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Abstract

How do cultural biases, trust in government, and perceptions of risk and protective actions
influence compliance with regulation of COVID-19? Analyzing Chinese (n = 646) and
American public opinion samples (1 = 1,325) from spring 2020, we use Grid-Group
Cultural Theory and the Protective Action Decision Model to specify, respectively, cultural
influences on public risk perceptions and decision-making regarding protective actions.
We find that cultural biases mostly affect protective actions indirectly through public
perceptions. Regardless of country, hierarchical cultural biases increase protective
behaviors via positive perceptions of protective actions. However, other indirect effects
of cultural bias via public perceptions vary across both protective actions and countries.
Moreover, trust in government only mediates the effect of cultural bias in China and risk
perception only mediates the effect of cultural bias in the United States. Our findings
suggest that regulators in both countries should craft regulations that are congenial to
culturally diverse populations.
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Introduction

How do cultural biases, trust in government, and perceptions of risk and protective
actions influence compliance with regulation of COVID-19? Strict regulatory
policies such as lockdowns and quarantines may increase regulatory compliance
and contain the spread of infectious disease (Li et al., 2020). However, when the
public tires of severe restrictions, perceptions of risk (Brewer et al., 2004) and
support for them decline (Siegrist & Bearth, 2021). Public fatigue with efforts to
control COVID-19 has contributed to a resurgence of infections and mortality in
many countries, including the United States and China (Zhou et al., 2022;
Ngonghala et al., 2020). As of October 2023, COVID-19 has afflicted 771+ million
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and killed 6.9+ million worldwide (WHO, 2023). The World Health Organization
(WHO) expects the virus to be with us for a long time and advises governments to
take this opportunity to prepare for future public health emergencies. It is therefore
important to gain a better understanding of the factors that influence public
perceptions of and compliance with protective policies during a pandemic.

Incorporating cultural and value differences in analysis of regulatory compliance
is particularly important to explaining national variation in the context of public
health crises (Zhang et al., 2022; Zhang, 2021; Dryhurst et al., 2020; Wang & Liu,
2018; Cornia et al.,, 2016). Individualism is a prominent feature of American culture
that undermines collective action, contributing to less social distancing and mask
use as well as weaker governmental efforts to control the virus (Bazzi et al., 2021).
Individualistic and egalitarian cultures (e.g., United States) produce higher COVID-
19 death rates than hierarchical cultures (e.g., China; Giiss & Tuason, 2021),
although experience with autocratic regimes increases distrust in vaccination as a
solution (e.g., Europeans who lived under Communism; Boese-Schlosser et al.,
2023). The United States, with less than a fourth of China’s population (332 vs. 1414
million), has had over a million deaths, to China’s 121,722 by October 18, 2023
(WHO, 2023).!

Cultural variation can manifest in the form of national cultural differences. For
example, Hofstede’s Cultural Orientations help characterize country-level cultural
differences (Yu & Shen 2013; Wang & Liu, 2018; Zhang et al., 2022). Chinese often
have a higher power distance (ie., they are more hierarchical) and are more
masculine, collectivistic, and long-term-oriented than Americans, who have greater
uncertainty avoidance, and are more indulgent and individualistic than Chinese
(Zhang et al., 2022; Wang & Liu, 2018).

Cultural variation also express itself in national subcultures (Elazar, 1994) and
individual differences (Zhang, 2021). Individual cultural differences can influence
public risk perceptions (Song et al., 2014; Kahan, 2015; Xue et al., 2016; Johnson,
2017; Mayorga & Johnson, 2019; Yuan et al., 2022), trust (Johnson, 2017; Tumlison
et al., 2017; Yuan, 2021), and support for protective responses (Yuan & Swedlow,
2022). However, relationships between cultural biases and public perceptions and
behaviors across countries need to be better understood.

Grid-Group Cultural Theory (GGCT) can potentially help advance this
understanding. GGCT has been applied to characterize and explain both country-
level and individual-level cultural differences. GGCT provides a parsimonious model
of four ways of life or cultures - hierarchism, individualism, egalitarianism, and
fatalism — based on two dimensions of social relations: Grid and Group (Douglas,
1999; Johnson & Swedlow, 2021; Ripberger et al., 2014; Thompson et al., 1990;
Wildavsky, 2006). GGCT allows us to hypothesize and examine how cultural biases in
the public influence their perceptions and behaviors with respect to risks (Thompson
et al., 1990; Douglas, 1999; Johnson & Swedlow, 2021; Johnson et al., 2020; Xue et al.,
2016). At the country level, CT scholars have found that China, where the majority of
the population is of Han ethnicity, is predominantly hierarchical (i.e., high grid and

!The gap between two countries might not be as large as the official figures indicate as the true numbers of
hospital admissions and deaths in China may be unavailable since China lifted its containment, COVID-19
testing, and tracking policies across cities in November 2022.
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group; Chai et al, 2009). By contrast, as a heterogeneous country with various
ethnicities, the United States is predominantly individualistic (i.e., low grid and group;
Chai et al., 2009).

At the individual level, the existence of four subcultures proposed by GGCT
within a country has been supported in Western countries including the United
States (Grendstad, 2003; Johnson & Swedlow, 2021; Olli & Swedlow, 2022) and
Asian countries including China where there is only one political party and
ideological differences are often unexpressed (Xue et al., 2016; Yuan et al., 2022).
However, cultural studies also find that Western hierarchists and egalitarians are
more concerned about risks of infectious disease and are more likely to accept public
health policies (Bi et al., 2021; Johnson, 2017; Johnson & Mayorga, 2021b; Mayorga &
Johnson, 2019), while Western individualists and fatalists are less concerned about
these health risks and less likely to accept such measures (Bazzi et al., 2021; Dryhurst
et al., 2020; Liu & Yang, 2021; Song et al., 2014). Moreover, these studies also find that
the positive effect of egalitarianism on public compliance with public health measures
does not extend to China (Yuan et al., 2022; Yuan & Swedlow, 2022).

In addition to cultural and value influences, previous research on protective
behaviors has identified a set of public perceptions, including trust in the
government (Bargain & Ulugbek, 2020; Brouard et al., 2020), fear of the hazard
(Harper et al., 2020), pro-social attitudes (Pfattheicher et al., 2020), risk perception
(Reinders Folmer et al, 2021), and perceived efficacy of protective behaviors
(Johnson, 2019; Wang et al.,, 2018) that affect protective behaviors. Most formal
models of protective behaviors focus on risk perceptions and beliefs about behavioral
attributes as predictors. The Protective Action Decision Model (PADM; Lindell &
Perry, 2012; Terpstra & Lindell, 2013) has added a third predictor other models lack,
perceptions of stakeholders (Earle & Siegrist, 2008; White & Johnson, 2010).

While there is a great deal of research that focuses on cross-cultural differences or
protective behaviors, few studies combine these interests. Comparative research has
found cross-national disparities in risk perceptions, emotions, perceptions of
stakeholders, and protective actions (Zhang et al., 2022; Li et al., 2021; Zhang, 2021;
Dryhurst et al.,, 2020; Wang & Liu, 2018; Wei et al,, 2018; Cornia et al., 2016;
Rohrmann & Chen, 1999). Some find relationships between risk perception (Li
et al, 2021; Zhang et al,, 2022), efficacy perceptions (Zhang, 2021), stakeholder
characteristics, and protective action perceptions (Wei et al., 2018) and behaviors in
China and the United States. For example, Chinese perceived COVID-19 to be
riskier and planned to take more preventive measures against it than Americans
(Zhang et al., 2022). Chinese also tended to comply more with the authorities and
have more positive feelings toward the COVID-19 vaccine than did Americans (Luo
et al., 2021). But others find lower compliance among Chinese than Americans and
no difference in perceived efficacy of preventive behaviors between them (Zhang,
2021). Moreover, existing research has not compared the effects of all factors
proposed by PADM on protective behaviors in these two countries.

Meanwhile, while some CT scholars have begun to study how individual-level
cultural differences within countries interact with perceptions of risk (Bi et al., 2021;
Yuan, 2021) or fear of risk (Liu & Yang, 2021), trust (Siegrist & Bearth, 2021; Yuan,
2021), value congruence (Yuan & Swedlow, 2022; Johnson, 2022), and perceptions
of protective actions (Yuan, 2021; Wang et al, 2023) to influence protective
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behaviors, none have studied similarities and differences across cultural biases and/
or countries in these association patterns.

These are gaps in both GGCT and PADM research that our study seeks to fill. We
identify both the direct effects of culture on protective behaviors and culture’s
indirect effects in the United States and China. We compare these associations
guided by GGCT (Thompson et al., 1990) and the PADM (Lindell & Perry, 2012;
Terpstra & Lindell, 2013), approaches better-known in risk than regulatory studies
and in GGCT’s case used more in the United States and Europe than Asia (Johnson
& Swedlow, 2021). For both China and the United States, we investigate whether (1)
respondents differ in cultural biases, perceptions of COVID-19 risk and protective
actions, trust in government, and behavioral intentions; (2) cultural biases correlate
significantly with intentions to undertake protective behaviors; and (3) relationships
between cultural biases and protective intentions are mediated by perceptions of risk
and protective actions, and trust in government. We also seek to help scholars and
practitioners in public policy and risk communication craft COVID-19 regulations
that are congenial to culturally diverse populations to increase voluntary compliance
with regulatory policy responses.

Background
Comparing protective behaviors and perceptions of risk and protective actions

Comparative research on different crises has found cross-national disparity in risk
perceptions, emotions, perceptions of stakeholders, protective actions (e.g., Cornia
et al,, 2016; Dryhurst et al., 2020; Li et al., 2021; Rohrmann & Chen, 1999; Wang &
Liu, 2018; Wei et al., 2018; Zhang et al., 2022) and protective behaviors (Lindell
et al., 2016; Wang & Liu, 2018; Wei et al.,, 2018). Some comparative research on
infectious disease found higher perceived risk, perceived efficacy of protective
actions, reliance on official information, and adoption of protective actions in China
than the United States (Rohrmann & Chen, 1999; Wang & Liu, 2018; Wei et al,,
2018; but compare Li et al, 2021; Zhang et al, 2022). Relationships between
protective action perceptions and behaviors also may vary across countries. Wang &
Liu (2018) found resource-related action perceptions correlated negatively with
behavior in the United States but positively in China, despite unvarying effects of
stakeholder perception and reliance on official information sources. Wei et al. (2018)
found behaviors in China more influenced by authorities’ perceived expertise and
trustworthiness, but in the United States more influenced by information sources
(e.g., local news media, social media, and family). Zhang et al. (2022) found long-term
orientation, one of Hofstede’s (2001, 2011) cultural dimensions, increased COVID-19
risk perception and the intent to take protective actions in both the United States and
China, but Hofstede’s four other cultural dimensions have different influences on
intentions. Cross-national research has not investigated whether GGCT subcultures
influence such intentions similarly across countries. For example, while egalitarianism
increases environmental concern across countries, including the United States and
China (Liu, 2018; Xue et al, 2016), and individualism and hierarchy decrease
environmental concern among Americans, they do not consistently do so among
Asians (Kim & Kim, 2019; Liu, 2018; Xue et al., 2016).
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Factors influencing COVID-19 regulatory compliance

The extent of, and factors in, regulatory compliance and “beyond compliance”
behavior have been major foci of regulatory studies, including the COVID-19
pandemic. Consistent with prior regulatory research, COVID-19 regulatory
compliance is influenced by trust in the government (Bargain & Ulugbek, 2020;
Brouard et al., 2020; Devine et al., 2020; Jorgensen et al., 2021), fear of the hazard
(Harper et al., 2020), pro-social attitudes (Pfattheicher et al., 2020), risk perception,
capacity to adhere, and moral agreement (Reinders Folmer et al, 2021). Goal
Framing Theory (Lindenberg et al., 2020) posits that regulatees are motivated by:
normative goals, such as pro-socialness, trust in government, and observed respect
for rules and rule legitimacy; hedonic goals, such as fear and opportunities for fun
and happiness; and gain goals, such as improved (or worsened) economic position
due to compliance. Six et al. (2021) find temporal change in the relative influence of
these goals during COVID-19.

Despite significant effort to apply theories of regulatory compliance to understanding
and explaining compliance with COVID-19 risk regulation, other theoretical candidates
are available, including the GGCT and PADM concepts we propose for greater use in
studies of regulatory compliance. To put our discussion of these concepts into the
context of the pandemic, Figure 1 provides a timeline of selected COVID-19 events
including regulatory responses in the United States and China (Bergquist et al., 2020;
Christensen & Ma, 2021).

COVID-19 was detected in Wuhan in December 2019, but people were not
widely informed until late January-early February 2020, when Wuhan was locked
down, and a major effort began to reduce the likelihood of large COVID-19
outbreaks elsewhere in China. By the end of April, lockdowns ended in Wuhan and
in most other provincial units. Compared to China, US regulatory responses were
more decentralized at the state level. In March, after President Trump declared a
nationwide emergency, 40 states closed nonessential business and national social
distancing recommendations were released, but by May protests urged reopening of
the economy, which occurred in 17 states, but mask mandates appeared in 13 states.

The Protective Action Decision Model

All explanations of the public’s protective behaviors regarding hazards posit
relationships between behavioral intentions, perceptions of risk, and protective
actions (e.g., Fishbein & Ajzen, 2010; Tikir & Lehmann, 2011), although they differ
in how they define these factors and structure their relationships. The PADM
(Lindell & Perry, 2012; Terpstra & Lindell, 2013) adds a third predictor other
models lack: perceptions of stakeholders, including trust in government, a major
perception shaping public hazard responses (Earle & Siegrist, 2008; White &
Johnson, 2010), leading to our use of the PADM here.

People perceiving greater risk adopted increased protective actions during
infectious outbreaks, although COVID-19 risk perception may have only been
important initially among Americans and not at all among Chinese (e.g., Bearth
et al., 2021; Johnson, 2019; Johnson & Mayorga, 2021a; Kim et al,, 2015; Li et al,,
2021; Siegrist & Bearth, 2021; Wei et al., 2020). Yet these findings may also depend
on the measures used: cognitive risk perceptions (e.g., perceived likelihood of or
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US. (Survey April 27-May 6} Dec 2019 China { Survey May.

Dec 12: Wuhan cluster

Dec 30: Or. L Wenkang in China shared an image of a diagnostic report n WeChat

of cases

imc 5
| of unknown etiology

Jan 2020 Jan 20: Zhong Nanshan, a fellow of Chinese Academy of Sciences, declared that COVID-19
Jan 20: First US. lab-confirmed case is ied by h h i

 Jan 22: WHO confirms human-to-human spread

Jan 23: Wuhan locked down
Jan 29: Al provinial units announced the first-level emergency respanse, resulting in
Jan 31: The Secrezary of Health and Human Services {1HS) declared a public health nationwide lockdown
emergency
Jan 31: 8 confirmed cases; 0 confirmed death Jan 31: 9,783 confirmed cases; 213 confirmed deaths
Jan 31: WHO declares Public Health Emergency of International Concem

eb 2
2020 Feb7: C: | Health Commission (NHC) that 16 p
required to assist Hubei

| Feb 11: WHO announces COVID-19 name
Feb 26: Centers for Bisease Control and Prevention (CDC) announces eventual Jan 26:13 provincial units ved public health emerge por from level
community spread 1tolevel 2
Feb 29: 25 confirmed cases; 1 confirmed death Feb 29: 79,251 confirmed cases; 2,835 confirmed deaths.
March 2020

| Mar 11: WHO declares COVID-19 pandemic

March 6: NHC warned increasing risks from overseas
Mar 13: President Truma declared a national emergency

March 16: All states declared a state of emergency
March 16: White Social Distancing i

March 30: Closure of nonessential business in 40 states
March 30: White House extended Social Distancing guidelines to April 30

March 31: 192,301 confirmed cases; 5,262 confirmed deaths March 31: 81,524 confirmed cases; 3,305 confirmed deaths

April 2020
April 3: CDC advises all wear mask outside home

Agril 27: Mask mandate in public space in 13 states

April 27: Reopening of business and restaurant in 17 states
April 30: 1,081,105 confirmed cases;66,187 confirmed deaths

April 10: Wuhan reopened, ending the nationwice lockdown
April 30: 82,874 confirmed cases; 4,633 confirmed deaths

May 2020
May 1: 31 provingial units lfted the first-level emergency response
May 11: Mask mandate in public space in 15 states.
May 21: NHC released guidelines for face mask wearing
May 25: Reopening of business and restaurant in &4 states

May 31: 1,798,793 confirmed cases; 107,733 confirmed deaths May 31: 83,017 confirmed cases; 4,634 canfirmed deaths

June 2020

June 29: Mask mandate in public space in 20 states

June 30: 2,642,233 confirmed cases; 127,471 confirmed deaths June 30: 83,534 confirmed cases: 4,634 confirmed deaths

Figure 1. Timeline of selected COVID-19 events in the United States and China.

vulnerability to becoming infected) versus affective risk perceptions (e.g., concern,
fear, and worry about being infected). Types of protective actions also vary, as can
whether they are assessed separately or in aggregate (Johnson, 2019; Kim et al,
2015). Therefore, we assess both affective and cognitive risk perceptions and four
protective actions: wearing face masks, washing hands, avoiding gatherings, and
getting vaccinated.

People intend to protect themselves when they believe their self-protective
behavior has response efficacy (i.e., will have expected effects, such as risk reduction)
and personal efficacy (i.e., one is able to enact the protective behavior; Johnson,
2019; Wang et al,, 2018). Some studies even found that these perceived behavioral
attributes influence intentions more than risk perception and influence risk
perceptions themselves (e.g., Fishbein & Ajzen, 2010). We consequently test
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perceived personal efficacy (whether the household has the time, money, skills, and/
or other resources to enact the behavior) and response efficacy (whether people
think the behavior will reduce risk) for each of the four actions.

Higher public trust in government, scientists, medical professionals, universities,
and other actors is associated with protective intentions and regulatory compliance
(Johnson, 2019; Johnson & Mayorga, 2021a; Wang et al., 2018; Wei et al., 2018).
Effects of trust on intentions may be positive, negative, or none, depending on the
trust type (e.g., general vs. social trust; Siegrist et al., 2021; see also Siegrist & Zingg,
2014) and the actor judged. We consequently probe how much respondents trust
the governments of their political subdivisions (Chinese province/US state) and
national governments (Chinese central government/US president and executive
agencies) to protect people within their jurisdictions from COVID-19.

Thus we propose that

H1. Heightened COVID-19 risk perceptions, positive perceptions of protective
actions, and trust in government increase protective actions and behavioral
intentions.

Cultural bias effects

GGCT proposes four patterns of social relations - hierarchism, individualism,
egalitarianism, and fatalism - yielding compatible cultural biases influencing public
risk perceptions and regulatory compliance, among other effects (Thompson et al.,
1990). Hierarchists live in highly structured collectives where everyone is bound by
externally proscribed rules and expected to play particular roles, valuing order, and
respecting decisions made by the proper authority or authorities. Egalitarians rely
heavily on communal participative decision-making, valuing equality within their
collectives. Individualists rely on individual choices to create spontaneous, fluid
relations, valuing freedom. Finally, fatalists are constrained by external rules and
prescribed roles without being part of a collective, leaving them socially isolated,
valuing good luck, but resigned to their fates.

GGCT has helped explain sources of variation in regulation across diverse risks,
sectors, and countries (Johnson & Swedlow, 2021). Most GGCT research has
emphasized culture’s direct effects on risk perceptions versus indirect effects via
mediation by one or more factors. For example, egalitarians are concerned about
environmental risk (Kahan, 2015) and risk of Ebola and Zika (Johnson, 2017;
Mayorga & Johnson, 2019; Johnson & Mayorga, 2021b) but perceive less risk of
vaccination (Song et al., 2014). By contrast, individualists are less concerned about
risks of Ebola and Zika (Johnson, 2017; Johnson & Mayorga, 2021b; Mayorga &
Johnson, 2019) and COVID-19 (Dryhurst et al., 2020; Siegrist & Bearth, 2021) and
more concerned about vaccine safety, while hierarchists are less concerned about
vaccine safety (Song et al., 2014).

Davy (2021) argues that public reactions to COVID-19 social distancing
measures (e.g., staying at least 2 m from others, mask wearing in public, working
and schooling from home, and avoiding social gatherings) can be explained by
GGCT. Hierarchists should be more willing to accept regulators’ protective
recommendations, egalitarians preferring local cooperation to formal institutions,
and individualists and fatalists feeling little sense of social duties and (whenever
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possible) avoiding socially imposed demands. Individualism decreases people’s
acceptance of COVID-19 regulations (Moyer et al., 2021; Siegrist & Bearth, 2021);
fatalism can dampen public concern and protective actions regarding climate
change (Mayer & Smith, 2019), cancer (Powe & Finnie, 2003), and HIV prevention
(Kwiringira et al., 2019).

Recent studies have assessed the indirect effects of culture on environmental
behavioral intentions as mediated by risk perceptions (Xue et al., 2016; Zeng
et al., 2020) and attitudes toward pro-environmental behaviors (e.g., taking public
transportation; Tikir & Lehmann, 2011). Moyer et al. (2021) found that perceived
COVID-19 threat moderated the relationship between cultural biases and mask
wearing intentions.

Cultural bias also can affect another PADM factor influencing protective
behaviors, political trust (e.g., Johnson, 2017; Mayorga & Johnson, 2019;
Singleton & Lidskog, 2018; Tumlison et al., 2017). People see as true and unbiased
information provided by organizations they trust (Earle & Siegrist, 2008).
Hierarchists trust authorities including government (Tumlison et al., 2017; Shi,
2015; Yuan, 2021), while individualists distrusted official information from CDC in
the Ebola epidemic (Mayorga & Johnson, 2019) and distrusted government on
COVID-19 in China (Yuan, 2021), although individualists also depend less on the
government for risk management (Cornia et al., 2016). Fatalists tend to be anti-
institutional (Entwistle, 2021). Thus, we expect that:

H2. Hierarchism increases risk perception, trust in government, positive
perceptions of protective actions, the intention to take protective actions, and
protective actions.

H3. Egalitarianism increases risk perception, positive perceptions of protective
actions, the intention to take protective actions, and protective actions. It is less clear
whether egalitarianism fosters trust in government — while egalitarians share with
hierarchists a strong group identity, they oppose other distinctions between people
that might affect trust (e.g., expertise, social status, etc.) - so we take this as a
research question.

HA4. Individualism and fatalism decrease risk perception, trust in government,
positive perceptions of protective actions, protective actions, and the intention to take
protective actions.

Figure 2 summarizes our hypotheses about cultural bias effects within
the PADM.

Methods
Sampling
Chinese respondents were recruited through a Tencent questionnaire, which has a
database of one million users in China.> Members who registered in Tencent’s pool

2Administratively, China is divided into 23 provinces, 5 autonomous regions (Inner Mongolia, Guangxi
Zhuang, Tibet, Ningxia Hui, and Xinjiang Uyghur), 4 municipalities (Beijing, Tianjin, Shanghai, and
Chongging), and 2 Special Administrative Regions (Hong Kong and Macao). Our sample includes all
provinces, municipalities, and autonomous regions but excludes the two Special Administrative Regions as
no one in these two regions has registered in Tencent’s pool servers.
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Figure 2. The role of cultural bias in PADM.

servers through QQ or Wechat comprise our sampling frame. We adopted simple
random sampling because it is the least biased sampling method as every member of
the target population has an equal chance of being chosen (Hayes, 2021). Chinese
respondents were recruited from May 21 to June 10, 2020 (n = 1,301), about 2
months after China ended nationwide lockdowns, 3 weeks after 31 provincial units
lifted the first-level emergency response and reopened public spaces, and right after
China National Health Council (NHC) released face mask guidelines (see Figure 1).
American respondents were recruited from April 27 to May 5, 2020 (n = 1,613), as
the second wave in a 6-wave longitudinal panel survey about 6 weeks after WHO
declared COVID-19 a pandemic, 4 weeks after the White House extended social
distancing recommendations to April 30, and 2 weeks before the Chinese survey
launched, with a mixed state-level pattern of business reopening and mask mandates
(see Figure 1). Data came from a random sample of a national opt-in online panel
(Prolific) and included respondents from 50 states and Washington, D.C.

To handle potential inattention among survey respondents, we removed
laggards, speeders, and straightliners (people offering similar answers across
questions). First, we removed the 5% slowest (65 Chinese over 1,786.25 seconds; 80
Americans over 2,947.60 seconds) and the 5% fastest (65 Chinese under 189.30
seconds; 80 Americans under 663.40 seconds) in each sample. The median of
that new distribution (603 seconds China; 1,349.05 seconds United States) was
calculated, and then those below the median were cut (120 Chinese under 301.5
seconds; 11 Americans under 674.53 seconds). Second, straightliners who selected
the same answer for nearly every question in the respective instruments were
removed (7 Chinese; 4 Americans). We also removed all respondents who answered
with options 5-6 from our analyses of the vaccine mandate as it is illogical to choose
“has taken this action” when vaccination was not yet available. We also removed
these responses from analyses for washing hands, wearing a face mask, and avoiding
public gatherings in cases these people also answered those questions in nonsensical
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Table 1. Study samples

China United States
N 646 1325
Female gender 58% 52%
Age
M (SD) 2.60 (1.04) 36.62 (13.35)
Median 30-39 years old 33
<30 48% 35%
>50 4% 19%
Education
High school degree or less 23% 15%
Bachelor’s degree or more 54% 57%

Note: On age, Chinese respondents were asked to select the group by age range (1 = under 20, 2 = 20-29 years old,
3 = 30-39 yearsold, 4 = 40-49 years old, 5 = over 50 years old), while American respondents were asked to report their
own age.

ways. Thus, our data analyzed below includes 646 Chinese and 1,325 Americans.
Demographic characteristics of each sample appear in Table 1 after trimming of
speeders and straightliners. Compared with China Census 2010 data and US Census
data (2019 American Community Survey estimates), respectively, samples in both
countries were equally female as, younger than, and more educated than each
nation’s adult populations. Sample distributions across Chinese provinces and US
states appear in Supporting Information (SI) A (Tables A-1 and A-2).

Measures

Survey questionnaires in China and the United States included identically worded
questions (or nearly identical for trust) to measure the four cultural biases,
perceptions of risk and protective actions, trust in government, and intentions
regarding protective behaviors (below). The survey instrument was originally
developed in English by adapting existing measures (e.g., Johnson, 2019; Johnson
et al., 2020; Johnson & Swedlow, 2021; Mayorga & Johnson, 2019; Swedlow et al.,
2020; Wang et al,, 2018). The instrument was then translated into Chinese and
back-translated into English to ensure consistency and cross-cultural equivalence
(Cheung et al.,, 2020).
We elicited protective actions and behavioral intentions for four actions:

« Washing hands with soap and warm water many times a day.

« Wearing a face mask when going out in public.

+ Avoiding large public gatherings including formal organized events such as
concerts, sports events, or fairs, or informal gatherings like going to the mall,
school, work, or other places where lots of people happen to be.

« Getting vaccinated when a coronavirus vaccine becomes available.

For each protective action, respondents in both countries were asked to choose
whether “My household: 1 = never considered taking this action; 2 = is
considering it; 3 = decided against taking this action; 4 = decided to take this
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Table 2. Measurements of public perceptions

Variables Questions

Risk perception Risk to self: How much risk does the coronavirus pose to you or your family?

(1 = No risk, 2 = Little risk, 3 = Slight risk, 4 = Moderate risk, 5 = High
risk, 6 = Very high risk)

Risk to country: How much risk does the coronavirus pose to China/the United
States?

(1 = No risk, 2 = Little risk, 3 = Slight risk, 4 = Moderate risk, 5 = High
risk, 6 = Very high risk)

Risk to globe: How much risk does the coronavirus pose to the world?

(1 = No risk, 2 = Little risk, 3 = Slight risk, 4 = Moderate risk, 5 = High
risk, 6 = Very high risk)

Dread of risk: How much you feel dread of coronavirus?

(1 = No dread, 2 = Slight dread, 3 = Some dread, 4 = Moderate dread,
5 = High dread, 6 = Very high dread)

Protective action For each of four protective actions, respondents in both countries were asked
perceptions to choose whether they agree or disagree that
Efficacy for household: This action will keep coronavirus risks low for my
household.

Efficacy for community: This action will keep coronavirus risks low for
vulnerable people in my community not in my household.

Resource sufficiency: My household has the time, money, skills, and/or other
resources needed to take this action.

(1 = Strongly disagree, 2 = Disagree, 3 = Somewhat disagree, 4 =
Somewhat agree, 5 = Agree, 6 = Strongly agree)

Trust in government  Trust in local government: Please rate how much you trust your local
government (municipal or lower level government) to protect local residents
from the coronavirus?

Trust in provincial government/state government: Please rate how much you
trust your provincial government/state government to protect provincial
residents from the coronavirus?

Trust in central government/president: Please rate how much you trust your
central government to protect people from the coronavirus?

Trust in CDC: Please rate how much you trust Chinese/the US Centers for
Disease Control and Prevention to help protect Chinese/Americans from the
coronavirus.

(1 = No trust at all, 2 = Slight trust, 3 = Moderate trust, 4 = High trust)

action; 5 = has taken this action; or 6 = has taken this action and will continue to
take this action as needed.” These items were adapted from a stages-of-behavioral-
change model proposed by Weinstein (1988; Weinstein & Sandman, 1992).

Three perception types (Table 2) were hypothesized mediators between cultural
biases and intentions: 1) threat perceptions were represented by three cognitive
general-risk perception items and one affective measure of risk perception; 2)
protective action perceptions by two response efficacy (risk reduction) and one
personal efficacy (resource sufficiency) items; and 3) trust in government by four
questions in each country (three levels of government and two items each on the
central government).

Cultural bias measures (Table 3) were adapted from scales used in previous
survey research in the United States and China (Jenkins-Smith & Smith, 1994;
Johnson & Swedlow, 2021; Jones, 2014; Ripberger et al., 2014; Swedlow, et al. 2020;
Xue et al., 2016).
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Table 3. Cultural biases

Variables Questions

Hierarchism H1: Society would be much better off if the people in charge imposed strict and swift
punishment on those who break the rules.
H2: Society is in trouble because people do not obey those in authority.
H3: The best way to get ahead in life is to work hard to do what you are told to do.
Individualism I11: We are all better off when we compete as individuals.
12: Even the disadvantaged should have to make their own way in the world.
13: Even if some people are at a disadvantage, it is best for society to let people
succeed or fail on their own.
Egalitarianism E1: Society works best if power is shared equally.
E2: What society needs is a fairness revolution to make the distribution of goods
more equal.
E3: It is our responsibility to reduce differences in income between the rich and the
poor.
Fatalism F1: No matter how hard we try, the course of our lives is largely determined by forces
beyond our control.
F2: It would be pointless to make serious plans in such an uncertain world.
F3: The most important things that take place in life happen by chance.

Note: Answers: 1 = strongly disagree, 2 = disagree, 3 =somewhat disagree, 4 = somewhat agree, 5 = agree, 6 =
strongly agree. On cultural biases, Chinese respondents were asked “whether you agree or disagree with each of three
survey items for four types of cultural bias,” while American respondents were asked “How strongly do you agree or
disagree with each of these statements?”

Data analyses

Confirmatory factor analysis (CFA) assessed measurement properties of scales.
Model fit was evaluated using y? root mean square error of approximation
(RMSEA), standardized root mean square residual (SRMR), comparative fit index
(CFI), and the Tucker-Lewis index (TLI). Independent sample ¢ tests were used to
compare results. Eight structural equation models (SEMs) tested mediation of
relationships between cultural biases and four protective behaviors by risk
perception, protective action perception, and trust in government in each country.
Lavaan package in R was used to analyze covariance-based SEMs. Coefficients were
standardized to assess relative strengths of predictors (H2-4), and the two countries’
results then compared.

Results

Results of measurement model

Convergent validity and internal consistency reliability

Convergent validity and internal consistency reliability of our measurement model
is reported in Table 4. Convergent validity is assessed by outer loading and average
variance extracted (AVE). All the observable variables on each concept have
standardized factor loadings above 0.45 except that the items of Risk to self
(P < 0.05) and Dread of risk (P > 0.05) are less than 0.45. The values of AVE for
trust in government and avoiding gatherings exceeded recommended criteria of 0.50
(Fornell & Larcker 1981) for China, indicating adequate convergent validity, but the
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Table 4. Internal consistency reliability and convergent validity

Average vari- Corrected
ance Cronbach’s McDonald’s item-total Mean inter-item
Outer loadings extracted alpha omega Skewness correlations correlation
United United United United United United United
Variables Questions China States China States China States China States China States China States China States
Hierarchism H1 0.48*** 0.72*** 0.33 0.51 0.60 0.75 0.60 0.76  —0.68 0.38 0.37 0.58 0.34 0.5
H2 0.63*** 0.80*** —0.89 0.44 0.43 0.64
H3 0.63*** 0.65*** —-1.06 -0.14 042 0.5
Individualism 11 0.81*** 0.75*** 0.43 0.59 0.66 0.80 0.68 0.82 -0.02 0.18 0.56 0.58 0.39 0.58
12 0.61*** 0.90*** —0.36 0.02 0.48 0.65
13 0.50*** 0.61*** 0.34 0.23 0.39 0.73
Egalitarianism El 0.63*** 0.75*** 0.33 0.67 0.59 0.85 0.57 0.85 —-0.42 -0.69 0.46 0.68 0.33 0.65
E2 0.56*** 0.83*** -0.34 -0.63 042 0.75
E3 0.54*** 0.85*** -0.1 -0.78 0.32 0.74
Fatalism F1 0.50*** 0.70*** 0.48 0.33 0.72 0.58 0.73 0.57 0.18 -0.07 0.44 0.45 0.45 0.31
F2 0.72*** 0.45*** 0.87 0.42 0.57 0.33
F3 0.81*** 0.56*** 1.1 0.08 0.6 0.39
Risk Perception  Risk to self 0.28*** 0.53*** 0.18 0.54 0.35 0.83 0.38 0.82 —-0.02 -0.07 0.2 0.56 0.13 0.56
Risk to country 0.74*** 0.96*** -112 -0.9 026  0.77
Risk to globe 0.43*** 0.93*** —-295 -0.95 0.22 0.75
Dread of risk 0.07 0.55*** —-0.55 0.2 0.1 0.58
Protective action Wash hands:
perceptions Efficacy for household 0.63*** 0.82*** 037 055 063 072 064 076 -155 -146 0.53 065 0.39 0.48
Efficacy for community 0.50*** 0.75*** -0.93 -156 04 0.61
Resource sufficiency 0.72*** 0.53*** -1.07 -223 04 0.44
Wear mask:
Efficacy for household 0.53*** 0.76*** 0.29 0.56 0.51 0.76 0.53 0.79 -252 -0.88 0.32 0.64 0.31 0.51
Efficacy for community 0.39*** 0.87*** -145 -118 037 0.69
Resource sufficiency 0.73*** 0.55*** -155 -153 033 048
Avoid gatherings:
Efficacy for household 0.95*** 0.82*** 0.73 0.53 0.88 0.76 0.89 0.76 —-.2.02 -2.01 0.84 0.65 0.72 0.52
Efficacy for community 0.92*** 0.76*** -2.04 -198 082 0.61

(Continued)
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Table 4. (Continued)

4!

Average vari- Corrected
ance Cronbach’s McDonald’s item-total Mean inter-item
Outer loadings extracted alpha omega Skewness correlations correlation
United United United United United United United
Variables Questions China States China States China States China States China States China States China States
Resource sufficiency 0.69*** 0.59*** -148 -2.13 066 0.52
Get vaccinated:
Efficacy for household 0.65*** 0.93*** 0.37 0.68 0.62 0.85 0.63 0.86 —1.93 -—-143 049 0.8 0.38 0.66
Efficacy for community 0.51*** 0.87*** —-155 -148 04 0.76
Resource sufficiency 0.70*** 0.65*** -119 -126 045 0.61
Trust in Trust in local government 0.90*** 0.85*** 0.65 056 0.86 0.6 0.84 073 -0.88 —-0.29 0.8 0.57 061 0.3
government Trust in provincial 0.91*** 0.83*** -0.85 -0.33 0.8 0.6
government/state
government
Trust in central government/ 0.76*** 0.09** -106 12 072 0.09
president
Trust in CDC 0.57*** 0.46*** —-0.86 -0.52 0.55 0.35

‘v 19 ueng Juoy

Note: **p < .01, ***p < .001.
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values of AVE for other latent variables are less than 0.50. For the United States, all
measures except those for fatalism exceeded recommended criteria of 0.50.

As for reliability, McDonald’s omega is preferred to Cronbach’s alpha given the
latter’s sensitivity to scale length and often-untrue factor structure assumptions
(Trizano-Hermosilla & Alvarado, 2016), but we report both here for comparison
across studies, as alpha is commonly used. US reliability was good (> .70 or better)
for all three perceptions, whereas Chinese scale reliability was good only for
protective action perceptions about avoiding gatherings and for trust. Table 4 also
shows the skewness, corrected item-total correlations (de Vaus, 2002; Traub, 1994;
Lounsbury et al., 2005; Brcka-Lorenz et al., 2013), and mean inter-item correlations
(MIICs) (Briggs & Cheek, 1986; Clark & Watson, 1995), measuring internal
consistency of both public perceptions and cultural biases. Skewness statistics
(deeming values < 0.2 as indicating normality) suggest that reliability may be
underestimated for all three types (only personal risk perception met this normality
criterion in both countries). Corrected item-total correlations measure whether an
item measures something different from the overall scale, with proposed criteria
suggesting minima of r > .3 (de Vaus, 2002; Traub, 1994), r > .4 (Lounsbury et al.,
2005), and r > .5 (Brcka-Lorenz et al., 2013). Table 4 shows that US results exceeded
all such criteria for risk perceptions, for all but two of 12 protective action
perception items, for all but one of the four trust items, and for all cultural items
except for fatalism. Chinese results met none of these item-total correlation criteria
for risk perceptions, met all criteria only for 5 of the 12 protective action perception
items, all criteria for trust items, and were more mixed for cultural items but did
better on fatalism (r > .4). MIICs in general have been recommended in the r =
.2-.4 (Briggs & Cheek, 1986) or r = .15-.50 ranges, but decrease to r = .15-.20 for
broader constructs (Clark & Watson, 1995). The aim is to avoid correlations too low
to indicate good relationships among items supposedly measuring a single construct
and correlations so high as to indicate redundancy and failure properly to measure
variability in aspects of that construct. In neither country did risk perception MIICs
meet the Briggs and Cheek (1986) criterion, whereas Chinese but not US results met
the Clark and Watson (1995) criterion. For protective action perception, all but one
MIIC for China met both criteria, while none of the US MIICs met the Briggs and
Cheek criterion and only one of four the Clark and Watson criterion. The China
trust MIIC failed both criteria, while the US results (with or without excluding trust
in then-President Trump) met both. All MIICs for cultural items for the United
States exceeded that proposed criterion (r = .15-.20), implying redundancy (Clark
& Watson, 1995), but Chinese results were less redundant than US results excluding
fatalism.

Model fits of measurement model

Table 5 reports model fit statistics. CFA showed that the four cultural biases
replicated in both countries, with good model fit in the United States (CFI/
TLI > 0.95; SRMR < 0.08; RMSEA < 0.05 [0.045, 0.058]) and adequate model fit in
China (CFI/TLI> 0.90, RMSEA < 0.080 [0.060, 0.076]) but good for SRMR
(< 0.08). Standardized factor loadings of all cultural bias items exceeded 0.45. CFA
tested configural invariance, whether specified measurement models fit well, for the
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Table 5. Model fit statistics of measurement models

x> RMSEA SRMR CFl  TLI

Wash hands Configural invariance model (initial model) 1977.285* 0.062 0.079 0.903 0.882

Configural invariance model (revised 1031.436* 0.046 0.046 0.945 0.931
model)
Metric invariance model 1243.493* 0.051 0.051 0.925 0.915
Scalar invariance model 2122.745* 0.070 0.064 0.860 0.839
Wear mask Configural invariance model (initial model) 1999.626* 0.045 0.045 0.903 0.883
Configural invariance model (revised 1057.403* 0.047 0.047 0.944 0.930
model)
Metric invariance model 1252.544* 0.051 0.052 0.930 0.916
Scalar invariance model 2110.535* 0.070 0.065 0.865 0.844
Avoid Configural invariance model (initial model) 1964.152* 0.061 0.079 0.911 0.892
gatherings Configural invariance model (revised 1020.769* 0.045 0.046 0.950 0.938
model)
Metric invariance model 1187.577* 0.049 0.050 0.939 0.927
Scalar invariance model 1857.226* 0.065 0.060 0.892 0.875
Get vaccinated  Configural invariance model (initial model) 2094.618* 0.064 0.082 0.904 0.884
Configural invariance model (revised 1114.484* 0.049 0.050 0.944 0.930
model)
Metric invariance model 1305.212* 0.053 0.055 0.932 0.918
Scalar invariance model 1983.385* 0.067 0.064 0.884 0.866

Note: Four measurement models for each of four protective actions, including four cultural biases, risk perception, trust in
government, and protective action perception, are measured by their associated multiple indicators. The maximum
likelihood method was used and all latent variables were allowed to freely correlate.

Revised model excludes trust in central government and global risk item.

two countries. The initial measurement model including all indicators was
suboptimal. Modification indices indicated that two observed indicators had high
cross-loadings - trust in central government and global risk — which we dropped to
improve model fit and re-estimated the measurement model.

Except for > (usually disregarded when sample size exceeds ~200), indicators
of model fit demonstrated adequate (CFI/TLI > 0.9) or good fit (SRMR < 0.08;
RMSEA < 0.05), suggesting that the factor structure was optimally represented
in both countries, and these revised models could be the final measurement models.
We tested two more constrained models, for metric invariance and scalar
invariance. The metric invariance model’s fit was either adequate (CFI/TLI > 0.9;
RMSEA < 0.08) or good (RMSEA < 0.05; SRMR < 0.08), indicating invariant factor
loadings across countries. However, the scalar invariance model’s fit was much
poorer, implying dissimilar item intercepts across countries. We accepted the metric
invariance model for parsimony, with all latent means freely estimated in each
group (Milfont & Fischer, 2015).

Results of structural models

National contrasts

Table 6 shows descriptive statistics for all variables and results of independent
sample t tests to assess differences between Chinese and American samples’
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Table 6. Descriptive statistics

Mean = SD

Variables China (n = 646) United States (n = 1,325) t Min Max
Egalitarianism 11.85 £ 2.71 13.13 + 3.86 7.60%** 3 18
Fatalism 8.06 + 3.07 9.52 + 3.02 9.94*** 3 18
Hierarchism 1391 +£2.25 9.05 + 3.52 —32.12*** 3 18
Individualism 11.91 £ 2.90 11.72 £ 3.12 —6.41*** 3 18
Risk perception 11.72 + 3.12 11.91 +2.90 -1.31 3 18
Trust in government 13.90 + 2.62 11.11 + 3.27 —18.96*** 3 18
Protective action perception of

Wash hands 14.12 + 2.64 16.14 + 2.09 18.44*** 3 18
Wear mask 15.54 + 2.30 14.70 + 2.80 —6.56*** 3 18
Avoid gatherings 15.03 + 3.28 16.19 + 2.23 9.20%** 3 18
Get vaccinated 15.03 + 2.44 14.90 + 3.39 —0.88 3 18
Behavioral intention of

Wash hands 4.55 + 1.55 577 £ 0.77 23.35*** 1 6
Wear masks 5.09 + 1.33 5.07 £ 1.50 -0.22 1 6
Avoid gatherings 457 +£153 5.60 + 0.95 18.30*** 1 6
Get vaccinated 3.02 £ 1.07 2,78 £ 1.13 —4.64*** 1 4

Note: The United States is coded as group 1 and China as group 2 in independent sample t test. *p < .05, **p < .01, ***p < .001.

responses on these variables.” Chinese respondents rated significantly higher in
hierarchism and individualism, and trust in government; they also were higher in
protective action perceptions regarding masks and behavioral intentions of getting
vaccinated. American respondents rated higher in fatalism and egalitarianism and
in protective action perceptions and intentions regarding washing hands and
avoiding gatherings. The countries did not significantly differ in risk perception.

Pairwise correlations appear in Table 7. Behavioral intentions of protective
actions correlated positively with trust in government and protective action
perceptions in both countries but only correlated positively with risk perception
among Americans. Correlations of cultural biases with public perceptions and
behavioral intentions varied across countries.

Model fits of structural models

As Table 8 shows, model fit statistics of four multigroup SEMs* show that except for
x%, model fit was either acceptable (CFI/TLI > 0.90; RMSEA < 0.08) or good
(SRMR < 0.08).

Mediation models

Our covariance-based SEMs use a Wald test (z test) for the parameters in
determining significance, using a normal distribution. For more robust estimates of
confidence intervals, we used bias-corrected bootstrapping (5,000 re-samples) (Hair
etal, 2011). Table 9 reports coefficients (B), P values, and Z statistics. Table 9 shows
that in China, 5 of 18 sub-hypotheses were supported across all protective actions, 4

3The mean values of behavioral intentions for four actions in each Chinese province and American state
appear in SI B (Figures B-1 and B-2).
“Model fit statistics for the full untrimmed sample appear in SI C (Tables C-1 and C-2).


https://doi.org/10.1017/S0143814X23000429

https://doi.org/10.1017/50143814X23000429 Published online by Cambridge University Press

Table 7. Pairwise correlation

Variables (United States/

China) 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 Egalitarianism 25%** 417 37 16t —.02 13** .10* -.00 11 —.06 —.15%**  —0.12** .10*
2 Fatalism 15%** —.04 38FF*F 2% 3% — 12%F -.10* -.09* —.09* —23*** 36 =27 01

3 Hierarchism —.34*** A7 21%** .08 23%* 21%* 23 11 25%** .02 -.02 .02 13**
4 Individualism —.59*** 02 .50%** 24***  —.04 .10* .06 —.11* .08* —.13%** 5% _20%** .04

5 Risk perception 39%* 14% —02 =27 —.05 .10* .05 .04 .04 .01 -.05 —.05 .03

6 Trust in government 14%** —.08** .02 —.12%**  16™** 25 16 13** 23*** 24%** 24 23 18
Protective action perception of

7  Wash hands 2% —.03 —.02 -.07* 20%** 16%** 50%** 24*** 357 .36%** 25%** 14%** 14%**
8 Wear masks 25 —01 .02 =17 347 27 A40%* .30+ .53*** 19%% 27 157 .07

9 Avoid gatherings 18***  —.05 —.03 —.14%** 7 29%** A8 51 27 A7 217 54*** .07
10 Get vaccinated 22 —.04 —.07** —.22%*  30*** 34%* 23 40 457 .18%* 227 147+ 25%**
Behavioral intention of

11  Wash hands 15 —.04 -.07* —.16"**  19*** 10%* .36%* 197+ 227 127 61 A6 24%
12 Wear masks 21%* .00 —.08** —23*** 3rr* 15%* 15 54*** 28 25%** 26*** .60*** 24%**
13 Avoid gatherings A7 07" -.07* —.16"**  .26™** 217 19%* .30 Y 25%** 39%* 34 23
14  Get vaccinated 22%** —.05 —.12%** = 25%* QT 207 .08** 21%** .16%** A9rr* .08** 19%** 13%**

Note: The lower left off-diagonal is the correlation matrix for the American sample, and the upper right off-diagonal is the correlation matrix for the Chinese sample. *p < .05, **p < .01, ***p < .001.
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Table 8. Model fit statistics of structural models

i RMSEA SRMR CFI TLI
Wash hands 1372.582* 0.051 0.054 0.924 0.909
Wear mask 1474.886* 0.054 0.057 0.920 0.904
Avoid gatherings 1392.624* 0.052 0.056 0.931 0.916
Get vaccinated 1508.435* 0.055 0.061 0.922 0.907

Note: *p<0.05, **p<0.01, ***p<0.001.

partly supported (i.e., regarding some protective actions), and 9 unsupported.
Among Americans, 11 were supported across all protective actions, 2 partly
supported, and 5 unsupported.

The standardized path coefficients appear in Figures 3-6 (China) and Figures 7-
10 (United States), for each of four protective actions; shaded coefficients indicate
expected associations.” The variance explained (R?) in the dependent constructs for
each model (Hair et al., 2011) is also reported in Figures 3-10. Except for R? in trust
in government and protective action perception for the American model of washing
hands and R? in protective action perceptions for the Chinese model of avoiding
gatherings, R* in risk perceptions, trust in government, and protective action
perceptions surpassed the 0.10 minimum threshold (Falk & Miller, 1992; Hair et al.,
2017) across models.

Effects of protective action perceptions did not significantly differ between the
two countries, with positive perceptions positively associated with behavioral
intentions across all protective actions (H1) (the range of coefficient r is 0.33 to 0.54
for China; r = [0.39,0.54] United States). However, positive effects of risk
perception (H1) were supported only for the United States (r = [0.12,0.21], and
positive effects of trust in government (H1) were only supported across actions in
China (r = [0.12,0.17]). H1 was only partly consistent with the data.

Partly consistent with H2, hierarchism in both countries is positively associated
with trust in government (r = [0.43,0.50] China; r = [0.24,0.30] United States) and
positive perceptions of protective actions (r = [0.29,0.64] China; r = [0.19,0.43]
United States). Hierarchism is positively associated with risk perception (r =
[0.32,0.39]) among Americans but not Chinese. In both countries, direct effects of
hierarchism on intentions are limited. Contrary to H2, hierarchism is negatively
associated with the intention to avoid gatherings in China (r = —0.25).

Partly consistent with H3, egalitarianism is positively associated with risk
perception (r = [0.53, 0.57]) and positive perceptions of protective action
(r = [0.26, 0.45]) among Americans, but not Chinese. Egalitarianism’s association
with trust in government was positive among Americans (r = [0.23, 0.26]) but
negative among Chinese (r = [—0.33, —0.41]). In both countries, direct effects of
egalitarianism on intentions were limited. Contrary to H3, egalitarianism is
negatively associated with mask wearing intention among Americans (r = —0.21).

Partly consistent with H4, individualism is negatively associated with risk
perception (r = [—0.18, —0.23]) and trust in government (r = [-0.13, —0.15])
among Americans. Unexpectedly, individualism is positively associated with risk

>Results for the full untrimmed sample appear in SI D (Figures D-1 to D-8).
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Table 9. Hypothesis testing results

Hypotheses confirmed (Yes = Y;

Coefficients (B) Z statistics No = N)?

United United United

Hypotheses Sub-hypotheses Protective actions China States China States China States
H1. Heightened COVID-19 risk H1.1. Heightened COVID-19 risk ~ Wash hands 0.07 0.12** 1.11 3.20 N Y
perceptions, protective action perceptions increase intentions Wear mask —0.03 0.21*** —0.57 5.58 N Y
perceptions, and trust in of and actually taking Avoiding gatherings ~ —0.03 0.17*** —0.58 4.46 N Y
government increase intentions of protective actions. Get vaccinated 0.07 0.13***  1.06  3.55 N Y
and actually taking protective H1.2. Heightened protective Wash hands 0.50***  0.39*** 993 13.11 Y Y
actions. action perceptions increase Wear mask 0.44***  0.54*** 7.17 16.32 Y Y
intentions of and actually Avoiding gatherings 0.54***  0.47*** 1413 1461 Y Y
taking protective actions Get vaccinated 0.33***  0.44*** 515 15.07 Y Y
H1.3. Heightened trust in Wash hands 0.12* 0.01 2.31 0.47 Y N
government increases Wear mask 0.12* 0.01 244 038 Y N
intentions of and actually Avoiding gatherings 0.17***  0.07* 3.78 2.52 Y Y
taking protective actions. Get vaccinated 0.15** 0.02 267 077 Y N
H2. Hierarchism increases risk H2.1. Hierarchism increases risk ~ Wash hands 0.10 0.32***  0.61 6.24 N Y
perception, trust in government, perception Wear mask 0.08 0.39***  0.58 7.29 N Y
protective action perceptions, and Avoiding gatherings 0.10 0.37***  0.67 6.95 N Y
behavioral intentions of and Get vaccinated 0.10 0.37***  0.63 6.93 N Y
actually taking protective actions.  H2.2. Hierarchism increases trust Wash hands 0.46** 0.24***  3.20 4.65 Y Y
in government Wear mask 0.43** 0.30*** 334 550 Y Y
Avoiding gatherings 0.43** 0.30***  3.22 5.53 Y Y
Get vaccinated 0.50***  0.30*** 3.1 5.51 Y Y
H2.3. Hierarchism increases Wash hands 0.29** 0.19***  2.19 3.67 Y Y
protective action perceptions ~ Wear mask 0.56** 0.43***  3.40 7.62 Y Y
Avoiding gatherings 0.33** 0.33***  2.63 6.04 Y Y
Get vaccinated 0.64***  0.28*** 371 5.65 Y Y
H2.4. Hierarchism increases Wash hands —0.14 —0.01 -1.10 -0.24 N N
behavioral intentions of and ~ Wear mask —-0.28 —-0.10 -197 -1.89 N N
actually taking protective Avoiding gatherings ~ —0.25*  —0.09 -2.18 -1.76 N, sign reversed N
actions. Get vaccinated —-0.15 —-0.03 -0.91 -0.67 N N
Wash hands —0.01 0.53*** —0.05 9.02 N Y

(Continued)
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Hypotheses confirmed (Yes = Y;

Coefficients (B) Z statistics No = N)?

United United United

Hypotheses Sub-hypotheses Protective actions China States China States China States
H3: Egalitarianism increases risk H3.1: Egalitarianism increases Wear mask —-0.01 0.57*** —0.09 9.9 N Y
perception, protective action risk perception Avoiding gatherings ~ —0.02 0.55*** —0.11 9.29 N Y
perceptions, and behavioral Get vaccinated —-0.01 0.53*** —0.08 9.04 N Y
intentions of and actually taking ~ H3.2: Egalitarianism increases Wash hands —0.05 0.26*** —0.30 4.57 N Y
protective actions. protective action perceptions ~ Wear mask —-0.30 0.45*** —1.70 7.51 N Y
Avoiding gatherings ~ —0.18 0.35*** —1.34 5.93 N Y
Get vaccinated -0.33 0.27*** -1.81 5.13 N Y
H3.3: Egalitarianism increases Wash hands 0.04 0.01 0.31 0.17 N Y

behavioral intentions of and ~ Wear mask 0.13 —0.21*** 093 -3.62 N N, sign

actually taking protective reversed
actions Avoiding gatherings 0.17 —-0.04 1.34 -0.63 N N
Get vaccinated 0.21 —0.02 128 -0.34 N N
H4. Individualism and fatalism H4.1. Individualism decreases Wash hands 0.28*  -0.18** 2,57 -3.06 N, sign reversed Y
decrease risk perception, trust in risk perception Wear mask 0.26*  —0.21** 251 -3.46 N, sign reversed Y
government, protective action Avoiding gatherings 0.26*  —-0.21** 249 -3.38 N, sign reversed Y
perceptions, and behavioral Get vaccinated 0.27*  —-0.23*** 2,53 -3.72 N, sign reversed Y
intentions of and actually taking ~ HA4.2. Individualism decreases Wash hands 0.20** -0.11 2.64 -1.74 N, sign reversed N
protective actions. trust in government Wear mask 0.19*  —0.13* 249 -2.01 N, sign reversed Y
Avoiding gatherings 0.18*  -0.13* 241 -2.03 N, sign reversed Y
Get vaccinated 0.19*  —0.15* 251 =237 N, sign reversed Y
HA4.3. Individualism decreases Wash hands 0.18*  —0.03 217 -041 N, sign reversed N
protective action perceptions ~ Wear mask 0.13 —0.18** 139 -2.89 N Y
Avoiding gatherings ~ —-0.16*  —0.17** -2.16 -2.61 Y Y
Get vaccinated 0.11 -0.30"** 125 -5.15 N Y
H4.4. Individualism decreases Wash hands -0.15*  -0.07 —-2.04 -133 Y N
behavioral intentions of and Wear mask —0.10 -0.16"* —-1.40 -3.00 N Y
actually taking protective Avoiding gatherings ~ —0.03 0.02 —0.50 0.37 N N
actions Get vaccinated —0.10 —0.09 -136 -164 N N
(Continued)

Aonjog onqng Jo jpuinof


https://doi.org/10.1017/S0143814X23000429

https://doi.org/10.1017/50143814X23000429 Published online by Cambridge University Press

Table 9. (Continued)

Hypotheses confirmed (Yes = Y;

(44

Coefficients (B) Z statistics No = N)?

United United United

Hypotheses Sub-hypotheses Protective actions China States China States China States
HA4.5. Fatalism decreases risk Wash hands 0.25*  —0.01 207 -031 N, sign reversed N
perception Wear mask 0.24*  —0.07 2.07 -1.59 N, sign reversed N
Avoiding gatherings 0.26*  —0.06 2.18 -147 N, sign reversed N
Get vaccinated 0.26*  —0.04 212 -1.00 N, sign reversed N
H4.6. Fatalism decreases trust in  Wash hands —0.33*** —-0.23*** —-3.75 -4.89 Y Y
government Wear mask —0.33*** —0.27*** -3.81 -5.60 Y Y
Avoiding gatherings ~ —0.32*** —0.28*** -3.79 -5.71 Y Y
Get vaccinated -0.29"* -0.26"** -3.32 -5.53 Y Y
H4.7. Fatalism decreases Wash hands -0.30** -0.12** -323 -2.77 Y Y
protective action perceptions ~ Wear mask -0.19 —0.23*** —-1.78 —4.83 N Y
Avoiding gatherings 0.03 —0.24*** 034 -5.00 N Y
Get vaccinated —0.08 -0.18"** —0.79 —4.21 N Y
H4.8. Fatalism decreases Wash hands —-0.09 —-0.08 -112 -2.00 N N
behavioral intentions of and Wear mask —0.28***  0.03 -3.60 0.72 Y N
actually taking protective Avoiding gatherings ~ —0.23** —0.05 -321 -1.26 Y N
actions Get vaccinated 0.04 —0.07 045 -1.83 N N

Note: *p < .05, **p < .01, ***p < .001.
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Figure 4. SEM of behavioral intention of wearing mask (China).

perception (r = [0.26, 0.28]) and trust in government (» = [0.18, 0.20]) in China.
Expectation of individualism’s negative association with positive perceptions of
protective action is supported for wearing masks (r = —0.18), avoiding gatherings
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(r = —0.17), and getting vaccinated (r = —0.30) among Americans and for avoiding
gatherings (r = —0.16) in China. Contrary to our expectations, individualism is
positively associated with positive Chinese perceptions of washing hands (r = 0.18).
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Expectations of individualism’s negative effects on intentions are supported for Chinese
handwashing (r = —0.15) and American mask wearing (r = —0.16).

Partly consistent with H4, fatalism is negatively associated with trust in government
in both countries (r = [-0.29, —0.33] in China; r = [-023, —0.28] among
Americans). Expectation of fatalism’s negative effects on positive perceptions of
protective action (r = [—0.12, —0.24]) is supported among Americans and for positive
perceptions of washing hands in China (r = —0.30). Expectation that fatalism would
negatively affect behavioral intentions is supported for wearing masks (r = —0.28) and
avoiding gatherings (r = —0.23) among Chinese but not Americans.

Both countries exhibited positive effects of hierarchism on trust in government
and positive perceptions of protective actions and negative effects of fatalism on
trust in government. However, they exhibited many different associations of cultural
bias with risk perception and trust in government, and - depending on the type of
protective action - of cultural bias with positive perceptions and intentions
regarding protective actions.

Discussion

This research examined direct and indirect effects of individuals’ cultural biases on
perceptions and behavioral responses to COVID-19 in China and the United States,
with different national cultures and COVID-19 death rates.

Major findings and theoretical implications
Protective action perceptions drive protective behaviors in both countries, but effects
of risk perception and trust in government vary
Findings that positive perceptions of protective action are significantly related to
behavioral intentions in both countries are consistent with the PADM and previous
studies (Dai et al., 2020; Johnson, 2019; Johnson & Mayorga, 2021a; Wei et al.,
2020). This work continues to underline that the PADM can apply broadly to
natural hazards, both infectious agents (e.g., Wang et al., 2018 and Johnson, 2019, as
well as the current study) and its original focus on geophysical/meteorological
hazards (e.g., hurricanes and earthquakes). Our research also underlines the value of
the PADM’s inclusion of other perceptions of threat and of stakeholders (the
latter unique to this specific model of risk-related behavior), but with intriguing
differences across nations. Behavioral intentions among Americans are more
influenced by people’s perceived risk of COVID-19 (but only initially; Li et al.,
2021), whereas in China they are more influenced by trustworthiness of authorities,
consistent with prior research on China (Wei et al., 2018). This research also was
consistent with the argument that assessing PADM associations with each behavior
on its own, versus a summary index of protective actions as is common in natural
hazard research, can reveal illuminating differences (Johnson, 2019).

Unlike previous research suggesting that Chinese often perceive more risk (Wang
& Liu, 2018; Wei et al. 2018), we found nonsignificant differences in risk perception.
The Chinese had stronger intentions to get vaccinated (cf. Rohrmann & Chen, 1999;
Wang & Liu, 2018; Wei et al., 2018), while Americans had stronger intentions to
wash hands and avoid gatherings.
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These findings indicate that the PADM can apply across societies while yielding
for some behaviors quite different associations between factors. Future PADM
research should look to build up evidence on whether, and under what
circumstances, one kind of perception may be more influential than others.
Conducting prior qualitative field research to ensure that the measures of threat,
protective action, and stakeholder perceptions from PADM are appropriate for
use in all contexts may be useful to ensure that any comparisons (e.g., of societies)
are valid.

Hierarchism increases protective behaviors via protective action perceptions in both
countries, but other indirect effects of cultural bias on protective behaviors via public
perceptions vary
Our comparison of China and the United States is still rare in risk analysis, building
on Wang & Liu (2018) in applying the same model of risk responses, and
overlapping Li et al. (2021) in risk perceptions and behaviors investigated. Differences
in national cultures are widely recognized: according to Hofstede’s Cultural
Orientations, the United States is highly individualistic, has strong uncertainty
avoidance, and is a short-term oriented culture (Yu & Shen 2013; Zhang et al., 2022),
while China is collectivist, has weak uncertainty avoidance, is long-term-oriented, and
restrained/rule-oriented (Hofstede, 2011; Wang & Liu, 2018). Consistent with
previous cross-cultural research using GGCT (Chai et al., 2009), Chinese respondents
are more hierarchical and exhibit higher trust in government (Shi, 2015).5

Despite challenges in measuring these biases within (e.g., Johnson & Swedlow,
2021) or across cultures (e.g., see Section 4.2), our novel investigation of the
influence of individuals’ cultural bias on public perceptions and behavioral
intentions in culturally different countries found the direct effect of cultural bias
limited in both China and the United States. However, cultural bias may influence
intentions indirectly through influencing public perceptions. Regardless of country,
mediating effects of protective action perceptions on the relationship between
hierarchical cultural bias and intentions are supported for all behaviors. This aligns
in China with findings of parallel research in February 2020 (Yuan, 2021). Our
findings regarding cultural influences on US mask wearing contrast with those of a
nationally representative survey in September 2020, Moyer et al. (2021) found
hierarchism negatively correlated with mask wearing.” Wang et al. (2023) also found
that hierarchical worldviews, aligning with individualistic worldviews, negatively
correlated with perceived benefits of COVID-19 vaccination and public support for
COVID-19 mandatory vaccination. Other indirect effects of cultural biases via
public perceptions differ across countries and protective actions. In China, for all
behaviors, hierarchism and individualism increase intentions to take protective
actions via increasing trust in government, while fatalism and egalitarianism

SHowever, King et al. (2004) found that an anchoring vignette method reveals that high raw political
efficacy scores among Chinese are much lower when adjusted for differences in how people in different
groups — for example, across countries — use ordinal response categories such as “strongly agree.”

’Unpublished results from Waves 3 (August 2020) and 4 (October) of the US survey, which bracket the
Moyer et al. (2021) field dates, also found such a negative correlation with the Wave 2 hierarchical measure
(r = =.09,p = .003, n = 1193, and r = —.07, p = .021, n = 1026).
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decrease intentions via decreasing trust in government. Moreover, individualism
increases the intention to wash hands but decreases the intention to avoid gatherings
via perceptions of protective actions, while fatalism decreases intentions via perceptions
of protective actions only for washing hands. Among Americans, hierarchism
increases intentions via increasing risk perception, egalitarianism increases intentions
via increasing risk perception and positive protective action perceptions, individualism
decreases intentions via decreasing risk perception and positive protective action
perceptions (excluding perceptions regarding hand washing), and fatalism decreases
intentions via decreasing positive protective action perceptions.

The opposite effects of individualism and egalitarianism between the two countries
are worth noting. This is a more complex relationship than found in previous
research on infectious disease or environmental risk, contrasting individualism’s
varied associations with risk perception to egalitarianism’s often positive association
with risk perception (Johnson, 2017; Johnson et al., 2020; Johnson & Swedlow, 2021;
Liu, 2018; Xue et al., 2016). These differences between countries might reflect larger
between-culture differences. For example, although individualists are deemed less
likely to rely on governments generally (Cornia et al., 2016), and we found them less
likely to take COVID-19 protective behaviors via lower risk perception and positive
perception of protective actions (aligning with Moyer et al.’s, 2021, findings regarding
mask wearing), their stance within a collectivist society may differ (e.g., the concept of
“interdependent competitors” seems illogical in Western nations and is objectively
less frequent there, but occurs in non-Western nations; Green et al., 2005).

Chauvin and Chassang (2021) argue that hierarchism and individualism are so
strongly correlated in France that they should be collapsed into a single scale, but
this correlation also has been found elsewhere, including the United States (Johnson
& Swedlow, 2021; Kahan, 2012). Hierarchical culture is dominant in France, as in
China, so the hierarchism-individualism relation may be more similar in these
countries. In the United States, hierarchism and individualism form The
Establishment (Douglas & Wildavsky, 1983) are generally allied in the contempo-
rary Republican Party and among conservatives but historically often have opposed
each other (with individualism instead forming a coalition with egalitarians against
hierarchy; Favre et al., 2019; Johnson & Swedlow, 2021). As in France and among
US conservatives, Republicans, and The Establishment, Chinese individualists who
benefit from economic development and opportunity may ally with hierarchists
when hierarchists help create the conditions for the latter things to occur.
Meanwhile, our finding in spring 2020 that American hierarchists were more likely
to wear and intend to wear masks (and intend to and take other protective
behaviors) may be explained by their deference to CDC messaging at that time,
while Moyer et al.’s finding that hierarchists were likely to oppose mask wearing by
September 2020 may be explained by the fact that they were at that point deferring
to messaging by President Trump, Republicans, conservatives, and their
individualistic coalition partners.

Still, it bears noting that in February 2020, Chinese individualists were, as
hypothesized in both studies, distrustful of government (Yuan, 2021). Perhaps some
combination of their alliance with hierarchy and them being reassured, persuaded,
or pressured by government action on COVID-19 caused them to report being
trustful of government by the time we surveyed them. This still leaves as an open
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question, in both Chinese and in much Western research employing GGCT, how
individualists might respond to survey items measuring support for civil liberties or
items critical of state restriction of civil liberties.

A further anomaly that remains to be explained is that by late May/early June
2020, about 2 months after China ended its lockdown, Yuan and Swedlow (2022)
find that individualistic biases decreased public support for and compliance with
social distancing and the vaccine mandate both directly and (indirectly) through
lack of value congruence. So, at this point in the pandemic in China, individualistic
support for the same COVID-19 control policies we study here was as hypothesized
in both studies. This suggests that individualists initially distrusted government as
hypothesized, then said they supported COVID-19 regulations as China imposed a
lockdown (contrary to our expectations, but perhaps explained by some of the
factors and dynamics we discuss here), and then returned to opposing these policies
as hypothesized, perhaps because they perceived it safe to voice their views after
China ended the lockdown.

Meanwhile egalitarians — group-oriented, but favoring fewer restrictions by
external rules — may set their small group against the dominant hierarchical,
politically centralized society (Boyle & Coughlin, 1994), exclude outsiders not
sharing egalitarian values (Davy, 2021), and oppose expanding governmental power
in risk management (Swedlow et al, 2020). This distrust of government
could explain why Chinese egalitarians intend and take fewer protective actions,
contradicting our hypothesis despite its validity among Americans and in Moyer
et al. (2021), who found egalitarians most likely to wear masks. In the United States,
egalitarians are allied with the scientific and bureaucratic hierarchists in the
Democratic Party (Swedlow, 2008) and so are more likely than social and religious
hierarchists allied with individualists in the Republican Party to defer to hierarchical
CDC directives regarding COVID-19 protective measures.

Finally, while China continues to be strongly hierarchical, fatalism is also deeply
embedded in traditional Chinese and other Asian cultures (Kirkland, 2005; Liu,
2018; Xue et al. 2016). It is intriguing that fatalism measures were more reliable
among Chinese than among Americans. Studies of French cultural influences on
risk, where fatalism also plays a large role, may help grasp fatalism’s effects in China
(Chauvin & Chassang, 2021). Although fatalists are a smaller proportion of the US
population, they may have a disproportionate influence on risk, regulation, and
behavior as they change their support for parties and candidates more frequently
than the other cultural types. Differing findings regarding fatalist behavioral
intentions via decreasing positive perceptions of protective actions between our
study and Moyer et al. (2021) also need explanation. Perhaps fatalists’ initial
reaction (in spring 2020 in our study) was to perceive protective actions negatively
and therefore not take or intend to take action, but by the Moyer survey in
September fatalists not perceiving a COVID-19 threat nevertheless resigned
themselves to wearing masks.

Explaining mixed findings
Our mixed findings - including uncertainty on whether these stem from real
differences or methodological difficulties (below) — underscore challenges posed for
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effective national comparisons. Yet our comparable relationships for hierarchism,
despite reliability issues in China, shows potential for generalizing risk analysis
findings across countries, beyond the emphasis so far on North America and
Europe. Using GGCT and PADM to investigate further direct and indirect
associations between cultural biases, public perceptions, and behavioral responses is
warranted. Differences for two other PADM-derived mediators - trust in
government among Chinese, risk perceptions among Americans - also merit
follow-up to test generalizations across issues or other cross-national contrasts.

Multiple reasons might explain our mixed findings. First, hierarchical cultural
bias may dominate and influence other cultural biases in an authoritarian political
system like China’s (Wildavsky, 2006). Chinese culture is not as culturally pluralized
as — or perhaps is more subtly pluralized than—American culture. Second, our
mixed results could derive from the low reliability of GGCT measures, and of most
perceptions excluding trust in government, in China. Although measurement
reliability did not seem to affect configural and metric invariance of the general
model, it can cause problems. We suspect that some translated survey items may be
poorly understood by Chinese or evoke certain response biases more than others.
Ongoing cognitive interviews by the first author suggest that some translated GGCT
survey items need to be adapted to both language and cultural contexts in China.
For example, interview respondents said the item “Society is in trouble because
people do not obey those in authority” can be confusing because “authority” can
refer to people with political power but limited professional knowledge or to people
who are experts with limited political power. Chinese respondents also hesitated to
answer politically sensitive questions (e.g., the egalitarian item on equal distribution
of power). Thus, further research complementing translation and back-translation
with cognitive interviews and pilot studies could attribute these differences
appropriately to real cultural differences, acquiescence bias or other response biases,
and/or question phrasing which translates poorly conceptually across societies even
if its literal translation is accurate. For research in China, face-to-face surveying
without using a third-party recruiter (i.e., a commercial online panel) and hiring
researchers who speak respondents’ dialect also could reduce response biases and
political fear and improve survey response reliability. Our Chinese sample shows
that egalitarianism correlated positively with both hierarchism and individualism,
contrasting with previous evidence of negative or nonsignificant correlations
between egalitarianism and these two alternative cultural biases (Johnson &
Swedlow, 2021; Xue et al., 2016). Given that one of those previous studies also used a
Chinese sample, the difference likely lies in either use of different cultural measures
or variability across samples.

Assessing the mediating role of value congruence may also be important
(Johnson, 2022; Yuan & Swedlow, 2022). Holding the same value as a group or
organization, for example, the government, may not be sufficient to determine
public support for or compliance with specific protective policies designed by the
government. For example, individualists may distrust government because they see
it as an instance of hierarchy (Mayorga & Johnson, 2019; Shi, 2015; Tumlison et al.,
2017). However, when it comes to specific protective policies, individualists may
oppose government bans on public gatherings while supporting voluntary
vaccination because the former restricts while the latter allows free choice.
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Studying compliance with COVID-19 protective policies in China, Yuan and
Swedlow (2022) find that the effects of cultural biases on public support and
compliance vary not only with cultural biases but by how these are mediated
through value congruence with particular protective policies. As hypothesized,
hierarchical cultural biases increase public support for and compliance with social
distancing and a vaccine mandate both directly and (indirectly) through value
congruence. By contrast, as hypothesized, fatalistic cultural biases decrease public
support for and compliance with social distancing both directly and (indirectly)
through lack of value congruence and individualistic biases decrease public support
for and compliance with social distancing and a vaccine mandate both directly and
(indirectly) through lack of value congruence. However, the hypothesized effects of
fatalistic biases did not hold for the vaccine mandate.

Our findings above suggest that cultural biases, which are unmentioned in
PADM, have important effects which need to be addressed. We cannot rule out that
their effects are mediated through such existing features of the PADM as “social
cues” (given that one’s social environment may include norms about perceptions
and behaviors reflecting these biases) or “situational facilitators” or “situational
impediments” that are assumed to modify behavioral responses (Lindell & Perry,
2012). Yet these are all part of a model that emphasizes decisions by individuals,
whereas cultural bias is usually taken to be expressed as part of group interactions.
Our research findings support future PADM research taking these social factors
more into account in assessing how people respond to regulatory and other efforts
regarding hazard response.

We also made contributions to GGCT from three aspects: first, the finding that
the hierarchical cultural bias was consistently associated with protective action
across behaviors and countries, primarily through positive protective action
perceptions, highlights the ability of GGCT to predict responses to this particular
kind of hazard (as other biases may be more alert to other kinds of hazards). This
cross-national, cross-behavioral finding bolsters the applicability of the theory given
the mixed, and often weak, findings in the literature more generally.

Second, the high variability in findings regarding nonhierarchical biases and
mediators (trust in government in China, risk perception in the United States)
across protective behaviors challenges GGCT to develop understandings of these
dynamics that can be used to predict future associations, rather than as merely post
hoc explanations. GGCT is intended to be a very general theory that can apply both
within and across societies, and in historical as well as contemporary analyses, but
our findings seem to tap more than a mere adaptation of the theory to the
circumstances of the moment. Some of this variability may be understood through
more detailed (including qualitative) research on why people endorsing a given
cultural bias thought differently about one protective behavior versus another. But
GGCT theory also needs to grapple with these issues so that empiricists have a better
idea in advance of what variability they might find, and why.

Third, our speculations suggest that further work should compare cultural effects
to those of other potential exogenous variables, even though our PADM-derived
mediators — perceptions of threat, protective actions, and stakeholders - already
include many factors (perceived risk, response and personal efficacy, and trust)
accounted for in behavioral models.
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Fourth, our reliability findings also point to the need further to develop valid
cultural bias measures. Although GGCT has been deployed in survey research in
many nations, and such associations found in several, there has been concern that
these are often weaker than those found in North American research, suggesting
that the survey implementation of the theory is too US-centric. Our reliability
findings, and the lead author’s cognitive interviewing in China independent of this
study, suggest that the particular GGCT items we used are more problematic overall
in China than in the United States. Yet simultaneously we find that the fatalism
index is much more reliable in China than in the United States, an unexpected
finding given both the assumed US-centric nature of GGCT survey measures in
general and the generally low attention to fatalism as a cultural bias in the theoretical
and empirical literatures. This finding points to the need to improve both GGCT
survey items and understanding of their cross-cultural (in)variance.

One promising, as-yet-unexplored avenue for operationalizing GGCT is to use
cultural value measures developed by other researchers for which multicountry
datasets already exist. Giiss & Tuason (2021) operationalized individualism,
egalitarianism, and hierarchism to study culture’s effects on COVID-19 death rates
globally using measures of Schwartz (1994) and Hofstede (2001). A similar
operationalization has been suggested for operationalizing GGCT (Maleki &
Hendriks, 2014). Findings by Johnson (2022) and Yuan and Swedlow (2022) suggest
that value congruence should be included as a mediator in studies of cultural
influences on policy and regulatory compliance.

Practical implications

This research also has implications for regulatory compliance, particularly in the
United States where our results were more consistent across measures and behaviors
but also partly in China. First, this research highlights protective action perceptions
in the PADM, including perceived efficacy of protective actions and resource-
related attributions, which prompt behavioral intentions in both countries.
Underlining how well such behaviors can work to protect people, and how easily
they can be implemented, seems a prudent focus for public health communication.
However, our findings - if they generalize — suggest that public health officials in
both countries may need to be more cautious about other processes by which people
make protective action decisions. Many risk communications aim to raise the
general public’s awareness of threat, prompting them to adopt more protective
behaviors. Our research suggest that such campaigns may not be always uniformly
successful: trust in government may influence protective behaviors more among
Chinese, while risk perception may be more influential among Americans.
Second, regulators in both countries should craft messages regarding protective
actions that are culturally congenial to target audiences and realize the varied
obstacles to implementing protective actions in diverse cultural groups. While our
research results are not at odds with previous suggestions that protective actions
should be framed as effective in protecting both individuals and their community
from risks, we further suggest that both researchers and practitioners should be
aware of cultural differences in accepting and rejecting risk-related information. For
example, it may be easier to communicate with hierarchists than others like fatalists,
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who distrust government and have less favorable perceptions of government and
protective actions. The conventional risk communication suggestion would be to
adapt one’s message to the specific characteristics and preferences of one’s varied
audiences, including their cultural biases (e.g., compliance with physical distancing
will avoid lockdowns that hamper individualists’ economic opportunities).

However, this strategy can present challenges, as the example of fatalists
illustrates. Public health research has revealed that noncompliance stems from
fatalists’ perception that trying to protect themselves from health risks is senseless
because of the uncontrollable causes of risks (Davison et al, 1992; Meyer-Weitz,
2005; Jamieson & Romer, 2008; Entwistle, 2021). Messaging that begins by
emphasizing the unpredictability of risk may appeal to fatalists as showing that
“they get me,” but the needed next step - for example, emphasizing that fatalists can
still reduce potential for infection by wearing masks or potential for hospitalization
by getting vaccinated — may still conflict with fatalists’ assumption that they cannot
control their lives. Perhaps in this case a culturally consistent message can persuade
fatalists to comply if that message acknowledges that only partial control of risks is
possible, but “partial” is better than none, and luck favors those who try to help
themselves and/or accept the help of others. A backup strategy, based on the premise
that information campaigns intended to prompt rational changes of behaviors can be
adversely affected by fatalists’ passivity, is that default nudges may be an effective
driver of behavior change (Sims & Bauman, 1972; Sunstein, 2017). For example, one
could ensure that masks are given to everyone entering crowded places or that
vaccines are injected in everyone unless they explicitly refuse them. However, a
criticism has been that default nudges might maneuver fatalists into positions they
would not rationally adopt (Entwistle, 2021). Understanding how to motivate people
to choose to protect themselves is ethically important, but nudging fatalists may be
seen as comparatively less ethically objectionable, as they see high risk (e.g., Johnson &
Swedlow, 2021) but do not see a way to reduce risk on their own.

Third, regulators should realize that some cultural groups may have different
perceptions in different countries. For example, Chinese individualists appear to
perceive the risk as high and trust government, but American individualists seem to
perceive the risk as low, perceive protective actions unfavorably, and distrust
government. American egalitarians may perceive the risk as high, trust government,
and have favorable perceptions, but Chinese egalitarians may distrust government.
Similarly, public health officials should also become aware of the different ways
cultural bias, behavioral intentions, and protective actions are associated across
countries. For example, while fatalism may be an obstacle to adopting protective
actions like wearing masks and avoiding gatherings in China, individualism and
egalitarianism can be an obstacle to Americans wearing masks. These cultural
differences between and within countries regarding protective actions, trust in
government, and risk perceptions should be considered by public health officials in
their design of risk management and risk communication programs regarding
protective actions. Our research results continue to support CT scholars’ suggestion
that regulators must transform risk management into a “clumsy institution” in
which none of the voices - that is, hierarchists’ advocacy of command and control
measures while fatalists ask “why bother?” - is excluded (Schapiro, 1988; Adams &
Thompson, 2002; Parrado, 2020). Moreover, the complex relationship among
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cultural biases, perceptions, and behaviors across two countries further reminds us
that individualists may not automatically have a negative attitude, while egalitarians
may not automatically have a positive attitude toward government and protective
actions. Rather, their perceptions and attitudes may depend on whether they
perceive that risk-related actions and organizations are congruent with their values
(Yuan & Swedlow, 2022), for example, individualists relying on technology or the
market and egalitarians insisting on community-level engagement in risk
management. Value congruence can be an important mediator of cultural
influences on policy and regulatory compliance.

Limitations
Limitations of our study, including some already mentioned, include:

1) using opportunity samples, which limits ability to generalize point estimates
of descriptive statistics to the respective countries’ adult populations, and
different approaches to opportunity sampling in the two countries;

2) we could not control for the dynamics of either COVID-19’s spread, or of
public health measures, in either country, so that even if we had been able to
launch our two surveys on the same date, we could not have tapped public
views and behavioral intentions with both countries at the same “stage” of
pandemic evolution and control. For example, the Chinese survey occurred
when national guidelines on mask wearing had been promulgated and all
provinces had reopened, while the US survey occurred under federal social
distancing recommendations, and with diverse state policies on shutdowns
and mask mandates (Figure 1). Therefore, different findings might reflect
differences in actual risk condition between the two countries instead of or
complementing differences in model applicability; for example, survey
research conducted in February 2020, early in COVID-19’s presence in
China, found some results similar to our US research findings (e.g., a
negative effect of individualism on trust in government; Yuan, 2021), as did
research conducted later in the pandemic (in late May/early June 2020),
when individualists did not support COVID-19 protective policies (Yuan &
Swedlow, 2022). Moreover, given the divergence of COVID-19 incidence
(and non-COVID-19, in prior epidemics) across countries in general, plus
diversity in government regimes and pandemic policy implementation across
countries, we reject the notion of a single pathway for pandemic evolution by
which social scientists could schedule cross-national comparisons to ensure
their national samples face the same context (“pandemic stage”). This is an
uncontrollable and unquantifiable source of noise in our comparisons, but we
think that the convergence of many of our results and observation of some
expected cross-national differences yield a robust comparison;

3) use of cross-sectional analyses here to match up a one-time China survey
with a US longitudinal panel study prevents causal claims, as only
correlational claims are warranted (compare Li et al., 2021);

4) cross-national comparison using the same model must be done carefully to
avoid misinterpretations (Johnson, 1991): for example, while our two
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samples both use national versus college student samples, and both samples
are more educated and younger than adults in their respective countries,
these similarities preclude us deciding that the samples are equally
representative or nonrepresentative of their respective nations’ views;

5) greater unreliability of perception and particularly cultural bias measures in
the Chinese versus the American sample, which may reflect some mix of
cross-cultural differences, problematic conceptual as opposed to literal
translation, and/or poor measurement of cultural biases and social relations
in the original measures; and

6) removal of inattentive survey respondents (257 in the Chinese sample, 175
United States) was intended to improve stability overall and in fact improved
model fit, but some results changed.

Conclusions

Regulation in general and regulatory compliance in particular as multidisciplinary
fields in practice and interdisciplinary fields in aspiration have to grapple with many
issues and dimensions simultaneously, as exemplified by our COVID-19 pandemic
test bed. Regulators have had mixed success at best in getting compliance with
protective actions, by both ordinary citizens and policymakers, across countries and
time periods. Grasping what levels of compliance exist, and why, is critical to
increasing success rates, but the traditional focus of regulatory studies — and most
social science generally — on samples from WEIRD societies (Western, educated,
industrialized, rich, and democratic; Henrich et al, 2010) limits generalization
severely, and comparisons across WEIRD societies are not much more frequent. Our
comparative analysis of a WEIRD and a non-WEIRD society suggests similarities and
differences across cultural biases and/or countries in the associations between public
perceptions and protective behaviors.

By using the PADM and the GGCT jointly, this research put two important
streams of scholarship in conversation: studies of public health policy, on the one
hand, and research on culturally motivated reasoning, on the other. The current study is
not the first to apply PADM in United States and China (Wang & Liu, 2018; Wei et al,,
2018), but our research is the first to apply the same model and measures to the same
hazard at (roughly) the same time in both. In both countries, PADM helps to specify the
pathways and mechanism for the formation and changes of public perceptions and
policy compliances among four cultures proposed by GGCT. In particular, our
comparative research found similarities in the role of perception of protective actions
and differences in the role of risk perception and trust in government in influencing
protective actions among individuals with different cultural biases in the two countries.
In both countries, hierarchism increases protective behaviors via protective action
perceptions. However, other effects of public perceptions on protective behaviors
and indirect effects of cultural bias on protective behaviors via risk perceptions and
protective actions vary across countries.

The PADM currently relies upon information sources (e.g., hazard warnings,
official messages, media content, informal communications with family, friends,
and others, etc.), receiver characteristics (e.g., demographics), and whether people
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are able to access, attend to, and comprehend the information as expected producers
of the perceptions that foster (or not) protective intentions and actions. But the
PADM does not explain why there is variance in perceptions other than variance
arising from available information. Further, the PADM does not explain why
cultural differences in public perceptions exist. GGCT suggests that this is because
individuals’ cultural biases derived from their way of life or culture lead them to form
their attitudes toward risks, risk-related organizations (e.g., the government), and
policies to support the cultures with which they identify. We found evidence
validating GGCT’s expected relationships for hierarchical and fatalistic cultural biases
and trust in government and protective action perceptions for both countries.
Meanwhile, our findings that egalitarianism and individualism had opposite effects in
the United States and China may reflect larger between-country differences. As
GGCT suggests, a given cultural bias may express itself differently depending on
which cultures dominate within a society (Chauvin & Chassang, 2021; Wildavsky,
2006). The history of relations among cultural biases including shifting and varying
cultural coalitions within these societies (Chai & Wildavsky, 1998; Hood, 1998) and
their changing and different influences on policy support and regulatory compliance,
including via value congruence, may contribute to the variation we found.

It bears noting that the cultural differences between two countries may explain
the lower reliability of the Chinese results. For example, translation and back-
translation of survey items measuring cultural biases may be insufficient to adapt to
the cultural context in China. Under Chinese culture, the term “authority” can be
confusing because it can refer to people with political power but limited professional
knowledge, or to people who are experts with limited political power (Yuan &
Swedlow 2022). Moreover, in an authoritarian political system with extensive
surveillance and strict censorship-related practices made more visible during COVID-
19, Chinese respondents may be hesitant to answer questions such as “Society works
best if power is shared equally” measuring egalitarian cultural bias, especially in the
online survey. However, such problems may not exist in the United States. Therefore,
how to improve the applicability of survey items in Chinese language and cultural
contexts, ensure the respondents’ security and anonymity, and build respondents’
trust in researchers are particularly important for future research.

Our research has practical implications as well: first, while many risk
communications aim to raise the general public’s awareness of threat, prompting
them to adopt more protective behaviors in Western countries, such campaigns may
not be always uniformly successful in collectivistic society like China. Rather,
fostering trust in government may be more effective in implementing protective
actions in China than the United States regardless of individuals’ cultural biases.
Second, our findings about the indirect effects of subcultures on protective behaviors
via influencing protective actions in both countries support the suggestions that
crafting messages appealing to diverse cultural groups may foster the implementation
of protective actions. However, third, our mixed findings suggest that risk
management practitioners should be cautious that the particular perceptions toward
risk, government, and protective actions that are culturally congenial to target
audiences may vary with both national cultures and specific protective actions. In
particular, while American individualists may be reluctant to adopt protective
behaviors because they perceive the risk as low and perceive protective actions
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unfavorably, it is not a problem for Chinese individualists, at least during the period of
our study, although Chinese individualists show expected distrust of government and
expected resistance to COVID-19 measures before and after our survey, respectively.
Chinese public health officials need to approach egalitarians and fatalists who distrust
government differently from hierarchists to be persuasive with them. This probably
goes for individualists as well.

Paralleling these practical difficulties varying across hazards are long-standing
theoretical challenges regarding both how to characterize standard (cross-hazard)
models of factors in protective versus risky behavior, risk perception, and trust, and
the role (if any) of more distal factors — including but not restricted to cultural
biases — in hazard responses. The multifactorial mediation models tested here in
China and the United States clearly did not resolve all practical and theoretical
issues but exemplify the regulatory research needed to address them. We encourage
our colleagues to join us in this pursuit.

Supplementary material. The supplementary material for this article can be found at https://doi.org/10.
1017/S0143814X23000429.
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