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What is always necessary throughout efforts to prevent and control 
COVID-19 and other infectious diseases? A physical containment 
strategy and public mobilization and management
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Though we are halfway through 2021, the COVID-19 
pandemic continues to ravage the world (Figure 1). Many 
countries have implemented interventions to control 
the disease. Vaccines have been seriously considered to 
achieve herd immunity in order to control the COVID-19 
pandemic (1), and different types of vaccines have 
proven effective (2). Under real-world conditions, 
vaccines still face many challenges to protecting the 
public against COVID-19 and other infectious diseases.
 Without sufficient testing, vaccines may fail to fully 
eliminate or halt the spread of viral infections. Generally, 
the preparation phase takes too long to respond to 
outbreaks and other public health emergencies. Although 
COVID-19 vaccines have been developed rapidly 
in comparison to conventional vaccines and various 
approaches to evaluating vaccine efficacy have been 
devised, testing to evaluate safety and efficacy still 
takes time, and trials must assess the rate of protection 
afforded to multiple subpopulations, the reduction in 
the incidence or spread of infection, the severity of the 
resulting disease, and the duration of protection (from 
new variants) (4).
 The availability of vaccines should be considered for 
them to be accepted and received by a large majority of 
the population. Availability includes sufficient storage, 

and especially in developing countries. Attention should 
also be paid to the willingness of the public to be 
vaccinated (5).
 Vaccine breakthrough infections are expected. In one 
study, a small percentage of subjects (2 female subjects) 
who received the second dose of the NHT162b2 
(Pfizer–BioNTech) or mRNA-1273 (Moderna) vaccine 
underwent viral testing weekly (6). Two female subjects 
were identified as vaccine breakthrough infections 
(infection was identified In Subject 1 19 days after the 
second dose and in Subject 2 36 days after that dose). 
According to surveillance by the US CDC, a total of 
10,262 SARS-CoV-2 vaccine breakthrough infections 
had been reported from 46 US states and territories as of 
April 30, 2021. Those vaccine breakthrough infections 
included 2,725 asymptomatic patients (27%), 995 
patients who were hospitalized (10%), and 160 patients 
who died (2%) (7).
 Although the focus is on vaccines, conventional 
physical containment strategies should be reassessed as 
part of efforts to prevent and control infectious diseases. 
Physical containment strategies can be divided into four 
levels based on the target and scale. Personal protections 
include the wearing masks, handwashing, and social 
distancing. Epidemiological measures include patient 
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The COVID-19 pandemic continues to ravage the world. As many countries have entered the post-
pandemic period, current efforts to prevent and control COVID-19 have gradually been normalized in 
many countries. Although the focus is on vaccines to achieve herd immunity, conventional physical 
containment strategies should be reassessed as part of efforts to prevent and control infectious diseases. 
Continued respiratory protective measures such as social distancing and the wearing of masks have 
been extensively accepted by the public in most countries. A point worth noticing is that the activities 
of influenza and other respiratory diseases have decreased as these strategies have been implemented. 
Public mobilization and large-scale campaigns to promote health are also important to interrupting 
the transmission of pathogens. A good example can be found in the achievements of China's 
Patriotic Public Health Campaign. These practices underscore the importance of enhancing physical 
containment strategies and public mobilization and management, with support from the legal system, 
to respond to any potential emerging infectious diseases.
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isolation and contact tracing. Environmental measures 
include environmental disinfection and standard 
operating procedures in clinics and other key locations. 
Public mobilization and lockdown measures include 
cancelling of large gatherings, locking down of areas 
where a disease is likely to spread, and traffic control (8). 
 Due to continued concerns about controlling 
COVID-19, at a minimum, personal respiratory 
protection has been extensively accepted by the public 
in most countries. A point worth noticing is that the 
activities of influenza and other respiratory diseases have 
decreased while these strategies have been implemented. 
According to a report by the World Health Organization 
(WHO), seasonal influenza activity has decreased: 
influenza A(H1N1) pdm09, A(H3N2), and influenza B 
viruses circulated in very low numbers and the relative 
proportions of the viruses circulating varied among 
global reporting countries between September 2020 and 
January 2021 (9) (Figure 2). In Europe, only sporadic 
outbreaks of influenza A or B viruses were detected. In 
comparison to previous years, the number of specimens 
tested decreased 20%.
 Similar reductions in influenza and other respiratory 
infections have also been noted in Asian countries. 
According to the Tokyo Metropolitan Infectious Disease 
Surveillance Center, there have been fewer than 5 
reported cases at each designated medical facility per 
week during the past year (week 36 of 2020 to week 36 
of 2021) compared to a peak (64 cases/sentinel site) from 
week 36 of 2018 to week 36 of 2019 during the past 
5 years (11). Based on a weekly database, a Japanese 
study clearly demonstrated that summer influenza 
disappeared in Okinawa Prefecture in 2020 (12). 

Physical containment strategies that seek to interrupt the 
transmission of pathogens are effective at preventing and 
controlling COVID-19, influenza, and other infectious 
diseases.
 As many countries have entered the post-pandemic 
period, the current efforts to prevent and control 
COVID-19 have gradually been normalized in many 
countries. However, the global public health system 
should aware that emerging infectious diseases (EIDs) 
require continuous vigilance. Since 2003, severe acute 
respiratory syndrome (SARS), Middle East respiratory 
syndrome (MERS), Zika virus disease, and other EIDs 
have rapidly developed and caused a series of serious 
public health incidents. Governments and public health 
agencies should emphasize research and practical 
implementation of conventional physical containment 
strategies. To prevent and control sexually transmitted 
diseases, personal behaviors such as condom use and 
remaining monogamous should be emphasized; to 
control the spread of infectious diseases of the digestive 
tract, environmental disinfection should be emphasized, 
such as preventing the contamination of drinking water 
and food, sanitary waste disposal, and eradication of 
flies. Many EIDs appear to be caused by zoonotic 
pathogens and involve interaction between humans 
and wildlife (13). To avoid infection with vector-
borne diseases, entry into wildlife habitats should be 
limited, and wildlife should not be regularly consumed. 
Surveillance and elimination of vectors should also be 
emphasized. In Eastern China, an evaluation system 
with four indices was created: control of mosquito 
density, village administration, health education and 
public attitudes, and control of mosquito density via 

189

Figure 1. COVID-19 cases per 100,000 population reported by countries, territories, and areas, 17 May-23 May 2021. Figure is from the 
COVID-19 Weekly Epidemiological Update (3). Data presented are based on official laboratory-confirmed COVID-19 case and deaths reported 
to the WHO by country/territories/areas, largely based upon WHO case definitions and surveillance guidance.
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not just facilities but also science-based prevention 
and control efforts. Legal regulations ensure that the 
public health system functions legally and effectively. 
The World Health Assembly (WHA) adopted the new 
International Health Regulations (IHR) on May 23, 
2005, and the purpose of the new IHR is "to prevent, 
protect against, control, and provide a public health 
response to the international spread of disease in ways 
that are commensurate with and restricted to public 
health risks and which avoid unnecessary interference 
with international traffic and trade" (18). Moreover, 
legal regulations help improve the public health system's 
response. A more resilient and responsive public health 
system needs support from the legal system. A study in 
the Netherlands retrospectively compared the effects 
of legislative changes and increased awareness on 
the timeliness of notification (of local public health 
authorities) and reporting (to national public health 
authorities) during 10 outbreaks (19). Results indicated 
that the average delay in notification decreased from 1.4 
to 0.4 day once the changes took effect (six diseases; p < 
0.05), and the delay in reporting mainly decreased right 
after the changes took effect (from 0.5 to 0.1 day, six 

elimination of mosquito breeding grounds (14). After 
just one year, the mosquito density in a pilot village 
had decreased more than 90% (15). These measures 
demonstrate that physically separating vulnerable 
populations from potential pathogens is always an 
essential but economical and effective method of 
controlling infectious diseases. Public mobilization and 
large-scale campaigns to promote health are important 
to spreading those concepts and providing that health 
knowledge. The decades-long Patriotic Public Health 
Campaign in China is a good example of improving 
environmental health in urban and rural areas, and it 
has greatly improved public health. In Eastern China, 
local governments have combined efforts to prevent 
and control infectious diseases (such as vector-borne 
diseases) with rural revitalization in order to create 
a more comfortable and safer environment in rural 
villages (16). In July 2017, the WHO awarded the 
Chinese Government for its efforts and achievements 
during its Patriotic Public Health Campaign (17).
 To ensure the effectiveness of prevention and 
control measures, a complete public health system 
should be envisioned and implemented. This means 

Figure 2. (A), Number of specimens positive for influenza by subtype from week 21 of 2018 to week 21 of 2019. (B), Number of specimens 
positive for influenza by subtype from week 21 of 2020 to week 21 of 2021. Figures are from the global influenza surveillance and response 
system (GISRS), WHO. Data presented are based on influenza laboratory surveillance information (10)
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diseases; p < 0.05). 
 The role of legislation should be emphasized to 
enhance the WHO's emergency response to acute 
infectious diseases or public health emergencies. 
This means that the previous IHR (2005) needs to be 
modified. The legal status of measures to prevent and 
control infectious diseases should be enhanced, and 
new IHR (2022) may be adopted to enhance public 
mobilization and management.
 As globalization continues, the threat of infectious 
diseases is ever-present. Governments should always 
prepare to implement a containment strategy and 
mobilize the public. The public health system and 
related support from the legal system should both 
be seriously considered. During the formulation of 
physical containment strategies, their advantages and 
disadvantages should be fully evaluated to identify the 
most effective strategies to protect public health, with 
due consideration to personal freedom of movement. 
Lastly, positive aspects can be maximized to promote 
both global public health and economic development.
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