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Abstract

Objectives

Governments around the world have implemented numerous policies in response to the

COVID-19 pandemic. This research examines the political issues resulting in public opinion

concerning their responses to the pandemic via an international perspective. The objectives

of this study are to: (1) measure the association and determine whether differences in politi-

cal support can be attributed to the presence of approval ratings during the pandemic, and

to (2) identify exceptional cases based on statistical predictions.

Methods

We collect information from several open-sourced surveys conducted between June and

September 2020 of public sentiment concerning governments’ response toward COVID-19.

The 11 countries in our sample account for over 50% of the world’s Gross Domestic Product

(GDP). The study includes country-specific random effects to take into account the data’s

clustered structure. We consider “political partisanship” and “pre-pandemic approval ratings

in 2019” as two potential explanatory variables and employ a mix-effect regression for

bounded responses via variable transformation and the wild bootstrap resampling method.

Results

According to the wild bootstrap method, the mixed-effect regression explains 98% of the

variation in approval ratings during the pandemic in September 2020. The findings reveal

partisan polarization on COVID-19 policies in the U.S., with opposing supporters most likely

to express negative sentiments toward the governing party.

Conclusions

The evidence suggests that approval ratings during the pandemic correlate to differences in

political support and pre-pandemic approval ratings, as measured by approval ratings from

the views between governing coalition supporters and opponents.
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1. Introduction

The COVID-19 pandemic has put governments worldwide under extreme pressure to react

fast and decisively. Most of them have implemented numerous policies in response to the pan-

demic, but they vary substantially across countries. While the challenges appear to be similar

for many governing parties, the political reactions differ markedly. The impact of the COVID-

19 pandemic on human lives and political attitudes is clearly unquestionable.

Several contemporaneous studies target the impact of COVID-19 on political attitudes and

behavior, such as [1, 2] comparing respondents’ political attitudes in 15 European countries

and finding that public support for governing parties increases in response to lockdown poli-

cies. [3] conclude that approval of incumbent politicians falls as COVID-19 cases grow. [4]

investigate the most important predictor variables influencing the satisfaction of citizens on

their governments’ responses to the pandemic based on five covariates for analysis: the num-

ber of confirmed cases per million population, the number of deaths per million population,

governments’ containment and health policies, their stringency policies, and their economic

support policies. Their results reveal that people pay stronger attention to the “number” of gov-

ernment battles against COVID-19 rather than what policies a government may initiate.

Partisanship in many countries has an important influence on attitudes about a govern-

ment’s policies. People who identify with the current ruling party are remarkably more satis-

fied with government policies than those who either support the opposition or identify with

no political party. The papers mentioned above do not consider one crucial factor, political

partisanship, when dealing with government approval issues regarding the COVID-19 pan-

demic. [5–7] pay attention to partisan differences in U.S. respondents’ views over the COVID-

19 pandemic, but their results limit individual behavior and beliefs about the pandemic to be

partisan.

This present study aims to measure the strength of relationship and association between

variables and to determine whether differences in political support correlate to the presence of

public opinion concerning governments’ responses amid the COVID-19 pandemic from an

international perspective. We analyze a dataset of 11 advanced economies and discover the

hidden factors on public opinion relating to governments’ responses to the pandemic. Each

datapoint includes a survey result. The objectives of this study are to: (1) measure the associa-

tion among pre-pandemic approval ratings, political partisanship, and pandemic approval rat-

ings in 2020; to (2) investigate whether differences in political support and pre-pandemic

approval ratings are due to the presence of approval ratings during the pandemic; and to (3)

identify exceptional cases based on statistical predictions. The datasets come from public

open-sourced surveys and are grouped by political partisanship. The study considers “political

partisanship” and “pre-pandemic approval ratings in 2019” as two potential explanatory vari-

ables and incorporates a country-specific random effect as a mixed-effect regression for

bounded responses via a variable transformation. One can avoid the shortcoming of multiple

regression in this study by adding a random effect component in regression. Mixed-effects

modeling allows us to examine the condition of interest while also taking into account variabil-

ity within and across items simultaneously.

We adopt bootstrapping (or resampling) methods to overcome problems of unknown sam-

pling distributions. The bootstrap, proposed initially by [8], approximates the unknown theo-

retical sampling distribution of the coefficient estimates by an empirical distribution obtained

through a resampling process. This computer-based technique is powerful for presenting sta-

tistical inferences without requiring strong assumptions on the sample or the population. We

employ wild bootstrap resampling methods by [9, 10] for making inferences as the sample

does not conform to the assumptions of normality and homoskedasticity.
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2. Data description

We collect the public open-sourced data concerning the “majorities of governing party sup-

porters who say their country has dealt with the COVID-19 outbreak well” from the Global

Attitudes Survey conducted in June through August 2020, which is available from the Pew

Research Center [11]. However, [11] mainly focus on political division within the U.S. The

purpose of this study is different from the literature mentioned above, as we examine the asso-

ciation and the effects of two potential explanatory variables on public opinion concerning

governments’ responses amid the COVID-19 pandemic.

Fig 1 illustrates the approval ratings of respondents who “say their country has dealt with

the COVID-19 outbreak well”, grouping them by governing party supporters and non-sup-

porters. We observe among all countries surveyed that governing party supporters are more

likely to say their government has done a good job than those who do not support the govern-

ing coalition.

The information of South Korea in Fig 1 is not included in the Pew Research Center data.

The approval rating of South Korea is from [12] via a web survey from September 9–18, 2020,

Fig 1. Approval ratings of respondents who “say their country has dealt with the COVID-19 outbreak well” grouped by governing party supporters (1) and non-

supporters (0).

https://doi.org/10.1371/journal.pone.0260062.g001
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in which 82.81% of the respondents from the Democratic Party, the current party in charge of

the country’s government, support the government’s approach to the pandemic, while 45.12%

holding a “no party preference” are satisfied with the government’s response to the 2020

COVID-19 outbreak.

In our study there are 6 European countries (Germany, Netherlands, France, UK, Sweden,

and Spain), 2 North American countries (the U.S. and Canada), one Oceania country (Austra-

lia), and 2 East Asia countries (Japan and South Korea). The pre-pandemic source is from

[13], who present the economic attitudes among governing coalition supporters and oppo-

nents in 2019. Aside from the nine advanced economies in [13], our study further gathers

information on Germany and South Korea. Therefore, we have 22 datapoints for 11 countries.

The datapoint of Italy is not in this study since there was no information among governing

coalition supporters and opponents in 2019. Nevertheless, these 11 countries in our sample

account for over 50% of the world’s Gross Domestic Product (GDP) in 2020.

The information of Germany comes from the survey “in favor of Federal Chancellor

remaining in office” in March 2019 [14]. In South Korea, with its presidential system, we fol-

low the Gallup Korea Daily Opinion [15]. By political party in South Korea, 80% of Demo-

cratic Party supporters evaluated the president’s performance positively, while 20% of non-

party supporters showed positive support in 2019.

Fig 2 exhibits pre-pandemic approval ratings, while Table 1 shows the summary approval

ratings for the 11 countries pre-pandemic and amid the COVID-19 pandemic. The notation

{Yij} stands for an approval rating, like public opinion, concerning how the governing parties

had done a good job dealing with the COVID-19 outbreak in September 2020, while {Xi1j}

stands for an approval rating for governing parties in 2019. Each country has two approval rat-

ings based on governing party supporters (1) and non-supporters (0). We denote this variable

as “Support.” We notice considerable heterogeneity in approval ratings during the pandemic

in September 2020, as well as approval ratings for the pre-pandemic period in 2019.

3. Methodology

We first measure the association among all variables based on [16]. When the continuous vari-

ables of interest have extreme values, then in this case a more appropriate measure of a linear

relationship is the Spearman rank correlation coefficient. Table 2 reports the Pearson correla-

tion coefficient and Spearman rank correlation coefficient for continuous-continuous vari-

ables, {Y,X1}. All Pearson and Spearman rank correlation coefficients show only a slight

difference. We provide a point-biserial correlation coefficient when dealing with continuous-

nominal variables; i.e., {Y, support} and {X1, support}.

Since {Yij}, the pandemic approval rating, is a bounded response variable, we employ a logis-

tic transformation to handle the bounded response variables (see [4, 17]) so that its support

becomes a real line. We specify that a regression model with random intercepts varies by coun-

try. To such an end, a useful reparameterization of the mixed-effect regression goes as follows:

Respij ¼ aj þ b0 þ b1X1ij þ b2Supportij þ �ij; i ¼ 1; 2; j ¼ 1; . . . ; k; ð1Þ

where Respij ¼ ln Yij
100� Yij

� �
� 10; αj is a country-specific random effect; {Yij} is an approval rating

of respondents who “say their country j has dealt with the COVID-19 outbreak well” in Septem-

ber 2020; and {X1ij} stands for approval rating for the governing parties of country j in 2019. We

present governing party supporters and non-supporters through a subscript as group i and Sup-
portij = 1 if from the group of party supporters; otherwise, Supportij = 0. The lower panel of

Table 2 shows the association among three variables, {Resp, Y,X1}.
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There are several popular bootstrap methods for regression, such as empirical bootstrap,

residual bootstrap, and wild bootstrap [18]. The wild bootstrap developed in [10] helps over-

come heteroskedasticity in the error term. We apply the wild bootstrap resampling method to

the mixed-effect model in (1). The wild bootstrap calls for bootstrapping residuals from an

“external” distribution. The following steps demonstrate how the wild bootstrap works in our

analysis.

1. We fit a mixed-effect model in Eq (1). We save ( dRespij ; eij), which are the predicted values

and the residual values, respectively.

Fig 2. Pre-pandemic approval ratings in 2019 grouped by governing party supporters (1) and non-supporters (0).

https://doi.org/10.1371/journal.pone.0260062.g002

Table 1. Descriptive statistics.

Notation Sample size Min Max Mean Std. dev.

Approval rating for COVID-19 {Y} 22 29 98 72.31 21.02

Pre-pandemic approval rating {X1} 22 20 96 63.55 21.55

Political partisanship {Support} 22 0 1

https://doi.org/10.1371/journal.pone.0260062.t001
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2. We generate independent and identically distributed random variables Vij~N(0, 1), i = 1,2,

j = 1,. . .,k.

3. We obtain the bootstrap sample ðResp�ij;X1ij; SupportijÞ by:

Resp�ij ¼ dRespij þ Vij � eij; ð2Þ

4. We repeat Steps 2 and 3 B times and obtain B sets of fitted coefficients and R2.

5. We analyze the bootstrap distribution to estimate standard errors and confidence intervals

for the parameters.

4. Results and discussion

We use a mixed-effect regression to investigate the relationship in which a country-specific

random effect takes into account the data’s clustered structure. Grounded on 3000 bootstrap

replicates, the mixed-effect regression explains 98% of the variation in “the government

approval ratings amid the pandemic” (Table 3). The fixed-intercept estimate, bb0 = -3.6584, rep-

resents the average intercept, and random intercepts allow each country to deviate from this

average. This study shows that both “pre-pandemic approval ratings” and “political partisan-

ship” variables significantly affect attitudes toward the pandemic. Fig 3 presents a scatter plot

of pandemic approval ratings versus pre-pandemic approval ratings. However, the former is

not our transformed response variable in Eq (1).

Table 4 reports predictions for Australia and U.K.; these datapoints are possible “outliers”

when we do not take country-level variability into account. However, when we employ the

mixed-effect regression, the predicted approval ratings of 92.54% and 97.92% for non-support-

ers and supporters in Australia are very close to the observed approval ratings of 93% and 98%,

respectively. This is similar for the U.K., whose predicted approval ratings of 37.59% and

70.69% are for non-supporters and supporters, while the observations are 37% and 70%,

respectively. However, the situation is very different from the U.S.

Table 2. Measure association of variables in the full sample and transformed data. A Pearson correlation coefficient is for {Y, X1} or {Resp, X1}, and Spearman rank

correlation coefficient is in (). A point-biserial correlation coefficient appears in boldface.

Y X1 Support

Full sample Y 1 0.7732 (0.7877) 0.6703

X1 0.7732 (0.7877) 1 0.6521

Support 0.6703 0.6521 1

Transformed data Resp X1 Support

Resp 1 0.7507 (0.7732) 0.5704

X1 0.7507 (0.7732) 1 0.6175

Support 0.5704 0.6175 1

https://doi.org/10.1371/journal.pone.0260062.t002

Table 3. Parameter estimation based on the wild bootstrap methods.

Bootstrap mean 95% Bootstrap interval

β0 -3.6584 -7.1043 -0.2112

β1 0.1826 0.1160 0.2494

β2 9.4934 7.4579 11.4626

R2 0.9891

https://doi.org/10.1371/journal.pone.0260062.t003
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We find that the most significant residuals appear for the responses of the U.S., in which

the predicted approval ratings are 35.28% and 71.79% for non-supporters and supporters

while the observed approval ratings are 29% and 76%, correspondingly. The observed approval

Fig 3. Scatter plot of pandemic approval ratings and pre-pandemic approval ratings, {Yi, X1}, by governing party supporters (1) and non-supporters (0).

https://doi.org/10.1371/journal.pone.0260062.g003

Table 4. Predictions based on the wild bootstrap methods.

Country Yi

Observed

Support bYi
Predicted

95% Bootstrap

prediction interval

Australia 93 0 92.5444 91.8812 93.1111

98 1 97.9194 97.7408 98.0794

UK 37 0 37.5935 36.1849 39.0774

70 1 70.6888 69.3976 72.0397

U.S. 29 0 35.2810 27.8156 42.9564

76 1 71.7888 64.7408 77.8908

https://doi.org/10.1371/journal.pone.0260062.t004
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rating for governing party non-supporters of the U.S. is lower than the predicted value. This

study reveals partisan polarization in the U.S. on COVID-19 policies, which agrees with [5,

19]. [7] display that affective polarization influences people’s evaluations of the U.S. govern-

ment’s response to the COVID-19 pandemic. Opposing partisans are most likely to express

negative sentiments about the governing party. Non-supporters of incumbents in the U.S. give

“strict” ratings to their governing party, but “generous” ratings in favorable terms come from

supporters to their fellow partisans.

Studies suggest that the U.S. COVID-19 response at that time was affected by its political

leader [7, 20]. The COVID-19 pandemic brought severe threats to the U.S. labor market such

as an increase in the unemployment rate, circuit breakers halting the U.S. stock market’s fall,

and shocks to the economy and public health [21–23]. These events led to a more recent polar-

ization observed in the U.S. The largest partisan gap in the assessments of the pandemic in this

study is from the U.S., as the pandemic exacerbated partisan divisions in the country. The two

parties disagreed on public health strategies ranging from mask-wearing to contact tracing

[11]. Therefore, we observe a wider gap of approval ratings in the U.S. between Republicans’

and Democrats’ views of incumbent performance.

5. Conclusions

This study investigates the association and relationship of political partisanship and public

opinion concerning governments’ responses to the COVID-19 pandemic via an international

perspective. The mixed-effect regression allows for the relationship between approval ratings

during the pandemic and two explanatory variables to vary across the country.

The approval ratings of citizens regarding their governments’ responses to the pandemic in

September 2020 are based on the attitudes of supporting governing parties and the approval

ratings toward such parties in 2019, or the pre-pandemic period. The most important factors

in public opinions of a government’s performance in dealing with COVID-19 are partisanship

and pre-pandemic approval ratings from the views between governing coalition supporters

and opponents. This study deals with cross-sectional data, and if we can collect more data-

points in the near future, then we will be able to monitor the dynamics of political support

even further.

As a final remark, the COVID-19 vaccination policy and its implementation became a pri-

mary task for governments in 2021. Many challenges still lie ahead for them. A government’s

COVID-19 vaccination policy, including its vaccine acquisition, distribution plans, and priori-

tization approaches, can be additional potential public opinion factors regarding satisfaction

relating to governments’ response to the COVID-19 pandemic in 2021.

Acknowledgments

The authors thank the Editor, the Academic Editor, and anonymous referees for their valuable

time and careful comments, which have improved this paper.

Author Contributions

Conceptualization: Cathy W. S. Chen.

Data curation: Cathy W. S. Chen.

Formal analysis: Cathy W. S. Chen.

Funding acquisition: Cathy W. S. Chen.

Investigation: Cathy W. S. Chen.

PLOS ONE Public opinion concerning governments’ response to the COVID-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0260062 March 2, 2022 8 / 10

https://doi.org/10.1371/journal.pone.0260062


Methodology: Cathy W. S. Chen, Tsai-Hung Fan.

Project administration: Cathy W. S. Chen.

Resources: Cathy W. S. Chen.

Software: Cathy W. S. Chen.

Supervision: Cathy W. S. Chen.

Validation: Cathy W. S. Chen.

Visualization: Cathy W. S. Chen.

Writing – original draft: Cathy W. S. Chen.

Writing – review & editing: Cathy W. S. Chen, Tsai-Hung Fan.

References
1. Fetzer T, Hensel L, Hermle J, Roth C. Coronavirus perceptions and economic anxiety. Rev Econ Stat

2021; 1–11. https://doi.org/10.1162/rest_a_00946

2. Bol D, Giani M, Blais A, Loewen PJ. The effect of COVID-19 lockdowns on political support: some good

news for democracy? Eur J Polit Res 2021; 60:497–505.

3. Herrera H; Konradt M; Ordoñez G; Trebesch C. Corona politics: The cost of mismanaging pandemics,

Kiel Working Paper, No. 2165, Kiel Institute for the World Economy (IfW), Kiel 2020.

4. Chen CWS, Lee S, Dong MC, Taniguchi M. What factors drive the satisfaction of citizens on govern-

ments’ responses to COVID-19? Int J Infect Dis 2021; 102:327–331. https://doi.org/10.1016/j.ijid.2020.

10.050 PMID: 33115678

5. Gadarian SK, Goodman SW, Pepinsky B. Partisanship, health behavior, and policy attitudes in the

early stages of the COVID-19 Pandemic. PLoS ONE 2021, 16: e0249596. https://doi.org/10.1371/

journal.pone.0249596 PMID: 33826646

6. Allcott H, Boxell L, Conway J, Gentzkow M, Thaler M, Yang D. Polarization and public health: partisan

differences in social distancing during the coronavirus pandemic, J. Public Econ. 2020; 191: 104254.

https://doi.org/10.1016/j.jpubeco.2020.104254 PMID: 32836504

7. Druckman J, Klar S, Krupnikov Y, Levendusky M, Ryan JB. Affective polarization, local contexts and

public opinion in America, Nat Hum Behav. 2021; 5, 28–38. https://doi.org/10.1038/s41562-020-

01012-5 PMID: 33230283

8. Efron B. Bootstrap methods: another look at the jackknife. Ann Stat 1979; 7:1–26.

9. Wu CFJ. Jacknife, bootstrap, and other resampling methods in regression Analysis Ann Stat, 1986; 14,

1261–1295.

10. Liu RY. Bootstrap procedure under some non-i.i.d. models. Ann Stat 1988; 16:1696–708.

11. Dimock M, Wike R. America is exceptional in the nature of its political divide, Pew Research Center

Report November 13, 2020. https://www.pewresearch.org/fact-tank/2020/11/13/america-is-

exceptional-in-the-nature-of-its-political-divide/

12. Rich TS, Einhorn M, Dahmer A, Eliassen I. What do South Koreans think of their Government’s COVID-

19 response? The Diplomat Octber 07, 2020. https://thediplomat.com/2020/10/what-do-south-koreans-

think-of-their-governments-covid-19-response/

13. Mordecai M, Connaughton A. Public opinion about coronavirus is more politically divided in U.S. than in

other advanced economies, Pew Research Center October 28, 2020. https://www.pewresearch.org/

fact-tank/2020/10/28/public-opinion-about-coronavirus-is-more-politically-divided-in-u-s-than-in-other-

advanced-economies/

14. Ntv.de, Majority rejects Merkel’s premature end, March 11, 2019. Available from: https://www.n-tv.de/

politik/Mehrheit-lehnt-vorzeitiges-Merkel-Ende-ab-article20899545.html

15. Gallup Korea Daily Opinion No. 356, May 5, 2019. Available from: http://www.gallup.co.kr/gallupdb/

reportContent.asp?seqNo=1017

16. Khamis H. Measures of Association: How to Choose? Journal of Diagnostic Medical Sonography.

2008; 24:155–162.

17. Kieschnick R, McCullough B. (2003) Regression analysis of variates observed on (0,1): percentages,

proportions and fractions. Stat Modelling, 3, 193–213.

PLOS ONE Public opinion concerning governments’ response to the COVID-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0260062 March 2, 2022 9 / 10

https://doi.org/10.1162/rest_a_00946
https://doi.org/10.1016/j.ijid.2020.10.050
https://doi.org/10.1016/j.ijid.2020.10.050
http://www.ncbi.nlm.nih.gov/pubmed/33115678
https://doi.org/10.1371/journal.pone.0249596
https://doi.org/10.1371/journal.pone.0249596
http://www.ncbi.nlm.nih.gov/pubmed/33826646
https://doi.org/10.1016/j.jpubeco.2020.104254
http://www.ncbi.nlm.nih.gov/pubmed/32836504
https://doi.org/10.1038/s41562-020-01012-5
https://doi.org/10.1038/s41562-020-01012-5
http://www.ncbi.nlm.nih.gov/pubmed/33230283
https://www.pewresearch.org/fact-tank/2020/11/13/america-is-exceptional-in-the-nature-of-its-political-divide/
https://www.pewresearch.org/fact-tank/2020/11/13/america-is-exceptional-in-the-nature-of-its-political-divide/
https://thediplomat.com/2020/10/what-do-south-koreans-think-of-their-governments-covid-19-response/
https://thediplomat.com/2020/10/what-do-south-koreans-think-of-their-governments-covid-19-response/
https://www.pewresearch.org/fact-tank/2020/10/28/public-opinion-about-coronavirus-is-more-politically-divided-in-u-s-than-in-other-advanced-economies/
https://www.pewresearch.org/fact-tank/2020/10/28/public-opinion-about-coronavirus-is-more-politically-divided-in-u-s-than-in-other-advanced-economies/
https://www.pewresearch.org/fact-tank/2020/10/28/public-opinion-about-coronavirus-is-more-politically-divided-in-u-s-than-in-other-advanced-economies/
https://www.n-tv.de/politik/Mehrheit-lehnt-vorzeitiges-Merkel-Ende-ab-article20899545.html
https://www.n-tv.de/politik/Mehrheit-lehnt-vorzeitiges-Merkel-Ende-ab-article20899545.html
http://www.gallup.co.kr/gallupdb/reportContent.asp?seqNo=1017
http://www.gallup.co.kr/gallupdb/reportContent.asp?seqNo=1017
https://doi.org/10.1371/journal.pone.0260062


18. Flachaire E. Bootstrapping heteroskedastic regression models: wild bootstrap vs. pairs bootstrap, Com-

put Stat Data Anal, 2005; 49, 361–376.

19. Clinton J, Cohen J, Lapinski JS, Trussler M. Partisan Pandemic: How partisanship and public health

concerns affect individuals’ social distancing during COVID-19. Science Advances. 2020:EABD7204.

20. Forster T, Heinzel M. Reacting, fast and slow: how world leaders shaped government responses to the

COVID-19 pandemic. J Eur Public Policy, 2021; 28: 1299–1320.

21. Dey M, Loewenstein M. How many workers are employed in sectors directly affected by COVID-19

shutdowns, where do they work, and how much do they earn? Monthly Labor Rev. April 2020; 1–19.

https://doi.org/10.21916/mlr.2020.6

22. Chen CWS, Watanabe T, and Lin EMH. Bayesian estimation of realized GARCH-type models with

application to financial tail risk management. Econ Stat, 2021 https://doi.org/10.1016/j.ecosta.2021.03.

006.

23. Pak A, Adegboye OA, Adekunle AI, Rahman KM, McBryde ES, Eisen DP. Economic consequences of

the COVID-19 outbreak: the need for epidemic preparedness. Front Publ Health 2020; 8 (241). https://

doi.org/10.3389/fpubh.2020.00241 PMID: 32574307

PLOS ONE Public opinion concerning governments’ response to the COVID-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0260062 March 2, 2022 10 / 10

https://doi.org/10.21916/mlr.2020.6
https://doi.org/10.1016/j.ecosta.2021.03.006
https://doi.org/10.1016/j.ecosta.2021.03.006
https://doi.org/10.3389/fpubh.2020.00241
https://doi.org/10.3389/fpubh.2020.00241
http://www.ncbi.nlm.nih.gov/pubmed/32574307
https://doi.org/10.1371/journal.pone.0260062

