mezzo
(e.g., social support or employment context), and macro
(e.g., state or federal social distancing policies) level (Wang
et al., 2021). Researchers are examining the ways that
individuals are coping with COVID-19 stress and the mental
health correlates of subtypes of coping (e.g., de Bruin, 2020;
Novacek et al., 2020; Shamblaw et al., 2021; Shanahan
et al., 2020; Shechter et al., 2020). For example, behavioral
strategies such as keeping a daily routine, regular physical
activity, engaging in religious/spiritual practices, forms of
problem-focused coping (e.g., seeking advice from experts,
talking to others), and cognitive strategies such as positive
reappraisal/reframing have been associated with lower
levels of distress (e.g., Gerhold, 2020; Shamblaw et al.,
2021; Shanahan et al., 2020). In an on-line longitudinal
study of 395 community adults, avoidance coping strategies
including self-blame were associated with increased anxiety
symptoms over a one-month period (Shamblaw et al., 2021).
However, research to date can be built upon in several ways.
First, there is an absence of theory-driven research and it
is unclear what conceptual models have guided the choice
of measures and the conceptualization of coping. Second,
measures of coping have typically been relatively brief
and may not capture the full range of strategies that may
be relevant to successful adaption to the pandemic (e.g.,
Gerhold, 2020; Shamblaw et al., 2021; Shechter et al., 2020).
Third, measures used in some studies have lacked a clear
factor structure to organize the subtypes of coping (e.g.,
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Asmundson et al., 2020; Ogueji et al., 2021; Shanahan et al.,
2020). Taken together, these concerns highlight the need for
research informed by models of coping using comprehensive
and well-validated measures.

Control-Based Model of Coping

The control-based model of coping offers a framework for
measuring and understanding ways of responding to situa-
tion-specific stressors that can provide an evidence base for
the development of interventions to promote resilience dur-
ing the pandemic (Compas et al., 2017; Weisz et al., 1994).
The control-based model includes three coping domains:
primary control coping (e.g., problem-solving, emotional
modulation), secondary control coping (e.g., acceptance,
cognitive reappraisal), and disengagement coping (e.g.,
avoidance, denial). In a comprehensive meta-analysis, the
strongest associations of various subtypes of coping were
found for primary and secondary control coping with inter-
nalizing and externalizing symptoms of psychopathology in
children and adolescents (Compas et al., 2017). This model
has generated extensive research to identify adaptive and
maladaptive ways of coping with controllable and uncon-
trollable stressors ranging from acute and chronic illness,
economic strain, war, and parental mental illness (e.g., Com-
pas et al., 2017). Additionally, this model has been used in
the development and testing of cognitive-behavioral inter-
ventions to improve coping skills and enhance resilience in
adolescents and families (e.g., Bearman & Weisz, 2009).
Further, as reflected in the “goodness-of-fit” hypothesis, the
efficacy of these different types of coping is hypothesized
to differ as a function of the degree of actual and perceived
control over specific sources of stress. For example, primary
control coping efforts are associated with lower symptoms
of anxiety and depression when used in response to control-
lable versus uncontrollable stressors (e.g., Finkelstein-Fox &
Park, 2019), whereas secondary control strategies are associ-
ated with lower distress in response to uncontrollable versus
controllable stressors (Tu et al., 2016).

The control-based conceptual model is well suited
for the identification of effective ways to cope with the
COVID-19 pandemic for several reasons. First, the
COVID-19 global pandemic is characterized by both con-
trollable (e.g., separation from friends and family) and
uncontrollable (e.g., being laid off, being hospitalized)
stressors. Therefore, both primary control and secondary
control coping may be important in managing these stress-
ors. Second, coping is viewed as responsive to the demands
of specific stressors and therefore can capture responses
to the wide range of stressors presented by the COVID-
19 pandemic. The authors are unaware of published
research using the control-based model in the context of
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this pandemic. Third, the model has been applied suc-
cessfully in previous research to assess coping and stress
reactivity in adults in response to two of the most salient
aspects of the global COVID-19 pandemic—coping with
medical illness (e.g., Compas et al., 1999a, 1999b; Com-
pas et al., 2015) and economic hardship and strain (e.g.,
Wadsworth & Compas, 2002). Fourth, the factor structure
of the control-based model of coping has been validated
using confirmatory factor analysis across a wide range of
diverse populations in regard to age, race, ethnicity, and
type of stress (Compas et al., 2017).

Potential Moderators of Coping
and Psychological Distress

Individual differences may also moderate associations
between coping and distress. Sociodemographic factors are
crucial to consider given the COVID-19 pandemic has ineq-
uitably affected underrepresented, underserved, and socially
marginalized individuals (Czeisler et al., 2020; de Bruin,
2020; Novacek et al., 2020; Yancy, 2020). These individuals
are forced to cope with the pandemic against a backdrop of
systemic inequalities, disenfranchisement from the health-
care system, and increased risk of contracting COVID-19
(Yancy, 2020). There may also be cultural differences in the
ways that individuals of different races and ethnicities in
the U.S., including Black and Hispanic, cope with COVID-
19 stress that may influence the association between coping
strategies and levels of anxiety, depression and other prob-
lems (Brantley et al., 2002; Hill & Hoggard, 2018; Weiss
et al., 2017). Furthermore, recent studies indicate that lower
income Americans have experienced greater mental health
impacts of COVID-19, suggesting the need to examine
income-related differences in stress and coping (McGinty
et al., 2020).

Current Study

To address these gaps in knowledge, we enrolled two com-
munity samples of adults to complete an online battery of
standardized questionnaires during the early stage of the
pandemic. We examined levels of COVID-19 stress, ways
of coping with COVID-19 stress, and symptoms of depres-
sion and anxiety. We hypothesized that COVID-19-related
stress would be positively associated with symptoms of
anxiety and depression; and that primary and secondary
control coping would be negatively associated with symp-
toms of anxiety and depression, while disengagement coping
would be positively associated with symptoms, beyond the

associations of stress with these symptoms. Furthermore, we
conducted exploratory analyses to examine whether these
associations were moderated by race, ethnicity, and income
level.

Methods
Participants

Participants included 709 adults ages 18 to 76 years
(M =38.2 years, SD =12.1). Eligible participants were (1)
ages 18 years or older and (2) English speaking. As shown
in Table 1, the sample was diverse with respect to race (69%
White, 13% Asian, 12% Black, 4% American Indian), eth-
nicity (29% Hispanic), and region of residence (ranging
from 15% from the Northeast to 43% from the West). The
majority of participants reported having a college education
(89%), having children under age 18 (61%), working full-
time (76%), and earning within the middle-income bracket
($45,000 - $150,000; 59%). Over half (55%) reported their
income was affected by COVID-19 and 13% reported being
unemployed due to COVID-19.

Procedure

To examine coping and mental health during the early
months of the COVID-19 pandemic among a large, diverse
sample of U.S. adults, data from two online studies were
combined for these analyses. Sample 1 included 572 partici-
pants who were recruited from May 5-7, 2020 through Ama-
zon Mechanical Turk (MTurk), an online platform in which
people complete tasks in exchange for money. Data were
initially collected from 580 people, but five were excluded
because they failed attention checks and three were excluded
because they completed the measures in less than 10 min,
resulting in 572 valid participants. Several studies support
the utility of collecting data via MTurk, including for obtain-
ing a diverse sample, obtaining information on mental health
problems, and rapidly obtaining data on coping in response
to COVID-19 (Buhrmester et al., 2018; Shamblaw et al.,
2021). Sample 2 comprised 137 participants who were
recruited between April 22 and July 12, 2020 through social
media, university emails distribution lists, and Research-
Match, an online platform created by academic institutions
to connect clinical researchers with volunteer participants
(Harris et al., 2012; Pulley et al., 2018). After informed
consent was obtained, participants completed questionnaires
through a secure online data capturing website (Qualtrics
in Sample 1 and REDCap in Sample 2). All participants
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Table 1 Participant

. Total Sample Sample 1 Sample 2 t/ y2¢
demographics (N=709) (N=572) (N=137)
Age in years, M (SD) 38.2(12.1) 369 (11.5) 43.4(13.1)  #(1,707)=5.69%**
Sex (% Female) 52.5 449 83.2 22 (1,1)=65.1%%*
White/Non-Hispanic (%) 56.1 50.2 81.0 22 (1,1)=42.71%*%*
Race (%) 22 (7,1)=28.25%*%
White/Caucasian 68.7 64.5 86.1
Black/African American 12.1 13.3 7.3
Asian 13.3 15.6 3.6
American Indian/Alaska Native 4.1 49 0.7
Mixed race 1.0 0.9 1.5
Other” 0.8 0.7 0.9
Ethnicity (%) x2 (1,1)=53.5%**
Hispanic or Latino 28.7 344 5.1
Not Hispanic or Latino 71.3 65.6 94.9
Education Level (%) x2 (3,1)=60.06%**
High school diploma or less 3.0 3.1 22
Some college/tech 8.1 7.2 11.8
College graduate 58.8 65.4 30.9
Graduate degree 30.2 24.3 55.1
Employment Status (%) 22(2,1)=47.95%**
Working full-time 75.8 80.6 55.6
Working part-time 11.5 10.7 14.8
Not working 12.7 8.8 29.6
Income (%) 22(2,1)=26.46%**
<$45K 34.1 35.0 29.9
$45,000-150,000 59.0 60.4 52.8
$150,000 + 6.9 4.6 17.3
COVID-19 stress, M (SD) 37.35(9.2) 37.2(9.5) 38.1(8.2) t(1,707) =1.02
Primary control coping, M (SD) .18 (.06) .18 (.09) .20 (.04) t(1,698) =3.44%*%
Secondary control coping, M (SD) 28 (.12) 27 (.13) .28 (.06) t(1,698) =1.44
Disengagement coping, M (SD) .15 (.05) .15 (.05) .14 (.03) t (1,698)==3.34%%%*

wxxp < 001

“test for differences between the two samples

®Includes respondents who chose Other and (in Sample 1 only) Mixed race, Prefer not to answer, and Mid-

dle Eastern/North African

received compensation for their time and effort. Approval for
study procedures was approved by the Institutional Review
Board at both participating sites.

Measures

Demographics

All participants provided their demographic information
including age, sex, race, ethnicity, marital status, education
level, employment status, unadjusted gross family income,

and financial information related to the recent COVID-19
pandemic.

@ Springer

Stress and Coping

The Responses to Stress Questionnaire—COVID-19 version
(RSQ; Connor-Smith et al., 2000) is a self-report measure
that identifies specific sources of stress and coping strategies
in response to those stressors. For the current study, par-
ticipants were provided a list of 14 representative stressors
related to COVID-19 (e.g., being diagnosed with COVID-
19, financial problems because of COVID-19, unable to
participate in normal routines) and then asked to rate how
stressful each of these stressors was for them in the past
6 months on a 4-point scale from 1 “Not at all” to 4 “Very.”
They could also indicate “Other” stressor for a total of 15
items. A total stressor score was computed by summing the
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responses to all 15 items, such that higher scores indicated
more COVID-19-related stress.

The second portion of the RSQ includes 57 items reflect-
ing three factors of coping and two factors involving auto-
matic responses to COVID-19 related stress. Responses to
stress are endorsed on a scale from 1 “Not at all” to 4 “A
lot” based on how often the participant used this strategy
when they experienced the identified stressors (in this case,
COVID-19-related stress). Because of both the controlla-
ble and uncontrollable nature of the stressors presented by
COVID-19, the present study focused on the three effortful
coping factors: primary control coping (i.e., problem-solv-
ing, emotional modulation, emotional expression; a sample
item is “I do something to try to fix the stressful parts of
COVID-19”), secondary control coping (i.e., acceptance,
cognitive reappraisal, positive thinking, and distraction, such
as “I think about the things I’'m learning from COVID-19
or something good that will come from it”), and disengage-
ment coping (i.e., avoidance, denial, and wishful thinking,
such as “When I’m around other people I act like COVID-19
never happened”). Using the standard method for scoring the
RSQ, proportion scores were calculated for each coping fac-
tor by dividing the total score for each of the factors by the
total score for the entire RSQ (Connor-Smith et al., 2000).
The RSQ has demonstrated excellent internal consistency,
test-retest reliability, and convergent and construct valid-
ity (Compas et al., 2017). Internal consistency for primary
control coping, secondary control coping, and disengage-
ment coping in Sample 1 was o (alpha)=.84, .83, and .84,
respectively and .79, .84 and .67, respectively in Sample 2.

Depression Symptoms

In Sample 1, participants completed the Patient Health
Questionnaire (PHQ-9; Kroenke et al., 2010), which is a
self-report measure assessing the nine cardinal symptoms
of Major Depressive Disorder as established by DSM-IV
criteria. Participants were asked to rate each of nine items
on a scale from 0 “Not at all” to 3 “Nearly every day” on
the basis of how much a symptom bothered them in the past
two weeks. Reliability and validity scores from the PHQ-9
have been demonstrated in several large samples (Kroenke
et al., 2010). In Sample 2, participants completed the Beck
Depression Inventory-1I (BDI-II; Beck et al., 1996), which
assesses the presence and severity of depressive symptoms
during the past two weeks. One item assessing suicidal idea-
tion was removed from the BDI-II because of concerns that
the research team could not provide appropriate crisis inter-
vention for those endorsing this item, leaving 20 items that
were rated on a 4-point scale from 0 “absence of symptoms”
to 3 “severe level of symptoms” (specific wording varies
by item). The BDI-II is a well-established and standard-
ized measure that demonstrates good construct validity and

internal consistency (Beck et al., 1996). For both depres-
sion measures, a total score is calculated by summing the
individual items. Internal consistency for the depression
measure was o (alpha)=.92 for Sample 1 and .93 for Sam-
ple 2. Guided by prior research indicating a strong correla-
tion between these two measures (e.g., Kung et al., 2013)
raw sum scores were converted to z-scores for each sample
separately and then combined to allow for pooled analyses
(e.g., Gruhn et al., 2016).

Anxiety Symptoms

Sample 1 used the 7-item anxiety subscale from the Depres-
sion Anxiety Stress Scales (DASS-21; Antony et al., 1998),
which assesses autonomic arousal, skeletal muscle effects,
situational anxiety, and subjective experience of anxious
affect from O “did not apply to me at all/Never” to 3 “applied
to me very much, or most of the time/Almost Always.” The
DASS-21 demonstrates good reliability and validity among
clinical and non-clinical samples (Davies et al., 2015). Sam-
ple 2 used the Beck Anxiety Inventory (BAI; Beck et al.,
1988) to assess self-reported subjective, somatic, and panic-
related symptoms of anxiety. Participants are instructed to
rate how bothersome each of the 21-items were for them
during the past month on a scale from 0 “Not at all” to 3
“Severely, it bothered me a lot.” The BAI demonstrates good
reliability and validity (Beck et al., 1988). For both anxiety
measures, a total score is calculated by summing the individ-
ual items. Internal consistency for the anxiety measure was o
(alpha) =.93 for Sample 1 and .93 for Sample 2. Guided by
prior research indicating a strong correlation between these
two measures (e.g., Norton, 2007), raw sum scores were
converted to z-scores for each sample separately and then
combined to allow for pooled analyses (Gruhn et al., 2016).

Statistical Analyses

All analyses were conducted using IBM SPSS version 27. Bivar-
iate correlations among age, coping factors, levels of stress, and
symptoms of depression and anxiety are presented in Table 2.
Independent Samples #-tests were computed to investigate sex,
racial, ethnic and income differences in levels of stress, coping
strategies, and symptoms of depression and anxiety. Multiple
linear regression was used to examine stress and coping factors
as predictors of depression and anxiety, controlling for age, sex,
race (Black v. non-Black), ethnicity (Hispanic v. non-Hispanic),
low income ($45 K or less in annual income v. greater than
$45 K annual income), and sample (1 or 2). The PROCESS
macro v3.5 (Hayes & Rockwood, 2017) for SPSS was then
used to explore whether these associations were moderated by
race, ethnicity and income (Table 3). PROCESS provides mean
centering of products and bootstrapped confidence intervals for
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Table 2 Descriptive statistics

> Variable Mean (SD) 1 2 3 4 5. 6 7
and correlations among age,
stress, coping and symptoms of 1. Age 38.18 (12.10) -
anxiety and depression 2. COVID-19 Stress 3735(9.22) —.15% —
3. Primary Control Coping 0.18 (0.06) 27%* —29%*  —
4. Secondary Control Coping 0.28 (0.12) 24%* —56%*  42%*
5. Disengagement Coping 0.15 (0.05) —. 14%%  24%* —58%*% . 51** —
6. Depression z-Score 0.0 (1.0) —22%%k - e4%* —.50%*% — 60%* 34k _
7. Anxiety z-score 0.0 (1.0) —23%k  6O*F 44k _ Gk Ok JTRE

#xp < 01

interaction terms. Significant interactions were probed with sim-
ple slopes analyses to determine the nature of any moderating
relationships.

Results
Preliminary Analyses

Before combining data from the two samples, participants from
Samples 1 and 2 were compared on age, sex, race, ethnicity,
education, income, stress and coping. As shown in Table 1, par-
ticipants from Sample 2 were significantly older, more likely to
be female, white-non-Hispanic, and to have completed college,
and less likely to be working full-time; they reported greater use
of primary control coping and less use of disengagement cop-
ing. Therefore, a dichotomous variable indicating sample was
included as a control in all multiple variable analyses.

On the COVID-19-related stressors list, participants reported
a mean item score of 2.46, corresponding to “‘somewhat stress-
ful”, indicating that on average participants were at least some-
what bothered by multiple stressors. Applying PHQ-9 cutoffs
provided by Kroenke et al. (2010), the proportion of participants
in Sample 1 whose depression scores fell into established clini-
cal cutoffs was 24.3% moderate, 27.9% moderately severe, and
11.9% severe. Applying BDI-II cutoffs provided by Beck et al.
(1996), the proportion of participants in Sample 2 whose depres-
sion scores fell into established clinical cutoffs was 10.9% in the
moderate range and 16.5% in the severe range. Regarding anxi-
ety, in Sample 1, the proportion of participants whose DASS-
21 anxiety scores fell into established clinical cutoffs (Antony
et al., 1998) was 35.2% in the moderate range and 21.3% in the
severe range. In Sample 2, the proportion of participants whose
BALI anxiety scores fell into established clinical cutoffs (Beck
et al., 1988) was 15.3% in the moderate range and 5.5% in the
severe range.

Bivariate Correlations and Comparisons

Table 2 shows correlations among key study variables. As
expected, at the bivariate level primary and secondary control
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coping were negatively related to COVID-19-related stress,
anxiety, and depression (r’s range from —.29 to —.61, all
p <.01), whereas disengagement coping was positively related
to these variables (7’s range from .24 to .34, all p <.01). Fur-
thermore, COVID-19-related stress, depression, and anxiety
were positively correlated with one another (#’s range from
.64 10 .77, all p <.01). Regarding demographic variables, age
was positively correlated with primary control coping and
secondary control coping, and negatively correlated with
disengagement coping, stress, depression and anxiety (all
p <.05, ranging from small to medium in magnitude). Female
participants reported more use of primary and secondary con-
trol coping, less use of disengagement coping, less COVID-
19-related stress, and less depression and anxiety than male
participants (all p <.01; see Supplemental table). Participants
who identify as Black, and (separately) who identify as His-
panic, reported less use of secondary control coping, more
use of disengagement coping, more COVID-19-related stress,
and more depression and anxiety than those who identify as
non-Black and non-Hispanic, respectively (all p <.05). Fur-
thermore, Hispanic participants reported less use of primary
control coping than non-Hispanic participants. Although par-
ticipants who fell into the low-income bracket versus the mid-
dle/high income bracket did not differ significantly in COVID-
19 stress, those in the low-income bracket experienced more
depression and anxiety and used less primary control coping
compared to individuals with middle/high income. Based on
these differences, multivariable analyses included effects for
age, sex, race and ethnicity, income, and sample source.

Multiple Regression Analyses: COVID-19 Stress
and Coping as Predictors or Symptoms of Anxiety
and Depression

Stepwise linear multiple regression analyses were conducted
to examine associations between levels of COVID-19 related
stress, coping, and symptoms of anxiety and depression.
In the first step (Table 3, Model 1), COVID-19 stress was
entered as a predictor of symptoms, controlling for age, sex,
race, ethnicity, income and sample. The models for anxiety
symptoms (F [7676]=95.15, p <.001, adjusted R*> = .49)
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Table 3 Main effects and moderators of coping strategies as predictors of anxiety and depression symptoms
Anxiety Depression
B 95% CI t p AR’,; B 95% CI t P AR

1.COVID-19 Stress .06 .056, .069 19.96 <001 R’=.49 .06 .056, .068 1892  <.001 R?=.45
2.COVID-19 Stress .06 .052, .064 18.70 <.001 - .06 .049, .061 17.71 <.001 -
Primary Control Coping (PCC)* -3.38 —427,-249 -745 <001 .03*** —481 -=5.71,-391 -10.54 <.001 .07***
3.PCC x Moderator:

Race -1.84 -482,1.15 -121 .23 .001 -127 -428,1.74 -83 41 .0005

Ethnicity 317  .23,6.10 212 .03 .003* 1.00 -1.96,397 .66 S1 .0003

Low income 135 —-.36,3.06 155 .12 .002 .02 -1.71,1.75 .02 .98 <.0001
2.COVID-19 Stress .05 .038, .052 1325 <.001 - .04 .037, .051 1239 <.001 -
Secondary Control Coping (SCC)* -2.67 -3.20,-2.14 -9.96 <.001 .07*%* 2175 -3.27,-2.16 -9.63 <.001 .06%***
3.SCC x Moderator:

Race -3.00 -5.11,-89 =279 .006  .005** =287 -=5.09,-.66 254 .01 .005%*

Ethnicity 12 -1.13,1.37 .19 .85 <.0001 -.26 -1.57,1.06 -.38 .70 .0001

Low income .08 -.82,.99 18 .86 <.0001 -.13 -.1.09, .82 -.28 78 .0001
2.COVID-19 Stress .06 .054, .066 19.03 <.001 - .06 .05, .06 17.88  <.001 -
Disengagement Coping (DC) * 230  1.19,3.41 407 <.001 .01%** 3715  2.57,4.86 6.39 <.001 .03%#%**
3.DC x Moderator:

Race -2.85 -6.28,.55 -1.65 .10 .002 -.36 -6.87, .15 -1.88 .06 .003

Ethnicity =512 =8.07,-2.17 -341 <001 .008*** —-2.19  -=5.25,.87 -1.40 .16 .002

Low income -84 304,135 =75 45 .0004 .94 -1.31,320 .82 41 .0005

All analyses control for age, sex, race, ethnicity, low income, and sample source. B =unstandardized regression coefficients. AR? for Model 2
indicates the total variance in depression or anxiety explained by coping + control variables, above and beyond the adjusted R? for model 1. R?
for moderators indicates additional variance explained by the moderator, above and beyond the adjusted R? for model 2. For moderation, refer-
ence categories were as follows: race (Black [ref.] versus non-Black), Ethnicity (Hispanic [ref.] versus non-Hispanic), Low income (<45 K
annual income [ref.] versus more)

Model 1 includes control variables and stress; Model 2 adds coping; Model 3 adds interaction terms for coping x demographic variable
*R-squared change significant at p <.05 compared to prior Model

**R-squared change significant at p <.01 compared to prior Model

***R-squared change significant at p <.001 compared to prior Model

When we applied the False Discovery Rate (FDR; Benjamini & Hochberg, 2000) correction for multiple analyses, the pattern of results was gen-
erally unchanged, such that stress and all three forms of coping remained significant predictors of both anxiety and depression, and three out of
four interactions terms remained significant. Only the interaction of ethnicity x primary control coping in relation to anxiety was no longer sig-
nificant. Similar results were obtained using the more conservative Bonferroni correction for multiple analyses (only the interactions of ethnicity
X primary control coping in relation to anxiety, and race x secondary control coping in relation to depression, were no longer significant)

and depression symptoms (F [7675]=79.93, p <.001,
adjusted R? = .45) were significant. As expected, adults who
reported more COVID-19-related stress reported more anxi-
ety and depression symptoms. '

In the next step we added coping strategies to the above
model as predictors of symptoms, after controlling for
stress and demographic variables. Separate models were
estimated for primary control coping, secondary control
coping, and disengagement coping. The overall equations
predicting anxiety symptoms were significant for primary
control (F (8,675)=96.91.87, p <.001), secondary control

! These multivariable associations between stress and symptoms
were significant for both samples separately (analyses not shown) as
well as for the combined sample reported here.

(F (8,675)=107.73, p <.001), and disengagement coping,
(F (8,675)=87.25, p <.001). Similarly, the models pre-
dicting depression symptoms were significant for primary
control (F (8,674)=95.06, p <.001), secondary control (F
(8,674)=91.03, p <.001), and disengagement coping (F
(8,674)=179.17, p <.001). Greater use of primary control
and secondary control coping was associated with lower lev-
els of depression and anxiety, whereas greater use of disen-
gagement coping was associated with higher symptom levels
of both depression and anxiety.? As shown in in the AR?
column of Table 3 (Model 2), in all cases coping strategies

2 These multivariable associations between coping and symptoms
were significant for both samples separately (analyses not shown) as
well as for the combined sample reported here.

@ Springer



11504 Current Psychology (2023) 42:11497-11509
a. C.
o lack = = Non-Black e Hispanic e= = Non-Hispanic
0.60 0.4
0.30 0.2
= = ~
2 000 %0 S~
2 £ SS
~
~
-0.30 -0.2 ~ ~
~
-0.60 -0.4
Low High Low High
Secondary Control Coping Primary Control Coping
b. d.
B ack e e Non-Black e Hispanic e = Non-Hispanic
0.60 0.4
0.30 0.2 \
j -
=] >
@ 2
@ 0.00 £ 0 -
S S -
[ << i -
(=] - =
0.30 -0.2 -
-0.60 -04
Low High Low High

Secondary Control Coping

Disengagement Coping

Fig. 1 Race and ethnicity as moderators of the association between coping and symptoms

explained additional variability in symptoms, beyond that
explained by stress, although effect sizes were small.

Next, we examined moderators of these associations between
coping and symptoms using the PROCESS macro for SPSS
(Hayes & Rockwood, 2017). As shown in Table 3, Model 3,
race emerged as a significant moderator, such the association
between secondary control coping and both anxiety and depres-
sion was significantly stronger for participants who identified as
Black versus all other races (see Fig. 1a for anxiety and Fig. 1b
for depression). Second, ethnicity moderated the association
between coping and anxiety, such that the association of both
primary control coping (Fig. 1c) and disengagement coping
(Fig. 1d) with anxiety was significant for non-Hispanic but non-
significant for Hispanic participants.

Discussion
The COVID-19 global pandemic has presented an

international public health crisis that has brought
unprecedented levels of financial, social, and health-related

@ Springer

stress, as well as high rates of mental health problems,
including symptoms of anxiety, depression, trauma, and
substance abuse (e.g., Czeisler et al., 2020; McKay &
Asmundson, 2020). Individuals of color and otherwise
marginalized populations are at particularly high risk for
adverse outcomes (de Bruin, 2020; Novacek et al., 2020).
The need for resources to address these mental health
problems is a public health priority (Gruber et al., 2020;
Kaslow et al., 2020); however, current evidence on ways to
cope with COVID-19-related stress has not been informed
by theories that describe a full range of coping strategies
that may be effective. The current study addressed this
gap by examining associations among COVID-19-
related stress, three empirically-validated types of coping
strategies, and symptoms of anxiety and depression,
in a large sample of U.S. adults in the early stages of
the pandemic. These analyses are guided by a control-
based model of coping that has identified adaptive and
maladaptive ways of coping with a range of controllable
and uncontrollable stressors (Compas et al., 2017; Weisz
et al., 1994).
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Consistent with recent findings (e.g., Kujawa et al., 2020;
Taylor et al., 2020), these adults reported significant levels
of stress related to multiple facets of the COVID-19 pan-
demic. These include financial difficulties, difficulty balanc-
ing work and family responsibilities, social isolation, and
fears about themselves or family members becoming sick
with COVID-19. Participants also reported elevated symp-
toms of both anxiety and depression; specifically, more than
a quarter of the sample reported moderate to severe levels
of depression symptoms, and more than one-fifth reported
moderate to severe symptoms of anxiety. These high symp-
tom levels are consistent with those reported in two other
recent studies of U.S. adults during the pandemic (Czeisler
et al., 2020; McGinty et al., 2020). In keeping with earlier
reports (e.g., Krogstad & Lopez, 2020; Kujawa et al., 2020;
Millett et al., 2020), the current analyses identified note-
worthy subgroup variations in stress and symptom levels:
frequency and severity of stressors was higher among adults
who identified as Black or Hispanic, and symptoms were
higher among those who identified as Black, Hispanic, or
low-income. These differential patterns of stress exposure
suggest that public health interventions designed to reduce
COVID-19-related stress should be targeted to these vulner-
able populations (Kaslow et al., 2020).

Unexpectedly, males and younger adults reported more
COVID-19-related stress, and higher symptom levels.
Despite older adults being at higher risk for longer and
more severe course of the illness and typically being more
isolated during the pandemic, our findings coincide with
recent data indicating that younger adults report more anxi-
ety and social isolation than older adults during this period
(de Bruin, 2020; McGinty et al., 2020). Socioemotional
selectivity theory suggests the size of social networks typi-
cally declines with older age, while satisfaction with these
networks increases (English & Carstensen, 2014); thus,
older adults who are required to isolate to reduce exposure
to COVID-19 may experience this isolation less negatively.
The finding that males reported more stress and symptoms
is surprising, as the opposite pattern has typically been
observed both prior to (Kessler et al., 2005) and during the
pandemic (Kujawa et al., 2020). This unexpected finding
may reflect that in our diverse sample, males were younger
and more likely to be Black or Hispanic than females, or that
more distressed individuals chose to complete the online
surveys.

Multivariable models indicated that COVID-19-related
stress is significantly and positively associated with higher
levels of anxiety and depression. These associations were
large in magnitude and underscore that variations in the
ways that adults experience the pandemic (e.g., extent to
which it affects their income, family life and social function-
ing) are related in meaningful ways to their symptom levels.

In the primary focus of this study, we examined asso-
ciations of three types of coping strategies with symptoms
of anxiety and depression, above and beyond the associa-
tion of stress with symptoms. Consistent with a large body
of research supporting the control-based model of coping,
efforts to cope with COVID-related stress by engaging with
the stressor (whether through primary or secondary con-
trol coping) were associated with lower symptom levels.
These patterns have recently been confirmed with other
samples of adults coping with COVID-19 (e.g., Gurvich
et al., 2020; Shamblaw et al., 2021). Although effect sizes
were small, the current findings suggest that stress associ-
ated with COVID-19 is heterogenous in nature, including
aspects that are perceived as controllable and uncontrollable.
Furthermore, disengagement coping, which involves efforts
to avoid or deny the stressor, was strongly associated with
higher symptom levels for the entire sample. The consist-
ency of these associations between coping and symptoms,
even after controlling for stress levels, suggests that all three
forms of coping may be important in understanding how
to build resilience in response to COVID-19 stress. Teach-
ing the use of a range of coping skills, including problem
solving, the modulated expression of emotions, cognitive
reappraisal, and acceptance, as well as skills to appraise
accurately the controllability of specific stressors (e.g., Bet-
tis et al., 2017; Compas et al., 2010) all may be important in
the management of COVID-19 stress. Conversely, efforts to
deny or avoid COVID-19-related stress may be maladaptive
(Aldao et al., 2010), in part because of the pervasive spread
of the virus, restrictions due to stay-at-home guidelines, and
loss of employment, which make the stress of COVID-19
unavoidable. Individuals facing chronic stress may simulta-
neously use both adaptative and maladaptive coping skills
depending on both the environmental context (dangerous or
normative) and the outcome (safety or injury; Wadsworth,
2015). Additional research is needed on potential interac-
tions among these forms of coping; for example, when indi-
viduals employ multiple coping strategies simultaneously,
might disengagement coping moderate or negate the benefits
of primary or secondary control forms of coping? Does per-
ceived controllability of the stressor moderate associations
between coping and symptoms?

The current sample provided sufficient power to exam-
ine whether associations between coping and symptoms
were moderated by theoretically important demographic
variables. Two interesting patterns emerged. First, efforts
to adapt to COVID-19-related stress by using forms of sec-
ondary control coping, including reframing one’s thoughts
or accepting the stressor, had a stronger association with
lower symptoms of depression and anxiety for Black than
non-Black adults. In other words, coping strategies that are
best suited to uncontrollable stressors were particularly
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beneficial for the mental health of participants who iden-
tify as Black. Throughout the pandemic, people of color
have experienced higher rates, severity and mortality of
COVID-19 (Centers for Disease Control and Prevention,
2021), accompanied with limited access to testing and vac-
cines (Grigsby-Toussaint et al., 2021) and to culturally sen-
sitive sources of support (DeSouza et al.. 20,201). These
health disparities, against a backdrop of persistent systemic
racism, create a public health crisis for Black individuals
(American Public Health Association, 2020) that is likely
perceived as uncontrollable. Second, although Hispanic par-
ticipants reported less use of primary control coping and
more use of disengagement coping than non-Hispanic par-
ticipants, these coping strategies were not associated with
symptoms of anxiety for this group. In the context of high
and persistent cumulative stress levels, typically-maladap-
tive coping pattens such as disengagement may not add to
the strong negative effects of stressors on mental health,
and may actually be functionally adaptive in the short term
(Amirkhan, 2020; Wadsworth, 2015). These race/ethnicity
by coping interactions suggest that intervention designed
to increase adaptive coping and reduce the negative men-
tal health consequences of COVID-19 should be culturally
adapted (Rathod et al., 2018).

This study has several limitations including a reliance
on self-report measures; a cross-sectional design with
data collected early in the pandemic such that we could
not observe changes over time in stress, coping patterns or
symptoms; use of on-line platforms to collect data rapidly
(Cheung et al., 2017); and that the two samples combined
here used different measures of depression and anxiety
symptoms. Additional research is needed to examine
responses to the COVID-19 pandemic over time, includ-
ing whether perceptions of controllability have changed
as vaccines and therapeutic medications have become
more widely available, and to establish causal links
between coping and symptoms. Researchers should also
examine how other psychosocial aspects of the pandemic
such as risk perception (Gerhold, 2020) may interact with
coping to influence outcomes. Despite these limitations,
these findings from a large heterogeneous sample of U.
S. adults have a number of implications for public health
and clinical interventions. First, a noteworthy portion
of the sample reported significant levels of depression
and anxiety symptoms that indicate the need for mental
health interventions, consistent with prior research (e.g.,
Czeisler et al., 2020). Second, the findings underscore
that stress and emotional distress related to COVID-19 are
not uniformly distributed across the population; rather,
certain subgroups are more vulnerable to adverse out-
comes, including people of color, whose greater risk for
health and economic consequences are well documented,

@ Springer

and younger adults, who are sometimes portrayed in the
media as relatively unaffected. Identification of sub-
groups at greater risk is a first step toward targeted pre-
ventive interventions (Kaslow et al., 2020). Finally, the
finding that both primary and secondary control coping
are associated with reduced risk for symptoms suggests
that evidence-based treatments that teach emotion regula-
tion (e.g., Dialectical Behavior therapy; Linehan, 1993),
acceptance (e.g., Acceptance and Commitment Therapy;
Hayes et al., 1999), and cognitive restructuring (e.g.,
Cognitive Behavior Therapy; Beck et al., 1979) may also
be effective in reducing the impact of COVID-19-related
stress and thus reducing anxiety and depression. Increas-
ing the accessibility of interventions through novel modes
of service delivery such as telehealth or integrated pri-
mary care models is imperative in order to reduce the
devastating public mental health consequences of this and
future pandemics (Pfefferbaum & North, 2020).
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