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Abstract: The search for the origins of COVID‑19 has yielded no conclusive evidence. In the face of
this uncertainty, other social and political factors can influence perceptions of virus origins, which
in turn can influence policy formation and global efforts to combat future pandemics. Vastly differ‑
ent COVID‑19 origin stories may circulate both within the same country but also between different
countries. This article examines COVID‑19 origins debates as they circulate in China, drawing from
a 974‑respondent survey conducted in mainland China. Our results show that within China there is
a strong belief that COVID‑19 originated outside the country, either in the United States or Europe.
This contrasts with mainstream media coverage in the United State and Europe, which generally
holds that the virus most likely originated in China. Given such global dissonance, moving forward
with pandemic prevention reforms is challenging. Yet, even in the face of such diverse beliefs, build‑
ing support for reform is still possible. As the search for COVID‑19 continues, policy reform can be
pursued across a plurality of domains, includingwetmarkets, thewildlife trade, cold‑chain products,
and gain‑of‑function virology research, all in the interest of preventing the next global pandemic.

Keywords: COVID‑19; globalization; pandemic prevention; politics; media; China

1. Introduction
Thepandemic causedby thenovel coronavirus (SARS‑Cov‑2, causing thediseaseCOVID‑19)

has yielded widespread public health, economic, and environmental impacts [1,2]. Where and
how the virus first emerged, however, remains unclear. Uncertainty over virus origins has insti‑
gated not only scientific debate, but also a proliferation of speculative hypotheses in the media
and in public discourse [3,4]. These hypotheses can differ drastically according to social and
political context, both within and between countries [5,6].

Initially, the first human transmission of COVID‑19 was overwhelmingly thought to
occur fromwildlife sold at theHuanan seafoodmarket inWuhan, China [7]. Consequently,
China temporarily shut down all wet markets and banned terrestrial wildlife farming on
26 January 2020, followed by a comprehensive and more permanent ban on February 24.
Subsequent investigations, however, have cast doubt on the Huanan market as ground
zero for COVID‑19′s first human transmission. As early as January 2020, cases with no re‑
lation to the market were identified [8,9], a finding further confirmed by the World Health
Organization (WHO) investigation report in March 2021 [10]. More recently, studies have
reaffirmed the Huanan market as the “unambiguous epicenter” of the virus [11], although
not necessarily the site of initial human‑to‑animal transmission [12]. Continued lack of
certainty over virus origins has contributed to the proliferation of alternative origin stories
that do not necessarily involve zoonotic transmission.

Themost prominent among these alternative origin stories iswhat has become known
as the “lab leak” hypothesis [13,14]. As circulated in the United States and Europe, the lab
leak hypothesis posits that COVID‑19 was accidentally leaked from theWuhan Institute of
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Virology, eventually leading to the outbreak at the Huanan seafood market and across the
world [13,15]. The lab leak hypothesis circulates, too, within China, but it posits another
chain of events not at all related to the Wuhan Institute. This version indicates the virus
may have leaked from Fort Detrick, a biomedical research site located inMaryland that the
CDC shut down in August 2019 because of failure to follow safety standards [16]. Soon af‑
ter this, in October 2019, Americanmilitary personnel visitedWuhan to attend theMilitary
World Games. It is suspected that these personnel first brought the virus to China [17].

Another hypothesis circulating in China—the “cold chain” (冷链, lěng liàn) hypothesis—
also reinforces the possibility that COVID‑19 originated overseas. This hypothesis points to
evidence that COVID‑19 can be transmitted on the surface of frozen or refrigeratedmeats and
thus the real origins of COVID‑19 may be far from Wuhan or may even lie outside of China.
Indeed, a number of local outbreaks in China have been linked to frozen foods imported
from abroad with significant media coverage [18]. Based on these outbreaks, in November
2021 the Chinese government began requiring disinfection of imported frozen goods as a pre‑
ventative measure [19]. The cold chain hypothesis, similar to the version of the lab leak hy‑
pothesis that circulates in China, contributes to the perception that COVID‑19 may not have
originated in China.

Perceptions ofwhere and howCOVID‑19 originated affect policy formulation, further
impacting efforts to address future pandemics [20,21]. While alignment in public percep‑
tions can lead to coordinated action and improved pandemic preparedness, a lack of con‑
sensus and a rise in conspiratorial thinking can lead to the opposite outcome [22]. In both
cases, media has a strong role in influencing public opinion, public sentiment, and politi‑
cization [9,23]. In the case of the search for COVID‑19 origins, heightened politicization
exacerbated by mutual distrust may undermine the cooperation and information sharing
necessary for a globalized response to prevent future pandemics [24,25].

This article examines perceptions of COVID‑19 origins in China, noting some of their
obvious differences from origin perceptionswidely held in places such as theUnited States
and Europe. Given the proliferation and divisiveness of COVID‑19 origin stories within
countries such as the United States, we suspected that potentially larger discrepancies may
exist between countries. Our work builds on the rapidly emerging literature surrounding
the politics of COVID‑19 in the age of post‑truth, politicization, and conspiratorial think‑
ing [4,22,26]. Through an opinion survey covering 974 respondents acrossmainland China
in June 2021, supplemented by amedia review, we find that more than half of total respon‑
dents (65%) believe COVID‑19 originated not in China, but rather overseas in the United
States and Europe, from a variety of sources, includingwetmarkets, wildlife farms, labora‑
tories, and imported frozen foods. Yet, despite this belief, respondents demonstrate strong
support for reforms within China across a variety of other domains (wet markets, virology
research, and the frozen foods supply chain). Overall, our research finds that although
many respondents in China believe COVID‑19 originated overseas, there is nonetheless
strong support for a range of policy reforms within the country to prevent the outbreak of
future pandemics.

2. Methods
This article draws fromsurveydata collected in June 2021 from974 respondents acrossmain‑

land China, supplemented by a media review using the Global Database of Events, Language,
and Tone (GDELT). The survey consisted of 33 questions covering the origins of COVID‑19, the
wildlife trade, and different policy responses to guard against future outbreaks. Our media re‑
view, which supplements the survey, focuses on coverage of different COVID‑19 origin stories
in China. Both the survey and the media review are intended to better understand perceptions
of virus origins in China and to summarize and introduce these perceptions to English‑speaking
audiences outside of China that, by and large, have little awareness of how COVID‑19 origins
are narrated in the most populous country on Earth.

The survey was executed using the Qualtrics online platform with a sample of re‑
spondents that match the demographics of mainland China by gender and age (with the
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exception that all respondents were above 19 and below 80 years old; see Table 1). This
quota sampling method has limitations and may potentially introduce new biases in the
data collection process, as respondents who do not meet the quota are discarded [27–29].
In our case, we used quotas to include male and female respondents of various age groups
that are roughly representative of mainland China as a whole (based on China Statistical
Yearbook 2020 data).

Table 1. Demographic characteristics of survey respondents (N = 974) across mainland China.

*.Gender (in %) Monthly Personal Income (in %)

Male 52.3% Under CNY 1000 2.0%
Female 47.7% CNY 1000–5000 23.6%

CNY 5000–10,000 37.3%
CNY 10,000–20,000 21.6%
Over CNY 20,000 15.6%

Age (in %) Highest Level of Education (in %)

20–29 17.6% Middle school or below 1.8%
30–39 16.5% High School 15.5%
40–49 23.4% College 74.2%
50–59 20.9% Graduate degree 8.4%
60–69 14.9%
70–79 6.7%

* Gender and age match demographics provided by China Statistical Yearbook 2020, excluding ages under 20
and over 80. http://www.stats.gov.cn/tjsj/ndsj/2020/indexeh.htm (Accessed on 31 January 2023).

The survey was written in English and translated to Chinese by a member of the re‑
search team and verified by another member of the research team. Prior to executing the
survey, two pre‑tests were conducted in order to ascertain translation clarity and survey
validity. The first pre‑test was conducted with a convenience sample of 133 respondents
(mainlyChinese‑speaking academics) inDecember 2020 and January 2021. The second pre‑
test consisted of a “soft launch” of 50 respondents from the Qualtrics panel (after which
we paused data collection to assess the survey questions and data quality).

Respondents were recruited through the Qualtrics platform, which has experience
in China‑based sampling [30,31]. The sampling drew from a China‑based panel of indi‑
viduals recruited from diverse sources, such as website intercept recruitment, member re‑
ferrals, targeted email lists, gaming sites, customer loyalty web portals, permission‑based
networks, and social media. Although respondents were recruited from diverse sources,
they were all part of Qualtrics’ China‑based panel. Respondents were all sampled from
this single panel. Qualtrics validates panel members’ names, addresses, and dates of birth
via third‑party verificationmeasures prior to their inclusion in the panel. Panelists are com‑
pensated through various mechanisms; they may be airline customers who choose to join
in reward for SkyMiles, retail customers who opt to receive points at a retail outlet, or gen‑
eral consumers who participate for cash or gift cards. Panel members are given an email
invitation or prompted to participate in a given survey on the respective survey platform.

In addition to quota sampling, other checks were used to filter out respondents who
completed the surveywithout considering the questions at hand. These checks were based
onQualtrics standard quality control measures, including tracking time to completion and
excluding respondents taking less than one third the median time to completion (as calcu‑
lated during the survey soft launch). In addition to this standard protocol, ten additional
screenerswere added, excluding respondentswho answered in an internally contradictory
manner. These screeningmeasures were determined based on illogical combinations of re‑
sponses as a supplemental measure to exclude respondents answering questions arbitrar‑
ily without reading the questions beforehand. For example, one such screener excluded
respondents who selected that they support a ban on trade in all wild animals, but then
also selected that they do not support a ban for trade in a particular species.

http://www.stats.gov.cn/tjsj/ndsj/2020/indexeh.htm
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Qualtrics sent the survey to a total 3789 respondents (including the soft launch, but
not including our pre‑tests). Many of these respondents did not qualify or ended up being
over quota for the age and gender specifications or were screened out because of speeding
through the survey or answering in an internally contradictory manner. A total of 1369 re‑
spondents were terminated because they were over quota (i.e., in an age range or gender
category that had already met its quota) and a total of 1236 respondents were terminated
for targetable attributes (i.e., were younger than 20, older than 79, were not located in
China, or were screened out because of the supplemental screeners implemented, includ‑
ing 68 respondents excluded because of speeding through the survey). Qualtrics survey
platforms send their surveys to such a broad audience that it is common to have more re‑
spondents terminate than complete the survey, as was the case in this survey. This left a
remaining sample of 1184 good completes. Excluding the soft launch respondents from
our sample, we were left with a total of 974 respondents used for our analysis.

The sample that we analyzed (N = 974) was diverse in terms of occupation (with rela‑
tively even representation from the eight primary occupational categories in China), income
(with monthly income ranging from under CNY 1000 to over CNY 20,000), and education
(ranging from middle school or below to post‑graduate degrees, with 74% of respondents
having college degrees) (Tables 1 and 2.) The sample was less diverse in terms of urban ver‑
sus rural (90.7% of respondents lived in urban areas), which represents a limitation in the
sample, since it is not representative of China as a whole on this variable (as of 2020, just over
60% of China’s population lived in urban areas, according to World Bank data).

Table 2. Occupations of respondents.

Sector * Percentage of Sample

Agriculture, forestry, animal husbandry and fisheries 10.2%
Construction and transportation 13.3%

Education and research 12.6%
Food services (markets, restaurants, etc.) 9.2%

Government 5.7%
Healthcare 4.1%
Technology 19.5%

Other 25.3%
* The listed sectors are based on the eight primary occupational categories in China https://www.diyifanwen.
com/zhichangzhinan/renshizhengce/599954.html (Accessed on 31 January 2023).

Responses were analyzed using STATA (version 15) in two steps. First, we generated
descriptive statistics about perceptions concerning COVID‑19 origins and support for var‑
ious policy reforms. Second, we used logistic regression models to analyze the results. We
used amultinomial regressionmodel to first determinewhich demographic characteristics
impact the odds of respondents reporting certain beliefs aboutwhereCOVID‑19 originated
(compared to a baseline group of respondents that selected China as the believed origin)
and we also calculated the percent change of probability of selecting multiple believed ori‑
gins. In this analysis, the dependent variable was the believed COVID‑19 origin region
(China, Europe, US, etc., with respondents only able to select one response) and indepen‑
dent variables included the demographic variables of gender, age, education, and income.
We then used a binary logistic regression model to determine which demographic charac‑
teristics impact the odds of whether participants changed their minds about where they
believe COVID‑19 originated (compared to a baseline group of respondents that did not
change their mind about COVID‑19 origins) and the percent change of the probability of
changing one’s mind. In this analysis, the dependent variable was whether or not a re‑
spondent changed their opinion about COVID‑19 origins (yes or no) and the independent
variables were the same demographic variables.

Lastly, we performed logistic regression using the believed region of COVID‑19 ori‑
gins (China, Europe, US, etc.) and demographic variables such as the independent variable
and the believed source of COVID‑19 (wet markets, animal farms, natural causes, labora‑

https://www.diyifanwen.com/zhichangzhinan/renshizhengce/599954.html
https://www.diyifanwen.com/zhichangzhinan/renshizhengce/599954.html
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tories, etc., allowing for more than one response) as the dependent variable to analyze
if respondents who believed COVID‑19 originated in certain regions had greater odds of
support for certain sources. The percent change of the probability of selecting one spe‑
cific believed origin is also included in our analysis. We used a binary regression model
because the dependent variable allowed for more than one selection. Using binomial re‑
gression, we cannot draw conclusions on the odds ratio change between different sources
due to the variation of independent variables. We can only see the relationship between
the independent variables and the odds of choosing one particular source.

Survey data was supplemented by a longitudinal review of COVID‑19 origins cover‑
age in Chinese media from the beginning of the outbreak until 10 September 2021. For me‑
dia analysis, we used GDELT to track media articles concerning the origins of COVID‑19
published in the Chinese language within mainland China. The number of articles that
contained (1) “virus” and “wild animals”, (2) “virus” and “cold chain”, and (3) “virus”
and “laboratory leak” were tracked from 1 November 2019 to 10 September 2021. Using
this output, we also identified key moments in the media coverage of COVID‑19 origins.

3. Results
3.1. Survey Results

Our findings show that more than half of total respondents (53%) reported that they
believe COVID‑19 originated in the United States (see Figure 1, pie chart). This is com‑
pared to only 17% of respondents who reported they believe the virus originated in China,
19% who reported that they did not know where it originated, and 10% who reported it
originated in Europe.

In addition to where COVID‑19 first emerged, the survey also asked how the virus
emerged—whether through laboratories, wet markets, animal farms, natural causes, or
imported frozen foods (the “cold chain” hypothesis). Respondents were allowed to select
as many sources as they thought applicable, with many respondents selecting more than
one. Our findings here point to a diversity of COVID‑19 origin stories (Figure 1, bar charts).
Perceived origin sources, however, differ according to perceived origin regions. Of those
respondents who indicated China as the most likely origin (162), the majority (75.3%) se‑
lected wet markets as an origin source. Of those respondents who indicated the United
States as the most likely origin (515), the majority (51.1%) selected laboratories as an ori‑
gin source. When looking at the total sample, 27% of total respondents reported both the
United States as the source country and laboratory or research as a likely source, indicating
they believe the virus came from a lab in the United States, compared to less than 1% who
reported both China and laboratory activities as a likely source.

Those respondents who indicated Europe as the most likely origin (a total of 101) also
reported somewhat different likely sources. Of this group, 72.3% selected wild animals in
wet markets (despite the fact that, as with the US, few such markets in Europe exist) and
60.4% selected imported frozen foods (likely suggesting that these respondents identified
Europe as the initial source of the virus and frozen foods as the vehicle through which
it was transmitted into China). Natural causes (40.6%) and laboratory or research (9.9%)
were less commonly selected among this group as a likely source.

We ran binary logistic regressionmodels to determine howbelieved origin region (China,
United States, Europe, etc.) influenced the odds of believing that COVID‑19 originated from
a particular source (wet markets, wild animal farms, laboratories, etc.) (Table 3). We also
analyzed the predicted probability changes of reporting initial sources of COVID‑19 accord‑
ing to perceived origin locations and demographic characteristics (Table 4). We found that,
compared to the baseline group of respondents selecting China as the origin, respondents
who select the United States have much greater odds of selecting laboratory or research and
imported frozen foods as a likely source, while these respondents have reduced odds of select‑
ing wild animals in a wet market or natural causes. Selecting the United States as the origin
region increases the probability of selecting imported frozen foods and laboratory or research
as the origin source by 25.4% and 46.2%, respectively, while it decreases the probability of
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selecting wild animals in a wet market and natural causes as an origin source by 39.1% and
24.5%, respectively.
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Figure 1. COVID‑19 origins according to survey respondents. The pie chart in the center illustrates
responses to the question “Where do you think COVID‑19 first emerged?” for all 974 respondents
across mainland China. The stacked bar graphs in each corner illustrate responses to the question
“Which of the following sources do you think COVID‑19 most likely originated from?” for each
group of respondents according to their responses for where COVID‑19 emerged (those respondents
who indicated the virus originated in China: top left; Europe: top right; US: bottom right; I don’t
know: bottom left). “Yes” indicates respondents selected the option as a likely source, “No” indicates
respondents did not select the option, with multiple selections possible.

Respondents selecting Europe as the origin region demonstrate similar trends. These
respondents have greater odds of selecting imported frozen foods than the baseline group
(even more than respondents selecting the United States) and greater odds of selecting
laboratory or research (although not as great as respondents selecting the United States)
compared to the baseline group. They also have slightly greater odds of selecting wild
animal farms. Lastly, they also have reduced odds of selecting wild animals in a wet mar‑
ket and natural causes (although the effect is not as large as for respondents selecting the
United States). Selecting Europe as the origin region increases the probability of selecting
imported frozen foods and laboratory or research as the origin source by 41.3% and 9.2%,
respectively, while it decreases the probability of selecting wild animals in a wet market
and natural causes as the origin source by 15.6% and 15.0%, respectively.
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Table 3. Odds of reporting initial sources of COVID‑19 according to perceived origin regions and
demographic characteristics.

Wild
Animals in a
Wet Market

Wild Animal
Farms

Imported
Frozen Foods

Laboratory or
Research Natural Causes I Don’t Know

COVID Origin

(Base group: China)

Europe 0.432 ** 1.794 * 69.60 *** 3.391 ** 0.512 ** 0.267

(0.142) (0.625) (42.62) (1.733) (0.149) (0.289)

South Asia 0.293 17.80 *** 28.55 *** 2.297 0.706

(0.229) (16.79) (35.96) (2.620) (0.538)

US 0.135 *** 0.849 27.43 *** 24.98 *** 0.311 *** 0.511

(0.0305) (0.197) (15.78) (9.495) (0.0616) (0.229)

I don’t know 0.222 *** 0.811 18.43 *** 2.147 * 0.933 7.106 ***

(0.0574) (0.230) (10.85) (0.955) (0.213) (2.874)

Rural/urban

(Base group: rural)

Urban 0.901 0.928 3.170 ** 0.912 1.080 2.488 *

(0.259) (0.338) (1.567) (0.270) (0.314) (1.370)

Age

(Base group: 20 to 29)

30 to 39 0.859 1.010 1.230 0.912 0.917 3.733 ***

(0.221) (0.387) (0.540) (0.255) (0.240) (1.755)

40 to 49 0.643 * 3.042 *** 2.828 *** 1.301 1.209 2.337 *

(0.160) (1.026) (1.096) (0.343) (0.295) (1.117)

50 to 59 1.820 ** 8.010 *** 4.987 *** 1.054 1.834 ** 2.762 **

(0.456) (2.695) (1.946) (0.297) (0.455) (1.358)

60 to 69 5.491 *** 35.58 *** 16.53 *** 0.290 *** 0.845 1.041

(1.543) (13.26) (6.439) (0.0945) (0.240) (0.669)

70 to 79 13.75 *** 10.96 *** 57.50 *** 0.423 * 10.29 *** 0.0961 **

(5.955) (5.035) (29.25) (0.207) (4.178) (0.109)

Gender

(Base group: female)

male 0.636 *** 0.437 *** 0.769 1.330 1.052 1.120

(0.102) (0.0822) (0.157) (0.235) (0.164) (0.317)

Income

(Base group: over CNY 20,000)

CNY 10,000 to 20,000 0.775 0.399 *** 1.243 2.871 *** 0.667 * 1.287

(0.192) (0.107) (0.358) (0.819) (0.163) (0.916)

CNY 5000 to 10,000 0.586 ** 0.158 *** 0.888 2.618 *** 0.773 3.714 **

(0.137) (0.0421) (0.246) (0.716) (0.175) (2.429)

CNY 1000 to 5000 0.318 *** 0.0360 *** 0.567 3.702 *** 0.539 ** 7.168 ***

(0.0918) (0.0129) (0.203) (1.200) (0.152) (5.067)
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Table 3. Cont.

Wild
Animals in a
Wet Market

Wild Animal
Farms

Imported
Frozen Foods

Laboratory or
Research Natural Causes I Don’t Know

Under CNY 1000 0.0625 *** 0.0970 *** 24.21 *** 3.860 * 0.203 ** 24.21 ***

(0.0511) (0.0821) (23.29) (2.767) (0.145) (23.29)

Education

(Base group: college)

graduate 1.256 0.831 0.694 1.186 1.156 0.694

(0.355) (0.287) (0.465) (0.376) (0.319) (0.465)

High school 0.987 2.110 *** 0.528 1.242 1.110 0.528

(0.239) (0.561) (0.239) (0.320) (0.258) (0.239)

Middle school or
below 2.554 5.732 *** 0.977 0.393 0.240 ** 0.977

(1.824) (3.546) (0.975) (0.356) (0.164) (0.975)

Constant 5.961 *** 0.811 0.00374 *** 0.0178 *** 0.985 0.00374 ***

(2.624) (0.430) (0.00369) (0.0100) (0.413) (0.00369)
Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. Each column represents one binary logistic
regression model. Values reported are Exp(B) values (values greater than 1 signify increased odds, whereas
values less than 1 signify decreased odds).

Within thesemodels, therewere numerous significant demographic effects. We found
that older respondents (40+) and urban residents have greater odds of selecting imported
frozen foods as a source, with the effect intensifying with age. Older respondents (50+)
have higher odds of selecting wild animals in a wet market and wild animal farms. Com‑
pared to the 20~29 age group, being in the eldest respondents (70+) category increased
the probability of perceiving imported frozen foods as an origin source by 62.1%. Male
respondents have reduced odds of selecting wet markets and wild animal farms as the
source, with a decreased probability of selecting these as an origin source by 8.3% and
12.2%, respectively. Income also has an influence: mid‑to‑low‑income respondents (un‑
der CNY 20,000) have increased odds of selecting laboratory or research and increased
odds of selecting that they do not know. Being in the income category of CNY 10,000
to 20,000 increases the probability of selecting laboratory or research as an origin source
by 15.3%. In contrast, respondents in these income ranges have reduced odds of select‑
ing wild animals in a wet market, wild animal farms, and natural causes. Being in the
income category of CNY 1000 to 5000 decreases the probability of selecting wild animal
farms as an origin source by 49.5%. Lastly, education has some influence, with respon‑
dents with a high school degree or below having increased odds of selecting wild ani‑
mal farms as a source. Compared to respondents with a college degree, being in these
categories increases the probability of selecting wild animal farms as an origin source by
11.0% and 26.9%, respectively.

Next, weused amultinomial logistic regressionmodel to determine the odds of report‑
ing different origin regions (China, United States, Europe, etc.) according to demographic
variables (Table 5), along with the predicted probability changes (Table 6). We found that
age is a significant factor. Older respondents (60–79) have increased odds of considering
Europe an origin (increase in probability by 17.5%), and the eldest respondents (70–79)
have decreased odds of considering the United States an origin (decrease in probability
by 33.2%). Income also has some influence; mid‑income respondents (CNY 5000–20,000)
had decreased odds of considering the United States or Europe as the origin. Being in the
CNY 10,000 to 20,000 income category (compared to the over CNY 20,000 income group)
increases the probability of selecting China as the region origin by 10.0% and Europe by
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9.4%. Being in the CNY 5000 to 10,000 income category increases the probability of select‑
ing China as the region origin by 9.2%, while decreasing the probability of selecting the
United States by 15.6%.

Table 4. Predicted probability changes of reporting initial sources of COVID‑19 according to per‑
ceived origin locations and demographic characteristics.

Wild Animals
in a Wet
Market

Wild Animal
Farms

Imported
Frozen Foods

Laboratory or
Research Natural Causes I Don’t Know

COVID Origin
(Base group: China)
Europe −0.156 * 0.0893 0.413 *** 0.0920 * −0.150 * −0.0368

(0.011) (0.096) (0.000) (0.036) (0.018) (0.099)
South Asia −0.235 0.437 *** 0.260 0.0528 −0.0796 0

(0.142) (0.000) (0.133) (0.580) (0.642) (.)
US −0.391 *** −0.0237 0.254 *** 0.462 *** −0.245 *** −0.0240

(0.000) (0.485) (0.000) (0.000) (0.000) (0.187)
I don’t know −0.293 *** −0.0302 0.198 *** 0.0470 −0.0160 0.197 ***

(0.000) (0.462) (0.000) (0.074) (0.762) (0.000)
Rural/urban
(Base group: rural)
Urban −0.0193 −0.0108 0.122 ** −0.0141 0.0149 0.0411 *

(0.717) (0.838) (0.004) (0.758) (0.790) (0.036)
Age
(Base group: 20 to 29)
30 to 39 −0.0299 0.000928 0.0144 −0.0150 −0.0164 0.0785 **

(0.555) (0.980) (0.635) (0.742) (0.740) (0.004)
40 to 49 −0.0841 0.144 *** 0.0981 ** 0.0436 0.0376 0.0441

(0.077) (0.000) (0.003) (0.317) (0.432) (0.064)
50 to 59 0.125 * 0.318 *** 0.181 *** 0.00860 0.127 * 0.0555 *

(0.016) (0.000) (0.000) (0.853) (0.013) (0.033)
60 to 69 0.347 *** 0.595 *** 0.406 *** −0.176 *** −0.0312 0.00163

(0.000) (0.000) (0.000) (0.000) (0.552) (0.950)
70 to 79 0.477 *** 0.379 *** 0.621 *** −0.130 0.490 *** −0.0438 **

(0.000) (0.000) (0.000) (0.057) (0.000) (0.006)
Gender
(Base group: female)
Male −0.0830 ** −0.122 *** −0.0324 0.0435 0.00995 0.00628

(0.004) (0.000) (0.191) (0.102) (0.744) (0.688)
Income
(Base group: over CNY 20,000)
CNY 10,000 to 20,000 −0.0489 −0.160 *** 0.0286 0.153 *** −0.0822 0.00713

(0.305) (0.001) (0.445) (0.000) (0.098) (0.710)
CNY 5000 to 10,000 −0.102 * −0.312 *** −0.0148 0.138 *** −0.0531 0.0556 **

(0.022) (0.000) (0.671) (0.000) (0.260) (0.007)
CNY 1000 to 5000 −0.213 *** −0.495 *** −0.0661 0.194 *** −0.122 * 0.105 ***

(0.000) (0.000) (0.109) (0.000) (0.026) (0.001)
Under CNY 1000 −0.433 *** −0.383 ** −0.0822 0.201 −0.265 ** 0.246 *

(0.000) (0.001) (0.447) (0.076) (0.003) (0.018)
Education
(Base group: college)
Graduate degree 0.0427 −0.0251 0.106 * 0.0264 0.0287 −0.0198

(0.423) (0.584) (0.028) (0.594) (0.604) (0.548)
High school −0.00242 0.110 ** 0.0433 0.0337 0.0206 −0.0321

(0.957) (0.006) (0.266) (0.408) (0.655) (0.108)
Middle school or
below 0.175 0.269 ** 0.115 −0.129 −0.212 ** −0.00139

(0.176) (0.006) (0.253) (0.232) (0.002) (0.981)
p values in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 5. Odds of reporting different origin locations of COVID‑19 according to demographic characteristics.

Europe I Don’t Know South Asia US Changed
Mind: Yes

Rural/urban

(Base group: rural)

urban 1.075 1.102 0.595 0.809 1.004

(0.629) (0.472) (0.624) (0.294) (0.259)

Age

(Base group: 20 to 29)

30 to 39 0.822 1.090 0.739 1.079 0.615 **

(0.463) (0.426) (0.741) (0.372) (0.150)

40 to 49 0.541 0.639 0.365 0.873 0.969

(0.282) (0.237) (0.369) (0.276) (0.218)

50 to 59 0.534 0.492 * 0.144 0.524 ** 0.853

(0.274) (0.184) (0.179) (0.165) (0.199)

60 to 69 5.415 *** 0.822 1.08 x 10‑8 1.437 0.521 **

(2.753) (0.387) (7.56 x 10‑5) (0.568) (0.135)

70 to 79 2.635 * 0.781 1.91 x 10‑9 0.231 *** 3.585 ***

(1.520) (0.392) (2.76 x 10‑5) (0.119) (1.293)

Gender

(Base group: female)

male 1.492 1.199 1.893 0.813 0.704 **

(0.470) (0.282) (1.453) (0.159) (0.103)

Income

(Base group: over CNY 20,000)

CNY 10,000 to 20,000 0.170 *** 0.908 1.015 0.448 ** 0.301 ***

(0.0895) (0.400) (1.353) (0.149) (0.0711)

CNY 5000 to 10,000 0.359 ** 1.193 0.226 0.398 *** 0.306 ***

(0.160) (0.501) (0.335) (0.128) (0.0672)

CNY 1000 to 5000 0.760 2.176 0.383 0.850 0.677

(0.407) (1.062) (0.468) (0.331) (0.177)

Under CNY 1000 0.488 3.199 2.02 x 10‑10 0.374 0.927

(0.630) (2.687) (2.01 x 10‑5) (0.305) (0.511)

Education

(Base group: college)

graduate 0.550 1.163 2.48 x 10‑8 1.219 0.583 *

(0.318) (0.527) (0.000194) (0.466) (0.162)

High school 0.174 *** 0.464 ** 0.979 0.758 0.933

(0.0879) (0.158) (0.963) (0.207) (0.199)

Middle school or below 0.0642 ** 0.541 1.28 x 10‑8 0.344 0.0890 ***

(0.0745) (0.377) (0.000375) (0.241) (0.0629)

Constant 2.326 *** 1.110 0.331 10.23 *** 2.364 **

(0.508) (0.695) (0.527) (5.201) (0.829)
Standard errors in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1. Column (1)~(4) represents one multinomial
regressionmodel. Column (5) represents one binary logistic regressionmodel. Values reported are Exp(B) values
(values greater than 1 signify increased odds, whereas values less than 1 signify decreased odds).
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Table 6. Predicted probability change of reporting different origin locations of COVID‑19 according
to demographic characteristics.

China Europe I Don’t Know South Asia US Changed Mind:
Yes

Rural/urban

(Base group: rural)
Urban 0.0143 0.0135 0.0306 −0.0039 −0.0611 0.0008

(0.7443) (0.7137) (0.4641) (0.7071) (0.2957) (0.9891)

Age

(Base group: 20 to 29)

30 to 39 −0.0054 −0.0141 0.0109 −0.0054 0.0205 −0.1073 **

(0.8888) (0.6065) (0.8118) (0.7184) (0.71) (0.0449)

40 to 49 0.034 −0.0217 −0.0417 −0.0103 0.0472 −0.0071

(0.3771) (0.3773) (0.3179) (0.4451) (0.367) (0.8895)

50 to 59 0.1025 ** −0.0035 −0.0286 −0.0142 −0.043 −0.0362

(0.0166) (0.8979) (0.5184) (0.2727) (0.4304) (0.494)

60 to 69 −0.0419 0.1747 *** −0.0916 ** −0.019 −0.009 −0.1411 **

(0.275) (0) (0.0335) (0.1048) (0.8779) (0.0105)

70 to 79 0.0926 0.2155 *** 0.0564 −0.019 −0.3323 *** 0.2779 ***

(0.1769) (0.0013) (0.4112) (0.1048) (0) (0.0001)

Gender

(Base group: female)

Male 0.0053 0.0379 * 0.0369 0.0056 −0.0886 *** −0.0763 **

(0.834) (0.0757) (0.1631) (0.359) (0.0075) (0.0165)

Income

(Base group: over CNY 20,000)

CNY 1000 to 5000 −0.0003 −0.033 0.1111 *** −0.0001 −0.0914 −0.0903

(0.9925) (0.4335) (0.0084) (0.9962) (0.1221) (0.1315)

CNY 10,000 to 20,000 0.1002 ** −0.0938 *** 0.0734 ** −0.0064 −0.0812 −0.2743 ***

(0.0102) (0.0076) (0.04) (0.6027) (0.1203) (0)

CNY 5000 to 10,000 0.0919 *** −0.0458 0.1156 *** −0.0032 −0.1585 *** −0.2711 ***

(0.0082) (0.1955) (0.0006) (0.7924) (0.0011) (0)

Under CNY 1000 0.0364 −0.0501 0.3032 ** −0.0112 −0.3078 ** −0.0171

(0.6812) (0.5871) (0.0135) (0.327) (0.0107) (0.8915)

Education

(Base group: college)

Graduate degree −0.0111 −0.0577 * 0.0183 −0.0083613 ** 0.0652 −0.1133 **

(0.8008) (0.0564) (0.7287) (0.0146) (0.2729) (0.041)

High school 0.0756 * −0.0895 *** −0.0537 0.0037 0.0702 −0.0152

(0.0714) (0) (0.1096) (0.7289) (0.1504) (0.744)

Middle school or below 0.1808 −0.1069 *** 0.044 −0.0083613 ** −0.1033 −0.3618 ***

(0.1571) (0) (0.6614) (0.0146) (0.4384) (0)

p values in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.

The survey also asked if respondents changed their mind about the origins of COVID‑19
within the past year. Approximately 42% of respondents indicated that they had changed their
minds, with various sources of information contributing to this opinion change (Figure 2). Na‑
tional news reports were the most frequently cited attributing factor (59.8% of respondents indi‑
cating a change in opinion listed this as a contributing factor), followed by social media (45.9%),
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scientific reports (44.4%), the WHO investigation (42%), talking with friends and family (31.9%),
and other unlisted reasons (0.3%).
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Figure 2. Respondents who have changed their minds about COVID‑19 origins in the past year
reported cause of change in opinion. The pie chart illustrates responses to the question “In the past
year, has your opinion of where COVID‑19 originated changed?” for all 974 respondents across
mainland China. The stacked bar graph illustrates responses to the question “What has been the
cause of this change in opinion?” for those respondents who indicated a change of opinion. “Yes”
indicates respondents selected that factor as contributing to their opinion change, “No” indicates
respondents did not select that factor.

Our final binary logistic regressionmodel was used to determine which demographic
characteristics influenced the odds of whether participants changed their minds about
where COVID‑19 originated (Table 5, last column), along with the predicted probability
change (Table 6, last column). We found that male respondents have lower odds of chang‑
ing their minds about where the virus originated than female respondents; mid‑income
respondents (CNY 5000–10,000) also have reduced odds of changing theirminds than high‑
income respondents (over CNY 20,000); and respondents with a graduate degree andmid‑
dle school education or below have reduced odds of changing their mind compared to
those with college degrees.

Lastly, the survey asked respondents about measures they thought to be effective in
preventing the emergence and spread of infectious diseases such as COVID‑19. Again,
respondents could select more than one response. The most frequently selected preventa‑
tive method was monitoring and restricting imported products (78.3%), followed by regu‑
lations governing wild animal farms (76.0%), regulations governing wet markets (75.4%),
regulations governing the wildlife trade (69.8%), and regulating virology research (61.7%)
(Figure 3). Surprisingly, the least selected measure was investments in public health, al‑
though this was still selected by more than half of respondents (58.4%).
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Figure 3. Effectiveways to prevent the emergence of diseases such as COVID‑19, according to survey
respondents. “Yes” indicates respondents selected the option as an effective prevention method;
“No” indicates respondents did not select the option as an effective prevention method.

Overall, these results show that respondents believe COVID‑19 first emerged through
a diversity of different pathways, either in China or abroad. Although most report the
United States as the initial location where the virus first emerged (52.9%), almost as many
(47.1%) report another location or that they do not know. There is thus no overwhelming
consensus on COVID‑19 origins either in terms of where or how the virus first emerged
and respondents generally support a diverse range of policy interventions to prevent the
emergence of infectious diseases such as COVID‑19.

3.2. Media Analysis
Our media analysis provides more context for understanding and interpreting the

survey results. The graph at the bottom of Figure 4 demonstrates the frequency of various
origin stories in reporting cycles in China since the first detected case in December 2019.
The figure illustrates a clear transition from a strong focus on wildlife reporting at the
outset of the outbreak to a focus on cold‑chain transmission in November 2020 to January
2021, and then transitioning again to a focus on the potential of a lab leak in the summer
of 2021.

This trajectory follows certainmedia events, noted at the top of the figure. Specifically,
politicization surrounding the virus began to intensify in March 2020, when US President
Trump referred to COVID‑19 as the “Chinese virus” in a tweet and Chinese foreign min‑
istry spokesperson Zhao Lijian tweeted that COVID‑19 may be linked to the US Army’s
participation in the Military World Games held in Wuhan in October 2019 [32]. In the
same month, Secretary of State Mike Pompeo shared a heated phone call with a top Chi‑
nese diplomat, Yang Jiechi, inwhich Pompeo criticizedYang for spreading “disinformation
and outlandish rumors.” Yang countered that the United States has denigrated China and
“aroused the strong indignation of the Chinese people” [33]. Then, in April 2020, for the
first time ever, a US state (Missouri) sued the Chinese government over economic losses
tied to COVID‑19 [34]. With this, the virus became associated with a rise in prejudice and
xenophobia [35].
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This initial series of political provocations was followed by a number of reports of
COVID‑19 entering China via frozen imported meats and the head of the Chinese Center
for Disease Control, Gao Fu, publicly asserting that COVID‑19 existed “long before” it was
found in Wuhan [36]. Reports of COVID‑19 potentially being present in Europe as early
as November 2019 further muddied the waters and fueled hypotheses that the virus first
originated outside of Chinese borders [9,37]. Meanwhile, the Biden Administration’s May
26 order for a 90‑day intelligence inquiry into the virus origins (including the potential
that the Wuhan Institute of Virology was the site of initial human transmission) shifted
attention toward the lab leak hypothesis, contributing to a tense political atmosphere. As
the investigation concluded in August 2021, yielding no definitive evidence except confir‑
mation that the virus was not “weaponized” and unlikely to be engineered [13], political
tensions between the United States and China were at an all‑time high.

4. Discussion
These results are quite different from what one would expect regarding perceptions

of COVID‑19 origins in Western countries. For example, a June 2021 Economist/YouGov
poll reported that 58% of 1500 US respondents believe COVID‑19 originated from a labo‑
ratory in China, with nomention of any other country as a potential origin [38]. In general,
conspiracy theories concerning COVID‑19 in the United States are prevalent and associ‑
ated with media exposure [22,39]. Beyond conspiracies, however, most Westerners would
nonetheless still likely report China as the origin country—whatever the source—in sharp
contrast to our findings for Chinese respondents as reported in Figure 1.

To be clear, what our survey shows—as well as those conducted in the United States
and other countries—is perceptions of COVID‑19 origins, not any factual information con‑
cerning the virus’s true origins. Yet, these perceptions matter in affecting the policy re‑
forms and behavior change needed to prevent pandemics [40–42]. They represent the
opinions of large swaths of the global population that cannot simply be cast aside. Rather
than ignoring these starkly divergent perspectives or dismissing them due to large‑scale
censorship, policymakers alongside the general public should consider its significance for
global pandemic prevention moving forward.

One may be inclined to explain Chinese perceptions in COVID‑19 origins and their
clear difference from perceptions in Western countries with the acknowledgement that,
relative to most Western countries, China engages in censorship and political propaganda
at a vast and systematic scale. Why then should we be surprised that Chinese citizens
think differently than those in, for example, the United States? However, such censorship
does not fully explain the tremendous discrepancy at hand. Looking at COVID‑19 origin
hypotheses within the United States alone, and the great disparity in how virus origins
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have been publicly understood and presented in US media, doubts arise over whether
Chinese censorship is the only variable at play.

In theUnited States, perhaps themost illustrative example of the politics of COVID‑19
origin stories is the shift in public opinion concerning the lab leak hypothesis in the summer
of 2021 [13]. Throughout 2020, this explanation was a fringe theory, banned (some would
say “censored”) from Facebook. Then, in mid‑2021, with no overwhelming change in evi‑
dence, there was a sudden deluge of media reports on the topic, and the Facebook ban was
lifted [43]. President Joe Biden ordered the intelligence investigation into the possibility,
which concluded with no definitive evidence [44]. What was once marginal then became
deemed plausible and worthy of serious consideration by Western accounts. For some, it
had become equally likely as the zoonotic transmission explanation or even, according to
a vocal minority, significantly more likely [45].

One explanation for this change in US public opinion may be the simple fact that the
lab leak hypothesis was initially deeply associated with former President Donald Trump
and some of his most extreme followers. Repulsed by Trump’s brand of political extrem‑
ism, scientists, themedia, andmuch of the general public instead dismissed the hypothesis.
With the transition to the Biden administration and the silencing of Trump on social media,
however, this strain of inquiry was then subject to new political narratives. The distrust
of experts and official accounts, shared by both the left and the right in the United States,
resurfaced, at least to a certain extent, in the form of the increased interest in the lab leak
hypothesis. This led to Biden’s intelligence investigation and continued media attention,
despite many scientists favoring the zoonotic origins explanation (that COVID‑19 origi‑
nated from non‑human animals) [46,47].

The rapid turnaround in United States public opinion when it comes to the lab leak
hypothesis does not imply thatAmericans finally embraced a clear‑eyed viewofCOVID‑19
origins, whereas before it was distorted. The implication, rather, is that in the face of such
extreme uncertainty other social and political factors begin to motivate the virus’s origin
stories more than concrete evidence.

The same dynamic holds true in China. Well before the lab leak hypothesis began
gaining traction in the United States, the “cold chain” hypothesis was exploding in China.
This hypothesis remains largely obscure in Europe and the United States, yet has gained
some credence since the WHO investigation findings indicated that it should not be ruled
out [10]. The hypothesis has obvious political appeal in China, potentially relieving the
entire country from “blame” (not that we should be thinking of COVID‑19 origins in this
way, but too often that is the rhetoric). Readers outside of China might scoff at the possi‑
bility, viewing it as motivated purely by politics rather than evidence, but the reaction has
not been the same in China. As our results show, in fact, a large proportion of Chinese
citizens maintain that China is not the most likely initial source of the virus and that re‑
stricting imported frozen foods is one of the best ways to fight against future pandemics.
Paving the way for this thinking, Chinese media selectively reported on speculations that
COVID‑19 first emerged earlier in other countries (such as Italy and the UK) before emerg‑
ing in China [48]. This has further induced changes of perception and narratives surround‑
ing virus origination.

China’s particular version of the lab leak hypothesis—in which the virus is said to
have originated from Fort Detrick, Maryland and spread via the November 2019 Military
World Games in Wuhan—also provides powerful political appeal, raising the possibility
that the virus did not originate in China. US Congress did in fact look into the possibility
that Wuhan’s Military World Games was a super‑spreader event, although not expressly
the possibility that the United States was the initial source [49]. China also requested an
investigation into US lung injury cases in September 2019, which were connected with
e‑cigarette usage and may, according to Chinese authorities, relate to COVID‑19 [50,51].
At the start of the Beijing Winter Olympics in February 2022, social media declarations of
possible renewed attempts at spreading the virus via the games (as was alleged to have
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occurred at Wuhan’s MilitaryWorld Games) were on the rise in China, but not covered by
official Chinese media.

Despite the lack of definitive proof when it comes to COVID‑19 origins, China’s cen‑
tral government is nonetheless pursuing an array of policy reforms to prevent future pan‑
demics (Table 7). These policies include interventions to reform the wildlife trade within
the country even thoughmuch of popular opinion locates virus origins in theUnited States.
Beyond wildlife reforms, China is also pursuing new sanitation requirements and restric‑
tions on cold‑chain imports [52] and new reforms to increase laboratory biosafety in the
aftermath of the pandemic [53], including jointly spearheading global biosecurity guide‑
lines, known as the Tianjin Biosecurity Guidelines for Codes of Conduct for Scientists, with
Johns Hopkins University.

Table 7. Major policies established by the Chinese government to prevent the outbreak of future
pandemics in various sectors.

Wildlife trade
policies

26 January 2020 Temporary ban on all wildlife trade for consumption.

24 February 2020
Comprehensive ban on the farming, trade, and sale of
all terrestrial wildlife for consumption, excluding
amphibians and aquatic reptiles.

30 September 2020
Wildlife farming phase‑out for 45 species by the end of
2020, permitting 19 additional species to be farmed for
only non‑consumption purposes.

5 February 2021 Revision to the National List of Protected Animals,
increasing protected species from 471 to 988.

1 May 2021

Animal epidemic prevention law amendments went
into effect, banning the slaughter of livestock in
markets and the overall trade of live animals in certain
areas, to be determined by county‑level governments.

Cold chain
food

distribution
policies

18 November 2020

Two sets of technical guidelines were issued by the
State Council: (1) Technical Guidelines for Prevention
and Control of Novel Coronavirus in the Production of
Cold‑Chain Food and (2) Technical Guidelines for
Disinfection of Novel Coronavirus in Cold Chain Food
Production Processes.

2 March 2022 Revised second edition of the two above guidelines
released.

Biosafety
policies

15 April 2021

New National Biosecurity Law goes into effect,
establishing biosecurity risk and prevention and
control mechanisms for outbreaks of infectious
diseases related to animals and plants.

3 September 2021

The Tianjin Biosecurity Guidelines for Codes of
Conduct for Scientists, developed jointly by Tianjin
University and Johns Hopkins University with an eye
to preventing future biosecurity‑related outbreaks of
infectious disease, submitted to the UN Biological
Weapons Convention.

Similar reforms need not wait for decisive proof of virus origins in the United States
and other countries. Conclusive evidence of a lab leak is not needed to pursue better reg‑
ulation of “gain‑of‑function” virology research; reducing the spread of COVID‑19 via the
cold chain is beneficial regardless of whether the virus emerged inside or outside Chinese
borders; and wildlife reforms that China is now aggressively pursuing were long overdue
whether or not there was a species jump from bats to humans. Indeed, finding the true ori‑
gin of COVID‑19 does not change the future probability of another virus emerging through
these various avenues.
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Moreover, changing practices across a variety of domains is possible despite the lack
of consensus on virus origins. According to our findings, for example, of those respondents
who consumed wildlife on a regular basis before the pandemic (45% of the total sample),
the vast majority (89.5%) reported that they were less likely to consume wildlife products
after the outbreak. This substantial change in consumption patterns happened despite
the widespread belief that the virus originated overseas. On top of this, the vast majority
of total respondents indicated support for bans on the sale of bats (85.7%) and pangolins
(85.1%) within China, including many who did not report wet markets or animal farms (or
even China) as the likely origin of the virus. This shows that practices can be altered and
new policies established to mitigate future viral emergence and transmission regardless of
definitive proof of origins [54,55].

5. Conclusions
Debates over the origins of COVID‑19 are motivated by the laudable goal of prevent‑

ing future pandemics. For participants on both sides, the ultimate aim is the mitigation
of future global health disasters. Is it possible, however, that such heated debates risk
exacerbating the problem they aim to solve? Debates over COVID‑19 origins exceed the
boundaries of our knowledge, spinning out into larger social conflicts over science, the
media, and the role of experts, with the unintended consequence that they divide national
and international responses to current and future pandemics. Such polemics feed off grow‑
ing distrust of elites and governmental institutions at home and abroad. They are, in this
sense, red herrings: politically explosive and captivating to the public imagination, but
liable to exacerbate the mutual distrust and political maneuverings that make responses
to pandemics provincial in nature and hamstrung by competing political ideologies and
cultural inertia.

How, then, to move forward amid such polarization? Our purpose in recounting
these various and conflicting origin stories is not to support or oppose any particular one
and not to assert that any are based in fact. Rather, we emphasize that given extreme un‑
certainty, cultural and political perspectives more than “evidence” (simply because there
is such a lack of definitive evidence) begin to impact and sometimes distort public under‑
standings. This is true in countries across the globe.

While it is easy to point to China’s political maneuverings and censorship as the cause
of global dissonance, this ignores the dissonance that divides public opinion inmany coun‑
tries, including the United States. In the United States, questioning official narratives as
propounded by governmental experts and federal agencies is a national pastime that unites
political parties on the left and the right. At its best, such skepticism is a key component
of a healthy democracy in which citizens educate themselves and hold their elected repre‑
sentatives accountable. Yet, this skepticism also shapes narratives of COVID‑19 origins in
the face of inconclusive evidence.

The result, when analyzed at the global level, is the circulation of vastly different nar‑
ratives of shared global events both within and between countries. Our results show both
large‑scale discrepancies between origin stories circulating in China compared to what
one would expect to find in the United States or Europe, but also finer‑grained demo‑
graphic discrepancies between the uptake of different origin stories within China (low‑
income households are more likely to support the lab leak hypothesis, for example, while
the elderly are less likely to support it). The fact is that our contemporary world is remark‑
ably connected when it comes to the circulation of goods, services, and people, yet starkly
divided when it comes to the cultural and political narratives that make meaning of our
shared reality.

While previous pandemics—SARS, MERS, Ebola—had clear origins and thus a clear
plan of action for prevention efforts, COVID‑19 thus far does not. Definitive evidence, how‑
ever, is not necessary for policy reform and changes in practices now. Pursuing multiple
pathways of reform and prevention is preferable to pointing fingers. COVID‑19will not be
the last global pandemic. Rather than proffering isolationism, politicization, and ideologi‑
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cal polarization, nations must learn from the momentous impacts of the current pandemic
and collectively prepare for the next through a plurality of different pathways [56].
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