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Abstract

Background and Objectives Global pandemics, including COVID-19, have a significant effect on mental health, and this
may be especially true for individuals with health anxiety. Although health anxiety is related to both pandemic-related fears
and perceptions of health risks, there is a paucity of research on individual difference variables that might exert an influence
on these relationships. The present study examined intolerance of uncertainty (IU) as a potential moderator of the relation-
ship between health anxiety and COVID-related stress, and the relationship between health anxiety and perceived risk of
contracting COVID.

Design and Methods A nationally representative sample of North American adults (N=204) completed self-report measures
of health anxiety, [lU, COVID-related stress, and perceived risk of contracting COVID.

Results Prospective IU moderated the positive relationship between health anxiety and COVID-related stress, as the rela-
tionship was strengthened at average and higher levels of prospective IU. Neither IU subscale moderated the relationship
between health anxiety and perceived risk.

Conclusion These results suggest that individuals with elevated health anxiety and high prospective IU may be at higher
risk of experiencing COVID-related stress, illuminating the interplay of risk factors that place anxious populations at an
increased risk of experiencing stress during acute health risks.

Keywords COVID-19 - Health anxiety - Intolerance of uncertainty - Stress - Perceived risk

Global pandemics can have serious physical and psycho-
logical effects on human beings. Such acute population-
level health risks, including the HINI influenza epidemic
(Wheaton et al., 2012), the Ebola virus (Mohammed et
al., 2015), and the novel coronavirus (COVID-19; Qiu et
al., 2020; Tull et al., 2020b, Zhu et al., 2021) have shown
patterns of increased stress and mental health concerns.
Although heightened stress and negative affect are norma-
tive responses to public health emergencies, the COVID
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pandemic has had especially impactful physical and psy-
chological effects on vulnerable populations (Asmundson et
al., 2020; Diaz et al., 2021). Compared to individuals with
no pre-existing mental health conditions, those with mental
health disorders in general (Taylor et al., 2020a) and anxi-
ety disorders in particular (Asmundson et al., 2022; McNeil
& Purdon, 2022) report more COVID-related stress, are
more adversely affected by COVID, and experience more
COVID-related fears. These results suggest that psychopa-
thology may confer risk of psychological distress during
a pandemic. Importantly, however, there is less research
examining the relationship between health anxiety and
COVID-related stress, as well as individual difference vari-
ables that might amplify the experience of distress in health
anxious individuals.

Health anxiety results from a perceived source of danger
to one’s health (Asmundson et al., 2010) and is an impor-
tant construct in understanding the psychological corre-
lates of viral pandemics, likely due to overlapping features
such as concerns about contamination and fear of infection.
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Blakey and Abramowitz (2017) found that health anxiety
was positively correlated (»=.30) with anxiety related to the
2016 Zika virus. Importantly, health anxiety may have been
especially elevated during the early stages of the COVID
pandemic due to the virus’s many unknown properties at
the time (e.g., method of transmission, incubation period,
risk factors for hospitalization, long-term effects, mortal-
ity rates). Jungmann and Witthoft (2020) reported a posi-
tive relationship between health anxiety and a single-item
measure of COVID-related anxiety (r=.34), and Taylor
et al. (2020b) reported positive relationships between pre-
COVID health anxiety and each factor of the COVID Stress
Scales in a U.S. sample (rs ranging from 0.34 to 0.48).
Similarly, Mertens et al. (2020) found that health anxiety
uniquely predicted various COVID-related fear constructs
(e.g., safety precautions, general worries) above and beyond
general anxiety symptoms.

Health anxiety may also be related to perceived risk of
contracting a virus during a pandemic. Individuals with high
levels of health anxiety believe that they are at an inflated
risk of becoming ill (Hadjistavropoulos et al., 1998; Hae-
nen et al., 2000; Marcus & Church, 2003), and individu-
als who perceive a high risk of illness are more attuned
to virus-related stimuli, which can in turn increase health
anxiety (Cannito et al., 2020). Such attentional biases may
help to explain the positive relationship between health
anxiety and perceived risk of COVID. For example, health
anxiety severity was positively related to perceived risk of
COVID among Malaysian healthcare workers (Mohd et al.,
2021). Additionally, Hadjistavropoulos et al. (1998) ran-
domly assigned participants to receive positive, negative,
or ambiguous diagnostic feedback. Health anxious partici-
pants perceived themselves as being at greater risk of medi-
cal complications, regardless of the type of feedback they
received.

Although past research has indicated that health anxiety
is related to both viral outbreak-related stress and perceived
risk of contracting an illness, few studies have explored
variables that may impact the strength of these relation-
ships. One such variable is intolerance of uncertainty (IU).
IU is an individual differences variable depicting an indi-
vidual’s appraisal of uncertain or ambiguous situations as
threatening, and individuals high in IU accordingly have an
adverse reaction to uncertain situations (Dugas et al., 1998).
IU plays an important role in anxiety disorders (Carleton,
2012; Jensen et al., 2016), including health anxiety (Dea-
con & Abramowitz, 2008). In one experimental study by
Rosen and Knduper (2009), participants who were made
to perceive themselves as having high IU (i.e., feel greater
uncertainty about a serious health risk) engaged in more
information seeking about that health risk compared with
participants who were made to perceive themselves as

having low IU. Thus, both trait IU and situational uncer-
tainty might be causally related to key variables in health
anxiety, such as information seeking.

As with health anxiety, IU was highly relevant in the
early stages of the COVID pandemic when crucial informa-
tion about the virus was unknown and Centers for Disease
Control and Prevention (CDC) guidelines were evolving.
IU has been studied in relation to past pandemics, with one
study finding that IU was related to state/trait anxiety dur-
ing the 2009 HIN1 pandemic (r=.48; Taha et al., 2014).
More recent studies on the COVID pandemic found that IU
is positively associated with COVID-related fear (r=.27,
Mertens et al., 2020) and that IU predicts body vigilance (a
dimension of health anxiety) one month later (r=.28; Tull et
al., 2020a). IU is also associated with increased probability
estimates that a particular outcome is more likely than it is
in reality (Einstein, 2014; Tull et al., 2020a). For example,
Bavolar et al. (2021) found that IU was positively associ-
ated with perceived risk of COVID (both contracting the
virus and threat posed by the virus), although the authors
did not measure perceived threat of COVID using a vali-
dated scale. Tull et al. (2020a) similarly found that trait TU
at baseline positively predicted perceived likelihood of con-
tracting COVID one month later (#=.41). Prior research has
identified IU as a moderator that may strengthen the nega-
tive impacts of stress and anxiety (e.g., Chen & Hong, 2010;
Liao et al., 2016). Additionally, IU significantly moderated
the relationship between social isolation and distress dur-
ing the COVID pandemic (Smith et al., 2020). In summary,
individuals with high levels of health anxiety likely experi-
ence more COVID-related stress and inflated perceptions of
threat, and this relationship may be especially strong among
those who are high in IU.

IU is commonly measured using the Intolerance of
Uncertainty Scale (Freeston et al., 1994), which yields two
subscales — prospective and inhibitory IU. Prospective IU
measures anxiety about the anticipation of uncertainty (e.g.,
reacting poorly to unforeseen occurrences), and is uniquely
implicated in generalized anxiety disorder and obsessive-
compulsive disorder (McEvoy & Mahoney, 2011). Referred
to as a “desire for predictability” (Berenbaum et al., 2008),
prospective IU is positively related to health anxiety (r=.44,
Fergus & Bardeen, 2013; r=.39 —.52, Fetzner et al., 2014,
r=.57, Wright et al., 2016), leading some to propose that
prospective IU is related to behaviors such as information
seeking in health anxious individuals (Fetzner et al., 2014).

Inhibitory IU refers to the inhibition of action in response
to uncertainty (e.g., feeling paralyzed when confronted with
uncertainty) (Birrell et al., 2011). Research indicates that
inhibitory IU is uniquely implicated in panic disorder, agora-
phobia, social anxiety, and depression (Carleton et al., 2013;
McEvoy & Mahoney, 2011; Saulnier et al., 2019). Studies
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have reported positive associations between inhibitory TU
and health anxiety (r=.58, Fergus & Bardeen, 2013; r=.33
—.51, Fetzner et al., 2014; r=.52, Wright et al., 2016), with
inhibitory IU predicting health anxiety above and beyond
the contributions of negative affect and anxiety sensitivity
(Fergus & Bardeen, 2013). Inhibitory IU (but not prospec-
tive IU) is also associated with perceived likelihood of nega-
tive outcomes (Bredemeier & Berenbaum, 2008). However,
there is some indication that prospective IU (compared to
inhibitory IU) is more strongly related to health anxiety, and
that individuals with health anxiety are unlikely to become
inhibited and instead may escalate behavioral attempts to
decrease distress (e.g., by making repeated appointments,
seeking information) (Fetzner et al., 2014). Although both
prospective and inhibitory IU are correlated with health
anxiety, no studies to date have examined whether these two
IU factors differentially moderate the relationship between
health anxiety and either COVID-related stress or perceived
risk of contracting COVID.

The present study aimed to examine the potential mod-
erating effects of the two facets of IU (prospective and
inhibitory) on the relationship between (a) health anxiety
and COVID-related stress, as well as (b) health anxiety and
perceived risk of contracting COVID. Based on prior litera-
ture, we hypothesized that both health anxiety and IU would
be positively associated with both COVID-related stress
and perceived risk of contracting COVID. Furthermore, we
predicted that only prospective IU would significantly mod-
erate the relationship between health anxiety and COVID-
related stress, given that prospective IU is more strongly
implicated in health anxiety (e.g., Fetzner et al., 2014).
We also predicted that only inhibitory IU would moderate
the relationship between health anxiety and perceived risk
of contracting COVID, given evidence of a relationship
between inhibitory IU and inflated perceived likelihood of
negative outcomes (e.g., Bredemeier & Berenbaum, 2008).

Methods
Participants

Participants were recruited via advertisements on social
media websites (Facebook and Twitter) and community
message boards (Craigslist.com and Nextdoor.com) to
participate in a larger online longitudinal study examin-
ing affective forecasting and affective recall as a function
of various transdiagnostic constructs. To be included in the
study, participants had to be between 18 and 65 years of age,
currently living in the U.S. or Canada, and have access to a
mobile device for collection of momentary data in the parent
study. A total of 859 participants were recruited, of which
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654 individuals were excluded due to poor data quality (see
below for procedures to maximize data quality), resulting in
a final sample size of 205 for the baseline assessment. One
participant did not complete the measure of IU, and thus our
final analytic sample was N=204. Among this sample, the
average age was 37.27 years (SD=12.94), and most par-
ticipants were female (74.50%). Participants were predomi-
nantly White (75.5%), while 10.3% were Black/African
American, 0.5% were American Indian or Alaskan Native,
0.5% were Native Hawaiian or Pacific Islander, 7.4% were
Asian, and 5.9% indicated “Other”. Independent of racial
identity, 15.2% of the sample identified as Hispanic/Latino.
Additionally, 2.9% of the sample had tested positive for
COVID prior to participating in the study.

Procedure

Data for the current study were taken from the baseline
assessment, which took place between August—September
2020. Online recruitment materials contained an invita-
tion to participate in a study of people’s experiences during
the COVID-19 pandemic. After providing informed con-
sent, participants completed multiple self-report measures
administered via Qualtrics in randomized order. Compensa-
tion for participation in the baseline assessment was $15 in
Amazon gift cards.

We instituted several procedures to safeguard against
false and low-quality data. First, enrollees’ IP addresses
were checked to ensure that they were associated with loca-
tions outside of the U.S. or Canada, and whether a virtual
private network (VPN) was being used to shield the location
of an IP address. Individuals located outside of the U.S. or
Canada were screened out of the study, and those using a
VPN were required to deactivate their VPN to participate
in the study. Each IP address was permitted to enroll only
once. Second, individuals who failed to complete>50%
of a questionnaire or failed to respond to key items related
to the parent study were excluded. Third, we embedded
nine multiple-choice questions throughout the study that
were easily answered provided the respondent was paying
proper attention; individuals who responded incorrectly to
>25% of these quality assurance questions were excluded
from analyses. Fourth, we embedded honeypot (i.e., trap)
items throughout the survey that were invisible to human
participants but indistinguishable from other items to a
programmed bot. Answered honeypot questions indicated
that the study had been completed by a bot and resulted in
the exclusion of that entity’s data. Fifth, we inspected the
amount of time participants spent on each questionnaire;
those whose average time was <1 s per item were excluded
from analyses. Finally, a section in the parent study asked
participants to describe personal events that may occur
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during the coming week; those who provided nonsensical
responses were excluded. Most excluded participants met
more than one exclusion criterion.

Measures

Short Health Anxiety Inventory (SHAI; Salkovskis et al.,
2002). Health anxiety was assessed using the 18-item SHAI.
Participants were instructed to respond according to their
experiences over the past six months. The SHAI is appropri-
ate for both clinical and non-clinical levels of health anxiety
(Salkovskis et al., 2002). The SHAI evidences good internal
consistency (a=0.86) and satisfactory convergent validity
with the Illness Attitude Scale (r=.63; Abramowitz et al.,
2007). We created a summed score for all 18 items, with
higher scores indicating more severe health anxiety. The
SHALI evidenced high internal consistency in the present
study (a=0.90).

Intolerance of Uncertainty Scale (IUS-12; Carleton et al.,
2007). Intolerance of uncertainty was measured using the
12-item version of the IUS, which was adapted from the
original 27-item IUS (Freeston et al., 1994). The IUS-12 has
two subscales: prospective IU and inhibitory IU. Prospec-
tive IU is seen as the cognitively focused dimension of IU,
whereas inhibitory IU is seen as the behaviorally focused
dimension of IU (Carleton, 2012). This bifactor model of
IU has garnered support in the literature (e.g., Jacoby et
al., 2013; McEvoy & Mahoney, 2011). The prospective
and inhibitory IU subscales have demonstrated excellent
internal consistency (os=0.85; Carleton et al., 2007). The
IUS-12 also evidences satisfactory convergent validity with
the Beck Anxiety Inventory (r=.57; Carleton et al., 2007).
The total score on the ITUS-12 is strongly correlated with the
27-item version of the scale (r=.96), and the 27-item TUS
has demonstrated satisfactory retest reliability (a=0.91;
Freeston et al., 1994). Higher scores indicate greater trait
IU. The IUS-12 evidenced good internal consistency in the
present study for both prospective (a=0.88) and inhibitory
(a=0.86) subscales.

COVID Stress Scales (CSS; Taylor et al., 2020b). The
CSS is a 36-item measure of COVID-related stress over
the past week. Items from the CSS measure participants’
concerns regarding the COVID pandemic, various stress-
related symptoms, and checking and information-seeking
behaviors. The CSS yields five scales (danger and con-
tamination, socioeconomic consequences, xenophobia,
traumatic stress symptoms, and compulsive checking and
reassurance seeking). The CSS evidences good internal
consistency (as=0.86 —0.95; Taylor et al., 2020b). It also
evidences good convergent validity with both health anxiety
and obsessive-compulsive symptoms (i.e., contamination,
checking), as well as good discriminant validity as most of

its subscales are more strongly correlated with anxiety than
with depression (Taylor et al., 2020b). Items were summed
to create a total score, with higher scores indicating greater
COVID-related stress. The CSS evidenced excellent inter-
nal consistency in the current study (o.=0.96).

Perceived Risk of COVID Scale (PRCS; adapted from
Napper et al., 2012). To measure perceived risk of contract-
ing COVID, we adapted the 8-item Perceived Risk of HIV
Scale (PRHS; Napper et al., 2012) by changing all men-
tions of “HIV” to “COVID-19” (e.g., “I worry about get-
ting infected with COVID-19”). All items were summed to
create a total score, with higher scores indicating greater
perceived risk of contracting COVID. The PHRS has dem-
onstrated high internal consistency (a=0.88; Napper et al.,
2012) and good criterion validity in its association with
various risky sex behaviors (e.g., instances of unprotected
sex) and a single-item risk behavior assessment (r=.63;
Napper et al., 2012). We examined the validity of the PRCS
by examining its relationship to two single-item measures
collected in the parent study. At the baseline assessment, we
asked participants to indicate their perceived likelihood of
contracting COVID in the next 10 months using both a 0-6
likelihood rating (0=not at all likely, 6 =extremely likely)
and a 0-100% probability estimate. The PRCS was moder-
ately correlated with both the 0-6 likelihood rating (»=.48)
and the 0-100% probability estimate (r=.46). The PRCS
evidenced satisfactory internal consistency (o=0.82) in the
current study.

Data Analysis Plan

Moderation analyses were conducted in Mplus 8.6 (Muthén
& Muthén, 1998-2019) with specific syntax for estimating
moderation models (Stride et al., 2015) based on the PRO-
CESS 3.4 macro for SPSS (Hayes, 2017). To test study aims,
we explored four separate interaction models, all controlling
for age and sex. All analyses were conducted with health
anxiety as the predictor and two separate outcome variables:
(1) COVID-related stress and (2) perceived risk of contract-
ing COVID. Furthermore, the IUS prospective and inhibi-
tory subscales were estimated as moderators in the models.
Within these models, statistical significance was determined
with 95% bias-corrected standardized bootstrapped confi-
dence intervals (based on 10,000 bootstrapped samples) that
did not contain zero. Significant interactions were probed
using conditional standardized coefficient effects at levels of
IU (1 SD below mean, mean, and 1 SD above mean).
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Table 1 Bivariate correlations among study variables in analytic sample

M SD 1 2 3 4 5 6 7
1. Health Anxiety 16.38 8.39 ---
2. IUS: Prospective 20.04 6.12 0.42%%* -
3. IUS: Inhibitory 10.74 4.95 0.42%%* 0.77%%%* ---
4. COVID Stress 40.13 25.28 0.45%%* 0.40%** 0.42%%* -—-
5. Perceived Risk of COVID 27.44 4.54 0.26%** 0.20%* 0.22%* 0.47%%%* ---
6. Age 37.27 12.91 —.06 -0.14* -0.17* -0.15% -0.11 -
7. Sex (1 =male, 2 =female) 1.75 0.44 0.11 0.05 0.08 0.18%* 0.13 -0.13 —
IUS =1Intolerance of Uncertainty Scale
*p<.05; ¥*p<.01; ¥**p<.001
Results Discussion

Table 1 displays bivariate correlations and descriptive sta-
tistics for all variables. Health anxiety, IU (prospective and
inhibitory subscales), COVID-related stress, and perceived
risk of contracting COVID were all significantly and posi-
tively correlated with each other (rs ranging from 0.20 to
0.77).

Table 2 depicts standardized effects from the moderation
models. For the models with COVID-related stress as the
outcome variable, results indicated a main effect of health
anxiety such that health anxiety was positively associated
with COVID-related stress at average levels of prospec-
tive IU ($=0.28) and inhibitory IU (3=0.31). Main effects
were also found for prospective IU (B=0.22) and inhibi-
tory IU (B=0.24) on COVID-related stress at average lev-
els of health anxiety. Interaction effects indicated that only
prospective IU significantly moderated the relationship
between health anxiety and COVID-related stress (interac-
tion B=0.14, 95% CI [0.01, 0.27]). Specifically, the rela-
tionship between health anxiety and COVID-related stress
was strengthened at higher levels of prospective IU: low
level (1SD below mean), $=0.14; average level, $=0.28;
high level (1 SD above mean) f=0.41.

For the models with perceived risk of contracting COVID
as the outcome variable, results indicated a main effect of
health anxiety such that health anxiety was positively asso-
ciated with perceived risk of COVID at average levels of
prospective IU (B=0.23) and inhibitory IU (f=0.21). No
statistically significant main effects were found for pro-
spective IU (B=0.10) and inhibitory IU (B=0.13) on risk
of contracting COVID at average levels of health anxiety.
Further, neither prospective IU (interaction f§ = —0.05, 95%
CI [-0.17, 0.08]) nor inhibitory IU (interaction f§ = —0.05,
95% CI [-0.21, 0.09]) significantly moderated the relation-
ship between health anxiety and perceived risk of contract-
ing COVID.!

' We evaluated these models using IUS total score. Results were simi-
lar to the subscale-specific results: [U significantly moderated the rela-
tionship between health anxiety and COVID-related stress (interaction
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The purpose of the present study was to examine the mod-
erating effects of IU on the relationship between health
anxiety and (1) COVID-related stress and (2) perceived
risk of contracting COVID. As hypothesized, we found
that prospective U (but not inhibitory IU) moderated the
relationship between health anxiety and COVID-related
stress. Specifically, the positive relationship between health
anxiety and COVID-related stress was strongest among par-
ticipants who reported high levels of prospective IU. This
finding is consistent with prior research indicating that both
health anxiety (Jungmann & Witthoft, 2020; Mertens et al.,
2020; Taylor et al., 2020b) and IU (Mertens et al., 2020;
Tull et al., 2020a) are associated with COVID-related fears,
and adds to a growing literature implicating IU in anxiety
regarding viral pandemics (e.g., HIN1; Taha et al., 2014).
Moreover, our findings advance knowledge regarding the
interactive relationship between health anxiety and IU in
such pandemic-related fears.

It is important to understand why prospective, but not
inhibitory, IU emerged as a significant moderator of the
relationship between health anxiety and COVID-related
stress. Prospective IU is closely related to cognitive indi-
cators of anxiety such as anxious cognitions (McEvoy &
Mahoney, 2011) and information seeking (Fetzner et al.,
2014), whereas inhibitory IU is closely related to behav-
ioral indicators of anxiety such as inhibited action (Car-
leton, 2012) and procrastination (Fourtounas & Thomas,
2016). Our results suggest that the relationship between
health anxiety and pandemic-related stress is especially
strong for individuals who are elevated on the cognitive
element of IU. These individuals are more likely to expe-
rience anxious cognitions (McEvoy & Mahoney, 2011),
seek information for reassurance (Fetzner et al., 2014), and
engage in worrisome thinking (Yao et al., 2022). In con-
trast, the strength of this relationship was not impacted by

B=0.12, 95% CI [0.00, 0.27]), but IU did not significantly moderate
the relationship between health anxiety and perceived risk of contract-
ing COVID (interaction § = —0.05, 95% CI [-0.19, 0.08]).
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Table 2 Summary of effects of health anxiety, intolerance of uncer-
tainty (IU) factors, and their interaction on COVID-related outcomes
COVID-Related

Stress (CSS)
Model Information: n=204; R?=0.30 B 95% CI
Health Anxiety (HA) 0.28 0.12, 0.44
Prospective IU 0.22 0.10, 0.36
HA X Prospective IU 0.14 0.01, 0.27
Effect of HA at low Prospective IU (1 SD  0.14 -0.08,
below mean) 0.37
Effect of HA at average Prospective IU  0.28 0.12, 0.44
Effect of HA at high Prospective IU 0.41 0.22, 0.59
(1SDabove mean)
Perceived Risk of
COVID (PRCS)
Model Information: n=204; R>=0.10 B 95% CI
Health Anxiety (HA) 0.23 0.09, 0.37
Prospective 1U 0.10 —-0.04,
0.24
HA x Prospective IU -0.05 -0.17,
0.08
Effect of HA at low Prospective IU (1 SD  0.29 0.07, 0.50
below mean)
Effect of HA at average Prospective IU 0.23 0.09, 0.37
Effect of HA at high Prospective IU (1 SD 0.18 0.03, 0.35

above mean)
COVID-Related

Stress (CSS)
Model Information: n=204; R>=0.30 B 95% CI
Health Anxiety (HA) 0.31 0.13, 0.50
Inhibitory IU 0.24 0.10, 0.37
HA x Inhibitory TU 0.07 -0.04,
0.22
Effect of HA at low Inhibitory IU (1 SD  0.24 0.03, 0.48
below mean)
Effect of HA at average Inhibitory IU 0.31 0.13, 0.49
Effect of HA at high Inhibitory IU (1 SD  0.38 0.16, 0.62
above mean)
Perceived Risk of
COVID (PRCS)
Model Information: n=204; R*=0.10 B 95% CI
Health Anxiety (HA) 0.21 0.08, 0.35
Inhibitory IU (IU-I) 0.13 —-0.04,
0.30
HA X Inhibitory IU -0.05 -0.21,
0.09
Effect of HA at low Inhibitory IU (1.SD  0.26 0.05, 0.47
below mean)
Effect of HA at average Inhibitory IU 0.21 0.08, 0.35
Effect of HA at high Inhibitory IU (1 SD  0.16 -0.03,
above mean) 0.36

Note. CSS=COVID Stress Scales, PRCS =Perceived Risk of COVID
Scale. Significant effects were determined by a 95% bias-corrected
standardized bootstrapped confidence interval (based on 10,000
bootstrapped samples) that does not contain zero and are bolded for
emphasis. All analyses were performed controlling for age and sex

behavioral manifestations of IU (e.g., freezing in the face of
uncertainty; Carleton, 2012). In seeking to understand why
we found moderation effects for prospective IU but not for
inhibitory IU, we considered the possibility that our results
emerged due to a methodological artifact. The CSS is com-
prised of items measuring worry about various aspects of
the COVID pandemic, stress-related symptoms, and infor-
mation seeking behavior — and most of these items are cog-
nitive in nature. Likewise, prospective IU is strongly related
to cognitive elements of anxiety. We considered the possi-
bility that prospective IU emerged as a moderator because
both the CSS and the prospective IU subscale tap into cog-
nitive phenomena. This would challenge the idea that pro-
spective IU is truly a moderator of the relationship between
health anxiety and COVID-related stress, and would instead
suggest that the relationship emerged simply because of
the overlap in the types of processes measured by the two
instruments. It would also suggest that if we had instead
measured COVID-related stress using a measure that tapped
into the affective elements of COVID-related fear, the mod-
erating effect would not have emerged. However, we did
not find that prospective IU moderated the relationship
between health anxiety and perceived risk of contracting
COVID, which is also highly cognitive in nature. Thus, we
feel confident in our conclusion that prospective IU (but not
inhibitory IU) moderates the relationship between health
anxiety and COVID-related stress. This result is consistent
with cognitive models positing the central (and potentially
causal) role of anxious cognitions, reassurance seeking, and
worry in stress and psychopathology (Beesdo-Baum et al.,
2012; Kobori & Salkovskis, 2013).

Although we predicted that inhibitory IU would moderate
the relationship between health anxiety and perceived risk
of contracting COVID, neither prospective nor inhibitory
IU moderated the relationship between health anxiety and
perceived risk of contracting COVID. Thus, the behavioral
element of U did not affect the strength or direction of this
relationship. Although our prediction was based on findings
by Bredemeier and Berenbaum (2008) that inhibitory U is
uniquely associated with perceived probability of a negative
event, these authors also found that for low base rate events
(i.e., an average probability score across participants of <2
on a 1-7 scale - e.g., having one’s home robbed, being in
a natural disaster, becoming seriously ill), prospective U
was negatively associated, and inhibitory IU was positively
associated, with perceived likelihood of those negative
events. We considered the possibility that our participants
perceived the likelihood of contracting COVID as a low
probability event, and that this might explain why we did
not find effects of either IU subscale for this analysis. Our
participants were asked (using two single-item measures
unrelated to the current study) to indicate their perceived
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likelihood of contracting COVID over the next 10 months.
Participants did not indicate extremely low likelihoods on
either a 06 Likert (M=2.41, SD=1.28) or a 0-100 prob-
ability estimate (M=36.75, SD=22.73) scale. Thus, it is
unlikely that a very low perceived probability of contracting
COVID accounted for lack of moderation effects. Rather, it
may simply be that behavioral elements of IU (e.g., freezing
in the face of uncertainty) do not moderate the relationship
between health anxiety and perceived risk of contracting
COVID.

Interestingly, health anxiety was positively associated
with perceived risk of contracting COVID after controlling
for both IU subscales. Prior research has suggested that indi-
viduals with health anxiety tend to inflate their risk of con-
tracting illnesses (Haenen et al., 2000; Mohd et al., 2021).
This relationship between health anxiety and perceived risk
of contracting COVID seems to persist even when environ-
mental conditions realistically increase the risk of COVID.
For example, Mohd et al. (2021) reported a positive rela-
tionship between health anxiety and perceived risk of con-
tracting COVID in a sample of healthcare workers who
were likely at higher risk due to their role in treating COVID
patients. In addition, Lindner et al. (2022) found a positive
relationship between perceived risk of COVID and health
anxiety even after accounting for varying levels of actual
COVID risk (as measured by lockdown stringency). Just as
the relationship between health anxiety and perceived risk
of contracting COVID appears to be impervious to actual
risk of contracting COVID, this relationship may also be
impervious to other moderators, including IU.

Research regarding prospective and inhibitory IU and
related outcomes is currently quite limited. The present
study’s findings suggest that prospective IU moderates
the relationship between health anxiety and a measure of
stress (i.e., COVID Stress Scales), but not the relation-
ship between health anxiety and perceived risk of infec-
tion. Pandemic-related stress can manifest in various ways,
including various cognitive (perceived risk of contracting
the virus, anticipated severity of symptoms after contract-
ing the virus, anticipated death from the virus) and behav-
ioral (excessive reassurance seeking, excessive protective
behaviors) indices. It may be that IU does not moderate the
relationship between health anxiety and perceived risk of
contracting COVID but would moderate the relationship
between health anxiety and another cognitive or behavioral
index of COVID-related stress. The CSS likely captured a
broader set of phenomena that allowed for the detection of
moderation.

Our findings suggest that interventions targeting prospec-
tive IU may be useful in treating pandemic-related stress
among health anxious individuals. In particular, cognitive-
behavioral (Barsky & Ahern, 2004; Cooper et al., 2017)
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and acceptance-based (Eilenberg et al., 2016) interven-
tions may be helpful for both health and pandemic-related
anxiety due to their focus on helping individuals tolerate
ambiguity. For example, Dugas et al.’s (1998) cognitive-
behavioral intervention for generalized anxiety disorder
contains exposure-based approaches to treating IU, and
may be useful in treating patients with health anxiety dur-
ing large-scale health threats. Because U is also implicated
in health anxiety (Deacon & Abramowitz, 2008), Dugas
et al.’s (1998) treatment would likely also benefit health
anxious individuals. Such exposure-based approaches can
be helpful in resolving the discomfort that can arise from
uncertainty (Goldman et al., 2007), particularly when there
is no clear solution to the worry-inducing situation (Dugas
& Ladouceur, 2000), as can be the case with health anxiety
and novel viruses.

The present study has various limitations that should
be considered alongside these findings. First, the majority
of our participants were White and female. Future studies
should examine these constructs in more diverse popula-
tions. Second, we assessed all constructs using self-report
measures, which may have increased the risk of shared
method variance, led to inaccurate reporting due to fallible
memory, and/or increased social desirability. Furthermore,
the results of the present study should be interpreted with
specific regard to the period of data collection (i.e., August
through September of 2020) since societal restrictions, pub-
lic perceptions, and health outcomes fluctuated throughout
different stages of the pandemic. As restrictions became
more lenient and individuals adjusted to a pandemic full
of uncertainties, it is possible that prospective IU would
no longer significantly moderate the relationship between
health anxiety and COVID-related stress in the later peri-
ods of the pandemic. Future pandemic-related studies may
wish to examine whether the relationships between health
anxiety, intolerance of uncertainty, pandemic-related stress,
and perceived risks of contracting the virus differ at vari-
ous stages of the pandemic when degrees of situational
uncertainty evolve depending on knowledge acquired and
disseminated by public health officials. Finally, because the
PRCS was adapted from the Perceived Risk of HIV Scale, it
is possible that a properly validated measure of risk percep-
tion would have produced significant results. However, it
is also possible that existing measures of general risk per-
ception may have failed to capture the nuances of COVID-
specific risk perception, and thus our use of the PRCS may
have been an advantage in the current study.

Given the effects of viral pandemics on the prevalence
of anxiety (e.g., Gallagher et al., 2020) and the projected
increase in the frequency of pandemics (Marani et al., 2021),
it is critical for research to examine potential risk factors
for health and pandemic-related anxiety. Few studies have
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examined the potential moderating role of [U in the relation-
ship between health anxiety and COVID-related outcomes.
Our results suggest that the relationship between health
anxiety and COVID-related stress is strengthened for indi-
viduals high in prospective IU, and more broadly indicate
that examining the interactive effects of health anxiety and
1U factors may be helpful in identifying individuals who are
at highest risk for experiencing higher levels of COVID-
related stress. These results contribute to a growing litera-
ture regarding psychological correlates of viral pandemics,
and the individual difference variables that might increase
risk for those psychological effects.
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