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Self-protection or “othering” discrimination? How information sources link
perceived threats and avoidance behaviors toward immigrants during the
COVID-19 pandemic

Abstract

Throughout history, disease outbreaks have triggered discrimination against and avoidance of
groups perceived as carriers, reflecting a persistent pattern of "othering" in response to health
threats. This study examines how COVID-19 threat perceptions influenced avoidance behaviors
toward specific ethnic groups, and investigates the mediating role of trust in different information
sources. Using data from an online survey conducted via Meta Advertising Manager in Europe
and the United States during the early stages of the pandemic, the research reveals three key
findings. First, perceived threats from COVID-19 correlated with avoidance of ethnic-specific
restaurants, products, and human contacts, with stronger associations observed for Asians than for
Iranians or Italians. Second, higher perceived threat levels positively correlated with increased
trust in most information channels, though the relationship varied by country. Third, the study
identifies a crucial mechanism whereby trust in social media networks and personal acquaintances
acted as a key factor in transforming perceived pandemic threats into ethnically targeted avoidance
behaviors, while trust in traditional information sources like medical professionals and newspapers
showed no such effect. These findings demonstrate how global health crises can inadvertently
reinforce xenophobic attitudes through information dissemination channels, and offer insights for

preventing racial and ethnic biases during public health emergencies.

Keywords: Avoidance Behaviors, Discrimination, COVID-19 Threats, Information Sources,
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1 Introduction

The COVID-19 pandemic had both direct and indirect impacts on the daily lives of
individuals, with immigrants being particularly affected (Clark et al. 2020; Dalingwater et al.
2022). Globally, mobility was sharply limited during the pandemic. Locally, the perceived threats
posed by individuals were often transformed into unease toward outgroups, leading to
discrimination (Stolte et al. 2022) and xenophobia (She et al. 2022). Discrimination is the act of
denying individuals equal treatment based on group membership (Allport 1954); specifically,
racial discrimination is the unjust treatment of individuals or groups based on race or ethnicity
(Pager and Shepherd 2008). During the COVID-19 public health crisis, discrimination was often
targeted at communities with ethnic ties to the regions where early outbreaks occurred, such as
Asian communities (Dollmann and Kogan 2021; Ren and Feagin 2021). In addition to the surge
in hate crimes, discrimination targeting ethnic minorities in daily life, such as avoidance of contact,
also harmed the well-being of immigrant communities. Therefore, in this study, I investigate how
perceived threats during the COVID-19 pandemic led to discriminatory avoidance behaviors, such
as avoidance of interpersonal contacts and changes in consumer choices, toward specific ethnic
communities. Furthermore, this study seeks to explore a potential mediating mechanism: namely,
the role of information sources in the relationship between threat perceptions and subsequent
avoidance behaviors.

During the COVID-19 pandemic in the US, about four in 10 Chinese immigrants (39%)
reported personally knowing another Asian person who was threatened or attacked, as did similar
percentages of Korean adults (35%) and immigrants from less populous Asian origin groups (39%).

Additionally, about three in 10 Vietnamese (31%), Japanese (28%), and Filipino (28%) Americans,



as well as about two in 10 Indian adults (21%), reported knowing another Asian person who was
a victim of racially motivated threats or attacks (Ruiz, Im, and Tian 2023). Despite calls to mitigate
discrimination and racism against outgroups during the pandemic!, the perception that individuals
from countries with high infection rates, such as China, posed a safety threat intensified
discrimination against these individuals, as expressed through contact avoidance or changes in
consumption choices.

Immigrants are often stigmatized as more infectious due to their foreign origins and norms,
which are seen as potential pathogen threats (Karinen et al. 2019), while their physical
characteristics, such as their skin color, are sometimes seen as signs of infectiousness (Aarge,
Petersen, and Arceneaux 2017). In a survey conducted by Dhanani and Franz (2020), over 40% of
respondents reported engaging in at least one discriminatory behavior toward people of Asian
descent during the early COVID-19 outbreaks, including avoiding interaction with Asians in
various contexts. Avoidance has long been recognized as a key indicator of perceived
discrimination (Marchi et al. 2022). During the COVID-19 pandemic, avoidance of ethnic-specific
products, restaurants, and human interactions did not necessarily result in hate crimes, but it
significantly harmed the livelihoods and psychological well-being of minority communities,
leading to their social marginalization and reinforcing negative stereotypes. Thus, it is critical to
explore the mechanisms through which the COVID-19 pandemic triggered the link between
perceptions of threat and behavioral responses relating to discrimination.

Several existing studies have investigated the interplay between media, perceived threats,
and preventive behaviors during the COVID-19 pandemic (Chung and Jones-Jang 2022; Garfin,

Thompson, and Wong-Parodi 2023; Mohammadi et al. 2020; Nazione, Perrault, and Pace 2021;

''E.g., 2020-05-12 “Covid-19 Fueling Anti-Asian Racism and Xenophobia Worldwide.” Source:
https://www.hrw.org/news/2020/05/12/covid-19-fueling-anti-asian-racism-and-xenophobia-worldwide



Ranjit et al. 2021; Vai et al. 2020). These recent studies have shown that perceived threats and
exposure to media coverage of information on COVID-19 had direct and indirect effects on
preventive behaviors, such as wearing a face mask or maintaining social distance. However,
research examining preventive behaviors leading to discrimination against outgroups remains
limited due to the challenges associated with directly observing such behaviors. The stigmatization
of certain ethnicities in political and public health communications, along with the avoidance of
and discrimination against these groups, could therefore undermine collective efforts to address
important public health crises, as well as the livelihoods of these stigmatized populations.

In this study, I investigate how perceived threats during the COVID-19 pandemic were
related to avoidance of immigrants, and how this relationship was mediated by information sources
during the pandemic. As a case study, the research examines how the pandemic was linked to
avoidance behaviors toward people from East Asia, Iran, and Italy during the early stages of the
pandemic using the COVID-19 Health Behavior Survey (CHBS), an online survey with respondent
recruitment performed by Meta Advertising Manager. This study explores the mechanisms in
discriminatory avoidance behaviors during the COVID-19 pandemic and identifies the relationship
between the perceived threat of COVID-19 and avoidance of Asian, Iranian, and Italian
immigrants. Moreover, the study examines how this relationship was mediated by individual
confidence in different sources of information. By investigating the interplay between threat
perception and avoidance of interpersonal contacts and consumer behavior during the early stages
of the COVID-19 pandemic, this study contributes to a more comprehensive understanding of
crisis-induced discrimination. The findings have policy implications, particularly concerning the

well-being of immigrant populations.



2 Literature

2.1 Perceived health threats and avoidance of outgroups

Although the increase in expressions of prejudice and discrimination during the COVID-
19 pandemic was significant, there is evidence of similar biases emerging during other infectious
disease outbreaks. Stigmatization in response to pandemics can be traced back at least to the 1918
influenza, which was dubbed the "Spanish flu," despite not originating in Spain, leading to
discrimination against Spanish nationals (Hoppe 2018). More recently, Asian Americans and
Asian Canadians became the target of disease-related stigma after the 2003 outbreak of severe
acute respiratory syndrome (SARS) was linked to China (Person et al. 2004). At that time, New
York City's Chinatown community encountered growing unease and reported worries about being
stigmatized (Chen and Tsang 2003). Subsequently, the 2009 HIN1 outbreak, which spread from
Mexico to the US, triggered stigma against Mexicans and Hispanic populations in the US
(McCauley, Minsky, and Viswanath 2013). In Malaysia, certain minority groups, such as
homosexuals, prostitutes, and the homeless, were perceived as being at higher risk of infection
during the 2009 Influenza A HIN1 outbreak (Goodwin et al. 2009). In addition, Khan et al. (2016)
observed that displaced migrants and refugees are often perceived as disease carriers, despite a
lack of evidence of a systematic association. For example, during the 2013—14 polio outbreak,
concerns about polio transmission from Syrian refugees to Europe were raised. These accounts
show the potential impact of public health crises on the emergence of prejudice and discrimination

against outgroups, including during the COVID-19 pandemic.



Eichelberger (2007) found that during deadly epidemics, fear and blame are often
intensified due to a lack of information and a sense of losing control, which causes people to shift
the risk of infection onto an “other.” This act of "othering" is essential in preserving a sense of
healthy identity, as the boundaries of what is considered healthy are always unstable (Crawford
1994). The identification of a “risk group” of natives is part of this boundary maintenance that
creates and legitimizes the stigmatization of already marginalized populations (Goldin 1994).
Immigrants are perceived as being more infectious because they might carry novel pathogens due
to their foreign ecological origins, and the foreign norms of immigrants are perceived as posing a
pathogen threat (Karinen et al. 2019). In addition, the appearance of immigrants (such as the color
of their skin) is often intuitively misinterpreted as a sign of infectious disease (Aaroe et al. 2017).
Historically, public discourse has linked contamination risk to outgroups, seeking to separate these
"unclean" outgroups from the "pure" ingroup, while also motivating precautionary behaviors such
as washing or avoiding potentially contagious sources (Aarge et al. 2017).

In social psychology, avoidance is generally considered a maladaptive response to fear and
anxiety (Hofmann and Hay 2018). Being avoided by others has been identified as an essential item
for measuring perceived discrimination (Marchi et al. 2022). In a survey conducted during the
early stages of the COVID-19 pandemic, Dhanani and Franz (2020) found that over 40% of
respondents reported engaging in at least one discriminatory behavior toward people of Asian
descent. These behaviors included avoiding interacting with people of Asian descent in a variety
of contexts, such as avoiding ordering food from a restaurant with mostly Asian employees,
avoiding sitting next to an Asian individual on a bus or other form of public transportation,
attempting to limit interactions with Asian customers or coworkers, or intentionally moving farther

away from an Asian individual while in a public place (Dhanani and Franz 2020).



The emergence of such stigmatization and avoidance behaviors during the COVID-19
pandemic reflects a broader historical pattern wherein fear of disease triggers discrimination
against outgroups. While these avoidance behaviors may not constitute direct hate crimes, their
impact is nonetheless significant, and ultimately causes broader social marginalization in affected

communities.

2.2 Perceived threats, media exposure, and preventive measures

To disentangle the relationship between perceived threats and avoidance behavior, it is
essential to examine the mechanisms that shape the preventive responses of individuals. Avoidance
often functions as a self-protective strategy, and is understood as one form of preventive action.
Prior studies have found that perceived threats correlate with preventive measures, including
wearing face masks, staying at home, and practicing social distancing, with media exposure
playing a mediating role in this relationship.

During the COVID-19 pandemic, perceived threats affected preventive behaviors
(Mahmood et al. 2021; Ranjit et al. 2021). In Vietnam, Nguyen and Le (2021) found that perceived
threats (i.e., severity and susceptibility) drove preventive behaviors. Nazione et al. (2021) found
in a US-based online survey that time spent on news, social media, and health websites did not
affect risk perceptions, while perceived severity, susceptibility, and general perceived efficacy
predicted preventive behaviors. Vacondio et al. (2021) observed that worry and perceived threat
sequentially mediated the relationship between the type of disease/virus and engagement in self-
protective behaviors. While numerical framing manipulation (e.g., the death number) did not
significantly influence behavior, it directly affected worry and indirectly influenced perceived

threat.



Garfin et al. (2023) found that exposure to both traditional and social media increased self-
reported COVID-19 and hurricane mitigation behaviors, mediated by perceived efficacy and
perceived threat. Sorokowski et al. (2020) reported a positive relationship between exposure to
media information about the COVID-19 pandemic crisis and prejudice against foreigners.
Stainback, Hearne, and Trieu (2020) found that increased exposure to media coverage of COVID-
19 heightened feelings of uncertainty and anxiety about the future threat of the virus to health and
well-being, potentially leading to increased psychological distress, especially during the early
stages of the pandemic, when a solution to the outbreak, such as a vaccine, did not yet exist.

While most studies showed a negative link between media exposure and attitudes toward
immigrants due to COVID-19-induced uncertainty, Kushnirovich and Lissitsa (2024) found,
somewhat surprisingly, that exposure to digital news about the economic downturn in Israel was
associated with more positive attitudes toward minority groups. In Italy, Serafini et al. (2023)
observed that the political and media discourse on immigration decreased during periods of
"tangible crises," even when key migration policies were being discussed. Moreover, there is
evidence that while social media are superior to traditional media in delivering information in real
time, they often trigger higher levels of perceived threat by spreading misinformation (Jones-Jang
and Chung 2022; Mahmood et al. 2021; Nguyen and Le 2021).

In addition, social media have been shown to be a breeding ground for hate speech (Ben-
David and Fernandez 2016). Soral, Liu, and Bilewicz (2020) found that individuals who used
social media frequently reported higher levels of Islamophobia and acceptance of anti-Muslim hate
speech than those who primarily consumed traditional media. Croucher, Nguyen, and Rahmani
(2020) also found that trust in information spread on social media was positively associated with

the belief that the Chinese posed a realistic and symbolic threat to America during the COVID-19



pandemic. Ahmed, Chen, and Chib (2021) observed that individuals who used social media as a
news source were more likely to express stereotypes and prejudice, whereas those who were
engaged in frequent heterogenous discussions and had more extensive social networks were less

likely to do so.

2.3 Crisis-driven discrimination during the COVID-19 pandemic: Evidence from East Asian,
Iranian, and Italian targets

The early COVID-19 outbreaks spread rapidly throughout mainland China, the
surrounding East Asian countries, Italy, and Iran, and then diffused globally. Dawood et al. (2020)
found that among the first reported cases in 99 countries outside mainland China, 76% had recently
traveled to the affected countries, with 61% having traveled to China (27%), Italy (22%), or Iran
(11%). Additionally, the average time between the entry of a traveler and case confirmation was
7.7, 5.5, and 4.7 days for those arriving from China, Italy, and Iran, respectively (McHenry et al.
2020). These findings suggest that travel from countries with significant virus transmission fueled
global outbreaks and led to discrimination against people from these regions. In addition, studies
have found that this discrimination also spread to other ethnic and minority groups.

The prevalence of discrimination has had some consequences. During the COVID-19
pandemic, Asian Americans, and Asian immigrants in the US reported experiencing COVID-19-
related acute discrimination twice as often as whites, with Asian Americans reporting more mental
disorders than first-generation Asian immigrants and white Americans (Wu, Qian, and Wilkes
2021). Huang et al. (2023) found an 18.4% decrease in traffic to Asian restaurants, particularly in
areas with high support for Donald Trump. These findings indicate that collective blame was

placed on Asians based on the misidentification of various Asian ethnicities. This highlights a



dilemma in political and public health communications that emerged during the COVID-19
pandemic: namely, that pandemic information triggered racism and stigmatization toward the
entire Asian community.

Discrimination against Italian and Iranian immigrants during the COVID-19 pandemic was less
widely reported, but immigrants with similar ethnic characteristics also faced discrimination.
Dollmann and Kogan (2021) found that immigrants from the Middle East (including Iran), Africa,
and Asia living in Germany reported higher COVID-19-associated discrimination (CAD) than
native-born Germans. Immigrants from the Former Soviet Union (FSU), Western Europe, and
Southern Europe (including Italy) also experienced slightly higher CAD during the pandemic.
Asian immigrants, in particular, reported a significant increase in discrimination during the
COVID-19 pandemic compared to the levels of daily discrimination they had previously
experienced in, for example, schools (Dollmann and Kogan 2021) and the labor market
(Koopmans, Veit, and Yemane 2018). Thus, during the COVID-19 pandemic, crisis-induced
perceived threats and the additive effect of media reports influenced people’s attitudes and
behaviors toward immigrants, resulting not only in discrimination against immigrants, but also in

contact avoidance and consumption changes that impacted the immigrant community.

2.4 Hypotheses

Based on the literature above, two hypotheses are proposed to explore the relationships
between perceived threats, trust in information channels, and avoidance behaviors during the first

months of the COVID-19 pandemic.



e Hypothesis 1: Perceived threats related to the COVID-19 pandemic increased avoidance
behaviors, particularly avoidance of restaurants, products and food, and personal contacts
associated with the ethnic characteristics of the countries that were most severely affected
by COVID-19.

e Hypothesis 2: Trust in the accuracy of information channels influenced the relationship

between perceived threats and avoidance behaviors.

These hypotheses aim to examine whether perceived threats related to the pandemic
heightened discriminatory actions toward individuals and cultural elements perceived to be linked
with the outbreak, i.e., avoidance behaviors. In addition, they explore the extent to which
individual beliefs in the reliability of the information they received about COVID-19 influenced

how perceived threats translated into avoidance behaviors.

3.3 Method

3.3.1 Data collection

The data used in this study come from the COVID-19 Health Behavior Survey (CHBS)
(Perrotta et al., 2021). This survey was conducted from March to August 2020 in Belgium,
Germany, France, Italy, Spain, the Netherlands, the United Kingdom, and the United States. The
CHBS employed a web-based methodology targeting adult participants (>18 years), and was
specifically designed to examine individuals' responses to the COVID-19 pandemic based on data
collected across four sections. These four sections contain information on: (1) sociodemographic
characteristics, including age, sex, and educational attainment; (2) health indicators, such as

underlying medical conditions; (3) COVID-19-related behaviors and attitudes, including perceived



threat assessments and adoption of preventive measures; and (4) social contact patterns quantifying
interactions with other individuals.

The recruitment of respondents took place via Facebook (Grow et al. 2020) using
advertisement campaigns created through the Facebook Ads Manager (FB Ads). The Facebook
business model centers on targeted advertisements, with FB Ads enabling advertisers to direct
campaigns to specific user groups based on demographic characteristics and behaviors inferred
from social network activity. The CHBS team created one campaign per country, stratifying each
at the ad set level by sex (male and female), age group (18-24, 25-44, 45-64, and >65 years), and
region of residence of Meta users. The regional classifications of European countries
predominantly followed the NUTS-1 framework aggregated into larger macro regions, while the
census regions were applied for the United States classifications. This stratification approach
yielded 24-56 strata per country. Each ad set incorporated six distinct images, and this generated

1,776 advertisements across all campaigns. Figure 1 below shows an example of the advertisement.

Health Behavior Survey
A

Do you live in the U.S.? We would like to learn
about your health behavior!

€ Mascaprons com | Mossns Py aemas

SURVEY3.GWDG.DE

We invite you to participate [ LEARN MORE

in our survey!

0?2
Figure 1: Example of an advertisement in the Facebook advertising

campaign in the United States (Grow et al. 2020)



According to Grow et al. (2020), the campaigns were launched between March 13, 2020
(in Italy, the United Kingdom, and the United States) and April 4, 2020 (in Belgium) based on the
need to balance the time required for the translation and technical implementation of country-
specific surveys with the objective to promptly initiate data collection. The survey ended on
August 12, 2020, with 144,024 completed responses across all participating countries.

In this study, the sample was limited to respondents who resided in the surveyed country
and reported their sex and age (respondents had to be at least 18 years old to participate). The
analysis was based on 91,376 completed questionnaires collected from March 13 to May 6, 2020.
I selected this period rather than using the entire survey dataset because questions regarding
avoidance actions were exclusively asked from March 13 to May 6, 2020. After this period, these
questions were dropped or rephrased to match the development of the changes in COVID-19
policies and restrictions at that time. A post-stratification weighting approach based on population
data from Eurostat (European Union 2019) and the US census (U.S. Census Bureau 2019) was
applied to correct for potential issues with non-representativeness in the sample. Respondents who

self-reported not residing in the targeted survey countries were excluded from our sample.

3.2 Data coding

The variables used in the analysis included questions related to perceptions of threat from
COVID-19, avoidance behaviors, and trust in sources of information on the coronavirus during
the early pandemic period. More specifically, the following variables were considered:

(1) Outcome variables. Ethnicity-based avoidance behaviors were assessed through

multiple binary (yes/no) items. Respondents were asked: “Which of the following

actions, if any, have you already taken to protect yourself from the coronavirus? Check



all that apply.?” We used the items (2.1) avoided purchasing products from Asia (e.g.,
food, goods), (2.2) avoided eating in Asian restaurants, and (2.3) avoided contacts with
people of Asian origin or appearance. In the original questionnaire, Asian refers to
“East Asian” to relate respondents to the context of the early outbreak in East Asian
countries. Similar questions were asked about the Iranian and Italian contexts: (2.4)
avoided purchasing products from Iran (e.g., food, goods), (2.5) avoided eating in
Iranian restaurants, (2.6) avoided contacts with people of Iranian origin or appearance,
(2.7) avoided purchasing products from Italy (e.g., food, goods), (2.8) avoided eating
in Italian restaurants, and (2.9) avoided contacts with people of Italian origin or
appearance. We recoded these binary items into 1 (adopted preventive measure) and 0
(did not adopt preventive measure) for the logistic regression. Avoidance rates were
computed as the weighted proportion of respondents who reported specific behaviors.

(2) Predictor. The perceived personal threat from COVID-19 was measured using a
single-item question: "What level of threat do you think the coronavirus poses to each
of the following?" The item “you personally” was used in this study. Responses were
recorded on a five-point Likert scale ranging from 1 (very low threat) to 5 (very high
threat). We standardized the five-point scale into 0 to 1 in the following analysis.

(3) Intermediate variable. Trust in information sources was evaluated through the
question: "How much confidence, if any, do you have in the accuracy of these sources
of information on the coronavirus?" Respondents rated their confidence in nine

different information sources on a four-point Likert scale ranging from 1 (not at all) to

2 A note for this question set was in these questionnaires: “We do not seek to suggest that any of the above actions
do, or do not, help prevent the spread of the virus or the infection. We only seek to understand which actions people
actually engage in. For more information on the recommended preventive measures, please refer to the official
guidance of your national health representatives.”



4 (a great deal). The information sources were (3.1) the internet, (3.2) television, (3.3)
social media networks, (3.4) radio, (3.5) newspaper, (3.6) medical professionals, (3.7)
magazines, (3.8) government health officials, and (3.9) friends/family/colleagues. For
descriptive analysis purposes, the four-point trust scale was recoded into a dichotomous
variable to differentiate between higher and lower levels of trust. However, the original
ordinal measurements were retained for use as the predictor in the logistic regression
analyses.
(4) Control variables. Self-reported sex, age, working status (1=employed,

O=unemployed), and educational attainment were obtained from CHBS data.

Options marked as "don’t know" and "prefer not to answer" were treated as missing values,
including avoiding purchasing products, going to restaurants, and personal contacts associated
with particular ethnic groups. The full formulation of the survey questions is provided in Section

B of the SI.

3.3 Data validation

A key methodological challenge that arose in measuring avoidance behaviors was
distinguishing between ethnically targeted avoidance and general preventive behavior during the
pandemic. During the early stages of the COVID-19 pandemic, widespread fear and anxiety, as
well as governments’ recommendations to stay home, led many individuals to minimize their
contacts and to become less mobile. Consequently, a person’s decision to avoid an Asian restaurant
may not be due to ethnic bias, but might instead be part of a broader decision. That is to say, some

respondents may have misinterpreted the survey question and answered in a broader sense (e.g.,



“I avoid going to any restaurants now; therefore, I avoid going to Asian restaurants,” or “I adopt
every preventive measure, including not going to Asian restaurants”). The aim of the survey was
to collect timely data on changes in health behaviors and attitudes during the early stages of the
COVID-19 pandemic. At that point, there was not enough time to measure the validity of survey
questions.

To address this challenge, I implemented two baseline comparisons (see all eight countries
in Figure S1 in Section 4 of the SI or the three selected countries (Germany, the UK, and the US)
in Figure 1 in the next section). First, I compared reported avoidance patterns with Google Mobility
Community Report data by matching behavioral categories: retail and recreational activities were
compared with restaurant avoidance, grocery and pharmacy visits were compared with
product/food avoidance, and other mobility indicators (parks, transit stations, residential, and
workplaces) were compared with contact avoidance behaviors.

To observe the overall decline in mobility during the early stages of the COVID-19
outbreak, I incorporated three mobility trend lines from the COVID-19 Community Mobility
Reports covering March 13 to May 6 (Google LLC 2022): (1) retail and recreation, including
restaurants, cafes, shopping centers, theme parks, museums, libraries, and movie theaters; (2)
grocery and pharmacy, encompassing grocery markets, food warehouses, farmers markets,
specialty food shops, drug stores, and pharmacies; and (3) remaining mobility indicators, including
parks, transit stations, residential areas, and workplaces. For more information about the Google
Mobility Community Reports, see Section 1 of the SI. The COVID-19 Community Mobility
Report displays how the number of visitors to (or time spent in) the categorized places changed
during the pandemic compared to the baseline days. The baseline represents the median value for

each day of the week before the COVID-19 outbreak. These data provide context for understanding



mobility trends during the early stages of the pandemic in Belgium, Germany, France, Italy, Spain,
the Netherlands, the United Kingdom, and the United States. While mobility patterns were heavily
influenced by country-specific lockdown measures, they did not correlate with reported ethnic
avoidance behaviors over time.

Second, the reported avoidance behavior was compared with the item on mask-wearing
behavior in the same group of items on preventive measures in the CHBS data. Mask-wearing was
a common preventive measure and was mandatory in some contexts during the COVID-19
pandemic. If the majority of respondents misinterpreted the question in a broader sense, a time-
series correlation between avoidance levels and adopting other preventive measures would exist.
However, in the overall comparison, the patterns of avoidance behavior and wearing facial masks
were not similar. This suggests that the majority of respondents still noticed the ethnic cues in the
survey questions on avoidance behaviors. Moreover, the sudden imposition of lockdowns and
related measures did not result in a pronounced shift in avoidance behaviors. The only exception
was that of the UK, which showed a pattern of avoidance of Asian, Iranian, and Italian restaurants
aligned with mask-wearing measures over time, in contrast to the patterns observed in other
countries (see all eight countries in Figure S1 in Section 4 of the SI or the three selected countries
(Germany, the UK, and the US) in Figure 1 in the next section). However, this alignment was not
evident for other forms of avoidance in the UK, such as avoiding products/food or personal
contacts.

Overall, the above validation with Google mobility data and mask-wearing measures
indicates that public avoidance behaviors toward specific ethnic groups remained relatively stable

following the onset of the COVID-19 pandemic. The two comparisons suggest that the majority



of respondents were reporting ethnically targeted avoidance rather than general cautionary

behaviors (see Figure S1 in Section C of the SI).

3.4 Modeling

I analyzed both direct and indirect relationships between perceived threats and avoidance
behaviors through a four-stage analytical approach. First, I examined descriptive daily responses
across three different types of avoidance behaviors targeting three ethnic groups, using mask-
wearing as a baseline comparison and incorporating grouped information from Google mobility
data. This analysis tracked daily changes and served to validate the outcomes (as detailed in
Section 3.3 Data validation).

Second, I explored the direct relationship between perceived threats from COVID-19 and
avoidance behaviors using heatmaps across eight different countries. This visualization
demonstrated how correlations among three avoidance behaviors targeting three ethnic groups
varied by country context.

Third, I examined the relationship between perceived threats and trust in information
sources. I dichotomized trust levels for each information source, collapsing the original four-point
scale into no/low trust and middle/high trust categories. I then computed mean perceived threat
levels for these two trust groups. This approach revealed relative threat perception levels across
trust categories while exposing varied thresholds between countries. These country differences
reflected differing national contexts and policies that could not be captured through simple
correlation analysis.

Fourth, I estimated univariate logistic regression models examining the effects of

information sources on avoidance behaviors using multi-level modeling with country as the



grouping variable. I presented odds ratios with 95% confidence intervals, employing random
intercept models to account for cross-country differences in baseline thresholds for avoidance
behaviors.

The overall effects of perceived threats and trust in information accuracy on avoidance
behaviors toward three ethnic groups were estimated using multi-level models that controlled for
sex, age, employment status, and education level (results presented in Tables S3-S11 in the
Supplementary Information). Post-stratification weighting was applied to all analyses using
population benchmarks across age, sex, macro-regions, and countries to ensure sample

representativeness.

4 Results

This section examines the relationships between perceived threats and avoidance behaviors
as the proposed hypothesis. I analyzed both direct correlations between perceived threats and
avoidance behaviors and investigated whether trust in information sources mediated this
relationship. From an initial sample of 144,024 respondents, a final sample of 92,979 individuals
who responded to the survey from Mar 13 to May 6, 2020, with completed information on sex,
age group, and region of residence (Belgium (BE), France (FR), Germany (DE), Italy (IT), the
Netherlands (NL), Spain (ES), the United Kingdom (UK), and the United States (US)) was used

in the analysis.

4.1 Cross-country comparison of avoidance behaviors

I begin with a description of the main outcomes and test the hypothesis in the subsequent

sections. Figure 2 illustrates the seven-day rolling mean rate of three types of avoidance behaviors



toward immigrants in Germany, the UK, and the US. These countries were selected to represent
different geographical contexts and public health policy landscapes. This selection allowed for a
comparative analysis of immigrant-related avoidance behaviors across diverse regional and policy
environments. Figure S1 in Section 4 of the SI presents the daily rates of all eight countries. The
rolling mean represents the weekly average centered on the fourth day. The level of avoidance
(shown on the left y-axis) indicates the extent to which people engaged in specific avoidance
behaviors: avoiding personal contacts, restaurants, and products/food associated with specific
ethnic groups. Across all countries, levels of avoidance were highest for restaurants, followed by
for products/food, and were lowest for personal contacts. Additionally, avoidance behaviors were
slightly more pronounced toward Asian immigrants than toward Iranian or Italian origin groups.
In Germany, all three types of avoidance behaviors remained stable. While minor
fluctuations were observed, no dramatic changes occurred over time. The three types of avoidance
behaviors maintained consistent relative positions: levels of avoidance were highest for restaurants,
followed by for products/food, and were lowest for personal contacts. The German data showed
limited differentiation between these categories over time. In the UK, restaurant avoidance patterns
were aligned with mobility patterns, and may have been influenced by lockdown policies. Levels
of avoidance of personal contacts and of products/food remained stable throughout the period.
There was greater differentiation between types of avoidance in the UK than in Germany. In the
US, avoidance levels remained stable throughout the study period, with all behaviors remaining
below 0.25. Similar to other countries, minimal differentiation was observed between the three
types of avoidance behaviors in the US. However, slightly higher baseline avoidance levels were

found in the US compared to in Germany and the UK.



Across all three countries, the stability of avoidance behaviors contrasted markedly with
Google mobility data, which exhibited significant fluctuations, with particularly sharp decreases
coinciding with lockdown periods. The UK and the US experienced steep initial declines in
mobility, while Germany showed a more gradual decline. This distinct pattern suggests that ethnic
avoidance was not simply following general movement restrictions. Mask-wearing behavior
showed a clear upward trend over time in all three countries, with Germany reaching
approximately 75% adoption. This steady increase in mask-wearing contrasted sharply with the
stable avoidance patterns. Time-series patterns revealed no significant correlation between
reported avoidance levels and Google mobility patterns, or between avoidance patterns and mask-
wearing behavior. These findings further support the assumption that ethnic avoidance was not
simply part of general preventive behaviors.

Table 1 shows cumulative rates of avoidance behaviors toward Asians, Iranians, and
Italians. The table displays the proportion of respondents who reported engaging in specific
avoidance behaviors toward the target ethnicity before April 15, 2020. I selected this day,
approximately one month after the start of the survey, to represent the mid-to-late stage of our data
period, and to highlight the period following the earliest outbreak. Restaurant avoidance was
consistently higher than general product avoidance across all countries and ethnicities. For
example, in Belgium, the rate of Asian restaurant avoidance was 24.4% while the rate of avoidance
of Asian products was 15.9%. Levels of avoidance of human contacts were generally lower than
levels of product or restaurant avoidance. The contact avoidance rates were lowest in the US (5.1%
for Asian contacts, 4.8% for Iranian contacts, 4.5% for Italian contacts).

Across all countries, levels of avoidance of Asian businesses and individuals were highest,

while levels of avoidance of Iranian and Italian businesses and individuals were lower but still



significant. This suggests that COVID-19-related avoidance behaviors disproportionately targeted
Asian communities. In the US, levels of product avoidance were higher but levels of restaurant
and contact avoidance were lower than those in European countries. Avoidance rates were lower
in Italy and Spain but were higher in Belgium, Germany, and the Netherlands. These findings
indicate that there was substantial regional variation in avoidance behaviors across the eight

targeted countries.

BE DE ES FR IT NL UK uUsS
Avoid Asian food/ products 0.16 0.12 0.11 0.18 0.09 0.12 0.11 0.15
-- restaurants 0.24 0.24 0.22 0.20 0.17 0.22 0.20 0.14
-- contacts 0.11 0.11 0.12 0.09 0.08 0.10 0.08 0.05
Avoid Iranian food/
products 0.12 0.10 0.08 0.13 0.09 0.09 0.10 0.12
-- restaurants 0.23 0.22 0.20 0.17 0.16 0.21 0.19 0.13
-- contacts 0.11 0.10 0.11 0.08 0.07 0.09 0.08 0.05
Avoid Italian food/ products  0.11 0.09 0.08 0.12 - 0.10 0.10 0.11
-- restaurants 0.22 0.22 0.20 0.17 - 0.21 0.19 0.13
-- contacts 0.10 0.10 0.11 0.08 - 0.09 0.08 0.05

Table 1: Cumulative rates of avoidance behaviors toward specific ethnicities (up to April 15, 2020) The table
displays the proportion of respondents who reported engaging in specific avoidance behaviors toward the target
ethnicity by April 15, 2020.

4.2 Relationship between perceived threat and avoidance behaviors

This section examines our main outcome and tests Hypothesis 1, which posits that
perceived threats related to the COVID-19 pandemic increased avoidance behaviors, and
particularly avoidance of restaurants, products and food, and personal contacts associated with
ethnic groups from the countries that were most severely affected by COVID-19.

Figure 3 presents a heatmap of the relationship between the perception of threat to oneself
(the y-axis ranging from very low 1 to very high threat 5) and avoidance behaviors toward Asians,

Iranians, and Italians across eight countries. The rows of the heatmap correspond to three ethnic



groups (Asian, Iranian, and Italian) and three targets of avoidance behaviors: restaurants, products
and food, and personal contacts associated with those ethnic groups. The avoidance rate indicates
the proportion of respondents who acknowledged engaging in this type of avoidance behavior. The
figure reveals several important patterns. First, avoidance behaviors generally intensified with
higher perceived threat levels, but this relationship varied by country and type of avoidance. The
correlation was particularly strong in Germany, France, Belgium, and the Netherlands, while it
was weaker in Spain, the UK, Italy, and the US. These results align with my first hypothesis but

vary by country.

Second, across all ethnic groups, restaurant avoidance increased the most in response to
higher threat levels, followed by product/food avoidance, while personal contact avoidance rates
remained relatively low even at high threat levels. This pattern was most pronounced for Asian-
associated targets: restaurant avoidance rates were low at threat levels 1-2 but increased
substantially at levels 4-5, especially in Germany, France, Belgium, and the Netherlands.
Product/food avoidance increased moderately at higher threat levels, though less dramatically than
restaurant avoidance. Contact avoidance, depicted in blue tones, increased only minimally at
higher threat levels. Third, while the patterns for Iranian-associated targets were similar to those
for Asian-associated targets, the avoidance rates were lower and the responses to increased threat
levels were weaker for the Iranian group. The avoidance rates were lowest across all three
categories and the sensitivity to rising threat levels was weakest for the Italian-associated targets.
The heatmap shows that as the perceived threat from COVID-19 increased, people tended to
engage in more avoidance behaviors. These avoidance behaviors were strongest for restaurants,

moderate for products/food, and weakest for personal contacts.



4.3 Trust in information sources as mediators between perceived threat and

avoidance

This section tests Hypothesis 2, which posits that trust in the accuracy of information
channels influences the relationship between perceived threats and avoidance behaviors. Figure 4
shows a scatterplot of the relationship between the perception of threat to oneself by information
source and country. The x-axis represents the perceived threat to oneself among respondents who
have low or no confidence in the accuracy of information from specific sources. The y-axis shows
the perceived threat among respondents with high confidence in these information sources. Points
above the diagonal line indicate that the perceived threat to oneself is higher when individuals have
confidence in this information source, while points below suggest the opposite. This figure reveals
two main patterns. Most points fall above the diagonal line, suggesting that trust in information
sources generally increases perceived threat levels across all countries. Additionally, there is a
clear clustering by country, with threat perception ranging from lowest in Germany, followed by
the UK, Spain, Belgium, France, the Netherlands, and the US, to highest in Italy.

Analysis of the scatter plot reveals several key patterns in how information sources relate
to threat perception during the pandemic across different countries. While television shows some
significance as an information source, its impact varies considerably between countries. The data
points exhibit a clear positive correlation, with higher threat perception generally corresponding
to having confidence in information sources. Traditional media sources occupy the middle range
of the distribution, while social media and internet sources generally show more variable

positioning. Traditional media sources, healthcare professionals, and official sources all show



considerable variation in their positioning, suggesting that they may be more uniformly trusted
and influential across countries.

Figure 5 shows odds ratios estimated by multilevel univariate logistic regression of
confidence in various information sources on different avoidance behaviors toward three ethnic
groups: Asian, Iranian, and Italian. This figure reveals patterns in how different information
sources correlate with avoidance behaviors during the pandemic. Most notably, trust in social
media networks and friends/family/colleagues consistently shows the highest odds ratios (>1.0)
for avoidance behaviors across all three ethnic groups (Asian, Iranian, and Italian). This effect is
particularly pronounced for restaurant avoidance and food/product avoidance, with personal
networks (i.e., friends/family/colleagues) showing odds ratios around 1.2. The consistency of these
patterns across different ethnic groups demonstrates how these information sources can
systematically shape biases and avoidance behaviors toward specific ethnic groups. These patterns
contrast sharply with those for traditional information sources like medical professionals and
newspapers, which show consistently lower odds ratios, suggesting that they are less associated
with avoidance behaviors.

When examining different media channels, both television and the internet are shown to
be partially influential. Television demonstrates varying effects across ethnic groups, exhibiting
stronger associations with avoidance of Asian and Italian restaurants but notably weaker effects
on avoidance of Iranian restaurants. The internet, while showing moderate odds ratios overall, has
a particularly notable effect on avoidance of Asian human contacts. However, its influence is
generally less pronounced than that of social media networks or friends/family/colleagues. When
examining specific types of avoidance (contacts, food/products, and restaurants), the effects from

the information coming from social media networks or friends/family/colleagues appear to be



strongest, followed by the effects from internet and television sources. This suggests a potential
mechanism whereby perceived threats are mediated into avoidance behaviors through people's
trust in information from social media and acquaintances.

These findings partially support Hypothesis 2, as trust in informal information channels
(social media and personal networks) clearly mediates the relationship between perceived threats
and avoidance behaviors, showing consistently high odds ratios (>1.0) across all ethnic groups and
avoidance types. However, the hypothesis regarding traditional information sources is not fully
supported, as trust in medical professionals and newspapers demonstrates lower odds ratios and
weaker associations with avoidance behaviors, which suggests that these formal sources may
actually mitigate rather than mediate the threat-avoidance relationship. To sum up, the sources
from which individuals receive pandemic-related information significantly shape their behavioral
responses, with informal networks appearing to amplify avoidance of ethnic groups and formal
sources appearing to moderate such behaviors.

The overall effect of perceived threats and trust in the accuracy of information on all types
of avoidance behaviors toward the three ethnicities is estimated with the control variables sex, age,
employment status (working or not working), and education in Tables S3-S11 in the SI. The results
for the overall effect align with the results shown in Figure 4: i.e., those individuals who express
trust in the information they receive from social media networks and acquaintances, such as friends,
family, and colleagues, are more likely to engage in avoidance behaviors toward Asian, Iranian,
and Italian restaurants, products/food, and human contacts, even after controlling for individual

demographic factors (sex, age, working status, and educational attainment).



5 Discussion and conclusions

This study investigated the relationship between perceptions of the threat of COVID-19
and avoidance behaviors toward outgroups, and how trust in different information sources
mediated this relationship. To do this, I analyzed data from the COVID-19 Health Behavior Survey
(CHBS), an online survey conducted via Facebook Ads during the early stages of the pandemic in
Europe and the United States.

The COVID-19 pandemic, which initially spread through China, Iran, and Italy, led to
widespread discrimination not only against people from these countries, but also against
individuals who shared ethnic characteristics with them. In particular, Asian communities were
impacted in various social contexts, including in restaurants, schools, and labor markets.
Throughout history, disease outbreaks like the Spanish Flu, SARS, HIN1, and COVID-19 have
triggered discrimination and avoidance behaviors toward specific ethnic or social groups,
particularly those perceived as disease carriers. This reflects a psychological pattern whereby
people cope with health threats by "othering" and avoiding contact with perceived risk groups.

This study builds on literature examining othering (Crawford 1994; Eichelberger 2007)
and avoidance as maladaptive responses to fear and anxiety (Hofmann and Hay 2018). Immigrants
are particularly targeted because they are perceived as carrying novel pathogens from foreign
origins, while physical differences like skin color are intuitively misinterpreted as disease cues
(Aarge et al. 2017; Karinen et al. 2019). This "us" versus "them" tension became especially visible
during the COVID-19 crisis. The manifestation of such stigmatization and avoidance behaviors
during the COVID-19 pandemic reflects a broader historical pattern in which fear of disease has

triggered discrimination against outgroups.



While these avoidance behaviors may not constitute direct hate crimes, they have
significantly contributed to social marginalization in affected communities. This study examined
how the perceived threat of COVID-19 was associated with avoidance behaviors, including
avoiding restaurants, products and food, and human contacts. These findings demonstrate how
historical patterns of pandemic marginalization manifest in real time. Previous studies have shown
that during the COVID-19 pandemic, trust in the media played a crucial role in shaping people's
threat perceptions and preventive behaviors. Increased media consumption often led to heightened
uncertainty and prejudice towards immigrants, though the relationship between media trust and
attitudes toward minority groups varied across different contexts and types of media (Zhao et al.
2020). This study contributes to the current literature by proposing a mechanism that explains how
unverified information sources can transform the perceived threat posed by a pandemic into
ethnically targeted avoidance behaviors. The findings demonstrate that social media networks and
personal acquaintances serve as influential factors in this process.

There are three main findings of this paper. First, I show that the perceived threat of
COVID-19 was associated with avoidance of ethnic-specific restaurants, products/food, and
human contacts. However, the associations were stronger for Asians than for Iranians or Italians,
and were stronger for restaurants than for products/food or human contacts. The results also varied
by country. Second, perceived threats were positively associated with trust in most information
channels, indicating that greater trust in information sources generally increased perceived threat
levels across all countries. However, different information sources, especially traditional media,
showed varying associations with perceived threats across countries, which suggests that their
credibility and influence varied in different national contexts. Third, trust in social media networks

and personal connections (friends/family/colleagues) was strongly correlated with avoidance



behaviors toward Asian, Iranian, and Italian ethnic groups during the pandemic, while trust in
traditional information sources like medical professionals and newspapers demonstrated no
significant associations with such avoidance behaviors. When the source of information did affect
people's anxiety levels and feelings of threat, it did not necessarily affect their related actions and
behaviors. Nonetheless, information from social media networks and acquaintances may have
contained rumors or false information that could not be verified through public health or even anti-
hate speech messaging. This information may have played to people’s prejudices, leading them to
engage in avoidance behaviors toward specific ethnicities.

It is important to point out that while precautionary measures aimed at preventing the
spread of COVID-19 are generally regarded as reasonable and imperative, the extension of these
behaviors to encompass avoidance of specific ethnic groups may inadvertently perpetuate
discrimination and exacerbate racial tensions. Microaggressions toward immigrants, therefore, are
often contingent upon the context in which they occur. Our results also show how information
consumption can accumulate, leading to higher levels of threat perception and avoidance of
immigrants. During the COVID-19 pandemic, the perceived threat of the virus led to consistent
patterns of avoidance of individuals from Asian, Iranian, and Italian backgrounds, with the
strongest bias being directed at Asians. This heightened avoidance was closely linked to the
public's confidence in information about COVID-19, particularly when such information was
disseminated through trusted sources like social media and personal networks. As people relied on
these sources, their threat perceptions were amplified, which resulted in more pronounced
discriminatory behaviors toward immigrants. While the implementation of precautionary measures
designed to prevent the spread of COVID-19 was broadly considered necessary and justified, these

behaviors unfortunately extended beyond addressing health concerns, leading to avoidance of



specific ethnic groups. These extended biases inadvertently amplified discrimination and racial
tensions during the pandemic.

The study has two limitations that should be considered when interpreting the results. First,
the data were collected using a sample of Meta users. The use of a non-probabilistic sample
recruited through Facebook advertisements may increase the risk of self-selection bias, as the
participants may have differed from the general population in terms of their sociability patterns
(due to their use of Meta platforms) and health-related concerns (since they opted to participate)
(Donzowa, Perrotta, and Zagheni 2023). To address this potential bias, the advertising campaigns
were stratified during the data collection process, and the post-stratification weighting was applied
based on factors linked to both survey participation and the outcomes of interest (Del Fava et al.
2021). However, post-stratification weights could not fully account for behavioral differences or
social inequalities, such as education or ethnicity, which could not be included in the targeting of
the campaign.

Second, a key methodological challenge was distinguishing between ethnically targeted
avoidance and general preventive behavior during the pandemic. To address this challenge, I
implemented two types of baseline comparisons. First, I benchmarked respondents’ reported
avoidance against the Google COVID-19 Community Mobility Reports from March 13 to May 6,
grouping indicators into: (1) retail & recreation (restaurants, cafés, shopping centers, theme parks,
museums, libraries, movie theaters); (2) grocery & pharmacy (grocery markets, food warehouses,
farmers markets, specialty food shops, drug stores, pharmacies); and (3) parks, transit stations,
residential areas, and workplaces. While the mobility patterns were strongly influenced by
country-specific lockdown measures, they were not similar to the reported patterns of ethnic

avoidance behaviors over time. Second, I compared the reported avoidance patterns with the



patterns of mask-wearing behavior from the same CHBS data. Despite both being potential
preventive measures during the pandemic, the mask-wearing patterns were not similar to the
reported patterns of avoidance behaviors over time. The two comparisons suggest that the majority
of respondents were reporting ethnically targeted avoidance rather than general cautionary
behaviors. Furthermore, they indicate that public avoidance behaviors toward specific ethnic
groups remained relatively stable after the onset of the COVID-19 pandemic. However, it is
important to note that this validation approach could not confirm with a high degree of certainty
that only avoidance behaviors targeted at immigrant groups were measured, as the constructs
measured in Google mobility data and CHBS survey data differ substantially.

In conclusion, this study provides a cross-country assessment of avoidance behaviors
during the COVID-19 pandemic. It highlights how perceived threats related to the virus were
linked to avoidance behaviors toward ethnic groups, particularly those associated with severely
affected regions. Trust in information sources, especially social media and personal networks,
served as crucial mediators in this relationship, amplifying avoidance behaviors as people
increasingly relied on these channels for COVID-19 information. These findings reveal a
mechanism through which global crises can reinforce xenophobic attitudes, offering valuable
insights for the scientific community on mitigating unintended social consequences and promoting
responsible information dissemination to prevent racial and ethnic biases. To sum up, this research
not only examines the immediate social impact of the COVID-19 pandemic, but also provides a
broader framework for understanding how global crises influence behaviors of majority
populations toward vulnerable communities.

For future research, this study opens a theoretical line of inquiry into how historical links

between epidemics and the othering of outgroups continue to shape contemporary societies. It also



calls for further investigation into how discrimination and xenophobia emerge in the context of
public health crises beyond COVID-19. Methodologically, tools like Meta Ads Manager enable
rapid, large-scale, and geographically targeted surveys during such crises, making it possible to
collect timely, cross-country data. Together, these foundations provide a strong basis for advancing
research by conducting cross-national surveys during global events, and by capturing the

experiences of migrants in real time.
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Figure 2: Daily rate of ethnically targeted avoidance behaviors smoothed by a seven-day moving average (Germany, the United Kingdom, and the United States)

The data reveal consistent patterns of ethnically targeted avoidance behaviors across Germany, the UK, and the US during the examined period, with rates of avoidance of the
Asian and Iranian groups being higher than rates of avoidance of the Italian group. The colored lines represent the targeted ethnic groups: Asian, Iranian, and Italian. The long
dashed gray lines depict general mobility trends in (1) retail and recreation (in Restaurants), (2) grocery and pharmacy (in Products/food) and (3) parks, transit stations, residential
areas, and workplaces (in People) in each country, based on COVID-19 Community Mobility Reports for the period from March 13 to May 6. The solid gray line shows the level
of mask-wearing behavior over time in each country. The vertical dashed lines mark the dates of the first full or partial lockdown: (1) Germany — March 22, (2) the United Kingdom
— March 23, and (3) the United States — March 19 (California). These three countries are chosen to allow for comparisons of an EU country, a non-EU country, and a country
outside of Europe; Figure S1 in the SI shows all eight countries.
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Figure 3: Avoidance rates for restaurants, products/food, and contacts by ethnic origin (Asian, Iranian, and Italian) across levels of perceived threat from COVID-19
by country This heatmap shows the aveidance rates (color-coded) across three types of avoidance: restaurants, products/food, and contacts with people of Asian, Iranian, and
Italian origin. In general, the highest rates of avoidance are for restaurants, followed by for products/food and personal contacts. This pattern holds across all ethnicities, but is
most pronounced for the Asian and Iranian groups. The relationship between perceived threat and avoidance was more pronounced in countries like Germany, France, Belgium,
and the Netherlands, which suggests stronger stigmatization linked to perceived health threats in these regions. The data also show that Asians tend to experience slightly higher
rates of avoidance across the three categories, especially at higher perceived threat levels. The y-axis represents the perceived level of threat from COVID-19 (ranging from low
[1] to high [5]), and the x-axis represents different countries. In Italy, questions regarding avoidance of Italian restaurants, products/food, and contacts were not asked.
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Figure 4: Relationship between perceived threat to oneself and confidence in information sources by country The perceived threat of COVID-19 to oneself is higher among
individuals who express greater confidence in their chosen information sources, with notable country-level differences. The highest perceived threat levels are in countries like
Italy and the UK, while the lowest are in Germany. The x-axis represents the perceived threat to oneself among respondents who have low or no confidence in the accuracy of
information from specific sources. The y-axis shows the perceived threat among respondents with high confidence in these information sources. Symbols represent different types
of information sources, such as newspapers, social media, and government health officials. For the scope of this study, I normalize the level of confidence in information sources
on a scale from 0 to 1, where 0 represents low confidence and 1 represents high confidence. Countries are color-coded, ranging from Germany with the lowest perceived threat
level to Italy with the highest perceived threat level. Perceived threat data points are averages of responses normalized on a Likert scale (0—1) showing how confidence in
information sources correlates with threat perception in different countries.
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Figure 5: Association between information sources and ethnically targeted avoidance behaviors during the COVID-19 pandemic. Odds ratios of random intercept models
clustered by countries (with 95% confidence intervals) show how different information sources influence three types of avoidance behaviors (personal contacts, food/products, and
restaurants) toward Asian, Iranian, and Italian communities. Receiving information from social media and acquaintances (friends, family, and colleagues) is associated with higher
odds of engaging in avoidance behaviors compared to receiving information from traditional media sources like newspapers and television. The effect is particularly pronounced
for avoidance of Asian communities, which suggests differential impacts of information sources on ethnic discrimination during the pandemic. The three columns represent the
target origins of avoidance behaviors: Asian, Iranian, and Italian communities. The color code indicates three avoidance behaviors: (1) avoiding contact with people, (2) avoiding
products/ food, and (3) avoiding restaurants.
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Supplementary information

A. COVID-19 Community Mobility Reports

Google Maps released this aggregated and anonymized dataset to help show how
community traffic trends were evolving due to COVID-19. The community flow trend report
provided an in-depth analysis of changes in global movement patterns following the
implementation of COVID-19 prevention policies. It tracked traffic trends over time by
geographical area and categorized the data by location types, such as retail stores, leisure
facilities, grocery stores, pharmacies, parks, transit stations, workplaces, and residential areas.
The data show how the number of visitors or time spent in these locations fluctuated compared
to baseline days, which represent normal values for each day of the week. These baseline values
were derived from the median of the five-week period between January 3 and February 6, 2020,
and serve as a reference to assess daily changes.

Source: https://www.google.com/covid19/mobility/?sjid=17632212740675752406-EU

Table S1: Place categories of COVID-19 Community Mobility Reports

1  Retail & recreation Mobility trends for places like restaurants, cafes, shopping
centers, theme parks, museums, libraries, and movie theaters

2 Grocery & pharmacy  Mobility trends for places like grocery markets, food
warehouses, farmers markets, specialty food shops, drug
stores, and pharmacies

3 Parks Mobility trends for places like local parks, national parks,
public beaches, marinas, dog parks, plazas, and public
gardens

4  Transit stations Mobility trends for places like public transport hubs such as
subway, bus, and train stations

5 Residential Mobility trends for places of residence

6  Workplaces Mobility trends for places of work

Source of documentation:
https://www.google.com/covid19/mobility/data_documentation.html?hl=en
https://support.google.com/covid19-mobility/answer/98248977hl=en

B. COVID-19 Health Behavior Survey

Table S2: CHBS sample size collected March 13 - May 6

BE DE ES FR IT NL UK US Total
7,970 17,488 9,377 8,477 11,878 7,321 10,603 19,955 92,979
Source: CHBS data

Survey questions

Avoidance behaviors

Which of the following actions, if any, have you already taken to protect yourself from the
coronavirus? (Yes: 1/ No: 0)
e ACTIONS SQO001 Avoided purchasing products from Asia (e.g. food, goods)


https://www.google.com/covid19/mobility/?sjid=17632212740675752406-EU
https://www.google.com/covid19/mobility/data_documentation.html?hl=en
https://support.google.com/covid19-mobility/answer/9824897?hl=en

e ACTIONS SQO002 Avoided purchasing products from Italy (e.g. food, goods)

e ACTIONS SQO003 Avoided purchasing products from Iran (e.g. food, goods)

e ACTIONS SQO005 Avoided eating in Asian restaurants

e ACTIONS SQO006 Avoided eating in Italian restaurants

e ACTIONS SQO007 Avoided eating in Iranian restaurants

e ACTIONS SQO018 Avoided contacts with people of Asian origin or appearance
e ACTIONS SQO019 Avoided contacts with people of Italian origin or appearance
e ACTIONS SQ020 Avoided contacts with people of Iranian origin or appearance

Mask-wearing measure for comparison with avoidance behaviors:

ACTIONS SQO014 Which of the following actions, if any, have you already taken to protect
yourself from the coronavirus? (Yes: 1/ No: 0)
e Worn a face mask

Perceived threat of COVID-19

What level of threat do you think the coronavirus poses to each of the following? (1-very low
threat; 2-low threat; 3-moderate threat; 4-high threat; 5-very high threat)
e RISK SQ004 You personally

Confidence in information sources

How much confidence, if any, do you have in the accuracy of these sources of information on
the coronavirus? (1- nothing at all; 2-not very much; 3-a fair amount; 4-a great deal)
e CONFINF _SQO001 Social media networks

e CONFINF_SQO002 Friends, family and colleagues

e CONFINF_SQ003 Government health officials

e CONFINF SQO004 Radio

e CONFINF_SQO005 Magazines

e (CONFINF_SQ006 Newspapers

e CONFINF _SQO007 Television

e CONFINF_SQO008 The Internet

e CONFINF_SQ009 Medical professionals such as doctors and nurses

Control: sex, age, working status, and education

Post-stratification weighting: sex, age, macro area (pooled in countries)



C. Supplementary figures
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Figure S1: Daily rate of ethnically targeted avoidance behaviors smoothed by a seven-day moving average in Belgium, Spain, France, Italy and the Netherlands. The figure illustrates varying
levels of ethnically targeted avoidance behaviors across multiple countries, with Asian and Iranian groups facing higher rates of avoidance compared to Italian groups. In Italy, questions on
avoiding Italian individuals or businesses are not asked. The colored lines represent the targeted ethnic groups: Asian, Iranian, and Italian. The long dashed gray lines depict general mobility
trends in retail and recreation in each country, based on COVID-19 Community Mobility Reports, for the period from March 13 to May 6. The solid gray line shows the level of mask-wearing
behavior over time in each country. The vertical dashed lines mark the dates of the first full or partial lockdown: (1) Belgium — March 18, (2) Germany — March 22, (3) Spain — March 14, (4)
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D. Overall estimation

Table S3: Avoidance of Asian restaurants (controlling for sex, age, working status, and education)

)] 2 (€)] 4) &) (6) )] (8) ©) (10)
(Intercept) odds.ratio 0.197***  0.188***  0.167***  0.266***  0.306***  0.271%%*%  (.335%**  (0.242%¥*  (.222%%*% (. 47]***
std.error (0.015) (0.015) (0.014) (0.021) (0.025) (0.022) (0.028) (0.019) (0.018) (0.042)
Perceived threats odds.ratio 1.096%** 1.063%** 1.070%** 1.074%** 1.085%** 1.087%** 1.096%** 1.073%** 1.068*** 1.086%***
std.error (0.009) (0.009) (0.009) (0.009) (0.010) (0.010) (0.010) (0.009) (0.009) (0.009)
Social media network odds.ratio 1.099%***
std.error (0.014)
Friends, family, & colleagues odds.ratio 1.124%**
std.error (0.015)
Government health officials odds.ratio 0.939%#*
std.error (0.010)
Radio odds.ratio 0.880%**
std.error (0.011)
Magazines odds.ratio 0.885%**
std.error (0.012)
Newspapers odds.ratio 0.827%**
std.error (0.010)
Television odds.ratio 0.968**
std.error (0.011)
Internet odds.ratio 1.005
std.error (0.012)
Medical professionals
(e.g., doctor) odds.ratio 0.800%**
std.error (0.011)
Sex: male (ref: female) odds.ratio 1.105%** 1.105%** 1.085%** 1.066** 1.094%** 1.064%* 1.089%** 1.093%** 1.094%**
std.error (0.022) (0.022) (0.021) (0.022) (0.023) (0.022) (0.022) (0.022) (0.022)
Age group 25-44 (ref: 18-24) odds.ratio 0.958 0.960 0.944+ 0.952 0.972 0.940+ 0.959 0.967 0.928*
std.error (0.031) (0.031) (0.031) (0.033) (0.034) (0.032) (0.032) (0.032) (0.030)
Age group 45-64 (ref: 18-24) odds.ratio 1.221%** 1.202%** 1.221%** 1.222%%* 1.271%%* 1.199%** 1.243%%* 1.242%%%* 1.203%**
std.error (0.038) (0.038) (0.039) (0.041) (0.043) (0.039) (0.039) (0.039) (0.038)
Age group 65+ (ref: 18-24) odds.ratio 1.718%** 1.687%** 1.742%%* 1.715%** 1.853%** 1.700%** 1.756%** 1.771%%* 1.722%%%*
std.error (0.057) (0.057) (0.058) (0.061) (0.066) (0.059) (0.059) (0.059) (0.057)
Work status: in paid work odds.ratio 0.794% 0.799%#* 0.792%#* 0.798*#* 0.814%** 0.796%** 0.791 % 0.790%** 0.794*
std.error (0.018) (0.018) (0.018) (0.019) (0.020) (0.018) (0.018) (0.018) (0.018)
Higher education odds.ratio 0.643***  0.638***  0.636%**  0.642%**  0.643*¥*  (0.657*FF*  (0.644%**  0.641**¥*  0.651%**
std.error (0.013) (0.013) (0.013) (0.014) (0.014) (0.014) (0.013) (0.013) (0.013)
Num.Obs. 88259 84214 82994 83807 75703 71727 78867 83107 83771 84931



R2 Marg. 0.004 0.047 0.048 0.047 0.046 0.048 0.051 0.045 0.045 0.052
R2 Cond. 0.016 0.057 0.057 0.056 0.056 0.058 0.062 0.054 0.055 0.061
AIC 72989.7 68281.2 67514.3 68097.9 60551.1 57787.2 63005.9 67313.4 68104.9 68500.3
BIC 73017.9 68374.6 67607.5 68191.3 60643.5 57879.0 63098.7 67406.7 68198.3 68593.8
RMSE 0.40 0.39 0.39 0.39 0.40 0.40 0.39 0.40 0.39 0.39

+p<0.1,*p<0.05 p<0.0l,*p<0.001



Table S4: Avoidance of Asian products/food (controlling for sex, age, working status, and education)

Intercept

Perceived threats

Social media network

Friends, family, & colleagues

Government health officials

Radio

Magazines

Newspapers

Television

Internet

Medical professionals
(e.g., doctor)

Sex: male (ref: female)

Age group 25-44 (ref: 18-24)

Age group 45-64 (ref: 18-24)

Age group 65+ (ref: 18-24)

Work status: in paid work

odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio

std.error

odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error

@ 2 3) ) 3 (6) ()] ® (&) 10
0.171%*%  0.165%*  (.119%%*%  (238%%*  (285%%*  (0240%**  (375%%%  (265%F*%  0211%%%  (.4]3%%
(0.019) (0.019) (0.014) (0.027) (0.033) (0.028) (0.044) (0.029) (0.024) (0.053)
0.976**  0.976**  0971**  0.982* 0.997 1.004 1.025%*  1.005 0.977**  0.991
(0.009) (0.009) (0.009) (0.009) (0.009) (0.010) (0.009) (0.009) (0.009) (0.009)

1.023+
(0.014)
1.170%%*
(0.017)
0.8897
(0.010)
0808
(0.011)
0.796%%*
(0.012)
0.690%%*
(0.009)
0.817%%*
(0.010)
0.919%%*
(0.012)
0.769%%*
(0.012)

1.031 1.038+ 1.053* 1.025 1.010 1.040+ 0.981 0.999 1.032 1.035+
(0.022) (0.022) (0.022) (0.022) (0.023) (0.024) (0.022) (0.021) (0.022) (0.022)
L126%%%  1121%%*%  1.119%%  1.086* 1.089% 1.176%**  1.055 1,092 1.128**%  1.078*
(0.039) (0.039) (0.039) (0.038) (0.040) (0.043) (0.038) (0.038) (0.039) (0.038)
1AST*%%  1.446%*% 1 384%%% [ 400%%*  [AD1Rwx [ 551REr ] 350%k | 405%kE ] 438%kk ] 30w
(0.048) (0.049) (0.047) (0.047) (0.050) (0.056) (0.047) (0.048) (0.048) (0.047)
1.959%#%  1.930%%% | 830%k* ] O3kER [ QD3kwx D 5Qkwx | g37HEE | Q4[HkE ] 943k ] QO3
(0.069) (0.069) (0.066) (0.068) (0.073) (0.083) (0.069) (0.070) (0.069) (0.068)
0.777+%%  0.773%%%  (.783%%*%  (776%**  (.778%%*  (780%** 791k 0 76TFEE  (777FEE (775
(0.018) (0.018) (0.019) (0.018) (0.019) (0.020) (0.020) (0.018) (0.018) (0.018)



Higher education odds.ratio  0.570%%%  0.573%%%  0.569%%%  (.572%%%  (.589%**k (. 506%FE  (.600%FF  0.585%k%  (.572%kk (58w
stderror  (0.012) (0.012) (0.012) (0.012) (0.013) (0.014) (0.014) (0.013) (0.012) (0.013)
Num.Obs. 86582 84214 82994 83807 75703 71727 78867 83107 83771 84931
R2 Marg. 0.049 0.049 0.053 0.053 0.055 0.057 0.073 0.054 0.049 0.058
R2 Cond. 0.073 0.073 0.076 0.075 0.078 0.081 0.097 0.076 0.073 0.084
AIC 63218.9 618229 610504  61579.5 547902 524137 563204  60680.9 615453  61760.2
BIC 633032 619163 611437 616729  54882.6 525055  56413.1 607742  61638.7 618537
RMSE 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34

+p<0.1,*p<0.05 p<0.01,*p<0.001



Table S5: Avoidance of Asian contacts (controlling for sex, age, working status, and education)

(Intercept)

Perceived threats

Social media network

Friends, family, & colleagues

Government health officials

Radio

Magazines

Newspapers

Television

Internet

Medical professionals
(e.g., doctor)

Sex: male (ref: female)

Age group 25-44 (ref: 18-24)

Age group 45-64 (ref: 18-24)

Age group 65+ (ref: 18-24)

Work status: in paid work

odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio

std.error

odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error

1) (2) (3) (4) (5) (6) @) (3) ) (10)
0.088**%  0.068***  0.069%**  0.120%%*  (.146***  0.105%%*%  0.155%%*%  (.108***  (.080%**  (.288%**
(0.009) (0.008) (0.008) (0.014) (0.017) (0.012) (0.018) (0.012) (0.009) (0.035)
1.080%*%  1,073%*% ] Q77%%%  ],088*** 1,097k ],009%*k [ [[0%FF  [.095%%* [ 075%%% ] 099%**
(0.013) (0.013) (0.013) (0.013) (0.014) (0.014) (0.014) (0.013) (0.013) (0.013)

1,138
(0.020)
1.106%%*
(0.021)
0.869%%*
(0.013)
0.794%%*
(0.014)
0.873%%*
(0.017)
0.768%%*
(0.013)
0,914+
(0.015)
1.043%
(0.018)
0.699%*
(0.014)

1.206%%%  1.234%%% [ D3]%kk [ [9RFkx | [G4%RFE | Q[8FEF ] ]65FEF [ ]QQ*EE ] DDDkEk | DD4kkx
(0.034) (0.035) (0.035) (0.034) (0.035) (0.038) (0.035) (0.034) (0.035) (0.035)
0.978 0.961 0.973 0.933 1.015 1.034 0.968 0.945 0.976 0.916+
(0.046) (0.046) (0.046) (0.045) (0.051) (0.052) (0.048) (0.045) (0.047) (0.044)
L161%%*  1.123% L131%%  1.102% 1.186%**  1.205%%*  1.109* 1.126%*  1.163***  1.102*
(0.052) (0.051) (0.052) (0.051) (0.058) (0.059) (0.053) (0.051) (0.053) (0.050)
1.512%%%  ].445%%% ] 453% | 45]HE ] 533wk ] GOIEEE [ 430%EE [ 472%RE [ 507REE ] 454%%%
(0.071) (0.069) (0.071) (0.070) (0.078) (0.082) (0.071) (0.070) (0.072) (0.069)
0.769%%%  .772%%%  (775%EE  (773%EE(775FEE(773FEE Q61FEE 0770%FF  0.765%%%  (.769%%*
(0.025) (0.025) (0.025) (0.025) (0.027) (0.027) (0.026) (0.025) (0.025) (0.025)



Higher education odds.ratio  0.566%**  0.577%%%  0.569%**  0.571%%  0.591%EE  (0.502%E (600 FF  0.576FEE  (.572%FF  (,588%%*
stderror  (0.017) (0.017) (0.017) (0.017) (0.018) (0.019) (0.018) (0.017) (0.017) (0.017)
Num.Obs. 86582 84214 82994 83807 75703 71727 78867 83107 83771 84931
R2 Marg. 0.049 0.052 0.051 0.054 0.054 0.050 0.059 0.049 0.049 0.065
R2 Cond. 0.067 0.070 0.069 0.070 0.072 0.068 0.077 0.065 0.067 0.083
AIC 396244  38476.8 381849 383124  34370.8 330419 356419 383257 384418  38462.0
BIC 39708.7 385702 382782 384057  34463.1 331337 357346 384189 385351 385555
RMSE 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28

+p<0.1,*p<0.05 p<0.01,*p<0.001



Table S6: Avoidance of Iranian restaurants (controlling for sex, age, working status, and education)

@ 2 3 “ (O] (O] )] ® ® 10
(Intercept) odds.ratio 0.209***  0.187***  0.162%**  (0.256***  0.306**¥*  0.263¥**  (.337F*¥*  0.236%*¥*  (.222%%*%  (.447%**
std.error (0.015) (0.014) (0.013) (0.019) (0.024) (0.020) (0.026) (0.018) (0.017) (0.038)
Perceived threats odds.ratio 1.060%** 1.054%** 1.057%** 1.064%** 1.072%** 1.079%** 1.088%** 1.067*** 1.058*** 1.075%**
std.error (0.009) (0.009) (0.009) (0.009) (0.010) (0.010) (0.010) (0.009) (0.009) (0.009)
Social media network odds.ratio 1.067***
std.error (0.014)
Friends, family, & colleagues odds.ratio L. 112%**
std.error (0.015)
Government health officials odds.ratio 0.93 1+
std.error (0.010)
Radio odds.ratio 0.860%**
std.error (0.011)
Magazines odds.ratio 0.860%**
std.error (0.012)
Newspapers odds.ratio 0.806%**
std.error (0.010)
Television odds.ratio 0.945%**
std.error (0.011)
Internet odds.ratio 0.980
std.error (0.012)
Medical professionals
(e.g., doctor) odds.ratio 0.797***
std.error (0.012)
Sex: male (ref: female) odds.ratio 1127 %% 1.133%** 1.139%*** 1 117%%* 1.097]*** 1.128%*** 1.096%*** 1.120%** 1.126%** 1.129%**
std.error (0.022) (0.023) (0.023) (0.023) (0.023) (0.025) (0.023) (0.023) (0.023) (0.023)
Age group 25-44 (ref: 18-24) odds.ratio 0.941+ 0.936* 0.939+ 0.923* 0.929* 0.959 0.903** 0.938+ 0.942+ 0.907**
std.error (0.031) (0.031) (0.031) (0.031) (0.033) (0.034) (0.031) (0.032) (0.031) (0.030)
Age group 45-64 (ref: 18-24) odds.ratio 1.256%** 1.230%** 1.2171%%* 1.219%** 1.242%%%* 1.294%** 1.182%%* 1.251%%* 1.242%%%* 1.208%**
std.error (0.040) (0.039) (0.039) (0.039) (0.042) (0.044) (0.039) (0.040) (0.040) (0.039)
Age group 65+ (ref: 18-24) odds.ratio 1.740%** 1.696%** 1.670%** 1.706%** 1.694%** 1.845%** 1.643%** 1.732%%%* 1.732%%* 1.690%**
std.error (0.058) (0.057) (0.057) (0.058) (0.061) (0.067) (0.058) (0.059) (0.058) (0.057)
Work status: in paid work odds.ratio 0.788%** 0.787*** 0.795%%#* 0.786%** 0.790%** 0.812%** 0.790%** 0.786%** 0.783%** 0.788%**
std.error (0.018) (0.018) (0.018) (0.018) (0.019) (0.020) (0.019) (0.018) (0.018) (0.018)
Higher education odds.ratio 0.628%**  0.631***  0.626%**  0.626***  0.640***  0.635***  0.649%**  0.632***  (0.630%**  (0.641***
std.error (0.013) (0.013) (0.013) (0.013) (0.014) (0.014) (0.014) (0.013) (0.013) (0.013)
Num.Obs. 86582 84214 82994 83807 75703 71727 78867 83107 83771 84931



R2 Marg. 0.047 0.048 0.049 0.049 0.049 0.051 0.055 0.047 0.047 0.054
R2 Cond. 0.055 0.056 0.057 0.057 0.057 0.059 0.063 0.055 0.055 0.061
AIC 67839.6 66189.0 65449.0 65996.6 58659.2 55950.2 60998.4 65240.5 65975.5 66349.4
BIC 67923.9 66282.4 65542.2 66089.9 58751.6 56042.0 61091.2 65333.8 66068.8 66442.9
RMSE 0.39 0.38 0.39 0.38 0.39 0.39 0.38 0.39 0.39 0.38

+p<0.1,*p<0.05 p<0.0l,*p<0.001



Table S7: Avoidance of Iranian products/food (controlling for sex, age, working status, and education)

(Intercept)

Perceived threats

Social media network

Friends, family, & colleagues

Government health officials

Radio

Magazines

Newspapers

Television

Internet

Medical professionals
(e.g., doctor)

Sex: male (ref: female)

Age group 25-44 (ref: 18-24)

Age group 45-64 (ref: 18-24)

Age group 65+ (ref: 18-24)

Work status: in paid work

odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error

odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio
std.error
odds.ratio

1) (2) (3) (4) (5) (6) @) (3) ©) (10)
0.132%%%  0.122%%%  0,004%*% (175 (235K (89  (289%FF  (201%FF (. [55%F%  (35]%%*
(0.012) (0.012) (0.009) (0.017) (0.023) (0.019) (0.029) (0.019) (0.015) (0.040)
0.987 0.985 0.984+ 0.994 1.009 1.016 1.037*%* 1,017 0.988 1.008
(0.010) (0.010) (0.010) (0.010) (0.010) (0.011) (0.011) (0.010) (0.010) (0.010)

1.045%*
(0.015)
1,158
(0.018)
0.901%%*
(0.011)
0.784%%*
(0.012)
0.784%%*
(0.013)
0.691%%*
(0.010)
0.820%%*
(0.011)
0.937%%*
(0.014)
0744+
(0.012)

1125%%%  1135%%% ] 146%F*F 1118 1,086  1.130%%*%  [.078%%  1.094%*%* [ [28%** ] [33%%*
(0.026) (0.027) (0.027) (0.026) (0.027) (0.029) (0.027) (0.026) (0.027) (0.027)
1.017 1.020 1.014 0.985 0.973 1.061 0.919% 0.978 1.019 0.965
(0.039) (0.039) (0.039) (0.038) (0.039) (0.043) (0.037) (0.038) (0.039) (0.037)
1.305%%% ] 287%k |37k | Q5GREE | Q75w ] 38@EAE [ 78RR [ D72kR [ D8]HEE ] D3]H%%
(0.048) (0.048) (0.046) (0.047) (0.050) (0.055) (0.045) (0.047) (0.047) (0.046)
1.831%%%  ].792%%% | J]5wEE ] 780K ] 792%EE D 020%EE ] 668*FF [ O9FEE [ 799%ER ] 749%%%
(0.071) (0.070) (0.068) (0.070) (0.074) (0.085) (0.068) (0.071) (0.070) (0.068)
0.756%*%  0.750%*%  (.763%%  (757FEE 0J67TFEE  (.776¥FF  0.780%FF  07S1FEE (752%EE  (.756%%*



stderror  (0.020) (0.020) (0.020) (0.020) (0.021) (0.022) (0.022) (0.020) (0.020) (0.020)
Higher education odds.ratio  0.519%%*  (.523%%%  (.517%%%  (518%%F  (.543%Fk  (.552%E  (54GFEE  (.534%FF (523 FRE () 532%%%

stderror  (0.012) (0.013) (0.013) (0.013) (0.014) (0.014) (0.014) (0.013) (0.013) (0.013)
Num.Obs. 86582 84214 82994 83807 75703 71727 78867 83107 83771 84931
R2 Marg. 0.062 0.062 0.065 0.065 0.068 0.068 0.084 0.065 0.060 0.072
R2 Cond. 0.076 0.075 0.078 0.079 0.080 0.082 0.098 0.078 0.075 0.089
AIC 53348.0 521223 514992 51919.0 462457 445040 476114 512745 519323 52000.0
BIC 534323 522157 515924 520124  46338.0 445958 477042  51367.8 520257  52093.5
RMSE 0.30 0.30 0.30 0.30 0.30 0.31 0.30 0.30 0.30 0.30

+p<0.1,*p<0.05 p<0.01,*p<0.001



Table S8: Avoidance of Iranian contacts (controlling for sex, age, working status, and education)

@ 2 3 “ (O] (O] )] ® ® 10
(Intercept) odds.ratio 0.080%**  0.066***  0.064%**  0.119***  0.145%*%*  0.105***  0.154%**  0.104***  0.077%**  (0.254***
std.error (0.008) (0.007) (0.007) (0.013) (0.016) (0.012) (0.017) (0.011) (0.008) (0.030)
Perceived threats odds.ratio 1.055%** 1.049%** 1.050%** 1.063%** 1.070%*** 1.073%** 1.086%*** 1.075%** 1.05]*** 1.072%**
std.error (0.013) (0.013) (0.013) (0.013) (0.014) (0.014) (0.014) (0.013) (0.013) (0.013)
Social media network odds.ratio L.1Q1***
std.error (0.020)
Friends, family, & colleagues odds.ratio 1.094%***
std.error (0.021)
Government health officials odds.ratio 0.861%**
std.error (0.013)
Radio odds.ratio 0.771%**
std.error (0.014)
Magazines odds.ratio 0.829%**
std.error (0.017)
Newspapers odds.ratio 0.739%#*
std.error (0.013)
Television odds.ratio 0.886%**
std.error (0.015)
Internet odds.ratio 1.012
std.error (0.018)
Medical professionals
(e.g., doctor) odds.ratio 0.706%**
std.error (0.014)
Sex: male (ref: female) odds.ratio 1.229%** 1.252%** 1.25]%** 1.217%%* 1.175%** 1.234%** 1.183%*** 1.209%*** 1.244%** 1.240%**
std.error (0.036) (0.037) (0.037) (0.036) (0.037) (0.039) (0.036) (0.036) (0.037) (0.037)
Age group 25-44 (ref: 18-24) odds.ratio 1.034 1.016 1.028 0.992 1.074 1.090 1.005 0.993 1.032 0.962
std.error (0.051) (0.051) (0.052) (0.050) (0.057) (0.058) (0.052) (0.050) (0.052) (0.048)
Age group 45-64 (ref: 18-24) odds.ratio 1.309%** 1.277%%* 1.281%** 1.246%** 1.340%** 1.379%** 1.228%** 1.266%** 1.311%** 1.235%**
std.error (0.062) (0.061) (0.062) (0.060) (0.068) (0.071) (0.061) (0.060) (0.063) (0.059)
Age group 65+ (ref: 18-24) odds.ratio 1.678%** 1.619%** 1.636%** 1.620%** 1.701%** 1.797%%* 1.563%** 1.636%** 1.676%** 1.611%**
std.error (0.082) (0.081) (0.083) (0.081) (0.090) (0.096) (0.081) (0.081) (0.083) (0.080)
Work status: in paid work odds.ratio 0.744%%x  (.742%** (. 752%*%* Q. 747***  0.743**F*  Q.746***  (.737F**  (Q.742%**% (. 738F*F* (747 **
std.error (0.025) (0.025) (0.025) (0.025) (0.026) (0.027) (0.026) (0.025) (0.025) (0.025)
Higher education odds.ratio 0.568%**  (.578***  (.569%**  (.572%**  (0.590***  (0.598***  0.606%**  0.580***  0.574%**  (.590***
std.error (0.017) (0.018) (0.017) (0.017) (0.019) (0.020) (0.019) (0.018) (0.018) (0.018)
Num.Obs. 86582 84214 82994 83807 75703 71727 78867 83107 83771 84931



R2 Marg. 0.054 0.055 0.055 0.060 0.061 0.057 0.067 0.054 0.054 0.068
R2 Cond. 0.069 0.071 0.071 0.073 0.077 0.073 0.083 0.068 0.069 0.082
AIC 37769.4 36696.3 36388.1 36521.6 32902.2 31460.0 33884.7 36496.6 36644.7 36676.5
BIC 37853.7 36789.7 36481.4 36615.0 32994.5 31551.8 33977.5 36589.9 36738.0 36770.0
RMSE 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27

+p<0.1,*p<0.05 p<0.0l,*p<0.001



Table S9: Avoidance of Italian restaurants (controlling for sex, age, working status, and education)

@ 2 3 “ (O] (O] )] ® ® 10
(Intercept) odds.ratio 0.200%**  0.174%**  (0.148%**  (.217***  0.267**¥*  0.236%¥**  0.301***  0.212%*¥*  0.201%¥**  (.369%**
std.error (0.016) (0.015) (0.013) (0.019) (0.023) (0.020) (0.026) (0.018) (0.017) (0.034)
Perceived threats odds.ratio 1.097%*** 1.091%*** 1.096%*** 1.098*** L11]%*%* 1. 112%%* 1.124%%* 1.096%*** 1.094%** 1.107%%*
std.error (0.010) (0.010) (0.010) (0.010) (0.011) (0.011) (0.011) (0.010) (0.010) (0.010)
Social media network odds.ratio 1.082%**
std.error (0.015)
Friends, family, & colleagues odds.ratio 1.129%**
std.error (0.016)
Government health officials odds.ratio 0.974*
std.error (0.011)
Radio odds.ratio 0.893#**
std.error (0.012)
Magazines odds.ratio 0.898%**
std.error (0.013)
Newspapers odds.ratio 0.831*#*
std.error (0.011)
Television odds.ratio 0.979+
std.error (0.012)
Internet odds.ratio 1.000
std.error (0.013)
Medical professionals
(e.g., doctor) odds.ratio 0.833%#*
std.error (0.013)
Sex: male (ref: female) odds.ratio 1.075%** 1.092%** 1.097%** 1.076%** 1.049%* 1.078** 1.060** 1.080%** 1.085%** 1.081%**
std.error (0.023) (0.024) (0.024) (0.023) (0.024) (0.025) (0.024) (0.024) (0.024) (0.023)
Age group 25-44 (ref: 18-24) odds.ratio 0.936+ 0.927* 0.932%* 0.927* 0.927* 0.941 0.893%* 0.935+ 0.938+ 0.907**
std.error (0.033) (0.033) (0.033) (0.033) (0.035) (0.035) (0.033) (0.034) (0.033) (0.032)
Age group 45-64 (ref: 18-24) odds.ratio 1.223%%%* 1.191%%* 1.172%%%* 1.203%** 1.199%** 1.238%** 1151 %%* 1.219%%* 1.214%%* 1.186%**
std.error (0.041) (0.040) (0.040) (0.041) (0.043) (0.045) (0.041) (0.042) (0.041) (0.040)
Age group 65+ (ref: 18-24) odds.ratio 1.700%** 1.636%** 1.618%** 1.682%** 1.641%** 1.769%** 1.O11%** 1.687%** 1.690%** 1.659%**
std.error (0.060) (0.059) (0.059) (0.061) (0.063) (0.069) (0.060) (0.061) (0.061) (0.060)
Work status: in paid work odds.ratio 0.774%** 0.773%4* 0.778%** 0.769%** 0.776%** 0.786%** 0.779%%** 0.768%** 0.770%** 0.772%**
std.error (0.019) (0.019) (0.019) (0.019) (0.020) (0.021) (0.020) (0.019) (0.019) (0.019)
Higher education odds.ratio 0.636***  0.642%**  0.636%**  (0.633*%**  0.643*¥*  0.641¥**  (0.652%**  0.645%*¥*  0.642%**  (.647***
std.error (0.014) (0.014) (0.014) (0.014) (0.015) (0.015) (0.015) (0.014) (0.014) (0.014)
Num.Obs. 75314 73164 72035 72678 65731 61693 68058 72099 72758 73722



R2 Marg. 0.049 0.050 0.051 0.050 0.048 0.051 0.055 0.048 0.048 0.053
R2 Cond. 0.058 0.059 0.060 0.059 0.058 0.061 0.064 0.056 0.057 0.061
AIC 59129.6 57643.1 56907.9 57424.7 50844.5 48108.7 52784.4 56665.7 57467.2 57823.1
BIC 59212.6 57735.1 56999.7 57516.7 509354 48199.0 52875.7 56757.5 57559.2 57915.2
RMSE 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39

+p<0.1,*p<0.05 p<0.0l,*p<0.001



Table S10: Avoidance of Italian products/food (controlling for sex, age, working status, and education)

@ 2 3 “ (O] (O] )] ® ® 10
(Intercept) odds.ratio 0.132%**  (.124%**  (0.090%**  (Q.151***  0.222*%**  (.183%**  (0.269***  0.186***  (0.159%%*  (.324%**
std.error (0.013) (0.013) (0.009) (0.016) (0.023) (0.019) (0.028) (0.018) (0.017) (0.039)
Perceived threats odds.ratio 1.027* 1.026* 1.025%* 1.030%* 1.OST*** 1.059%** 1.076%** 1.050%** 1.029%* 1.043%**
std.error (0.011) (0.011) (0.011) (0.011) (0.012) (0.012) (0.012) (0.011) (0.011) (0.011)
Social media network odds.ratio 1.035*
std.error (0.016)
Friends, family, & colleagues odds.ratio 1. 171%%*
std.error (0.020)
Government health officials odds.ratio 0.95 1%
std.error (0.013)
Radio odds.ratio 0.798%**
std.error (0.013)
Magazines odds.ratio 0.803%x**
std.error (0.014)
Newspapers odds.ratio 0.709%**
std.error (0.011)
Television odds.ratio 0.853%**
std.error (0.013)
Internet odds.ratio 0.926%**
std.error (0.014)
Medical professionals
(e.g., doctor) odds.ratio 0.763%**
std.error (0.014)
Sex: male (ref: female) odds.ratio 1.053* 1.061* 1.073** 1.050+ 1.028 1.058* 1.012 1.026 1.057* 1.059*
std.error (0.026) (0.027) (0.027) (0.027) (0.028) (0.029) (0.027) (0.026) (0.027) (0.027)
Age group 25-44 (ref: 18-24) odds.ratio 0.928+ 0.929+ 0.925+ 0.915%* 0.898** 0.950 0.861***  0.908* 0.932+ 0.886**
std.error (0.036) (0.037) (0.037) (0.036) (0.037) (0.040) (0.036) (0.036) (0.037) (0.035)
Age group 45-64 (ref: 18-24) odds.ratio 1.072+ 1.059 1.019 1.052 1.051 1.114%* 0.993 1.057 1.054 1.018
std.error (0.041) (0.041) (0.040) (0.041) (0.043) (0.0406) (0.040) (0.041) (0.041) (0.040)
Age group 65+ (ref: 18-24) odds.ratio 1.463%** 1.424%%%* 1.363%** 1.449%** 1.421%** 1.579%** 1.360%** 1.453%%%* 1.441%%* 1.4171%%*
std.error (0.060) (0.059) (0.057) (0.060) (0.062) (0.070) (0.059) (0.060) (0.059) (0.058)
Work status: in paid work odds.ratio 0.788%** 0.778%*%* 0.790%** 0.786%** 0.796%** 0.802%** 0.805%** 0.778%** 0.783%** 0.786%**
std.error (0.022) (0.022) (0.023) (0.022) (0.024) (0.024) (0.024) (0.022) (0.022) (0.022)
Higher education odds.ratio 0.521***  0.527¥**%  (.522%**  (.519%**  (.545%¥*  (.554%%*%  (.551%*¥*  0.539%*¥*  (.520%%*%  (.533%**
std.error (0.013) (0.014) (0.014) (0.014) (0.015) (0.016) (0.015) (0.014) (0.014) (0.014)
Num.Obs. 75314 73164 72035 72678 65731 61693 68058 72099 72758 73722



R2 Marg.
R2 Cond.
AIC

BIC
RMSE

0.051
0.065
46331.0
46414.0
0.30

0.051
0.065
45272.5
45364.5
0.30

0.055
0.068
44730.7
44822.6
0.30

0.053
0.067
45077.3
45169.3
0.30

0.056
0.069
40006.3
40097.2
0.30

0.056
0.069
383584
38448.7
0.30

0.071
0.085
41056.0
41147.3
0.30

0.052
0.064
444453
44537.1
0.30

0.050
0.064
45115.5
45207.4
0.30

0.061
0.078
45132.6
45224.7
0.30

+p<0.1,*p<0.05 p<0.0l,*p<0.001



Table S11: Avoidance of Italian contacts (controlling for sex, age, working status, and education)

@ 2 3 “ (O] (O] )] ® ® 10
(Intercept) odds.ratio 0.074***  0.062%**  (0.059%*%*  (0.093***  (.124***  0.088***  (0.135%**  0.091**¥*  0.069%**  (.224%**
std.error (0.008) (0.008) (0.007) (0.011) (0.015) (0.011) (0.017) (0.011) (0.009) (0.030)
Perceived threats odds.ratio 1.101%** 1.096%** 1.098%** 1.107%** L.116%** 1121%** 1.133%%* 1.119%** 1.100%** L 117%%*
std.error (0.014) (0.015) (0.015) (0.015) (0.015) (0.0106) (0.0106) (0.015) (0.015) (0.015)
Social media network odds.ratio 1.094%**
std.error (0.022)
Friends, family, & colleagues odds.ratio 1.095%**
std.error (0.023)
Government health officials odds.ratio 0.91 2%
std.error (0.015)
Radio odds.ratio 0.792%**
std.error (0.016)
Magazines odds.ratio 0.871%**
std.error (0.019)
Newspapers odds.ratio 0.757%%**
std.error (0.015)
Television odds.ratio 0.909%**
std.error (0.017)
Internet odds.ratio 1.022
std.error (0.020)
Medical professionals
(e.g., doctor) odds.ratio 0.715%**
std.error (0.015)
Sex: male (ref: female) odds.ratio 1.206%** 1.230%** 1.23]%** 1.199%** L.161%** 1.205%** 1.164%** 1.192%** 1.233%%* 1.219%**
std.error (0.038) (0.040) (0.040) (0.039) (0.039) (0.042) (0.039) (0.038) (0.040) (0.039)
Age group 25-44 (ref: 18-24) odds.ratio 1.013 0.989 1.006 0.988 1.058 1.073 0.990 0.974 1.010 0.950
std.error (0.053) (0.053) (0.054) (0.053) (0.060) (0.061) (0.055) (0.052) (0.054) (0.051)
Age group 45-64 (ref: 18-24) odds.ratio 1.202%** 1.164** L.177** 1.169** 1.238%** 1.257%** 1.132%* L.161** 1.196%** 1.144%*
std.error (0.061) (0.060) (0.061) (0.061) (0.068) (0.070) (0.061) (0.060) (0.062) (0.059)
Age group 65+ (ref: 18-24) odds.ratio 1.620%** 1.541%** 1.566%** 1.594%** 1.633%** 1.714%%* 1.516%** 1.572%%* 1.606%** 1.566%**
std.error (0.085) (0.082) (0.085) (0.086) (0.093) (0.099) (0.085) (0.084) (0.086) (0.084)
Work status: in paid work odds.ratio 0.737%%%  Q.732%**  (.742%*%* Q. 741***  0.741**%*  (0.733%**  (.730%**  (0.734***  (.731F**  (.736***
std.error (0.027) (0.027) (0.027) (0.027) (0.029) (0.029) (0.028) (0.027) (0.027) (0.027)
Higher education odds.ratio 0.576***  0.589%**  (.578**%*  (.578*%**  0.606**¥*  0.612%¥**  (0.615%**  0.589***  (.582%**  (.600%**
std.error (0.019) (0.019) (0.019) (0.019) (0.021) (0.022) (0.021) (0.019) (0.019) (0.020)
Num.Obs. 75314 73164 72035 72678 65731 61693 68058 72099 72758 73722



R2 Marg. 0.055 0.056 0.056 0.057 0.058 0.055 0.066 0.054 0.055 0.068
R2 Cond. 0.072 0.074 0.074 0.074 0.076 0.073 0.084 0.070 0.072 0.085
AIC 32314.8 31327.1 31056.1 31197.2 27997.9 26542.0 28736.9 31152.2 31284.4 31349.6
BIC 323979 31419.2 31148.0 31289.1 28088.8 26632.3 28828.2 31244.1 31376.3 31441.7
RMSE 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.27

+p<0.1,*p<0.05 p<0.0l,*p<0.001



	wp-2026-003-text

