PLOS MEDICINE

Check for
updates

G OPEN ACCESS

Citation: Zhang L, Tao Y, Shen M, Fairley CK, Guo
Y (2020) Can self-imposed prevention measures

mitigate the COVID-19 epidemic? PLoS Med 17(7):

€1003240. https://doi.org/10.1371/journal.
pmed.1003240

Published: July 21, 2020

Copyright: © 2020 Zhang et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Funding: The work is supported by the Bill &
Melinda Gates Foundation. LZ is supported by the
National Natural Science Foundation of China
(Grant number: 81950410639); Outstanding
Young Scholars Funding (Grant number:
3111500001); Xi'an Jiaotong University Basic
Research and Profession Grant (Grant number:
xtr022019003 and xzy032020032) and Xi'an
Jiaotong University Young Talent Support Grant
(Grant number: YX6J004). MS was supported by
the National Natural Science Foundation of China
(grant number: 11801435 (MS)), China
Postdoctoral Science Foundation (grant number:
2018M631134); the Fundamental Research Funds
for the Central Universities (grant number:
xjh012019055 and xzy032020026); Natural
Science Basic Research Program of Shaanxi
Province (Grant number: 2019JQ-187); and Xi'an
Special Science and Technology Projects on

PERSPECTIVE
Can self-imposed prevention measures
mitigate the COVID-19 epidemic?

Lei Zhang®"?*%**, Yusha Tao'-?, Mingwang Shen', Christopher K. Fairley'->3,
Yuming Guo®°*

1 China-Australia Joint Research Center for Infectious Diseases, School of Public Health, Xi'an Jiaotong
University Health Science Center, Xi'an, Shaanxi, PR China, 2 Melbourne Sexual Health Centre, Alfred
Health, Melbourne, Australia, 3 Central Clinical School, Faculty of Medicine, Nursing and Health Sciences,
Monash University, Melbourne, Victoria, Australia, 4 Department of Epidemiology and Biostatistics, College
of Public Health, Zhengzhou University, Zhengzhou, Henan, China, 5 Department of Epidemiology and
Preventive Medicine, School of Public Health and Preventive Medicine, Monash University, Melbourne,
Australia

* Yuming.Guo @monash.edu (YG); Lei.Zhang1 @xjtu.edu.cn (LZ)

As of 25 May, the severe acute respiratory syndrome coronavirus 2 (SARS-COV-2) pandemic
has infected almost 5.2 million individuals, and nearly 340,000 individuals have died of the
infection globally. Most governments have implemented strict policies to reduce the move-
ment and social contacts of their populations. The strategies included border closure, reduc-
tion in nonessential services, and forbidding crowd gathering to reduce person-to-person
contacts. In addition, self-imposed prevention, such as social distancing, handwashing, and
face mask usage, are implemented to various extents across affected areas. The findings by
Teslya and colleagues in the current issue of PLOS Medicine are insightful. The study demon-
strates that self-imposed prevention, as a reaction to information dissemination about the
coronavirus disease 2019 (COVID-19), can be effective strategies to mitigate and delay the epi-
demic. In comparison, short-term government-imposed social distancing might only delay the
epidemic for the healthcare systems to better prepare for an increasing COVID-19 burden. In
an environment where considerable disagreement exists of the optimal way to minimise both
mortality from infection and economic harm from control measures, the paper by Teslya and
colleagues is most welcome.

Government-initiated intervention strategies can only be relatively short-lived if severe and
long-lasting economic and social consequences are to be minimised. Although the 76-day city-
wide quarantine in Wuhan, together with weeks of nationwide emergency responses against
the epidemic, have largely controlled the SARS-COV-2 in the country, it came with enormous
economic consequences that saw its gross domestic product shrunk by 6.8% in the first quarter
0f 2020 [1]. And unfortunately, the risk of a resurgence of the epidemic from imported cases
remains high even with other control measures. To date, as least 6 countries, including China,
Germany, Iran, South Korea, Lebanon, and Saudi Arabia, have experienced some resurgence
of the epidemic after lifting the lockdown. The work by Teslya and colleagues is particularly
relevant to the Chinese experience and suggests that the very successful government-initiated
social distancing measures may, at best, delay the epidemic for months [2]. But what Teslya
and colleagues’ modelling implies is that with high levels of self-imposed prevention measures,
a second epidemic may not occur.

Improving mass awareness is important in facilitating and sustaining these self-imposed
interventions [3]. Improving awareness should particularly focus on individuals with a lower
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awareness such as the elderly, disadvantaged individuals, or those with lower levels of educa-
tion [4]. The United States data show that ethnic minorities with socioeconomic disadvantages
tend to have a higher risk of acquiring COVID-19 [5]. Multiple factors, such as living in popu-
lation-dense areas, poor personal and environmental hygiene, and low healthcare affordability,
contribute to an elevated risk of COVID-19 infection in these populations. Self-awareness of
preventive measures is hence more crucial in these populations to prevent a wide-spreading
epidemic. Further, governments will need to ensure they reach most of the key groups given
that social distancing will have limited some communication. Social media is an effective
means of communication to spread COVID-19 epidemic information and improve mass
awareness for its prevention, such as promoting proper handwashing. However, the elderly
population may not adapt to the rapid development of social media, and conventional means
of mass media, such as radio, television, postal mails, and telemarketing, should be used to
reach this population. On the other hand, social media can also spread misinformation in
what WHO has called an ‘infodemic’, which is marked with excessive false contents, rumours,
and disinformation, that may offset the benefits of mass awareness and bring confusion and
fear [6].

We agreed that a combination of self-imposed strategies, rather than single isolated preven-
tion, should be advocated to the public. Social distancing and handwashing are effective strate-
gies well accepted by most people, but the importance of face mask usage should not be
overlooked. Although there is an ongoing debate on whether it is necessary to wear face masks
by nonmedically trained lay individuals, the effectiveness of face masks has been documented
in the previous outbreaks of SARS and influenza [7], as well as in clinical settings for COVID-
19 [8]. In addition to the prevention of air transmission of aerosol, face masks may also block
the frequent contacts between hand and nose. A behavioural study reported that people touch
their face 23 times every hour without notice [9]. Further, an accumulating body of modelling
studies demonstrating a substantial benefit from the use of a face mask by the public [10-12].

At an international level, there has been an interesting shift in policy recommendation
towards face mask usage for the prevention of COVID-19 (Fig 1). In the early stage of the pan-
demic, China was severely affected and had required all citizens to wear face masks in public
spaces in late January. In stark contrast, at the same time, WHO declared there was no evi-
dence that face masks would be effective in protecting healthy individuals [13]. In early April,
WHO changed their guidelines, which now indicate that face masks could be effective in limit-
ing the spread of COVID-19 [14]. Other countries are now recommending face cloth cover-
ings to help prevent the transmission of SARS-COV-2. On 15 April, amid the rapidly
spreading of the epidemic, New York City declared that face coverings must be used when
social distancing is not possible, and Singapore has declared a law that all citizens must wear a
mask outside their homes. Based on our estimation, by 4 May, there are approximately 63
countries and territories globally that recommend or require wearing a face mask in public
space (Fig 1).

The mass usage of the face mask is not appropriate when the disease burden in the popula-
tion is as low as it is currently, for example, in Australia and New Zealand. Widespread usage
by the general population is likely to lead to shortages and soaring prices that will limit their
use by healthcare personnel at high risk [15]. Recommendations about face mask usage in the
community should only be made when sufficient supplies are available for healthcare person-
nel, and there is a rapidly spreading epidemic.

The key messages from the work of Teslya and colleagues are clear. Government-initiated
social distancing alone is unlikely to be sufficient for controlling COVID-19 epidemics. It is
also important to appreciate that these government programmes, while necessary, come with
harsh economic and very substantial social impacts on society. Suicide rates rose by about 5%
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Fig 1. Timeline of policy reccommendations for face mask usage by WHO and key countries.
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in men in the year after the global financial crisis [16], and it is likely that the economic impact
from COVID-19 will be substantially higher. However, many of the self-imposed prevention
strategies have very limited impact on the economy but contribute very significantly to epi-
demic control and are likely to play a very substantial role in control.
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