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How individuals think about and deal with 
uncertain stressors can have strong emotional 
consequences. Some individuals respond to 
threatening situations with high levels of distress 
while others remain emotionally resilient. Over 
time, these patterns of behavior can influence 
mental health outcomes and overall well-being 
(Penley et  al., 2002). Examining cognitive, 
social, and affective factors that influence anxi-
ety in response to a stressor can help explain why 
some people feel more anxious than others in the 
face of uncertain threats, which may illuminate 
new strategies to help people maintain resilience 
during stressful times.

Pandemic health threats present a unique 
opportunity to study the psychosocial factors 

that influence anxiety in response to a real-
world uncertain stressor in a large sample of 
individuals at the same time, with relatively 
high intensity, and personal relevance, and for a 
prolonged duration. Health threats posed by 
novel pandemics can be particularly stressful 
because of the lack of knowledge surrounding 
the illness, the uncertain nature of contagious 
disease, and rapidly changing information 
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about the event. Such characteristics of pan-
demics contribute to the overall uncertainty of 
the threat, which consequently elicits higher 
levels of anxiety (Grupe and Nitschke, 2011; 
Lake and LaBar, 2011).

These characteristics were particularly sali-
ent in the context of the novel coronavirus dis-
ease (COVID-19) pandemic. The first known 
case of COVID-19 in the United States was 
documented on January 20 2020, and quickly 
spread to approximately 4.7 million cases and 
155,000 deaths by July 2020 (Holshue et  al., 
2020; CDC, Corona virus disease 2019 
(COVID-19): Cases in the U.S., 2020). The 
pandemic caused widespread societal disrup-
tion, and local governments enacted restrictions 
on interpersonal contact through temporary clo-
sures of non-essential businesses, recreational 
activities, and schools. These regulations, the 
economic impact of the pandemic, and personal 
experience with the illness itself, left many 
individuals personally affected. The scale and 
severity of the COVID-19 pandemic was also 
accompanied by a rise in anxiety symptoms 
(CDC, Mental Health Household pulse survey 
2020). Understanding the factors that contrib-
ute to anxiety about the pandemic is important 
for developing targeted public health messag-
ing and for identifying methods to help indi-
viduals cope with mental health struggles 
during this unprecedented event.

To optimally predict anxiety in the face of an 
uncertain stressor, theoretical models that 
account for the relationships among multiple 
psychosocial factors are needed. Taha et  al. 
(2014) developed such a model to predict anxi-
ety about the H1N1 pandemic of 2009. The 
researchers postulated that prior to appraising a 
potential threat, trait psychological characteris-
tics may bias individuals toward certain apprais-
als. Specifically, intolerance of uncertainty 
(IU)—a trait characteristic that reflects an indi-
vidual’s level of tolerance for uncertain out-
comes—is associated with greater threat 
appraisals, or the judgment of how threatening 
an event is, which predicts state anxiety across a 
variety of contexts (Dias et al., 2012; Ringeisen 
et  al., 2019; Skinner and Brewer, 2002). Then, 

building upon the transactional model of stress 
(Folkman et al., 1986), Taha et al. (2014) linked 
threat appraisals to subsequent coping behaviors. 
Emotion-focused coping strategies are centered 
around dealing with the emotional reaction to a 
stressor, whereas problem-focused coping strate-
gies focus on managing the stressor itself 
(Lazarus and Folkman, 1984). Though the adap-
tiveness of coping strategies is likely context-
specific, studies have generally found greater 
emotion-focused coping to be predictive of 
higher state anxiety, and greater problem-focused 
coping strategies to be predictive of lower state 
anxiety in response to a stressor (Ben-Zur, 2005; 
Endler et al., 2000; Iida et al., 2017).

Accordingly, the theoretical model devel-
oped by Taha and colleagues tested how trait IU 
influences state anxiety about the 2009 H1N1 
pandemic through the effects of both appraisals 
and coping behaviors. Utilizing structural equa-
tion modeling (SEM), the authors found that 
greater IU was associated with lower appraisals 
of self-control and other-control, which was 
subsequently related to lower levels of prob-
lem-focused coping, and higher H1N1-related 
anxiety. Higher IU was also associated with 
greater threat appraisals and subsequently 
greater emotion-focused coping. Greater use of 
emotion-focused coping predicted higher H1N1 
anxiety, while greater use of problem-focused 
coping predicted lower H1N1 anxiety. The 
model that included both appraisals and coping 
strategies achieved the best fit to the data when 
compared to alternative models that excluded 
either or both constructs. These results demon-
strate that IU, appraisals, and coping strategies 
are all critical factors that influence anxiety 
responses to an uncertain threat.

The COVID-19 pandemic presented a unique 
opportunity to test the reliability of this theoreti-
cal model in the context of a different pandemic 
event. We conducted a pre-registered study, 
using the Taha et al. (2014) psychosocial model, 
on self-report data collected during the initial 
wave of U.S. coronavirus cases in April, 2020. 
We hypothesized that, as with the findings from 
Taha and colleagues, stress appraisals, and cop-
ing strategies would sequentially influence the 
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relationship between IU and pandemic-related 
anxiety. We conducted both hypothesis-testing 
analyses and planned exploratory analyses to 
examine the relationships in the model and fur-
ther our understanding of the contextual factors 
that may impact them. Specifically, we hypoth-
esized that higher IU would generate greater 
threat appraisals, which would lead to greater 
endorsement of emotion-focused coping and 
consequently higher COVID-19 anxiety. In con-
trast, lower IU would generate greater self-con-
trol and other-control appraisal, which would 
predict more problem-focused coping and lower 
COVID-19 anxiety.

To expand on this model in novel ways, we 
conducted pre-registered planned analyses to 
explore how political affiliation, trait anxiety, 
and personal experiences related to the COVID-
19 pandemic moderate these directional effects. 
There is empirical evidence demonstrating that 
political ideology is related to health behaviors 
and attitudes toward health policies during the 
COVID-19 pandemic in the U.S. (Christensen 
et al., 2020; Gadarian et al., 2021). For example, 
Rothgerber et al. (2020) found that greater polit-
ical conservatism predicted lower engagement 
in social distancing. Conservatives also tended 
to report lower concern about COVID-19, which 
was found to be related to political beliefs more 
so than direct experience with effects of the pan-
demic or exposure to conservative messaging 
(Conway et  al., 2021). These studies demon-
strate a critical need for public health messaging 
to be able to communicate information effec-
tively across political lines. A deeper characteri-
zation of how political affiliation may influence 
the psychosocial determinants of anxiety about 
the COVID-19 pandemic may facilitate the 
development of more precisely targeted public 
health messaging. One example is to frame 
health recommendations with respect to psycho-
logical variables that are central to different 
political affiliation’s responses to the pandemic 
health threat.

There is strong empirical evidence demon-
strating positive correlations between threat and 
uncertainty sensitivity and conservatism (Jost 
et  al., 2003). More recently, researchers have 

questioned the unidimensionality of this rela-
tionship and sought to understand whether dif-
ferent kinds of threats are related differently to 
conservatism. The Compensatory Political 
Behavior model, in particular (Crawford, 2017), 
has asserted that conservatives are particularly 
sensitive to physical threats, an account which 
has been supported empirically (Brandt et  al., 
2020). Importantly, this line of research has pri-
marily been focused on self-reported responses 
to threat, demonstrating that these effects of 
political ideology may impact threat appraisal 
specifically. In the U.S., the COVID-19 pan-
demic yielded politically divergent responses. 
Decisions about lockdown measures, economic 
aid, and social contact regulations became 
points of discord across party lines, promul-
gated by politically-oriented news outlets and 
social media, that could influence how individ-
uals appraised the threat of the pandemic. 
Consequently, we explored the moderating 
effects of political affiliation on the relationship 
between IU and appraisals of the pandemic.

Moreover, trait anxiety and IU are considered 
to be independent constructs and are both com-
monly implicated in anxiety disorders (Carleton, 
2012), and trait anxiety also influences stress 
appraisals (Jerusalem, 1990). In light of this, we 
aimed to explore whether trait anxiety would 
moderate the relationships between IU and 
appraisals. Finally, although the COVID-19 pan-
demic presents a health threat to the entire popu-
lation being studied, there is variability in the 
amount of personal life disruption experienced 
by individuals depending on the degree to which 
pandemic-related restrictions impacted specific 
aspects of their lives. For example, some indi-
viduals lost their jobs or shifted to remote work, 
took on additional childcare responsibilities as 
schools shut down, or became caretakers for vul-
nerable family members, while others may not 
have had to undergo such changes. Sudden dras-
tic changes in lifestyle, such as decreased mobil-
ity and limits on social interactions, may cause 
additional distress when coupled with the loom-
ing threat of pandemic illness. Additionally, 
these limitations may decrease the availability of 
previously relied-upon coping behaviors, such as 
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getting out to see friends or going to the gym, 
resulting in engagement of coping strategies that 
are less effective at reducing anxiety. In particu-
lar, we were interested in whether the level of life 
disruption would influence the relationship 
between coping styles and anxiety about the 
COVID-19 pandemic, given that the severity of 
stressful events may moderate the efficacy of 
coping strategies on resulting anxiety.

Methods

Pre-registration

The design and analysis plans for the study 
were pre-registered through the Open Science 
Framework (OSF) and can be accessed at 
https://osf.io/7zafk. The data and statistical 
code to run the structural equation models have 
been made publicly available via OSF and can 
be accessed at https://osf.io/mh7re/.

Participants

Individuals over 18 years old were recruited on 
Amazon’s Mechanical Turk (MTurk) online 
research platform (www.mturk.com). Participants 
provided informed consent on-line, and the study 
was approved by the Institutional Review Board. 
Participants were U.S. residents, had a worker 
approval rating (proportion of completed tasks 
that were approved by the researcher) of 90% or 
higher, and had previously completed a minimum 
of 100 tasks. These selection criteria helped to 
ensure the data quality and integrity by filtering 
out fraudulent responders (e.g. from automated 
“bot” programs or international respondents 
masking location with virtual private servers) and 
individuals with a history of poor quality or unre-
liable work (Peer et  al., 2014). A total of 1579 
individuals participated in this study. The sample 
size was determined in advance to be concordant 
with that of Taha et  al. (2014) (N = 1027), in 
which a replication of their power analysis of the 
full model showed that a minimum of 700 partici-
pants would be needed to detect a small effect 
size (0.1) at a power level of 0.80 (Soper, 2021). 
Data were included for analysis from this total 

sample if the survey was complete, all three atten-
tion checks were passed (see Procedure), total 
survey duration was no less than 8 minutes (one 
standard deviation below the mean survey com-
pletion time of 15 minutes), and question 
responses were not the same on every question 
within any measure. No data analysis was con-
ducted prior to the completion of data collection.

After filtering for these criteria, the final 
analyzed sample consisted of 1186 participants. 
The age range of the final sample was 18–
76 years old (M = 38, SD = 11). The final sample 
included 59.7% (n = 708) male participants, 
40.2% (n = 477) female participants, and 0.08% 
non-binary participants (n = 1). The sample 
included 75.3% (n = 893) Caucasian/White par-
ticipants, 12% (n = 143) Black or African 
American participants, 6.2% (n = 73) Asian par-
ticipants, 3.5% (n = 42) multi-race participants, 
1.4% (n = 17) participants who identified as a 
race not included in this list, 0.3% (n = 4) of par-
ticipants of unknown race, and 0% (n = 0) 
Native Hawaiian or other Pacific Islander par-
ticipants. Participants reported their highest 
level of education, and 48.9% (n = 580) had 
completed their Bachelor’s degree or equiva-
lent, 14.1% (n = 167) had completed their 
Master’s degree or equivalent, 13.6% (n = 161) 
had completed some college or university, 
11.7% (n = 139) had completed an Associate’s 
degree or equivalent, 8.9% (n = 105) had com-
pleted high school obtained their GED, 1.4% 
(n = 17) had completed their Doctorate or equiv-
alent, 1.3% (n = 15) had completed some gradu-
ate school, and 0.2% (n = 2) had completed 
some high school. Participants also self-
reported their yearly income, and 8.3% (n = 99) 
made less than $12,500, 12% (n = 142) made 
between $12,500 and $24,999, 18% (n = 213) 
made between $25,000 and $37,499, 16.2% 
(n = 192) made between $37,500 and $49,999, 
15.7% (n = 186) made between $50,000 and 
$62,499, 10.5% (n = 125) made between 
$52,500 and $74,999, 8.3% (n = 99) made 
between $75,000 and $87,499, 4.4% (n = 52) 
made between $87,500 and $99,999, and 6.5% 
(n = 78) made $100,000 or more. The political 
distribution of our sample was comprised of 

https://osf.io/7zafk
https://osf.io/mh7re/
www.mturk.com
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38.3% (n = 454) conservatives, 14.4% (n = 171) 
independents, and 47.3 % (n = 561) liberals.

Measures

Intolerance of uncertainty.  The Intolerance of 
Uncertainty Scale (IUS) (Buhr and Dugas, 
2002) measures an individual’s trait-level intol-
erance of uncertainty. Participants respond to 
27 statements indicating how much each state-
ment describes them on a 5-point Likert scale, 
ranging from 1 (not at all representative) to 5 
(completely representative). A total score per 
participant was calculated by using the mean 
rating across all items.

Stress appraisal measure.  The Stress Appraisal 
Measure (SAM) (Peacock and Wong, 1990) 
captures an individual’s cognitive appraisals of 
a stressor on seven subscales: threat (potential 
for future harm/loss), stressfulness (overall per-
ceived stress), challenge (potential for future 
gain/growth), centrality (perceived importance 
for well-being), self-control (extent that the 
event is in one’s control), other-control (extent 
that the event is in others’ control), and uncon-
trollability (extent that the event is uncontrolla-
ble by anyone). The SAM has 28 questions that 
are answered with a 5-point Likert scale using 
the response labels “not at all,” “slightly,” 
“moderately,” “considerably,” and “extremely.” 
Instructions were modified to direct partici-
pants to answer these questions in regards to 
their current “.  .  .thoughts about various aspects 
of the COVID-19 pandemic.” Subscale scores 
were calculated by taking the mean rating 
across items in each subscale.

Survey of coping profiles endorsed.  The Survey of 
Coping Profiles Endorsed (SCOPE) (Matheson 
and Anisman, 2003) measures an individual’s 
coping strategy use in response to a specific 
stressor. Participants respond to 50 questions 
with a 5-point Likert scale (ranging from 
“never” to “almost always”) about the extent 
they use a particular behavior to cope with that 
stressor. Instructions were modified to prompt 
participants to answer questions about their 

coping strategies for “.  .  .problems or stresses 
related to the COVID-19 pandemic.” The 
SCOPE includes 14 subscales. Although the 
factors of this instrument have been previously 
determined (Matheson and Anisman, 2003), 
this factor structure may vary across situations 
due to contextual restraints on available or 
appropriate coping strategies (Folkman and 
Lazarus, 1980). Following the approach of Taha 
et al. (2014), we performed a principal compo-
nents analysis with varimax rotation on the sub-
scale mean ratings to confirm which subscales 
group into emotion-focused and problem-
focused factors. A subscale was included in a 
factor if its factor loading was >0.40. The cog-
nitive distraction subscale had a >0.40 factor 
loading for both factors (0.516 and 0.404, 
respectively), so it was included in the factor 
with the higher loading of the two (emotion-
focused coping). Emotion-focused strategies 
included self-blame, other-blame, rumination, 
emotional expression, emotional containment, 
cognitive distraction (denial), passive resigna-
tion, and wishful thinking. Problem-focused 
strategies included social support seeking, 
active distraction (activity), cognitive restruc-
turing, problem solving, religiosity, and humor. 
A total score per factor was calculated by taking 
the mean rating of all items from subscales in 
that factor. The subscale groupings were identi-
cal as in Taha et al. (2014), with the exception 
of the addition of the religiosity subscale in our 
problem-focused coping group. Moreover, 
these groupings match those initially observed 
by Matheson and Anisman (2003), whereby 
emotion-focused coping strategies aim to avoid 
the stressor and regulate one’s emotional 
response (e.g. blame, denial, and rumination), 
whereas problem-focused coping strategies 
reframe the problem (cognitive restructuring, 
problem solving, and humor) and facilitate an 
active response to the stressor (active distrac-
tion, social support seeking, and religiosity).

State-trait anxiety inventory.  The State-Trait Anxi-
ety Inventory (STAI) (Spielberger et  al., 1983) 
measures an individual’s level of current anxiety 
(state anxiety) and general anxiety (trait anxiety). 
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Participants respond to 40 total statements (20 
state, 20 trait) and indicate to what extent that 
statement describes how they feel on a 5-point 
Likert scale ranging from “not at all” to “very 
much so.” The STAI-state instructions were 
modified to prompt participants to respond with 
how they felt about the “. . .COVID-19 pan-
demic right now, that is, at this current moment.” 
A total score representing COVID-19 anxiety 
was calculated by taking the mean rating across 
all items in the STAI-state questionnaire.

COVID-19 experience.  Participants completed 
15 questions about aspects of their personal 
experience during the COVID-19 pandemic 
(Anet et al., 2020). Questions included thoughts 
about the pandemic (worry, likelihood of catch-
ing the virus, economic impact of the pandemic, 
predicted length of shutdown measures) and 
behaviors (social distancing, hand washing). In 
addition to these questions, participants also 
completed a checklist of disruptive life changes 
that they may have experienced since the pan-
demic began (i.e. lost a job, became responsible 
for more childcare, had to cancel a major life 
event) (full checklist available online; see Open 
Practices Statement). The total number of 
checked items comprised a COVID-19 life dis-
ruption score.

Political affiliation.  Within the demographics 
section of the survey, participants self-identi-
fied their political affiliation by responding to 
the prompt: “Please select the political leaning/
affiliation that you most identify with.” The 
response options consisted of “Extremely con-
servative,” “Somewhat conservative,” “Neither 
liberal nor conservative,” “Somewhat liberal,” 
and “Extremely liberal.” For our analyses, the 
“Extremely” and “Somewhat” responses were 
binned together.

Procedure

All data were collected between April 16th, 
2020 and April 30th, 2020—around the initial 
wave of the COVID-19 pandemic in the U. S., 
and after many states had enacted stay-at-home 

orders. Upon electing to participate, the partici-
pants first completed an online informed con-
sent form and then followed a link to our study, 
hosted on Qualtrics (Qualtrics, Provo, UT). 
Participants then completed a captcha, and read 
general instructions indicating that they should 
pay attention and answer honestly when com-
pleting the questionnaires. The STAI-state 
questionnaire was administered first in order to 
capture state anxiety at baseline without any 
potential influence from other measures. The 
next set of measures was randomized to help 
control for order effects: STAI-Trait, SAM, 
SCOPE, and IUS. After this randomized block 
of measures, participants then completed the 
COVID-19 experience questionnaire and demo-
graphics questions. One attention check ques-
tion was included in the randomized block 
(“Please select 3 to indicate that you are paying 
attention”), and a final attention check question 
was completed at the end of the survey (“Do 
you feel that you paid attention, avoided dis-
tractions, and took this survey seriously?”) 
(Stanley et al., 2019). Participants were assured 
that their answer to the final attention check 
would not affect their payment or eligibility for 
future studies. Participants were paid $4.00 for 
completion of the study.

Statistical analysis

Structural equation modeling.  An observed-varia-
ble structural equation model (SEM) analysis 
was performed. As was done by Taha et  al. 
(2014), we tested a full model, which included 
paths through four appraisal constructs and the 
two coping constructs, as well as two sub-mod-
els, one in which the coping constructs were 
removed and another in which the appraisals 
were removed. Replicating this iterative testing 
approach allows us to confirm whether the full 
model as specified in Taha et al. (2014) is still 
the best suited to our dataset. Path coefficients 
were initially estimated using the PROCESS 
macro (Hayes, 2017) in the IBM SPSS Statistics 
Software. Bootstrapped 95% confidence inter-
vals for each path coefficient were estimated 
using 10,000 bootstrap iterations and were used 
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for statistical inference of path and indirect effect 
significance (Preacher and Hayes, 2008).

Models were also estimated in R (R Core 
Team, 2020) using the lavaan software package 
(Rosseel, 2012) in order to calculate model fit 
indices. Model specification in lavaan was done 
in a step-wise fashion in order to optimize han-
dling of covariances between the various con-
structs that were in parallel in the model. To 
begin, none of the residual variances of any of 
the appraisal constructs were allowed to covary 
with those of the other appraisal constructs. 
Similarly, the residual variances of the two cop-
ing mechanism constructs were not allowed to 
covary. The residual covariance structure of this 
model was evaluated to identify any model-pre-
dicted covariances that differed from the 
observed covariances. This information was then 
used in the specification of the next step model; 
when the absolute value of the covariance error 
between two constructs was greater than 0.1, the 
residual variances of these two constructs were 
allowed to correlate in the subsequent model.

Models.  The same full model used in Taha 
et al. (2014) was applied here to estimate the 
direct and indirect effects of IU on COVID-
related anxiety. Briefly, parallel paths from IU 
to threat appraisal, stressfulness appraisal, self-
control appraisal, and other-control appraisal 
fed into parallel paths of emotion-focused cop-
ing and problem-focused coping, which fed 
into COVID-related anxiety. In addition to the 
serial paths, the path coefficients from each 
appraisal construct to anxiety and the direct 
effect of IU to anxiety were included in the 
model. Following Taha et  al. (2014), we also 
tested an appraisal-only model that was identi-
cal to the full model except that the coping 
mechanism constructs were excluded. Simi-
larly, we tested a coping-only model that was 
identical to the full model except that the 
appraisal constructs were excluded. Compar-
ing model fits between the full model and these 
alternative models allowed us to determine the 
relative importance of appraisals and coping 
styles in the relationship between IU and pan-
demic anxiety.

Exploratory moderation analyses.  Using the full 
model setup, four separate models were run 
with each of our exploratory moderation varia-
bles included—political affiliation, trait anxi-
ety, and life disruption. Specifically, in the first 
model political affiliation was included as a 
moderator on the paths between IU and the 
appraisals. In the second model trait anxiety 
was a moderating variable on the paths between 
IU and the appraisals. In the third model life 
disruption was set as a moderating variable on 
the paths between the coping styles and pan-
demic anxiety. And finally, the fourth model 
included both trait anxiety (moderating the 
paths between IU and the appraisals) and life 
disruption (moderating the paths between cop-
ing styles and the anxiety). These moderated 
path analyses were conducted with the PRO-
CESS macro.

Results

Descriptive statistics

Sample mean ratings and standard deviations for 
the measures included in the full model are pro-
vided in Table 1. We first assessed the relative 
contribution of all appraisal dimensions (stress-
fulness, threat, self-control, other control, uncon-
trollability, centrality, and challenge) to 
COVID-19 anxiety. In agreement with Taha 
et al. (2014), we found that only threat (b = 0.18, 
SE = 0.03, p < 0.001), stressfulness (b = 0.34, 
SE = 0.03, p < 0.001), self-control (b = −0.17, 
SE = 0.03, p < 0.001), and other control 
(b = −0.04, SE = 0.02, p = 0.04) were predictive of 
anxiety, R2 = 0.50, F(7, 1178) = 169.5, p < 0.001. 
Thus, these subscales were the only appraisal 
measures used in subsequent analyses.

Overall mean trait anxiety was 2.06 (SD 0.66), 
and mean life disruption was 1.98 (SD 1.64). 
Self-reported political affiliation yielded N = 454 
conservatives, N = 171 independents, and N = 561 
liberals (see Methods for grouping details). Mean 
COVID-19 anxiety was 2.21 (SD 0.67) for con-
servatives, 2.06 (SD 0.72) for independents, and 
2.25 (SD 0.71) for liberals. A one-way ANOVA 
comparing mean COVID-19 anxiety between 
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these three political affiliations showed a statisti-
cally significant effect (p = 0.0065). A follow-up 
Tukey’s test revealed significantly lower COVID-
19 anxiety in independents than both conserva-
tives (p = 0.04) and liberals (p = 0.004). There was 
no significant difference in mean COVID-19 
anxiety between conservatives and liberals (0.6). 
Further, a one-way ANOVA comparing mean 
COVID-19 anxiety between all five political 
affiliation levels produced a significant result 
(p = 0.0021). A follow-up Tukey’s test showed 
significantly lower COVID-19 anxiety in inde-
pendents when compared to extremely conserva-
tive individuals (p = 0.005) and somewhat liberal 
individuals (p = 0.02). There were no significant 
differences in COVID-19 anxiety between the 
“extremely” and “somewhat” groups within con-
servatives and liberals.

Structural equation modeling

Model fit evaluation.  Model fit metrics were 
generated with the lavaan software package for 
R. The covariance residuals (observed data 
covariances minus model covariances) from the 
step-wise optimization approach for the full 
model, appraisal-only model, and coping-only 
model are shown in the Supplemental Materi-
als. Optimization of the full model required 
allowing the covariances between the following 
pairs of variables to correlate: emotion-focused 
coping and problem-focused coping; threat 
appraisal and stress appraisal; stress appraisal 
and other-control; self-control and other-con-
trol. Optimization of the appraisal-only model 
required allowing the following covariances to 
correlate: threat appraisal and stress appraisal; 
stress appraisal and other-control; self-control 
and other-control. Optimization of the coping-
only model required allowing the covariance 
between emotion-focused coping and problem-
focused coping to correlate.

The final fit metrics for the final full model, 
appraisal-only model, and coping-only model 
are shown in Table 2. The full model metrics 
(Chi-Sq. = 24.4, CFI = 0.996, NNFI = 0.964, 
RMSEA = 0.078) and the appraisal-only metrics 
(Chi-Sq. = 24.4, CFI = 0.994, NNFI = 0.968, 
RMSEA = 0.078) suggested both models were 
good fits to the data. The final coping-only 
model retained zero degrees of freedom and 
thus exactly fit the data (Chi-Sq. = 0, CFI = 1, 
NNFI = 1, RMSEA = 0). This constitutes a saturated  

Table 1.  Means (M), standard deviations (SD), and 
ranges (in parentheses) of the behavioral measures.

M SD

Intolerance of uncertainty (1–5) 2.77 0.95
COVID-19 Appraisals (1–5)
  Threat 3.19 0.97
  Stressfulness 3.06 0.95
  Self-control 3.42 0.89
  Other-control 3.18 0.99
Coping Styles (1–5)
  Emotion-focused 2.73 0.78
  Problem-focused 3.04 0.67
COVID-19 anxiety (1–4) 2.21 0.70

Table 2.  Step-wise model fit indices.

Model Covariances 
included

DF Chi-square CFI NNFI RMSEA AIC BIC

Full No 28 1695.6 0.694 −0.224 0.451 16,801 16,944
Full Yes 3 24.4 0.996 0.964 0.078 15,138 15,301
Appraisal-only No 6 1470.2 0.557 −0.108 0.454 13613 13684
Appraisal-only Yes 3 24.4 0.994 0.968 0.078 12,173 12,260
Coping-only No 1 296.9 0.851 0.106 0.499 5989 6030
Coping-only Yes 0 0 1 1 0 5694 5740

Bold rows indicate the best fits among the included models.
DF: degrees of freedom; CFI: comparative fit index; NNFI: non-normed fit index; RMSEA: root mean square of approxi-
mation; AIC: Akaike information criterion; BIC: Bayesian information criterion.
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model, and thus model parameter estimates may  
not have accurate predictive value.

Full model.  All path coefficients with standard 
errors and corresponding p-value or confidence 
interval for both the direct and indirect effects 
are detailed in the Supplemental Materials. Path 
coefficients for direct effects in the Full Model 
are shown in Figure 1. Direct effects indicate the 
relationship between pairs of variables in the 
model while controlling for the other included 
variables in the model. IU positively predicted 
stressfulness, threat, and other-control appraisals 
but did not significantly predict self-control 
appraisal. IU also had a positive effect on 
COVID-related anxiety. Stressfulness, self-con-
trol, and other-control appraisals had positive 
effects on both emotion-focused and problem 
focused coping, while threat appraisal had a 

positive effect only on emotion-focused coping. 
All appraisal and coping metrics had a positive 
effect on COVID-related anxiety, except for self-
control appraisal, and problem-focused coping 
which had negative effects on COVID-related 
anxiety, and other-control, which did not signifi-
cantly predict COVID-anxiety.

Indirect effects of IU on COVID-related anxi-
ety are shown in Figure 2. Indirect effects indi-
cate the relationship between IU and 
COVID-related anxiety through the included 
variables. Of the 14 pathways between IU and 
COVID-related anxiety, nine were significant as 
determined by bootstrapped 95% confidence 
intervals. All significant indirect effects through 
emotion-focused coping were positive, whereas 
all those through problem-focused coping were 
negative. All indirect effects through only a single 
appraisal (threat, stressfulness) were positive.

Figure 1.  Full model: Direct effects.
Direct effects of the full model with sequential paths of stress appraisals and coping strategies. Numbers above path-
ways indicate unstandardized regression coefficients for that path. All solid lines indicate statistical significance at the 
following thresholds: *p < 0.05, **p < 0.01, ***p < 0.001. Dashed lines indicate non-significance.
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Appraisal-only model.  The model including only 
the four appraisal constructs had similar fit met-
rics to the full model. All direct path coeffi-
cients are shown in the Supplemental Materials. 
The direct effects indicated that IU positively 
predicts threat, stressfulness, and other-control 
appraisal, but does not significantly predict 
self-control appraisal. IU also has a positive 
direct effect on COVID-related anxiety. Threat 
and stressfulness appraisal positively predicted 
COVID-related anxiety, whereas self-control 
and other-control appraisal negatively predicted 
COVID-related anxiety. Three of the four indi-
rect effects (all except the one through self-con-
trol appraisal) were significant. Paths through 
threat and stressfulness appraisals positively 
predicted anxiety, while the path through other-
control negatively predicted anxiety.

Coping-only model.  The model including only 
the two coping strategy constructs was ill-fit 
without allowing the residuals of the two con-
structs to correlate. However, including this 

term in the model allowed no remaining degrees 
of freedom, precluding any comparison of 
model fit with the other models.

Model results summary.  These results indicate 
that the included appraisals and coping styles 
are important factors in the paths from IU and 
COVID-19 anxiety. Both the full and appraisal-
only models with covariances specified fit the 
data well, and had the best fit metrics of all the 
tested models (Table 2). The near equivalent fit 
statistics between these two models emphasizes 
the central role of appraisals in the relationship 
between IU and pandemic anxiety. The full 
model direct effects showed that greater stress 
and threat appraisals predict higher pandemic 
anxiety, whereas greater self- and other-control 
appraisals predict lower anxiety. Additionally, 
the direct effects show a strong positive rela-
tionship between emotion-focused coping and 
pandemic anxiety, and a strong negative rela-
tionship between problem-focused coping and 
pandemic anxiety. The indirect results further 

Figure 2.  Full model: indirect effects.
Indirect effects of the full predictive model with sequential paths of stress appraisals and coping strategies. All visualized 
pathways indicate statistical significance using bootstrapped 95% confidence intervals. Unstandardized regression coeffi-
cients are included along paths. Solid lines indicate positive relationships and dotted lines indicate negative relationships.
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emphasize the impact of coping style in that all 
paths through emotion-focused coping posi-
tively predicted anxiety, whereas all paths 
through problem-focused coping negatively 
predict anxiety, despite some paths passing 
through the same appraisals.

Planned exploratory analyses: 
Additional moderators

Political affiliation.  We investigated the moderat-
ing influence of political affiliation on the path-
ways from IU to the appraisal measures in the 
full model. A significant moderating effect was 
observed on all appraisals—threat (F2,1180 = 7.001, 
p < 0.001), stress (F2,1180 = 7.722, p < 0.001), 
self-control (F2,1180 = 15.507, p < 0.001), and 
other-control (F2,1180 = 16.819, p < 0.001). Com-
pared to participants who self-identified as lib-
eral, those who self-identified as conservative 
exhibited a strengthened positive effect of IU on 
both stress and threat appraisals. Conservatives 
were also the only group to show a significant 
positive effect of IU on self- and other-control 
appraisals, while independents and liberals had a 
negative effect of IU on self- and other-control 
appraisals (Figure 3).

Examination of indirect effects revealed sev-
eral moderated paths (Figure 4). The indirect 
effects of IU on anxiety through threat and stress 
appraisals, and sequential effects of threat and 
stress appraisals through emotion- and problem-
focused coping strategies, were generally 
strengthened for conservatives compared to inde-
pendents and liberals. This is explained by 
stronger positive relationships between IU and 
threat and stress appraisals for conservatives 
compared to the other groups. Moreover, the 
uniquely positive association of IU and control 
appraisals for conservatives resulted in a negative 
indirect effect on anxiety when the pathways 
passed through problem-focused coping, and 
only conservatives showed a negative indirect 
effect of IU on anxiety through self-control 
appraisals alone. In summary, compared to inde-
pendents and liberals, conservatives’ anxiety is 
more strongly increased through the effects of IU 
on threat and stressfulness appraisals, but more 

strongly decreased through strong positive rela-
tionships between IU and self- and other-control.

Trait anxiety and COVID-19 life disruption.  Anal-
yses including trait anxiety as a moderator on 
the paths between IU and appraisals, and 
COVID-19 life disruption as a moderator on the 
paths between coping styles and COVID-19 
anxiety yielded no significant moderations.

Discussion

Consistent with predictions, we found that 
higher IU predicted greater threat and stressful-
ness appraisals of the pandemic, which were 
associated with greater pandemic-related anxi-
ety. Greater self-control appraisal was directly 
associated with lower pandemic anxiety. 
Moreover, engaging problem-focused coping 
strategies was shown to mitigate pandemic anxi-
ety, whereas emotion-focused coping predicted 
greater anxiety. These results largely replicate 
Taha et  al. (2014)’s findings from the H1N1 
pandemic, which demonstrates the robustness of 
the predictions across two global health threats. 
Our findings deviated from Taha et al. (2014), 
however, with regard to the role of self-control 
appraisal, and in generally stronger relationships 
between most variables and COVID-19 anxiety. 
These differences can be accounted for by 
greater overall anxiety associated with COVID-
19 compared to H1N1 in the populations sam-
pled, as well as by our discovery of the 
moderating influence of political affiliation on 
the relationships between IU and appraisals.

We found that U. S. political affiliation sig-
nificantly moderated the direct effects between 
IU and appraisals, which consequently influ-
enced indirect effects of IU on COVID-19 anxi-
ety. That is, self-identified conservatives 
demonstrated stronger positive indirect effects 
from IU to COVID-19 anxiety through the 
threat and stress appraisals compared to inde-
pendents and liberals. For conservatives, higher 
IU also predicted greater appraisals of self- and 
other-control, whereas for liberals and inde-
pendents the opposite effect was observed. 
Additionally, conservatives were the only group 
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to demonstrate lower anxiety through self-con-
trol appraisal alone. These results suggest that 
compared to liberals, conservatives may rely 
more on feelings of control to mitigate anxiety 
in the face of uncertain stressors.

Our model results align with the uncer-
tainty-threat model of political conservatism, 
which asserts that reducing uncertainty and 
managing threats are important predictors of 
conservatism (Jost et al., 2007). Conservatism 
generally associates with a more conscientious 
personality profile that encompasses higher 
appraisals of self-control (Carney et al., 2008), 
and this association is particularly evident in 
the presence of contextual threats (Briki and 

Dagot, 2020) as exemplified by the COVID-19 
pandemic. In contrast, the negative relation-
ships between IU and control appraisals for 
independents and liberals match more closely 
with the overall model results from Taha et al. 
(2014), who sampled Canadian residents. This 
finding further illustrates that social group fac-
tors, such as political ideology, may influence 
the relationships between IU and appraisals, 
which has important implications for both pub-
lic health messaging and mental health out-
comes. Our other exploratory analyses testing 
trait anxiety and COVID-19 life disruption as 
moderators, however, yielded no significant 
findings.

Figure 3.  Moderation of direct effects by political affiliation.
Moderating effects of political affiliation on the paths between IU and the appraisals. Numbers along paths indicate 
unstandardized regression coefficients for conservatives (C), independents (I), and liberals (L). Bold numbers indicate a 
significant difference between that group and the reference group (conservatives). Asterisks indicate significant effects 
at the following thresholds: **p < 0.01; ***p < 0.001.
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Notably, our results revealed a strong effect 
of coping style on COVID-19 anxiety, with 
greater use of emotion-focused coping leading 
to higher anxiety, and greater use of problem-
focused coping leading to lower anxiety. 
Confirming the transactional model of stress, 
these results emphasize the benefit of coping 
strategies that reframe a stressful situation and 
promote active behaviors, such as social sup-
port seeking (Ben-Zur, 2005; Folkman et  al., 
1986). In contrast, strategies that ruminate on 
one’s emotional response and promote avoid-
ance behaviors, such as wishful thinking, per-
petuate feelings of anxiety.

A recent paper by Rettie and Daniels (2021) 
examined the relationship between IU and men-
tal health outcomes (generalized anxiety, health 
anxiety, and depression) during the COVID-19 
pandemic in a UK sample (N = 842). This study, 
however, only investigated the role of coping 
strategies on these relationships. While the 
authors reported a partial effect of maladaptive 
coping on the relationship between IU and their 

outcome measures, they did not find evidence 
to support an influence of adaptive coping on 
any of these outcomes. These results stand in 
contrast to both Taha et al. (2014) and the pre-
sent study. The transactional model of stress 
(Folkman et  al., 1986) provides a theoretical 
explanation for this difference in that the Rettie 
and Daniels study failed to take into account the 
additional role of appraisals. Both Taha et  al. 
(2014) and the present study conducted model 
comparisons and found that the inclusion of 
appraisals in the theoretical model improves the 
model fit. Other differences in the study charac-
teristics include the fact that Rettie and Daniels 
had a smaller sample size; they sampled UK 
participants; their sample was 95% white and 
80% female; they studied anxiety in a more 
general fashion rather than specifically about 
the pandemic itself; and they used the 28-item 
“brief coping orientation to problems experi-
enced” (COPE) inventory (Carver, 1997) rather 
than the more comprehensive 50-item SCOPE 
to assay coping strategies.

Figure 4.  Indirect effects moderated by political affiliation.
Indirect effects of the full model with political affiliation moderating the relationship between IU and the appraisals. 
All visualized paths indicate significant moderated paths using bootstrapped 95% confidence intervals. Values along the 
path lines represent unstandardized regression coefficients for conservatives (C), independents (I), and liberals (L). All 
confidence intervals for each group are included in the Supplemental Materials. Bold values indicate significant difference 
between that group and the reference group (conservatives).
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In our sample, mean levels of anxiety about 
the COVID-19 pandemic were not significantly 
different between conservatives and liberals, 
which stands in contrast to other findings report-
ing a relationship between greater conservatism 
and lower concern about COVID-19 (e.g. 
Conway et  al., 2020). These divergent results 
might be explained by differences in how anxi-
ety or concern about the pandemic is measured. 
For example, our measure asked participants to 
report anxiety about the COVID-19 pandemic, 
which could include anxiety about broader soci-
etal impacts of the pandemic in addition to 
worry about the virus itself, whereas others 
measured perceived threat or anxiety about the 
COVID-19 virus specifically (Conway et  al., 
2020; Rothgerber et al., 2020). This may further 
highlight the importance of understanding how 
different aspects of the pandemic health threat 
(such as viral threat vs economic impact) may 
generate different psychological responses 
among individuals of varying political beliefs.

The present study has several limitations. 
Though SEM estimates directional relation-
ships between variables in the model, we can-
not conclude that these relationships are causal. 
Another limitation of this study is the use of 
online data collection methods via MTurk, 
which yields less data collection oversight by 
the researcher (i.e. the ability to control for dis-
tractions) and known sampling biases (Burnham 
et  al., 2018). However, the inclusion of atten-
tion checks and a relatively large sample size 
helped control for these issues in the present 
study. Though our sample’s racial demograph-
ics were representative of the U. S. population 
(United States Census Bureau, 2020), our sam-
ple’s income distribution was not, with approxi-
mately 80% of individuals falling below the U. 
S. median income of $68,703 (United States 
Census Bureau, 2020). Lower income individu-
als have been disproportionately affected by the 
COVID-19 pandemic, and thus our results may 
be a better representation of how the included 
psychosocial factors influence anxiety in this 
population than in individuals with higher 
income. Further, the use of self-report question-
naires relies on introspective ability and, in 

some cases, retrospective reports of behavior 
frequency (e.g. for the SCOPE), which may 
impact an individual’s ability to answer ques-
tions accurately and may introduce memory 
biases in the data. Finally, it is unknown how 
well this model generalizes to other types of 
stressors beyond pandemics. The relative stabil-
ity of the model across the H1N1 and COVID-
19 pandemics, despite many differences in 
contextual factors between them, suggests that 
the model may be robust to other kinds of 
stressor parameters.

Responses to the COVID-19 pandemic have 
likely changed over the course of the pandemic, 
as people adapt to their altered environments. 
Although we only collected data at one time 
point, we captured these relationships at argua-
bly the most uncertain point in the timecourse of 
the stressor. This allows us to draw conclusions 
about how the included psychosocial factors 
impact anxiety toward the onset of an uncertain 
stressor, prior to the influence of acclimation. 
Longitudinal research that examines how indi-
viduals adapt to similar stressors over time would 
be an important extension of this work.

The results of the current investigation high-
light critical relationships among psychosocial 
factors that could become potential targets for 
helping individuals reduce anxiety for global 
health threats. The coping strategies that indi-
viduals use to deal with stressors are a crucial 
determinant in predicting their resulting anxi-
ety. Public health officials and mental health 
professionals may benefit from promoting 
problem-focused coping strategies to help indi-
viduals deal with their anxiety during a pan-
demic. Particularly helpful may be the 
promotion of problem-focused coping strate-
gies that are dually advantageous for reducing 
disease spread and reducing pandemic anxiety, 
such as safe (distant) avenues for seeking social 
support or active distractions that can take place 
at home. Additionally, framing actions that 
decrease viral spread (frequent hand-washing, 
social distancing, mask-wearing, etc.) as a form 
of problem solving may help individuals engage 
in such behaviors in order to reduce anxiety. It 
is crucial to note, however, that while reducing 
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excessive anxiety is beneficial for mental health 
outcomes, fear can be adaptive when it leads to 
behaviors that reduce the risk of getting infected 
or infecting others. For example, Harper et al. 
(2020) found that greater fear of COVID-19 
predicted greater compliance with health rec-
ommendations. Maintaining a balance between 
managing maladaptive anxiety responses and 
maintaining appropriate caution is important to 
sustaining both mental and physical health dur-
ing a pandemic health threat.

Our data also illustrate the central role of 
threat, stressfulness, self-control, and other-con-
trol appraisals of a stressor on the relationship 
between IU and an individual’s resulting anxiety. 
Organizations involved in disseminating critical 
information about public health threats could 
leverage this knowledge when framing such 
information in ways that promote appraisals that 
are adaptive for instigating more problem-
focused coping behaviors. In agreement with 
Taha et al. (2014), our results suggest that self- 
and other-control appraisals are more likely to 
result in engaging problem-focused coping 
behaviors, which is subsequently beneficial for 
reducing pandemic anxiety. This strategy may be 
especially useful for conservative individuals, 
for whom self- and other- control appraisals 
alone are uniquely capable of reducing pan-
demic-related anxiety associated with IU. By 
emphasizing aspects of the pandemic spread that 
are within an individual’s control, such as the 
effectiveness of mask-wearing and social-dis-
tancing for reducing disease spread, people may 
feel more able to manage the pandemic threat. 
That being said, a more nuanced assessment of 
how specific components of self- and other-con-
trol appraisal (i.e. resource availability vs. pre-
ventative actions) contribute to a reduction in 
pandemic anxiety would be a useful next step in 
furthering our understanding of these relation-
ships. Although our study used a single-item 
measure of self-reported political affiliation, 
future studies capturing more detailed measures 
of political ideology and identity (such as con-
tinuous scales of conservatism) could be impor-
tant for understanding the role of politics in 
individual responses to pandemic health threats.
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