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Cognitive and emotional factors related to COVID-
19 among high-risk ethnically diverse adults at the
onset of the New York City outbreak: A cross-
sectional survey
Rita Kukafka1,2,3✉, Mari Millery1, Samuel Pan2, Thomas B. Silverman1, Tianmai Zhang1, Julia E. McGuinness2,4,

Katherine D. Crew2,4,5 & Alejandra N. Aguirre3,6

A cross-sectional survey was conducted among high-risk, racially/ethnically diverse adults at

the point in time when New York City (NYC) became the COVID-19 pandemic’s global

epicenter. The study objective was to assess the threat and coping appraisals (cognitive

factors known to correspond with people’s willingness to adopt behaviorally focused inter-

ventions) and levels of distress, anxiety, and intolerance for uncertainty (emotional factors).

Survey respondents were recruited in April 2020 using an online survey with unpaid

recruitment on the GetHealthyHeights.org community-oriented website. We also recruited

participants that engaged in previous research studies to gain survey responses from com-

munity members at higher risk for COVID-19 complications due to comorbidities compared

to the general population. Analysis was performed to test for differences in survey responses

by comorbidities, age, race, ethnicity, and employment status. Results show that the

devastating effects of the pandemic appear to have uniquely impacted minority respondents,

who reported significantly higher levels of anxiety and were significantly more likely to report

having little control over whether they will get COVID-19 compared with White/non-His-

panic respondents. Minority respondents also had significantly higher mean scores on the

behaviorally focused dimension of the intolerance of uncertainty (IU) scale, which measures

avoidance and paralysis in the face of uncertainty. In multivariate analysis, IU predicted

anxiety levels, and this association was not mediated by cognitive factors (threat and coping

appraisals). By conducting this survey early in the pandemic, our study uniquely evaluated

cognitive and emotional factors among a racially/ethnically diverse group of NYC residents

during the height of the COVID-19 pandemic. Our findings suggest the need to acknowledge

the disparities that appear to exist in pandemic response and for culturally tailored messaging

and interventions. Few studies have reported differences by race and ethnicity during pan-

demic exposure. Therefore, further research on factors that may influence pandemic

response among minority populations is needed.
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Introduction

Beginning in late 2019, the novel coronavirus disease 2019
(COVID-19), began to rapidly spread across the globe,
becoming an unprecedented public health crisis. While the

COVID-19 impact was global, New York City (NYC) quickly
became one of the pandemic’s global epicenters. By mid-March,
infection rates were five times higher than in the rest of the U.S.,
with cases one-third of total confirmed cases in the country
(Centers for Disease Control and Prevention). In an effort to
contain the spread of COVID-19, the state governor’s office
implemented restrictions on businesses, schools, social gather-
ings, and the use of public transportation. These restrictions were
fundamentally the same behaviorally focused nonpharmaceutical
interventions (NPIs) implemented during the 1918 pandemic,
including social distancing and school closures (Morse, 2007;
Markel et al., 2007), but unprecedented for the present-day ethnic
and diverse populations living and working in the NYC area.

In the absence of pharmaceutical interventions, human beha-
vior is central to curtailing the transmission of COVID-19, which
is why the implementation of behaviorally focused NPIs in NYC
was the first critical step to controlling the infectious aspect of the
pandemic. At the March 31, 2020, White House Coronavirus Task
Force Briefing, Dr. Debra Birx reinforced the importance of NPIs,
stating, “there is no magic bullet, no magic vaccine or therapy. It’s
just behaviors.” The journey that began in March in the early
months of the pandemic in NYC was characterized by high
mortality, high population-level fear, and extreme anxiety
(Thompson et al., 2020; Weinberger-Litman et al., 2021). Living in
at-home lockdown, homemade masks, and do-it-yourself haircuts
was a new reality for most of the city’s population. Complaints to
311, the city’s hotline to access non-emergency services, rose
significantly in telling categories. For example, there were 16,901
calls in a brand-new category, lax social distancing (Wilson, 2020).
In NYC, 311 served to understand how the population reacted to
COVID-19 in real-time and helped to understand how people
respond to NPIs, such as the social-distancing policy, which is
vital in reducing COVID-19 infections (Lieberman-Cribbin et al.,
2020).

Early studies examining NYC’s COVID-19 response mainly
focused on understanding the disease, its epidemiology, and
treatment (Ogedegbe et al., 2020; Roy and Ghosh, 2020;
DiMaggio et al., 2020; Benitez et al., 2020). Yet, understanding
antecedents of health behaviors is a key step to developing
effective interventions to increase adherence to NPIs and vac-
cines once they become available (Liu et al., 2020; Bavel et al.,
2020). Literature amassed during previous pandemics incor-
porated socio-cognitive models to examine theoretically
informed antecedents of health behavior to motivate behavioral
change, such as knowledge and risk perception. While most
constructs within these models are cognitive, emotional con-
structs can also explain the drivers of health behaviors during a
pandemic. For example, the right amount of anxiety about a
health threat helps make recommended behaviors more likely,
but too much anxiety results in either unnecessary or defensive
avoidance behaviors (Rubin et al., 2010). From a different dis-
ciplinary lens, a clinical psychology perspective, identifying
emotional factors suggests mechanisms to link exaggerated
emotional responses to improve favorable outcomes with
implications for developing psychotherapeutic interventions
(Coelho et al., 2020; Voitsidis et al., 2020). Rarely attempts have
been made to layer cognitive-behavioral constructs and emo-
tional factors to inform a comprehensive multi-faceted inter-
vention that increases adherence to NPIs while supporting and
maintaining psychological well-being. This crosswalk is critical
given the importance of health behaviors within the emotionally
laden context of a pandemic.

Cognitive antecedents of behavior and emotional factors in
response to infectious disease outbreaks. Research amassed
from previous infectious disease outbreaks establishes key factors
related to characterizing cognitive antecedents of behavior which
are vital during the spread of pandemic disease and have been
valuable in predicting how people respond to emerging infectious
diseases (Bavel et al., 2020; Lee and You, 2020; Shinan-Altman and
Levkovich, 2020; Vally, 2020; Bish and Michie, 2010; Smith, 2006;
Leppin and Aro, 2009). The Protection Motivation Theory (PMT),
applied in studies of SARS and HINI (Rogers, 1975; Weston et al.,
2020) identified two general and seminal antecedents of behavior
labeled threat and coping appraisals, which we also examined in
this study. A threat appraisal involves a consideration of the
severity of the health threat and a perception of personal vul-
nerability to it (i.e., perceived risk). Coping appraisal involves
whether the health action is perceived to be an effective means of
alleviating the threat (i.e., response efficacy) and a consideration
by the individual of whether they will be able to carry out the
health action (i.e., their perceived self-efficacy). Collectively threat
and coping appraisals have explained the motivation for how
people behave in past pandemics (Bish and Michie, 2010; Teasdale
et al., 2012; Taha et al., 2014; Hornik et al., 2021), highlighting the
influence of cognitive foundations for adopting behaviorally
focused NPIs to reduce the spread of disease during outbreaks.

There is also evidence that emotional factors, including
heightened anxiety levels, are associated with a greater chance
of carrying out protective behaviors and therefore are an essential
driver of behavior during a pandemic (Taylor and Asmundson,
2020). Prior research found that coping appraisals combined with
anxiety related to the health threat can lead to inappropriate,
discriminatory actions, for example, avoidance of individuals of
Asian descent in response to the 2003 SARS outbreak (Puterman
et al., 2009) and more recently during the COVID pandemic
(Cho et al., 2020). Studies emphasize the need to support people
with vulnerability factors, such as heightened anxiety during
pandemics, as they seem prone to heightened distress and
intensified behavioral responses (Sauer et al., 2020).

Previous studies relying on explanatory variables from
behavior theories to predict how people respond to emerging
infectious diseases have seldom focused on intolerance of
uncertainty (IU). IU is defined as the “individual’s dispositional
incapacity to endure the aversive response triggered by the
perceived absence of salient, key, or sufficient information, and
sustained by the associated perception of uncertainty.“ (Carleton,
2016; Satici et al., 2020) IU has been associated with increased
anxiety and depression and therefore has a vital role in
illuminating how people might respond to and cope during a
pandemic (Voitsidis et al., 2020; Taha et al., 2014; Carleton, 2016;
Einstein, 2014). The level of uncertainty that can be tolerated is a
trait individuals bring into an ambiguous situation, which
predicts how they might appraise uncertain events. Because high
IU has been found to exacerbate the relationship between daily
stressors and increased anxiety (Voitsidis et al., 2020; Bakioglu
et al., 2020), changing negative beliefs about uncertainty and
improving coping strategies have been suggested as practical
approaches to influence IU during pandemics (Gu et al., 2020).

Study objective. In April 2020, we conducted a historically time-
sensitive cross-sectional survey among high-risk ethnically
diverse adults in NYC. The study objective was to determine their
threat and coping appraisals (cognitive factors known to corre-
spond with people’s willingness to adopt behaviorally focused
NPIs) and their levels of distress, anxiety, and tolerance for
uncertainty (emotional factors). To understand the impact of the
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pandemic on population sub-groups, we assessed socio-
demographic factors on each of these categories of variables
and on levels of knowledge, healthcare utilization, and initiation
of preventive behaviors. As IU is known to have pronounced
psychological ramifications during pandemics, we further inves-
tigated the predictive and moderating effects of cognitive threat
and coping appraisals, IU, and anxiety.

Methods
Design and setting. A cross-sectional design was used, incor-
porating an online survey with unpaid recruitment on the
GetHealthyHeights.org community-oriented health information
website. GetHealthyHeights was designed using community-based
participatory research for the medically underserved, urban, pre-
dominantly Latino community of Washington Heights-Inwood
(WAHI) (Millery et al., 2015, 2017). A pop-up on the website was
added on April 9, 2020, inviting respondents to share how the
outbreak has affected their health and well-being. In addition,
emails inviting respondents to complete the survey on the website
were sent to participants engaged in three community-based
research studies on breast cancer prevention and the Database
Shared Resource at Columbia University Irving Medical Center
(CUIMC). Participants accessed the survey through a link pro-
vided in the invitation email, and a link to the survey was provided
through GetHealthyHeights. The first page of the survey was to
consent participants. It described the research project, and parti-
cipants were asked to agree to participate before proceeding to the
survey. This solicitation to CUIMC research participants was
conducted to gain survey responses from community members at
higher risk for COVID-19 complications due to comorbidities
compared to the general population. The CUIMC Institutional
Review Board approved the study procedures. Data were collected
from April through July 2020.

Questionnaire design
Sociocultural, healthcare utilization, and demographic factors.
We selected questions from the validated Flu Telephone Survey
Template (FluTEST), which was designed to assess perceptions
and behavior during influenza-like pandemics (Rubin et.al.,
2014). FluTEST includes core sets of outcome variables relating to
the presence of flu-like illness and to various protective behaviors,
as well as a set of likely predictor variables for the behaviors.
Evidence-based and evaluated for reliability and non-response
bias, the extensive set of items compiled was designed in con-
sideration of the rapid need for survey items as soon as the next
pandemic arises. Information collected on demographics and
background included age, sex, gender, racial/ethnic background,
employment, and current medical conditions that could increase
the risk for susceptibility to and/or complications from COVID-
19. In addition, we asked whether participants had been tested,
were told by a healthcare provider, or believed they had been
infected with COVID-19, whether access to healthcare was
interrupted, and whether they lost a job due to the pandemic.

Compliance with behavioral recommendations. Eight items
assessed change in health behaviors over the past 4 days because
of COVID-19, e.g., Increasing the amount I clean or disinfect,
putting a face mask on before going outside. The eight items were
rated on a four-point scale (yes, no, not sure, not applicable).

Cognitive Factors. Eight items assessed knowledge of cor-
onavirus. COVID-19 threat and coping appraisals were assessed
based on the PMT (Rogers, 1975). The construct of perceived
susceptibility was assessed by two items, i.e., “My chances of
getting infected with Coronavirus COVID-19 are greater than

other people”. Perceived severity was assessed by three items, i.e.,
“COVID-19 would be a serious illness for me”. Perceived self-
efficacy was assessed by “I have little control over whether I will
get COVID-19.” Response efficacy was evaluated by “If I don’t
take any preventive actions, then I am likely to get Coronavirus
COVID-19.” The items were rated on a five-point scale ranging
from 1 (strongly disagree) to 5 (strongly agree).

Emotional factors. Intolerance of uncertainty (IU) was assessed
using the IUS-12 (Carleton et al., 2007), comprised of 12 items to
assess reactions to impending uncertainty, ambiguous situations, and
the future. It consists of two factors. Prospective anxiety measures a
desire for predictability, preference for knowing what the future
holds, anxiety about future uncertain events, and active engagement
in seeking information to increase certainty. This factor consists of 7
items, e.g., “I can’t stand being taken by surprise”. The second factor,
inhibitory anxiety, is the behaviorally focused dimension of IU that
measures avoidance and paralysis in the face of uncertainty. It
consists of 5 items, e.g., “I must get away from all
uncertain situations”. Each item of the IUS-12 is assessed using a
5-point Likert scale ranging from 1 (not at all characteristic of me) to
5 (entirely characteristic of me). There is evidence for the reliability
and construct validity of the IUS-12 within non-clinical and com-
munity samples. Significant support was found for composite
reliability of the total IUS–12 scores (ρ= 0.92, 95% CI [0.91, 0.93])
and the inhibitory (ρ= 0.87, 95% CI [0.85, 0.89]) and prospective
(ρ= 0.87, 95% CI= [0.86, 0.89]) subscale scores.

To assess anxiety, we administered a short form of the state
scale of the Spielberger State-Trait Anxiety Inventory (STAI-6)
(Marteau and Bekker, 1992), adapted from previous studies for
use in this study. The 6-item state version of the State-Trait
Anxiety Inventory (STAI-6), which assesses anxiety symptoms,
was adapted from previous studies for use in this study. The
participants reported their current general level of anxiety
according to six statements (e.g., “I am worried”) on a 4-point
Likert scale (“not at all”= 1, to “very much”= 4). The STAI-6 has
been shown to be highly correlated with the 20-item STAI, and all
internal consistency reliabilities are greater than 0.90 (Tluczek
et al., 2009). The STAI-6 has been used both as self-administered
and online questionnaires.

We used the Impact of Event scale revised (IES-R) to measure
distress. IES-R consists of 22 items in three subscales: (a) the
intrusion subscale with eight items related to intrusive thoughts,
nightmares, intrusive feelings and imagery, and dissociative-like re-
experiencing, and (b) the avoidance subscale with eight items related
to feelings, situations, and ideas and (c) the hyperarousal subscale
with six items related to anger, irritability, difficulty concentrating,
hypervigilance and heightened startle. Each item is rated by the
participants on a scale from 0 to 4 (0= “not at all,” 1= “a little bit,”
2= “moderately,” 3= “quite a bit,” and 4= “extremely”) for the
past seven days. Importantly, compared to other self-reported
measures of psychological impact, the advantage of using the IES is
that the event can be specified. The IES-R adapted for COVID-19
has been found to be a valid measure of traumatic stress symptoms
associated with the COVID-19 pandemic (Aljaberi et al., 2022;
Zhang et al., 2021). The IES-R with modifications for COVID-19
showed good internal validity (α= 0.96) (Gottlieb and Schmitt,
2022). We adjusted the IES-R for the case of the COVID-19
pandemic, asking the participants to indicate how distressing each
difficulty has been for them during the past seven days with respect
to the COVID-19 pandemic.

Statistical methods
Univariate analysis was performed using Chi-square tests (and
Fisher’s exact tests where appropriate), and Student t-tests (or
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nonparametric alternatives such as the Wilcoxon rank-sum test
where appropriate) to test for any differences in survey responses
by comorbidities, age, race, ethnicity, and employment status.
Multivariate analysis was performed using logistic regression to
assess potential factors impacting perceived susceptibility, ser-
iousness, and control. Odds ratios (OR) and 95% Confidence
Intervals (CI) were reported. A p-value of <0.05 was considered to
indicate statistical significance. Data analyses were performed
using SAS 9.4 (SAS Institute). When determining the sample and
its size, we considered the following factors: (a) participants
should be from NYC and mainly Washington Heights in upper
Manhattan since GetHealthyHeights.org is focused on this largely
underserved minority population; (b) data collection in this time-
sensitive historical survey was limited given the goal of assessing
the short-term impact of COVID-19; and (c) budget, given this
was an unpaid sample.

To calculate power from our data, we observed a proportion of
0.14 non-Hispanic Whites reported feeling the loss of control,
with a proportion of 0.32 for all other ethnic groups. Based on

these proportions, we have an effect size of 0.45. Using our
sample size of 182 non-Hispanic Whites and 90 other ethnic
groups, we have a power of >96% using a 1-sided proportional Z-
test at 0.05 alpha. We repeated the power analysis adjusting for
four additional outcomes. Using our sample size of 182 non-
Hispanic Whites and 90 other ethnic groups, we have a power of
>89% using a 1-sided proportional Z-test at 0.05 alpha, with
adjustment for four outcomes (perceived severity, perceived risk,
response efficacy, self-efficacy).

Results
Sample characteristics. Table 1 summarizes respondent char-
acteristics. The mean age of respondents was 62 years (range,
25–87 years), 25% identified as Hispanic or Latino, and 82% were
female. Thirty-seven (13.5%) were not working, and 36% were
retired. All had at least one chronic condition, with 29% reporting
having cancer, 18% reporting mental illness, and 17% breathing
disorders. Given that COVID-19 testing was mostly unavailable
early in the pandemic, only 10% reported that they were tested.

Self-reported behaviors and healthcare utilization. With respect
to behavior, all respondents reported changing at least one health
behavior over the past 4 days due to COVID-19, including
wearing a mask (94%), washing hands more frequently (94%),
staying home unless doing something absolutely essential (90%),
cleaning frequently (85%), and using a hand sanitizer (75%)
(Table 2). Results showed that White/non-Hispanic respondents
were significantly more likely to report cleaning more frequently
(<80% vs. <90%, p= 0.02) and to discuss a plan if they do con-
tract COVID-19 (72% vs, 28%, p= 0.006), compared with min-
ority respondents. Regarding healthcare utilization, 51% reported
not being able to receive care through their provider as planned,
and only 17% reported receiving healthcare through telemedicine.
These data on enacting protective behaviors and disruptions in
healthcare utilization demonstrate that most respondents repor-
ted adopting key behavioral NPIs, while at the same time, routine
healthcare was disrupted with low utilization of healthcare
through telemedicine.

Cognitive factors: knowledge, perceptions of threat, and cop-
ing appraisals. Overall, knowledge about COVID was high, with
a mean score of respondents correctly answering 7.27 of the eight
questions (SD= 1). Eighty-three respondents (N= 242) correctly
answered at least seven of the eight knowledge questions.

Table 3 shows the association between respondent characteristics
and threat and coping appraisals. The results show that minority

Table 1 Sample characteristics (N= 321).

M (range) or N (%)

Age (years) 62 (25–87)
Gender
Male 51 (18%)
Female 225 (82%)
Racea

Asian 8 (3%)
Black or African American 22 (9%)
Native American or Alaska Native 2 (1%)
White 207 (85%)
Multiple 6 (2%)
Ethnicitya

Hispanic or Latino 68 (25%)
Not Hispanic or Latino 202 (75%)
Geographic area
NYC or surrounding commutable
areas

246 (91%)

Other regions of the U.S. 24 (9%)
Employment
Working full time 102 (37%)
Working part-time 37 (13.5%)
Not working 37 (13.5%)
Retired 99 (36%)
Lost job/had hours reduced due to COVID-19
Yes 42 (16%)
No 152 (55%)
Respondent believes s/he was Infected with COVID-19
Yes 43 (15%)
No 174 (58%)
Don’t Know 81 (27%)
Tested for COVID-19
Yes 30 (10%)
No 266 (90%)
Respondent told by health care provider that s/he likely has COVID-19
Yes 22 (7%)
No 273 (92%)
Chronic conditions
Breathing disorders 56 (17%)
Cancer 94 (29%)
Diabetes 21 (7%)
Kidney Disease 11 (3%)
Mental Illness 58 (18%)
Reported as “other”, not specified 90 (28%)

aTo explore the impact of minority status in subsequent analyses, race and ethnicity were
categorized into two categories: White/non-Hispanic and Minority, which included Hispanic and
non-Hispanic Black, Asian (N= 2), and respondents reporting multiple races (N= 4).

Table 2 Self-reported behaviors and healthcare utilization.

“Over the past four days, I have…. because of COVID 19”

Item N (%)

Put on a face mask before going outside 268 (94%)
Hand my hands with soap and water more often 268 (94%)
Deliberately canceled or postponed an event 175 (61%)
Increased the amount I clean/disinfect 234 (85%)
Followed a healthy diet or took vitamin supplement 231 (81%)
Carried sanitizing hand gel when out and about 215 (76%)
Stayed home unless I was doing something essential 258 (90%)
Discuss with friends/family what we would do if one of us
catches COVID-19

165 (58%)

Healthcare utilization
Able to receive healthcare through telemedicine 44 (17%)
Not able to receive healthcare through provider 142 (51%)
Missed mammogram 44 (17%)
Missed other appointment 156 (56%)
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respondents rated their likelihood of getting COVID-19 if they
didn’t take preventive actions significantly higher (92% vs. 83%,
p= 0.04) compared to white/non-Hispanic respondents. This same
group reported having little control over whether they will get
COVID-19 (32% vs. 14%, p= 0.0003), but compared with white/
non-Hispanic respondents were not more likely to agree that
“COVID-19 would be a serious illness for me” (66% vs. 57%,
p < 0.17). With respect to comorbidities, respondents reporting
cancer, diabetes, breathing disorders, and other chronic conditions
were significantly more likely to agree that “COVID-19 would be a
serious illness for me” compared with respondents not reporting
these conditions (68% vs. 55%, 95 vs. 56%, 85% vs. 53%, 74 vs. 52%),
respectively. Age was also a factor, with older respondents aged 65
agreeing that “COVID-19 would be a serious illness for me”
compared with younger respondents (p= 0.0001), while younger
respondents aged 18–45 reported having little control over whether
they will get COVID-19 (p= 0.0003). Non-working respondents
were significantly more likely to report that “COVID-19 would be a
serious illness for me” compared with working respondents (74% vs.
53%, p < 0.001). These results reveal significant variability in
respondents’ perceptions and threat and coping appraisals, particu-
larly with respect to age and minority status.

Emotional factors: anxiety and distress (IES) across sample
characteristics. Table 4 shows the association between respondent
characteristics, anxiety, and distress (IES). Notably, minority
respondents had mean scores significantly higher on anxiety and all
three sub-scores of the IES compared with White/non-Hispanics
(p= 0.01, <0.0001, 0.0018, 0.0014, respectively). Age was also a
notable respondent characteristic, with respondents 65 or older
reporting lower mean scores on anxiety and all sub-scales of the IES
compared with younger participants. Respondents reporting mental

illness also had mean scores significantly higher on anxiety and all
sub-scores of the IES compared with respondents not reporting
mental illness as a comorbidity. These results reveal significant
variability in respondents’ levels of anxiety and distress associated
with minority status, age, and reported mental illness. Minority
respondents reported significantly higher levels of anxiety on all
dimensions of the IES compared with White/non-Hispanics.

Emotional factors: intolerance of uncertainty across sample
characteristics. As shown in Table 5, minority respondents had
significantly higher mean scores on the 5-point inhibitory factor
of the IU, which is the behaviorally focused dimension of the IU
and measures avoidance and paralysis in the face of uncertainty.
There were no significant differences in the 7-point dimension,
which measures prospective anxiety, desire for predictability, and
active engagement in seeking information to increase certainty.
Respondents under the age of 65 had significantly higher mean
IU scores on both the 12-point scale and the 5-point dimension
compared to respondents 65 and older. Respondents reporting
mental health as a comorbidity had higher significant mean
scores on the 12-point IU scale and on both the 5-point and
7-point dimensions of the IU compared to respondents not
reporting a mental health comorbidity.

Associations between emotional factors (anxiety, IU, IES) and
cognitive factors (threat and coping appraisals). A multivariate
logistic regression model was conducted to assess whether age,
White/non-Hispanic vs. minority, gender, anxiety, distress (IES),
and IU significantly predicted perceptions of threat and coping
appraisals. As shown in Table 6, age, gender, and minority status
were significantly associated with perceptions of severity. Minority
status was significantly associated with perceived severity and with

Table 4 Anxiety, and distress (IES) across sample characteristics.

Anxiety scale score Impact of events scale score

Intrusion sub-score Avoidance sub-score Hyperarousal sub-score

Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value

Global score 2.34 (0.52) NA 2.26 (0.83) NA 2.00 (0.64) NA 2.02 (0.85) NA
White, non-Hispanic 2.28 (0.49) 0.01 2.1 (0.76) <0.0001 1.19 (0.60) 0.002 1.89 (0.78) 0.001
Minority 2.45 (0.52) 2.6 (0.88) 2.19 (0.72) 2.28 (0.96)
Age
18–45 2.42 (0.58) <0.0001 2.44 (0.91) <0.0001 2.18 (0.75) 0.002 2.34 (0.89) <0.0001
46–64 2.45 (0.47) 2.49 (0.84) 2.09 (0.67) 2.25 (0.93)
65+ 2.21 (0.49) 1.97 (0.68) 1.83 (0.52) 1.67 (0.60)
Gender
Male 2.18 (0.50) 0.01 1.86 (0.75) <0.0001 1.89 (0.59) 0.20 1.74 (0.81) 0.002
Female 2.37 (0.50) 2.36 (0.82) 2.02 (0.66) 2.09 (0.86)
Employment
Yes 2.35 (0.51) 0.50 2.33 (0.85) 0.19 1.98 (0.66) 0.42 2.08 (0.87) 0.22
No 2.31 (0.50) 2.21 (0.82) 2.02 (0.65) 1.96 (0.85)
Lost job
Yes 2.37 (0.51) 0.68 2.39 (0.77) 0.24 2.02 (0.66) 0.91 2.21 (0.78) 0.06
No 2.33 (0.51) 2.27 (0.85) 2.00 (0.68) 2.01 (0.88)
Cancer
Yes 2.26 (0.47) 0.07 2.12 (0.78) 0.04 1.94 (0.59) 0.38 1.89 (0.77) 0.11
No 2.34 (0.53) 2.33 (0.85) 2.03 (0.67) 2.08 (0.88)
Diabetes
Yes 2.40 (0.52) 0.62 2.22 (0.91) 0.69 2.19 (0.73) 0.14 1.89 (0.94) 0.23
No 2.34 (0.52) 2.27 (0.82) 1.98 (0.64) 2.03 (0.85)
Mental illness
Yes 2.57 (0.56) 0.0001 2.71 (0.95) <0.0001 2.25 (0.78) 0.005 2.63 (0.91) <0.0001
No 2.28 (0.49) 2.15 (0.76) 1.94 (0.59) 1.87 (0.77)
Breathing disorder
Yes 2.32 (0.53) 0.75 2.45 (1.02) 0.25 2.17 (0.86) 0.23 2.28 (1.03) 0.07
No 2.35 (0.51) 2.22 (0.77) 1.96 (0.58) 1.96 (0.79)
Other chronic condition
Yes 2.43 (0.56) 0.04 2.36 (0.86) 0.2756 2.13 (0.71) 0.03 2.17 (0.88) 0.03
No 2.30 (0.49) 2.22 (0.81) 1.94 (0.60) 1.95 (0.83)

Bold values denote statistically significant p values.
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self-efficacy beliefs. Age was significantly associated with perceived
risk and severity, both components of threat appraisals. None of the
emotional level factors, IU, anxiety, and IES, were significantly
associated with threat and coping appraisal measures.

To explore the relationships between the cognitive factors and
emotional level factors, we subsequently attempted to explore the
mediating effects of threat and coping appraisals and IE on IU
and anxiety using structural modeling. A full overall predictive
model with threat and coping appraisals and IE pathways were
fitted and compared with four alternative models featuring (1) no
mediators, (2) only threat appraisals as mediating variables, (3)
only coping appraisals as mediators, and (4) only impact of events
as mediating variables.

As shown in Table 7, positive correlations existed between IU and
the coping appraisals ‘response efficacy’ and ‘self-efficacy,’ which
were stronger than the correlations with threat appraisals. Weak
correlations were also found between coping appraisals and anxiety.
All IE dimensions, ‘intrusion’, ‘avoidance’, and ‘hyperarousal’ were
strongly correlated with IU and anxiety. Coping appraisals were
correlated with each other; this was the same case with threat
appraisals and all IE dimensions. IU itself was positively correlated
with anxiety.

None of the three mediator models improved over the no-
mediator model of IU predicting anxiety (Table 8). While the
mediator model featuring coping appraisals demonstrated a better fit
over the threat appraisals, the model still performed notably worse
than the direct effect model. This was also seen in the IE factors
model, which demonstrated a comparative fit index (CFI) better
than the full predictive model but a worse fit than with no
mediators. Thus, the predicted model with mediators was not a good
fit, and any mediating model was less than one without mediators.
We also found no difference between minorities and non-minorities

(White non-Hispanics) and the pathways from IU to anxiety. These
findings suggest IU predicted anxiety levels and that cognitive factors
(threat and coping appraisals) failed to mediate.

Discussion and conclusions
By conducting this survey early in the pandemic, our study
evaluated cognitive and emotional factors among a racially/eth-
nically diverse group of NYC residents during the height of the
COVID-19 pandemic. The survey explored the influence of socio-
demographics and comorbidities on cognitive and emotional level
factors, healthcare utilization, and initiation of preventive beha-
viors when the emotional and cognitive impact of the pandemic
was high on the population level. During this critical and
unprecedented point in the pandemic, NYC was mainly in a lock-
down state, with 90% of survey respondents reporting “staying
home unless doing something absolutely essential”. All partici-
pants reported at least one comorbidity in this diverse high-risk
sample of adults. Almost all participants reported changing at
least one health behavior over the past 4 days due to COVID-19.
Our data show how healthcare utilization was interrupted early in
the pandemic, with 51% of respondents not being able to receive
care through their provider as planned and only 17% reporting
the ability to receive healthcare through telemedicine. Previous
studies have reported disruptions in healthcare during different
periods of the pandemic. In June 2020, a CDC report used a web-
based survey to show that around 40.9% of U.S. adults had for-
gone medical care (Czeisler et al., 2020). In September 2020, using
data from the Coronavirus Tracking Survey, the Urban Institute
reported that 36% of U.S. nonelderly adults had delayed health-
care utilization (Gonzalez et al., 2021). Our finding of 51% is
higher than the previously reported prevalence and is particularly
concerning given the comorbidities reported by our respondents.

Table 5 Intolerance of uncertainty across sample characteristics.

Intolerance for uncertainty scale
(12 point)

Intolerance for uncertainty scale
(5 point—inhibit)

Intolerance for uncertainty scale
(7 point—perspective)

Mean (SD) p-value Mean (SD) p-value Mean (SD) p-value

Global score 27.91 (9.72) NA 9.58 (4.49) NA 18.32 (6.05) NA
Race
White, non-Hispanic 27.01 (8.89) 0.08 8.86 (3.99) 0.0004 18.15 (5.74) 0.71
Minority 29.84 (11.04) 11.11 (5.06) 18.73 (6.68)
Age
18–45 31.17 (10.74) 0.003 11.44 (5.02) 0.0002 19.73 (6.51) 0.032
46–64 29.13 (10.82) 10.04 (4.67) 19.10 (6.97)
65+ 25.39 (7.41) 8.37 (3.68) 17.03 (4.60)
Gender
Male 27.27 (9.68) 0.62 8.98 (4.49) 0.15 18.29 (6.02) 0.99
Female 28.05 (9.75) 9.72 (4.49) 18.33 (6.07)
Employed
Yes 28.22 (10.17) 0.23 9.76 (4.50) 0.46 18.46 (6.48) 0.66
No 27.37 (8.93) 9.30 (4.31) 18.07 (5.45)
Lost job
Yes 28.60 (10.45) 0.69 10.58 (4.95) 0.09 18.02 (6.13) 0.66
No 27.71 (9.76) 9.29 (4.39) 18.42 (6.15)
Cancer
Yes 27.31 (8.85) 0.89 9.16 (4.07) 0.54 18.15 (5.63) 0.94
No 28.19 (10.11) 9.78 (4.67) 18.40 (6.25)
Diabetes
Yes 26.33 (10.52) 0.26 9.29 (5.28) 0.43 17.05 (5.62) 0.21
No 28.04 (9.66) 9.61 (4.43) 18.43 (6.08)
Mental illness
Yes 32.22 (9.76) <0.0001 11.84 (4.48) <0.0001 20.38 (6.08) 0.004
No 26.83 (9.43) 9.02 (4.32) 17.81 (5.95)
Breathing disorder
Yes 27.93 (10.35) 0.88 9.80 (5.10) 0.93 18.13 (6.10) 0.79
No 27.90 (9.59) 9.53 (4.34) 18.37 (6.05)
Other chronic condition
Yes 29.61 (9.99) 0.04 10.32 (4.63) 0.03 19.29 (6.09) 0.06
No 27.04 (9.50) 9.21 (4.38) 17.83 (5.99)

Bold values denote statistically significant p values.
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An explanation could be that participants in our survey were
from a particularly disadvantaged community, with fewer
resources to support healthcare access during the pandemic,
including the computer access and literacy needed to take
advantage of telemedicine-based services.

Few studies have examined associations between minority status
and cognitive and emotional factors during a pandemic. One study
during the early onset of COVID-19 in the U.S. examined indivi-
duals’ perceived susceptibility and found that African American
adults felt least prepared to deal with the pandemic and reported less
perceived susceptibility to the virus (Bailey et al., 2020). Another
study also found that African Americans were significantly less
likely to perceive they were at risk of COVID-19 infection compared
to their White counterparts, which mirrors similar perceptions
during the H5N1 and H1N1 outbreaks (Scarinci et al., 2021). Our
findings revealed that minority respondents rated their likelihood of
getting COVID-19 if they didn’t take preventive actions significantly
higher compared to White/non-Hispanic respondents (response
efficacy). They were also significantly more likely to report having
little control over whether they will get COVID-19 compared with
White/non-Hispanic respondents (self-efficacy). Notably, minority
respondents had mean scores significantly higher on anxiety and all
three sub-scores of the IES measuring dimensions of distress than
White/non-Hispanics. Minority respondents also had significantly
higher mean scores on the 5-point inhibitory factor of the IU
compared with White/non-Hispanic respondents, which is the
behaviorally focused dimension of the IU and measures avoidance
and paralysis in the face of uncertainty. Together, these data indicate
that threats related to the pandemic have implications for sharp
disparities in coping and psychological distress disproportionately
experienced by minority groups.

Like our study, Sadeh et al. examined the relationships between
distress and IU in minority groups, comparing Black and White
adults drawn from socioeconomically disadvantaged neighbor-
hoods. Findings revealed that mental health consequences of
scoring high on IU appeared to be more severe for Black than
White adults, providing indirect evidence that race-related
uncertainty may impact the well-being of Black adults (Sadeh
and Bounoua, 2022). The authors postulated that structural
racism and discrimination might cause elevated uncertainty in
daily life for Black Americans, which in turn has negative mental
health consequences for Black adults high on IU (To et al., 2020;

Sue et al., 2008). Interestingly, they found that race interacted
with IU among participants who participated before the pan-
demic started, but it did not moderate IU associations with
mental health for individuals with pandemic exposure, as both
Black and White adults showed positive associations between IU
and mental health post-pandemic (Sadeh and Bounoua, 2022).
Our study revealed significantly higher levels of IU, anxiety, and
all three sub-scales of IES measuring dimensions of distress in the
minority respondents compared with White/non-Hispanic
respondents. However, we did not measure differences pre-pan-
demic, and compared with White counterparts, the heightened
IU, stress, and anxiety for minority/non-White respondents
continued during the pandemic. Whether this heightened IU is
due to pre-pandemic elevated uncertainty in the daily life of
minority populations or if there are other reasons for differential
responses to pandemic uncertainty is an area for continued
investigation.

In the introduction, we noted that few attempts had been made to
converge cognitive behavioral antecedents with emotional factors.
We also noted that explanatory variables from behavioral theories to
predict how people and different population subgroups respond to
emerging infectious diseases seldom focus on IU. While this is a
complex mix of factors to explain the pandemic response, COVID-
19 response variations among population subgroups require a
complex explanatory context. Chowkwanyun and Reed eloquently
address the importance of explanatory context in their perspective
on racial health disparities and COVID-19 (Chowkwanyun and
Reed, 2020). The authors caution that citing racial disparities to
COVID-19 without explanatory context can potentially perpetuate
harmful myths and misunderstandings that undermine the goal of
eliminating health inequities. To mitigate myths and specifically to
avoid inaccurate assumptions grounded in racial biology (Chowk-
wanyun and Reed, 2020), COVID-19 disparities should be discussed
in the context of socio-demographics, chronic stress, or place-based
(e.g., community) risk. Our contextualization of factors that include
cognitive and emotional aspects can help to explain why racial
minority populations are affected disproportionally and may also
provide guidance to developers of future pandemic response
interventions.

Although our results are preliminary and replication studies will
be needed, our findings suggest the need to develop culturally
responsive messaging and interventions during pandemics. For

Table 7 Spearman correlation among IU, threat and coping appraisals, anxiety, and IE.

1. 2. 3. 4. 5. 6. 7. 8.

1. Intolerance of uncertainty –
2. Perceived risk 0.066 (0.276) –
3. Perceived severity 0.032 (0.593) 0.364 (<0.001) –
4. Response efficacy 0.155 (0.010) 0.196 (0.001) 0.149 (0.013) –
5. Self-efficacy 0.135 (0.025) 0.307 (<0.001) 0.154 (0.010) 0.139 (0.021) –
6. Anxiety 0.394 (<0.001) 0.062 (0.308) 0.149 (0.013) 0.223 (<0.001) 0.179 (0.003) –
7. Intrusion 0.442 (<0.001) 0.095 (0.117) 0.075 (0.215) 0.120 (0.046) 0.126 (0.036) 0.660 (<0.001) –
8. Avoidance 0.300 (<0.001) −0.006 (0.916) 0.059 (0.329) 0.077 (0.205) 0.117 (0.052) 0.331 (<0.001) 0.413 (<0.001) –
9. Hyperarousal 0.511 (<0.001) 0.036 (0.557) 0.015 (0.801) 0.098 (0.104) 0.114 (0.059) 0.633 (<0.001) 0.787 (<0.001) 0.465 (<0.001)

Bold values denote statistically significant p values.

Table 8 Comparative fit indices for structural models.

Model X2 df p NNFI CFI RMSEA RMSEA CI

Predictive (all mediators) 341.681 28 <0.001 0 0.075 0.194 (0.177, 0.212)
Model 1—No mediators 55.091 1 <0.001 1 1 0 (0, 0)
Model 2—threat 74.992 3 <0.001 0.059 0.059 0.287 (0.231, 0.346)
Model 3—coping 21.845 3 <0.001 0.865 0.865 0.056 (0, 0.127)
Model 4—IE 615.459 10 <0.001 0.321 0.525 0.386 (0.349, 0.424)
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example, exploring the effect of race-related differences in exposure
to uncertainty as a key source of anxiety and distress in minority
populations may lead to programs that pay high attention to the
mental health problems evoked by intolerance of uncertainty. This
type of intervention will likely require the expertise of many dis-
ciplines, including mental health experts, to address the emotional
and behavioral responses and communication experts to address the
exasperation of uncertainty, particularly among the most vulnerable
populations. Because few studies have reported differences by race
and ethnicity during pandemic exposure, further research on factors
that may influence heightened IU, stress, and anxiety among min-
ority populations is needed.

Despite many novel findings, there are several limitations in our
study. First, our survey was administered using a pop-up on a
community health portal, thus limiting access to participants with
access to the Internet. Furthermore, we utilized all self-report
measures with limitations such as potential social desirability bias,
exaggeration, or underreporting. The study’s cross-sectional design
makes it impossible to infer the exact causal relationship between
variables. Further longitudinal work is needed to examine the
interplay of cognitive factors, IU, and heightened stress and anxiety
over time to shed light on the causal mechanisms driving these
differential effects across racial and ethnic groups. Despite these
limitations, by conducting this survey early in the pandemic, our
study uniquely evaluated cognitive and emotional factors among a
racially/ethnically diverse group of NYC residents during the
height of the COVID-19 pandemic. Findings allowed us to identify
disparate responses among minority respondents, with implica-
tions for exploring how to tailor future pandemic response inter-
ventions. More extensive studies are warranted to investigate
further the underlying factors associated with disparities illumi-
nated during the COVID-19 pandemic and the mechanisms to
optimize future pandemic response interventions.

Data availability
The data used in the current study are available on request from
the corresponding author. The data are not publicly available due
to privacy or ethical restrictions.

Received: 16 August 2022; Accepted: 13 April 2023;

References
Aljaberi MA, Lee KH, Alareqe NA et al. (2022) Rasch modeling and multilevel

confirmatory factor analysis for the usability of the Impact of Event Scale-
Revised (IES-R) during the COVID-19 pandemic. Healthcare (Basel) 10
https://doi.org/10.3390/healthcare10101858

Bailey SC, Serper M, Opsasnick L et al. (2020) Changes in COVID-19 knowledge,
beliefs, behaviors, and preparedness among high-risk adults from the onset to
the acceleration phase of the US outbreak. J Gen Intern Med 35:3285–3292.
https://doi.org/10.1007/s11606-020-05980-2

Bakioglu F, Korkmaz O, Ercan H (2020) Fear of COVID-19 and positivity: med-
iating role of intolerance of uncertainty, depression, anxiety, and stress. Int J
Ment Health Addict 1–14. https://doi.org/10.1007/s11469-020-00331-y

Bavel JJV, Baicker K, Boggio PS et al. (2020) Using social and behavioural science
to support COVID-19 pandemic response. Nat Hum Behav 4:460–471.
https://doi.org/10.1038/s41562-020-0884-z

Benitez J, Courtemanche C, Yelowitz A (2020) Racial and ethnic disparities in
COVID-19: evidence from six large cities J Econ Race Policy 3:243–261

Bish A, Michie S (2010) Demographic and attitudinal determinants of protective
behaviours during a pandemic: a review. Br J Health Psychol 15(Part
4):797–824. https://doi.org/10.1348/135910710X485826

Carleton RN (2016) Into the unknown: a review and synthesis of contemporary
models involving uncertainty. J Anxiety Disord 39:30–43. https://doi.org/10.
1016/j.janxdis.2016.02.007

Carleton RN, Norton MA, Asmundson GJ (2007) Fearing the unknown: a short
version of the Intolerance of Uncertainty Scale. J Anxiety Disord
21(1):105–17. https://doi.org/10.1016/j.janxdis.2006.03.014

Cho H, Li W, Cannon J, Lopez R, Song CC (2020) Testing three explanations for
stigmatization of people of Asian descent during COVID-19: maladaptive
coping, biased media use, or racial prejudice? Ethn Health 1–16. https://doi.
org/10.1080/13557858.2020.1830035

Chowkwanyun M, Reed Jr AL (2020) Racial health disparities and Covid-19—
caution and context. N Engl J Med 383:201–203. https://doi.org/10.1056/
NEJMp2012910

Coelho CM, Suttiwan P, Arato N, Zsido AN (2020) On the Nature of fear and
anxiety triggered by COVID-19. Front Psychol 11:581314. https://doi.org/10.
3389/fpsyg.2020.581314

Czeisler ME, Marynak K, Clarke KEN et al. (2020) Delay or avoidance of medical care
because of COVID-19-related concerns—United States MMWR Morb Mortal
Wkly Rep. 69(36):1250–1257. https://doi.org/10.15585/mmwr.mm6936a4

DiMaggio C, Klein M, Berry C, Frangos S (2020) Black/African American com-
munities are at highest risk of COVID-19: spatial modeling of New York City
ZIP code-level testing results. Ann Epidemiol 51:7–13. https://doi.org/10.
1016/j.annepidem.2020.08.012

Einstein DA (2014) Extension of the transdiagnostic model to focus on intolerance
of uncertainty: a review of the literature and implications for treatment. Clin
Psychol (New York) 21(3):280–300. https://doi.org/10.1111/cpsp.12077

Gonzalez D, Karpman M, Kenney GM, Zuckerman S (2021) Delayed and forgone
health care for nonelderly adults during the COVID-19 pandemic J Gen
Intern Med 37(5):1337–1340

Gottlieb L, Schmitt DP (2022) When staying home is not safe: an investigation of the
role of attachment style on stress and intimate partner violence in the time of
COVID-19. Arch Sex Behav 1–16 https://doi.org/10.1007/s10508-022-02457-7

Gu Y, Gu S, Lei Y, Li H (2020) From uncertainty to anxiety: how uncertainty fuels
anxiety in a process mediated by intolerance of uncertainty. Neural Plast
2020:8866386. https://doi.org/10.1155/2020/8866386

Hornik R, Kikut A, Jesch E, Woko C, Siegel L, Kim K (2021) Association of
COVID-19 misinformation with face mask wearing and social distancing in a
nationally representative US sample. Health Commun 36:6–14. https://doi.
org/10.1080/10410236.2020.1847437

Lee M, You M (2020) Psychological and behavioral responses in South Korea
during the early stages of coronavirus disease 2019 (COVID-19). Int J
Environ Res Public Health 17 https://doi.org/10.3390/ijerph17092977

Leppin A, Aro AR (2009) Risk perceptions related to SARS and avian influenza:
theoretical foundations of current empirical research. Int J Behav Med
16(1):7–29. https://doi.org/10.1007/s12529-008-9002-8

Lieberman-Cribbin W, Alpert N, Gonzalez A, Schwartz RM, Taioli E (2020) Three
months of informational trends in COVID-19 across New York City. J Public
Health (Oxf) 42:448–450. https://doi.org/10.1093/pubmed/fdaa082

Liu X, Luo WT, Li Y et al. (2020) Psychological status and behavior changes of the
public during the COVID-19 epidemic in China. Infect Dis Poverty 9:58.
https://doi.org/10.1186/s40249-020-00678-3

Markel H, Lipman HB, Navarro JA et al. (2007) Nonpharmaceutical interventions
implemented by US cities during the 1918–1919 influenza pandemic. JAMA
298:644–54. https://doi.org/10.1001/jama.298.6.644

Marteau TM, Bekker H (1992) The development of a six-item short-form of the
state scale of the Spielberger State-Trait Anxiety Inventory (STAI). Br J Clin
Psychol 31(3 Sep):301–6. https://doi.org/10.1111/j.2044-8260.1992.tb00997.x

Millery M, Aguirre AN, Kukafka R (2017) Does a community-engaged health
informatics platform facilitate resource connectivity? An evaluation frame-
work. AMIA Annu Symp Proc 2017:1292–1301

Millery M, Ramos W, Lien C, Aguirre AN, Kukafka R (2015) Design of a
community-engaged health informatics platform with an architecture of
participation. AMIA Annu Symp Proc 2015:905–14

Morse SS (2007) Pandemic influenza: studying the lessons of history. Proc Natl
Acad Sci USA 104(18 May):7313–4. https://doi.org/10.1073/pnas.0702659104

Ogedegbe G, Ravenell J, Adhikari S et al. (2020) Assessment of racial/ethnic dis-
parities in hospitalization and mortality in patients with COVID-19 in New
York City. JAMA Netw Open 3:e2026881. https://doi.org/10.1001/
jamanetworkopen.2020.26881

Puterman E, DeLongis A, Lee-Baggley D, Greenglass E (2009) Coping and health
behaviours in times of global health crises: lessons from SARS and West Nile.
Glob Public Health 4(1):69–81. https://doi.org/10.1080/17441690802063304

Rogers RW (1975) A protection motivation theory of fear appeals and attitude
change 1. J Psychol 91:93–114. https://doi.org/10.1080/00223980.1975.9915803

Roy S, Ghosh P (2020) Factors affecting COVID-19 infected and death rates
inform lockdown-related policymaking. PLoS ONE 15(10):e0241165. https://
doi.org/10.1371/journal.pone.0241165

Rubin GJ, Potts HW, Michie S (2010) The impact of communications about swine
flu (influenza A H1N1v) on public responses to the outbreak: results from 36
national telephone surveys in the UK. Health Technol Assess 14(34):183–266.
https://doi.org/10.3310/hta14340-03

ARTICLE HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-023-01679-x

10 HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2023) 10:245 | https://doi.org/10.1057/s41599-023-01679-x

https://doi.org/10.3390/healthcare10101858
https://doi.org/10.1007/s11606-020-05980-2
https://doi.org/10.1007/s11469-020-00331-y
https://doi.org/10.1038/s41562-020-0884-z
https://doi.org/10.1348/135910710X485826
https://doi.org/10.1016/j.janxdis.2016.02.007
https://doi.org/10.1016/j.janxdis.2016.02.007
https://doi.org/10.1016/j.janxdis.2006.03.014
https://doi.org/10.1080/13557858.2020.1830035
https://doi.org/10.1080/13557858.2020.1830035
https://doi.org/10.1056/NEJMp2012910
https://doi.org/10.1056/NEJMp2012910
https://doi.org/10.3389/fpsyg.2020.581314
https://doi.org/10.3389/fpsyg.2020.581314
https://doi.org/10.15585/mmwr.mm6936a4
https://doi.org/10.1016/j.annepidem.2020.08.012
https://doi.org/10.1016/j.annepidem.2020.08.012
https://doi.org/10.1111/cpsp.12077
https://doi.org/10.1007/s10508-022-02457-7
https://doi.org/10.1155/2020/8866386
https://doi.org/10.1080/10410236.2020.1847437
https://doi.org/10.1080/10410236.2020.1847437
https://doi.org/10.3390/ijerph17092977
https://doi.org/10.1007/s12529-008-9002-8
https://doi.org/10.1093/pubmed/fdaa082
https://doi.org/10.1186/s40249-020-00678-3
https://doi.org/10.1001/jama.298.6.644
https://doi.org/10.1111/j.2044-8260.1992.tb00997.x
https://doi.org/10.1073/pnas.0702659104
https://doi.org/10.1001/jamanetworkopen.2020.26881
https://doi.org/10.1001/jamanetworkopen.2020.26881
https://doi.org/10.1080/17441690802063304
https://doi.org/10.1080/00223980.1975.9915803
https://doi.org/10.1371/journal.pone.0241165
https://doi.org/10.1371/journal.pone.0241165
https://doi.org/10.3310/hta14340-03


Rubin GJ, Bakhshi S, Amlôt R, Fear N, Potts HWW, Michie S (2014) Health
Services and Delivery Research. The design of a survey questionnaire to
measure perceptions and behaviour during an influenza pandemic: the Flu
TElephone Survey Template (FluTEST). NIHR Journals Library Copyright ©
Queen’s Printer and Controller of HMSO 2014

Sadeh N, Bounoua N (2022) Race moderates the impact of intolerance of uncer-
tainty on mental health symptoms in Black and White community adults. J
Anxiety Disord 93:102657. https://doi.org/10.1016/j.janxdis.2022.102657

Satici B, Saricali M, Satici SA, Griffiths MD (2020) Intolerance of uncertainty and
mental wellbeing: serial mediation by rumination and fear of COVID-19. Int
J Ment Health Addict 1–12. https://doi.org/10.1007/s11469-020-00305-0

Sauer KS, Jungmann SM, Witthoft M (2020) Emotional and behavioral con-
sequences of the COVID-19 pandemic: the role of health anxiety, intolerance
of uncertainty, and distress (in)tolerance. Int J Environ Res Public Health 17
https://doi.org/10.3390/ijerph17197241

Scarinci IC, Pandya VN, Kim YI et al. (2021) Factors associated with perceived
susceptibility to COVID-19 among urban and rural adults in Alabama. J
Community Health https://doi.org/10.1007/s10900-021-00976-3

Shinan-Altman S, Levkovich I (2020) COVID-19 precautionary behavior: the
Israeli case in the initial stage of the outbreak. BMC Public Health 20:1718.
https://doi.org/10.1186/s12889-020-09818-8

Smith RD (2006) Responding to global infectious disease outbreaks: lessons from
SARS on the role of risk perception, communication and management. Soc
Sci Med 63:3113–23. https://doi.org/10.1016/j.socscimed.2006.08.004

Sue DW, Capodilupo CM, Holder AMB (2008) Racial microaggressions in the life
experience of Black Americans. Prof Psych 39(3):329–336

Taha S, Matheson K, Cronin T, Anisman H (2014) Intolerance of uncertainty,
appraisals, coping, and anxiety: the case of the 2009 H1N1 pandemic. Br J
Health Psychol 19:592–605. https://doi.org/10.1111/bjhp.12058

Taylor S, Asmundson GJG (2020) Life in a post-pandemic world: What to expect of
anxiety-related conditions and their treatment. J Anxiety Disord 72:102231.
https://doi.org/10.1016/j.janxdis.2020.102231

Teasdale E, Yardley L, Schlotz W, Michie S (2012) The importance of coping
appraisal in behavioural responses to pandemic flu. Br J Health Psychol
17:44–59. https://doi.org/10.1111/j.2044-8287.2011.02017.x

Thompson CN, Baumgartner J, Pichardo C et al. (2020) COVID-19 Outbreak—
New York City, February 29–June 1 MMWR Morb Mortal Wkly Rep
69(46):1725–1729. https://doi.org/10.15585/mmwr.mm6946a2

Tluczek A, Henriques JB, Brown RL (2009) Support for the reliability and validity of
a six-item state anxiety scale derived from the State-Trait Anxiety Inventory. J
Nurs Meas 17(1):19–28. https://doi.org/10.1891/1061-3749.17.1.19

To A, Sweeney W, Hammer J, Kaufman G (2020) They just don’t get it: toward
social technologies for coping with interpersonal racism. Proc ACM on
Hum–Comput Interact 4(CSW!):1–29

Vally Z (2020) Public perceptions, anxiety and the perceived efficacy of health-
protective behaviours to mitigate the spread of the SARS-Cov-2/COVID-19
pandemic. Public Health 187:67–73. https://doi.org/10.1016/j.puhe.2020.08.002

Voitsidis P, Nikopoulou VA, Holeva V et al. (2020) The mediating role of fear of
COVID-19 in the relationship between intolerance of uncertainty and
depression. Psychol Psychother https://doi.org/10.1111/papt.12315

Weinberger-Litman SL, Rosen Z, Rosenzweig C et al. (2021) Psychological distress
among the first quarantined community in the United States: initial obser-
vations from the early days of the COVID-19 crisis. J Cogn Psychother
35:255–267. https://doi.org/10.1891/JCPSY-D-20-00039

Weston D, Ip A, Amlot R (2020) Examining the application of behaviour change
theories in the context of infectious disease outbreaks and emergency
response: a review of reviews. BMC Public Health 20:1483. https://doi.org/10.
1186/s12889-020-09519-2

Wilson M. (2020) March, April, May: city’s mood darkens as crisis feels endless.
The New York Times

Zhang L, Pan R, Cai Y, Pan J (2021) The prevalence of post-traumatic stress
disorder in the general population during the COVID-19 pandemic: a sys-
tematic review and single-arm meta-analysis. Psychiatry Investig 18:426–433.
https://doi.org/10.30773/pi.2020.0458

Competing interests
The authors declare no competing interests.

Ethical approval
This study was performed in line with the principles of the Declaration of Helsinki.
Approval was granted by the Ethics Committee of the Columbia University Irving
Medical (CUIMC) institutional review board (IRB-AAAS9864, April 1, 2020).

Informed consent
Informed consent was obtained from all participants in the study. Participants accessed
the survey through a link provided in the invitation email, and a link to the survey was
provided through GetHealthyHeights. The first page of the survey was to consent par-
ticipants. It described the research project, and participants were asked to agree to
participate before proceeding to the survey.

Additional information
Correspondence and requests for materials should be addressed to Rita Kukafka.

Reprints and permission information is available at http://www.nature.com/reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this license, visit http://creativecommons.org/
licenses/by/4.0/.

© The Author(s) 2023

1Department of Biomedical Informatics, Vagelos College of Physicians and Surgeons, Columbia University Irving Medical Center, New York, NY,
USA. 2Herbert Irving Comprehensive Cancer Center, Columbia University Irving Medical Center, New York, NY, USA. 3Department of
Sociomedical Sciences, Mailman School of Public Health, Columbia University Irving Medical Center, New York, NY, USA. 4Department of
Medicine, Vagelos College of Physicians and Surgeons, Columbia University Irving Medical Center, New York, NY, USA. 5Department of
Epidemiology, Columbia University Irving Medical Center, New York, NY, USA. 6Irving Institute for Clinical and Translational Research, Columbia
University Irving Medical Center, New York, NY, USA. ✉email: rk326@cumc.columbia.edu

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-023-01679-x ARTICLE

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2023) 10:245 | https://doi.org/10.1057/s41599-023-01679-x 11

https://doi.org/10.1016/j.janxdis.2022.102657
https://doi.org/10.1007/s11469-020-00305-0
https://doi.org/10.3390/ijerph17197241
https://doi.org/10.1007/s10900-021-00976-3
https://doi.org/10.1186/s12889-020-09818-8
https://doi.org/10.1016/j.socscimed.2006.08.004
https://doi.org/10.1111/bjhp.12058
https://doi.org/10.1016/j.janxdis.2020.102231
https://doi.org/10.1111/j.2044-8287.2011.02017.x
https://doi.org/10.15585/mmwr.mm6946a2
https://doi.org/10.1891/1061-3749.17.1.19
https://doi.org/10.1016/j.puhe.2020.08.002
https://doi.org/10.1111/papt.12315
https://doi.org/10.1891/JCPSY-D-20-00039
https://doi.org/10.1186/s12889-020-09519-2
https://doi.org/10.1186/s12889-020-09519-2
https://doi.org/10.30773/pi.2020.0458
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:rk326@cumc.columbia.edu

	Cognitive and emotional factors related to COVID-19 among high-risk ethnically diverse adults at the onset of the New York City outbreak: A cross-sectional survey
	Introduction
	Cognitive antecedents of behavior and emotional factors in response to infectious disease outbreaks
	Study objective

	Methods
	Design and setting

	Questionnaire design
	Sociocultural, healthcare utilization, and demographic factors
	Compliance with behavioral recommendations
	Cognitive Factors
	Emotional factors

	Statistical methods
	Results
	Sample characteristics
	Self-reported behaviors and healthcare utilization
	Cognitive factors: knowledge, perceptions of threat, and coping appraisals
	Emotional factors: anxiety and distress (IES) across sample characteristics
	Emotional factors: intolerance of uncertainty across sample characteristics
	Associations between emotional factors (anxiety, IU, IES) and cognitive factors (threat and coping appraisals)

	Discussion and conclusions
	Data availability
	References
	References
	Competing interests
	Additional information




