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The outbreak of the novel coronavirus (COVID-19) was recognized as a global pandemic by the World 
Health Organization (WHO) on March 11, 2020. According to data released by the WHO, as of March 
25, 2022, 476 374 234 confirmed cases of COVID-19 have been reported around the world, with a to-

tal of 6 108 976 deaths [1]. The world is still affected by the pandemic, and new coronavirus variants continue 
to emerge. For example, the Omicron variant was discovered in South Africa in November 2021 [2]. There is 
evidence to suggest that Omicron is not only highly infectious but also causes a much higher number of as-
ymptomatic infections than previous variants. However, it is less pathogenic than the Delta strain [3]. Since 
January 2022, there has been a downward trend in some countries, that is, there has been a spike in the num-
ber of infections and a decrease in mortality. Nevertheless, the scientific community is still debating whether 
the new coronavirus pandemic reached an inflection point after the emergence of the Omicron strain. In addi-
tion, there is still a large likelihood that the new coronavirus will mutate. It would be difficult to exterminate it 
rapidly. Therefore, humans face the prospect of long-term co-existence with it. Accordingly, controlling CO-
VID-19 will continue to be an important topic in the future.

In the early stage of the pandemic, some scholars, upon observing the epi-
demiological characteristics of COVID-19, proposed control strategies such 
as isolation, social distancing, crowd limits, school closures, rapid diagnostic 
measures, and others [4-6]. These measures have significantly reduced infec-
tion rates [7,8]. However, some scholars argue that involuntary restrictions 
on movement may lead to a loss of social welfare in forms such as distrust in 
government, dissipation of economic resources, health inequities, and even 
violations of the human rights to dignity, privacy, and freedom of movement, 
among others [9,10]. As a matter of international practice, there are two types 
of COVID-19 prevention-and-control strategies that are compatible with the 
literature, namely interruption strategies and mitigation strategies. The for-
mer focus on short-term costs to avoid significant long-term losses, in both 
economic and health terms. The latter are premised on the assumption that 
the spread of COVID-19 cannot be halted completely and that interruption 
strategies are costly but have little effect and do not meet cost-benefit criteria.
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There has been much debate over 
the governance of the COVID-19 
pandemic. The controversy focuses 
on identifying the governance ap-
proaches that are least costly and 
most effective. The value of human 
life and health to economic activ-
ity has often been overlooked in 
research on epidemic governance 
models.
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From the perspective of health eco-
nomics, countries and regions should 
pay more attention to the value of life 
and health when setting the level of 
prevention and control. There is a 
trade-off between the benefits of pro-
tecting human life and health and the 
cost of managing the COVID-19 pan-
demic.

The choice of prevention-and-control strategy for COVID-19 depends on many factors, including the charac-
teristics of the disease, its socio-economic impact, public will, government capacity, the availability of social 
resources, and so on [11]. Although the focus of each strategy is different, most focus on the cost of implement-

ing pandemic control policies and fail to consider the value of life, including 
effectiveness and its economic effects. In health economics, health effective-
ness can be measured by quality-adjusted life years (QALYs). QALY is de-
fined as “a unit of life expectancy that is adjusted for the quality of life dur-
ing those years” [12], and it serves as the basis for assessing the value of life 
[13]. An increase in QALYs translates into better health outcomes. Further-
more, health is an element of human capital and an important input into its 
accumulation, and loss of health can affect economic development directly 
[14]. In addition, cost-benefit analysis is a very important step in evaluating 
any treatment program or public health policy, and life-health-value benefit 
is a key element of cost-benefit analysis. Therefore, we propose to adopt a 
cost-benefit-analysis framework that incorporates the value of human life 
and health to study COVID-19 control policies and their stringency.

COVID-19 GOVERNANCE STRATEGIES AND HEALTH ECONOMICS

Why use health economics to analyse COVID-19 governance strategies?

In health economics, the cost-benefit analysis of epidemic control has two elements: the cost of disease control 
and the benefits of disease eradication. The costs of epidemic control include disease costs and control costs. 
Disease cost includes epidemic cost and excess burden, which depend on the severity and infectiousness of an 
epidemic. Epidemic costs include the costs of treatment, lost wages, and the physical and mental traumas that 
are associated with illness. The term “excess burden” refers to the costs of disease prevention, such as the ex-
pense of self-protection. Epidemics entail negative externalities, in that the losses that are borne by society and 
individuals during an outbreak are not equivalent. Populations need further protection to bear the additional 
social costs, which stem from self-isolation, vaccination, and such like. This negative externality also generates 
social control costs, for governments. The benefit of disease elimination usually manifests as gains in health 
and the avoidance of some of the costs of the disease. The results of the cost-benefit analysis depend on the 
difference between the benefits and the costs of a strategy. The theoretical approach of economic epidemiology 
provides a fundamental theoretical framework for the analysis of COVID-19 control policies.

While epidemiological concerns must be prioritized 
in the choice of COVID-19 governance strategy, so-
cial and economic losses cannot be ignored [15]. 
For example, Silva et al. developed an agent-based 
model to simulate the dynamics of the COVID-19 
pandemic as well as the epidemiological and eco-
nomic effects of a social-distancing interventions. 
The model indicates that a combination of mask 
use and partial isolation is likely to engender social 
co-operation. However, the model simulates eco-
nomic relationships on the assumption that losses 
of economic wealth result only from constraints on 
individual mobility, ignoring the fact that numer-
ous infections and loss of life can cause long-term 
economic stagnation and recession. Infections can 
cause individuals to adopt self-protective behav-
iours which exacerbate economic losses. If nothing 
is done about a pandemic, self-protection mecha-
nisms can limit economic activity and thus increase 

economic losses because self-preservation needs become more acute when the population is exposed to more 
costly diseases [12]. More importantly, even after recovering from a new COVID-19 infection, individuals still 
face impaired mental health, reduced quality of life, and a diminished ability to work due to the sequela of 
COVID-19 [16]. For example, recovering patients usually experience persistent symptoms such as dyspnoea, 
fatigue, loss of taste and smell, cognitive impairment, chest pain, and arthralgia [17], as well as long-term neu-

Photo: The trade-off between the benefits of life-health-value and the cost of COVID-19 control 
strategy (designed by the authors, used with permission).
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rological sequelae [18] In addition, the mortality rate of COVID-19 remains high. Human capital, the most 
important component of global economic growth, will decrease significantly and durably. The reductions will 
manifest primarily as labour-force depletion, schooling disruptions, and interruptions in global trade and sup-
ply chains [19].

Therefore, we argue that COVID-19 control policies must be sensitive to economic considerations and health 
losses. Not only does COVID-19 cause epidemiological costs, excess burdens, and control expenditure, but it 
also causes a reduction in the value of life for the infected population, which can be recognized as a form of 
human-capital depreciation. Human-capital depreciation also affects current and future economic growth sig-
nificantly. Different policy choices can vary in their impact on value of life. Value of life is one of the key fac-
tors in our cost-benefit analysis of the COVID-19 governance model. At the same time, policymakers should 
also consider the resource endowment of a country, which includes health care assets, control technology, 
government authority and responsibility, demographics, and savings rates in order to form accurate expecta-
tions of cost-benefit outcomes.

The Chinese COVID-19 governance strategy

In this section, we briefly introduce the Chinese COVID-19 governance strategy to provide a factual basis for 
cost-benefit analysis that follows. Since the outbreak of the COVID-19 pandemic, China has gone through 
three phases of epidemic prevention and control: epidemic containment, normalized prevention and control, 
and the “dynamic COVID-zero” strategy. Currently, the “dynamic COVID-zero” strategy is in place. The basic 
principle of this strategy is that whenever a case is found, it should be eliminated.

The implementation process of the strategy is shown in Figure 1. First of all, the timely and proactive de-
tection of the source of an infection is an important requirement for early action. The means of detecting the 
source of an infection include early warning systems at fever clinics, nucleic acid testing, and active screening. 
The sources of COVID-19 infections include patients, asymptomatic individuals, the physical environment, 
and even other animals that may carry the pathogen. When there are local cases of COVID-19, the regulator 
identifies the infected population (I) for therapy and conducts a big-data epidemiological investigation. Then, 
epidemic controls are imposed on the close-contact population (C) so as to sever the COVID-19 transmission 
chain and to achieve maximum effect at a minimum cost. The control tools include effective nucleic acid test-
ing, classified isolation, observation, and others.

Figure 1. The process of the COVID-19 governance strategy.
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The “dynamic COVID-zero” strategy is an innovative prevention-and-control model that was designed and 
implemented in China during the regular prevention-and-control phase of the COVID-19 pandemic. Its ob-
jectives, the technical means that are used to attain them, and its focus are different from those that typify tra-
ditional containment and mitigation strategies [11]. The “dynamic COVID-zero” strategy has three main ele-
ments: controlling infection sources, eliminating transmission routes, and protecting susceptible individuals 
[20]. The most critical step entails conducting epidemiological surveys of susceptible individuals (S) quickly 
and accurately upon the identification of an infected population and screening close contacts for purposes of 
dynamic control. The “dynamic COVID-zero” strategy is not a “COVID-zero” strategy. In China, the stringency 
of prevention-and-control measures, in particular those that are imposed on the close-contact population, is 
changing. Internationally, the differences between COVID-19 prevention-and-control strategies also lie mainly 
in the degree of state control that they entail.

Cost-benefit analysis of COVID-19 pandemic strategies

Controlling the COVID-19 pandemic is not an exclusively medical matter. It also raises important issues for 
cost-benefit policy analysis. The optimal stringency of epidemic prevention and control depends on epidemio-
logical characteristics, infection rates, and the availability of social resources. We constructed an appropriately 
simplified cost-benefit model that is based on health economics to analyse decision-making within the COV-
ID-19 governance strategy. Drawing on the Chinese strategy, we argue that the key is the level of control exer-
cised over the close-contact population. Therefore, we consider the design of COVID-19 governance strategy 
as a choice between different control levels. We circle on several cost-benefit aspects of control.

Epidemiological cost during control period: It refers to the cost of treatment, lost wages, and the physical and 
mental suffering of the infected population under the epidemic control measures. It is important to note that 
the infected population includes not only patients with different symptoms but also those who die after becom-
ing infected. We do not distinguish between the epidemic cost structures of infected populations.

Excess burden from self-protection during control period: This refers to the costs of preventing disease to pro-
tect oneself during the pandemic, such as self-protection expenses, outlays on medical resources, and the cost 
of vaccinating the susceptible population.

Excess burden from control strategy: This burden refers to the direct and indirect costs of pandemic preven-
tion and control. The direct costs include medical and social resources of control; indirect costs stem from the 
economic stagnation that results from the imposition of control measures.

Life-health-value benefits of control: We treat the economic gains in QALYs that are preserved by the epidemic 
controls as the life-health-value benefits that the control strategy secures.

According to the theoretical derivation in the Online Supplementary Document, we find that the choice of 
control level is closely related to life-health-value benefits in life years, epidemiological cost, and the marginal 
burden of imposing controls on the susceptible population. As a result, we arrive at four conclusions. These 
conclusions are also shown in Figure 2.

(1) If the potential marginal loss of life and health value from infection is larger than the marginal costs of con-
trol due to infection in a country or region, adopting a relatively strict control strategy is a reasonable choice. 
This is so because control can save lives and preserve health values. In countries with large populations such 
as China, doing nothing could cause the number of new daily infections to reach hundreds of thousands, with 
up to 10 000 severe cases [21]. China would face significant health economic losses in such a scenario, includ-
ing a decrease in QALYs in the infected population and the total QALY loss that results from deaths. Therefore, 
control policies that avoid widespread health losses have obvious benefits. Of course, such policies require the 
rapid and precise imposition of controls on the relevant populations at an early stage of epidemic transmission, 
that is, “early detection, early reporting, early isolation, and early treatment,” [11] in order to avoid extensive 
loss of life. This is also the principle that animates the “dynamic COVID-zero” strategy, which seeks to achieve 
optimal prevention and control at a minimal cost.

(2) If the condition from Conclusion (1) is satisfied, then increases in the per capita epidemiological cost C
E,i

 
cause the optimal control level M to approach 0. In other words, stricter controls become necessary. If the pro-
portion of severe cases and deaths is large, the cost of the epidemic escalates quickly. At this point, the level 
of epidemic prevention and control would need to increase further. Conversely, when the rates of severe cases 
and mortality decrease, the level of prevention and control can be lowered accordingly. When severe cases and 
deaths fall below a threshold, complete liberalization becomes feasible. That is the starting point for an effec-
tive large-scale vaccination program.
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(3) When the condition from Conclusion (1) is satisfied, if the epidemic infection rate λ
I
 or the mortality rate 

λ
dI
 in the infected population increases, the marginal proportion of the population that requires observation 

or treatment λ’
M
 will increase. Then, M tends to 0, that is, stricter controls are needed. Stricter control would 

increase the excess burden from control strategy. However, as the rate of infection increases, the negative ex-
ternalities that the disease generates become more acute. Those externalities operate in tandem with the higher 
mortality rate. At this point, the life and health value benefits outweigh the excess burden from stricter con-
trols. Moreover, for some countries with insufficient medical resources and high population densities, timely, 
precise, and rational prevention-and-control measures can avoid significant epidemiological cost and long-
term economic losses.

(4) If the condition from Conclusion (1) is satisfied and the vaccination rate increases, the marginal proportion 
of the population that requires observation or treatment λ’

M
 becomes lower, and the value of control level M 

approaches 1, that is, controls may be relaxed. Vaccination can generate immunity among susceptible popula-
tions, and it entails positive externalities. The stronger the immunization effect of vaccines and the higher the 
vaccination rate, the more likely it is that epidemic prevention-and-control measures can be relaxed gradually.

The analysis above indicates that if life and health value implications are not considered, minimizing the cost 
of control would be the most important factor in the choice of control strategy. From this perspective, doing 
nothing is the least costly strategy. However, new COVID variants, such as the three new recombinant strains 
XD, XE, and XF [22], are still emerging. The infectiousness of these mutated strains and the severity of the 
disease that they cause are disputed. Therefore, health economic effectiveness remains one of the critical fac-
tors that affect the choice of epidemic prevention policies. As for the Chinese strategy, we believe that the “dy-
namic COVID-zero” approach is effective and sensitive to the institutional system of the country, its resource 
endowment, its development needs, and the value of life and health.

It is necessary to point out that this paper does not attempt to discuss the moral-ethical or socio-political is-
sues that inhere in epidemic prevention and control. We try to identify a health economic approach to those 
issues. As far as the COVID-19 governance model is concerned, the choice of strategy and its adjustment must 
reflect not only reality and the epidemic characteristics that obtain in each country but also the simulations 
of cost-benefit analysis. For more important, the role of life and health values deserves significant attention.

Figure 2. The cost-benefit analysis framework of COVID-19 governance strategy.
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Implications for the governance of global public health emergencies

Our analysis has important implications for public health governance. And it is also necessary to focus on sev-
eral issues that emerged from the cost-benefit analysis that was presented in the above section.

(1) The value of life and health cannot be ignored in decisions about public health governance. The selection 
of epidemic control models should reflect not only the cost of control but also an objective appraisal of the 
potential benefits, in life and health-value terms, that would result from the implementation of a certain set of 
measures. If the value of life and health is considered, the choice of control level becomes a trade-off between 
the health economic benefits of control and its costs (direct financial costs and indirect economic losses). When 
the gain in health economic value is larger than the cost of control, more stringent measures need to be adopted 
to avoid large losses of health economic benefits. Doing so would prevent significant losses of life, health, and 
human capital in the short term while creating the resilience that is necessary for economic development. This 
observation is particularly relevant to low- and middle-income countries and regions, where the adoption of 
healthy lifestyles may prevent the population from descending into poverty. It should be noted that this paper 
does not address inequalities in the value of life and demographic differences in the economic value of health. 
In practice, these complexities merit scholarly attention.

(2) Control strategies should be selected in accordance with changing epidemic characteristics. Novel coro-
naviruses are constantly mutating and exhibit stage-specific differences in their clinical features and in their 
infectious characteristics. Observed characteristics also differ across countries. As experience accumulates and 
COVID-19 treatments improve, the prevention-and-control paradigm changes. When infection and mortality 
rates are high and medical resources are limited, policymakers must adopt control strategies in line with the 
resource endowment of their country. Deregulation may be considered if COVID-19 infection and mortality 
rates become low in the future. Deregulation may also result from the rollout of cost-effective treatments. In ad-
dition, vaccination can prevent the transmission of the virus and reduce the damage that it causes to patients ef-
fectively. The vaccine thus alters the clinical features of the virus, and policy decisions may change accordingly.

(3) Precision prevention with digital technology can be used to optimize resource allocation in the application 
of prevention-and-control measures. In cost-benefit analysis, the excess burden from control depends not only 
on changes in epidemiological characteristics but also on control capacity. For control to be effective, individuals 
who need medical observation must be identified accurately, which requires reliable epidemiological surveys, 
an adequate supply of medical resources, and the co-ordination of resources across economic sectors. Digital 
technology has played an important supporting role in prevention and control during the COVID-19 pandem-
ic [23]. The examples of its use include the provision of accurate and timely epidemiological information and 
the deployment of advanced resource co-ordination capabilities to prevent the health inequities that are liable 
to result from the imposition of isolation policies. The Chinese “dynamic COVID-zero” policy involves public 
health interventions such as large-scale nucleic acid testing, close-contact management, epidemiological in-
vestigations, and control measures to reduce crowds. There is evidence that suggests that the combination of 
these interventions is cost-effective [24]. However, some provinces in China ran into difficulties with supplies 
of resources, co-ordination, and the conduct of accurate epidemiological investigations. China's public health 
system still needs to improve [25].

(4) Policies should be implemented on the basis of the interaction between government functions. Well-co-
ordinated social mechanisms, especially political efforts and public administration, are needed to manage the 
pandemic. Public health governance usually involves functions that are exercised by different levels of govern-
ment, which directly determine the effectiveness of policy implementation. The government functions that are 
relevant to the COVID-19 pandemic include finance, health care, security, the economy, welfare, technology, 
and regulation [26]. The means through which effective interactions between multiple layers of government 
that span several levels and departments can be synchronized merit further in-depth study.



V
IE

W
PO

IN
TS

www.jogh.org • doi: 10.7189/jogh.12.03044 7 2022  •  Vol. 12 •  03044

Funding: We acknowledge funding from the Key Project of the National Social Science Foundation of China, grant 
number 21AGL025.

Authorship contributions: KY and HQ planned and designed this Viewpoint. HQ prepared the first draft and all au-
thors provided input into subsequent drafts.

Disclosure of interest: The authors completed the ICMJE Declaration of Interest Form (available upon request from 
the corresponding author) and declare no conflicts of interest.

Additional material
Online Supplementary Document

RE
FE

RE
N

C
E

S  1  World Health Organization. WHO Coronavirus (COVID-19) Dashboard. Available: https://covid19.who.int/. Accessed: 6 
April 2022.

 2  Torjesen I. Covid-19: Omicron may be more transmissible than other variants and partly resistant to existing vaccines, scien-
tists fear. BMJ. 2021;375:n2943. Medline:34845008 doi:10.1136/bmj.n2943

 3  Mohapatra RK, Sarangi AK, Kandi V, Azam M, Tiwari R, Dhama K. Omicron (B.1.1.529 variant of SARS-CoV-2); an emerging 
threat: Current global scenario. J Med Virol. 2022;94:1780-3. Medline:34964506 doi:10.1002/jmv.27561

 4  Adam DC, Wu P, Wong JY, Lau EHY, Tsang TK, Cauchemez S, et al. Clustering and superspreading potential of SARS-CoV-2 
infections in Hong Kong. Nat Med. 2020;26:1714-19. Medline:32943787 doi:10.1038/s41591-020-1092-0

 5  Bullard J, Dust K, Funk D, Strong JE, Alexander D, Garnett L, Boodman C, et al. Predicting Infectious Severe Acute Respira-
tory Syndrome Coronavirus 2 From Diagnostic Samples. Clin Infect Dis. 2020;71:2663-6. Medline:32442256 doi:10.1093/
cid/ciaa638

 6  Macartney K, Quinn HE, Pillsbury AJ, Koirala A, Deng L, Winkler N, Katelaris AL, et al. Transmission of SARS-CoV-2 in Aus-
tralian educational settings: a prospective cohort study. Lancet Child Adolesc Health. 2020;4:807-16. Medline:32758454 
doi:10.1016/S2352-4642(20)30251-0

 7  Pan A, Liu L, Wang C, Guo H, Hao X, Wang Q, et al. Association of Public Health Interventions With the Epidemiology of the 
COVID-19 Outbreak in Wuhan, China. JAMA. 2020;323:1915-23. Medline:32275295 doi:10.1001/jama.2020.6130

 8  Badr HS, Du H, Marshall M, Dong E, Squire MM, Gardner LM. Association between mobility patterns and COVID-19 trans-
mission in the USA: a mathematical modelling study. Lancet Infect Dis. 2020;20:1247-54. Medline:32621869 doi:10.1016/
S1473-3099(20)30553-3

 9  Phelan AL, Katz R, Gostin LO. The Novel Coronavirus Originating in Wuhan, China Challenges for Global Health Governance. 
JAMA. 2020;323:709-10. Medline:31999307 doi:10.1001/jama.2020.1097

10  Bambra C, Riordan R, Ford J, Matthews F. The COVID-19 pandemic and health inequalities. J Epidemiol Community Health. 
2020;74:964-8. Medline:32535550 doi:10.1136/jech-2020-214401

11  Liang WN, Liu M, Liu J, Wang Y, Wu J, Liu X. The dynamic COVID-zero strategy on prevention and control of COVID-19 
in China. Zhonghua Yi Xue Za Zhi. 2022;102:239-42. Medline:35073672 doi:10.3760/cma.j.cn112137-20211205-02710

12  Bhattacharya J, Hyde T, Tu P. Health Economics. Hampshire: Palgrave Macmillan; 2012.
13  Cai D, Shi S, Jiang S, Si L, Wu J, Jiang Y. Estimation of the cost-effective threshold of a quality-adjusted life year in China based 

on the value of statistical life. Eur J Health Econ. 2022;23:607-15. Medline:34655364 doi:10.1007/s10198-021-01384-z
14  Bleakley H. Health, Human Capital, and Development. Annu Rev Econom. 2010;2:283-310. Medline:24147187 doi:10.1146/

annurev.economics.102308.124436
15  Silva PCL, Batista PVC, Lima HS, Alves MA, Guimaraes FG, Silva RCP. COVID-ABS: An agent-based model of COVID-19 epi-

demic to simulate health and economic effects of social distancing interventions. Chaos Solitons Fractals. 2020;139:110088. 
Medline:32834624 doi:10.1016/j.chaos.2020.110088

16  Pierce JD, Shen Q, Cintron SA, Hiebert JB. Post-COVID-19 Syndrome. Nurs Res. 2022;71:164-74. Medline:34653099 
doi:10.1097/NNR.0000000000000565

17  Nalbandian A, Sehgal K, Gupta A, Madhavan MV, McGroder C, Stevens JS, et al. Post-acute COVID-19 syndrome. Nat Med. 
2021;27:601-15. Medline:33753937 doi:10.1038/s41591-021-01283-z

18  Wang F, Kream RM, Stefano GB. Long-Term Respiratory and Neurological Sequelae of COVID-19. Med Sci Monit. 
2020;26:e928996. Medline:33177481 doi:10.12659/MSM.928996

19  Mohapatra M, Das A, Basu S. COVID-19 Pandemic. Materials Horizons: From Nature to Nanomaterials. In: Mohapatra M, 
Choudhury B, Basu S, eds. COVID-19 Crisis. Singapore: Springer; 2022.

20  Liu J, Liu M, Liang W. The Dynamic COVID-Zero Strategy in China. China CDC Weekly. 2022;4:74-5. Medline:35186372 
doi:10.46234/ccdcw2022.015

21  Zhang Y, You C, Gai X, Zhou X. On Coexistence with COVID-19: Estimations and Perspectives. China CDC weekly. 
2021;3:1057-61. Medline:34934516 doi:10.46234/ccdcw2021.245

22  UK Health Security Agency. SARS-CoV-2 variants of concern and variants under investigation in England (Technical briefing 
39). Available: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1063424/
Tech-Briefing-39-25March2022_FINAL.pdf. Accessed: 6 April 2022.

23  Budd J, Miller BS, Manning EM, Lampos V, Zhuang M, Edelstein M, et al. Digital technologies in the public-health response 
to COVID-19. Nat Med. 2020;26:1183-92. Medline:32770165 doi:10.1038/s41591-020-1011-4

https://jogh.org/documents/2022/jogh-12-03044-s001.pdf
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34845008&dopt=Abstract
https://doi.org/10.1136/bmj.n2943
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34964506&dopt=Abstract
https://doi.org/10.1002/jmv.27561
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32943787&dopt=Abstract
https://doi.org/10.1038/s41591-020-1092-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32442256&dopt=Abstract
https://doi.org/10.1093/cid/ciaa638
https://doi.org/10.1093/cid/ciaa638
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32758454&dopt=Abstract
https://doi.org/10.1016/S2352-4642(20)30251-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32275295&dopt=Abstract
https://doi.org/10.1001/jama.2020.6130
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32621869&dopt=Abstract
https://doi.org/10.1016/S1473-3099(20)30553-3
https://doi.org/10.1016/S1473-3099(20)30553-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31999307&dopt=Abstract
https://doi.org/10.1001/jama.2020.1097
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32535550&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/32535550/
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35073672&dopt=Abstract
https://pubmed.ncbi.nlm.nih.gov/35073672/
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34655364&dopt=Abstract
https://doi.org/10.1007/s10198-021-01384-z
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24147187&dopt=Abstract
https://doi.org/10.1146/annurev.economics.102308.124436
https://doi.org/10.1146/annurev.economics.102308.124436
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32834624&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32834624&dopt=Abstract
https://doi.org/10.1016/j.chaos.2020.110088
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34653099&dopt=Abstract
https://doi.org/10.1097/NNR.0000000000000565
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33753937&dopt=Abstract
https://doi.org/10.1038/s41591-021-01283-z
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33177481&dopt=Abstract
https://doi.org/10.12659/MSM.928996
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35186372&dopt=Abstract
https://doi.org/10.46234/ccdcw2022.015
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34934516&dopt=Abstract
https://doi.org/10.46234/ccdcw2021.245
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1063424/Tech-Briefing-39-25March2022_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1063424/Tech-Briefing-39-25March2022_FINAL.pdf
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32770165&dopt=Abstract
https://doi.org/10.1038/s41591-020-1011-4


V
IE

W
PO

IN
TS

2022  •  Vol. 12 •  03044 8 www.jogh.org •  doi: 10.7189/jogh.12.03044

RE
FE

RE
N

C
E

S

24  Reddy KP, Shebl FM, Foote JHA, Harling G, Scott JA, Panella C, et al. Cost-effectiveness of public health strategies for COVID-19 
epidemic control in South Africa: a microsimulation modelling study. Lancet Glob Health. 2021;9:e120-9. Medline:33188729 
doi:10.1016/S2214-109X(20)30452-6

25  Xu J, Shi Y, Cheng F, Liang W. China’s public health system: time for improvement. Lancet Public Health. 2021;6:e869-70. 
Medline:34838191 doi:10.1016/S2468-2667(21)00250-4

26  Yao D, Li J, Chen Y, Gao Q, Yan W. Interactive Governance Between and Within Governmental Levels and Functions: A 
Social Network Analysis of China’s Case Against COVID-19. Am Rev Public Adm. 2022;52:191-205. Medline:35382106 
doi:10.1177/02750740211059534

Correspondence to:

Hanying Qi 
Zhejiang University of Finance and Economics 
No.18 Xueyuan Street, Qiantang District 
Hangzhou 
China 
qihanying90@zufe.edu.cn

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33188729&dopt=Abstract
https://doi.org/10.1016/S2214-109X(20)30452-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34838191&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34838191&dopt=Abstract
https://doi.org/10.1016/S2468-2667(21)00250-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35382106&dopt=Abstract
https://doi.org/10.1177/02750740211059534

