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ABSTRACT
Background: The COVID-19 pandemic shows variable dynamics in WHO Regions, with lowest 
disease burden in the Western-Pacific Region. While China has been able to rapidly eliminate 
transmission of SARS-CoV-2, Germany – as well as most of Europe and the Americas – is 
struggling with high numbers of cases and deaths.
Objective: We analyse COVID-19 epidemiology and control strategies in China and in 
Germany, two countries which have chosen profoundly different approaches to deal with 
the epidemic.
Methods: In this narrative review, we searched the literature from 1 December 2019, to 
4 December 2020.
Results: China and several neighbours (e.g. Australia, Japan, South Korea, New Zealand, 
Thailand) have achieved COVID-19 elimination or sustained low case numbers. This can be 
attributed to: (1) experience with previous coronavirus outbreaks; (2) classification of SARS- 
CoV-2 in the highest risk category and consequent early employment of aggressive control 
measures; (3) mandatory isolation of cases and contacts in institutions; (4) broad employment 
of modern contact tracking technology; (5) travel restrictions to prevent SARS-CoV-2 re- 
importation; (6) cohesive communities with varying levels of social control.
Conclusions: Early implementation of intense and sustained control measures is key to 
achieving a near normal social and economic life.
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Background

Following the severe acute respiratory syndrome cor-
ona virus 1 (SARS-CoV-1) outbreak in 2002 in China 
and the Middle East respiratory syndrome coronavirus 
(MERS-CoV) outbreak in 2012 in Jordan, the occur-
rence of coronavirus disease 2019 (COVID-19) caused 
by the severe acute respiratory syndrome virus 2 (SARS- 
CoV-2) is now the third outbreak of a highly pathogenic 
zoonotic coronavirus disease in the 21st century [1,2]. 
SARS-CoV-2 was first reported in December 2019 in 
Wuhan, China, and has rapidly spread globally since 
[3]. On 31 January 2020, the outbreak was declared 
a Public Health Emergency of International Concern 
and on 11 March 2020, a global pandemic by the 
World Health Organization (WHO) [4]. By mid- 
December, 2020, there are more than 70 million 
reported COVID-19 cases (not all of them sympto-
matic), and about 1.6 million reported deaths world- 
wide [5]. Case fatality rates (CFRs) and infection fatality 
rates (IFRs) of COVID-19 vary over time both locally 
and globally, depending on a number of factors such as 

the intensity of testing in respective countries, the age 
distribution of affected populations, the proportion of 
risk groups (elderly persons, persons with chronic dis-
eases), and the availability, accessibility, and quality of 
health services [6,7]. While CFR estimates are usually 
higher compared to IFRs as they are simply calculated 
from the number of positive tests without consideration 
of the true denominator, IFR estimates are producing 
a more realistic picture based on available data from 
closed cohort studies and serological surveys; they range 
from 0.2% to 0.4% globally and from 0.4 to 1% in 
Germany [8,9].

SARS-CoV-2 is mainly transmitted through dro-
plets and aerosols during conversations, shouting, 
singing, and exercising, and where people congregate 
in poorly ventilated indoor places; transmission 
through fomites seems to play a minor role [10–12]. 
The virus initially replicates in the upper respiratory 
tract and COVID-19 cases already become infectious 
the days before symptoms occur; this is a critical 
difference to the epidemiological characteristics of 
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SARS-CoV-1 in which infected persons start infecting 
others only after the onset of symptoms; this has 
major implications regarding the success of control 
measures [13].

Health workers are now better protected compared 
to the beginning of the pandemic but remain a major 
risk group [7]. Today, most transmission occurs 
where unprotected people stay closely together for 
prolonged periods of time, as it is primarily the case 
in households and during informal gatherings of 
relatives and friends [11–14]. Transmission risk is 
also high in crowded places such as dormitories, 
nursing homes, prisons, refugee camps, cruise ships, 
and certain work places [11,12]. Superspreading, 
which is associated with large public or private gath-
erings (e.g. in churches or during community events), 
continues being responsible for large outbreaks [11].

The COVID-19 epidemics show variable dynamics 
in the different WHO Regions, with the Region of the 
Americas, the European Region and the South-East 
Asian Region carrying the highest burden of infections 
and deaths so far (Figures 1, 2, Table 1) [15]. The WHO 
European Region has experienced its first epidemic 
wave in March and April 2020, which – after painful 
lockdowns in most countries – appeared to be con-
trolled during the following summer months [16]. In 
contrast, the WHO American Region has been facing 
a nearly uninterrupted and steadily increasing wave 
since March [5]. Starting with an unexpected rapid 
increase of new infections in autumn, Europe is now 

in the middle of a large second wave [16]. The WHO 
South-East Asia Region has been highly affected since 
March already, and India is reporting the second high-
est number of confirmed cases after the USA [5]. In 
contrast, countries in the WHO Eastern Mediterranean 
(with the exception of parts of the Middle East), the 
WHO Africa and the WHO Western Pacific Region 
have so far reported a much lower number of cases 
and deaths, with the countries in the Western Pacific 
Region reporting remarkably low numbers [15,17].

Different strategies have been proposed and tried 
to contain COVID-19 epidemics. Approaches range 
from reducing the incidence in a country to zero 
(‘aggressive suppression’, meaning an elimination 
strategy) or at least to very low levels so that nearly 
all infections can be identified and controlled 
through rapid testing, backward and forward track-
ing of people infected, and tracing their contacts 
(TTT) interventions (containment strategy), to 
keeping the incidence below the capacity limit of 
hospitals and intensive care units (‘flattening the 
curve’, meaning a mitigation strategy), to only pro-
tecting population groups at high risk for severe 
disease and deaths from SARS-CoV-2 infections 
(herd immunity strategy). All these strategies have 
pros and cons. Elimination and containment stra-
tegies need aggressive control measures, supported 
by the appropriate technology (e.g. tracing apps, 
mobile phone support, extensive testing) and 
strong political support; they have certain 

Figure 1. Number of COVID-19 cases reported weekly by WHO Region, 30 December 2019 through 13 December 2020.
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implications on individual data protection and personal 
liberties but can keep rates of SARS-CoV-2 infections, 
COVID-19 cases and deaths very low, thus presumably 
minimising long-term restrictions on personal liberties 
of societies [18,19]. Mitigation strategies aim to keep 
infection numbers low through moderate control mea-
sures, but usually have to be amended by lockdowns as 
soon as increasing SARS-CoV-2 infections risk to over-
whelm the capacity of health services; thus, personal 
liberties are initially not compromised but this changes 
during lockdown times. Most importantly, this strategy 
is associated with significant morbidity and mortality 
[7,17]. Herd immunity strategies keep societal life lar-
gely normal but interfere with personal liberties and the 
right for health and life of risk groups; moreover, they 
accept high numbers of severe disease cases (including 

in younger age groups), a large excess mortality, and 
risk recurrent epidemics [7,17].

While elimination strategies have been implemented 
so far in only a handful of places such as China, various 
small islands and in New Zealand, containment strate-
gies including intense behaviour change interventions 
have become successfully established in a number of 
other countries and territories of the WHO Western 
Pacific Region (e.g. Taiwan, Thailand, Vietnam, 
Australia, South Korea, Singapore) [7,20–22]. The vast 
majority of countries in the world has, however, imple-
mented mitigation strategies, using various degrees of 
non-pharmaceutical interventions (NPI) (e.g. face 
masking, physical distancing rules, restrictions of move-
ment and social gatherings) combined with TTT inter-
ventions as well as repeated lockdowns (movement 
restrictions for populations of regions or whole 
nations). Finally, implementing a herd immunity strat-
egy in an industrialized country has only been tried in 
Sweden in a planned way, but might be the reality in 
many very low-income countries as well as in parts of 
India and Brazil [23,24].

In this paper, we present an analysis of the 
COVID-19 epidemiology in China and in Germany, 
two countries which have chosen profoundly differ-
ent approaches to deal with the epidemic. While 
China has employed an elimination strategy from 

Figure 2. Number of COVID-19 deaths reported weekly by WHO Region, 30 December 2019 through 13 December 2020.

Table 1. Cumulative number of COVID-19 cases and deaths 
and proportion of global cases/deaths by WHO Region, as of 
13 December 2020.

WHO Region Cumulative cases (%) Cumulative deaths (%)

Americas 30,116,395 (43%) 776,708 (49%)
Europe 21,925,389 (31%) 484,570 (30%)
South-East Asia 11,361,437 (16%) 172,858 (11%)
Eastern Mediterranean 4,490,755 (6%) 111,635 (7%)
Africa 1,622,096 (2%) 35,879 (2%)
Western Pacific 960,020 (1%) 18,259 (1%)
Global 70,476,836 (100%) 1,599,922 (100%)
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the beginning, Germany has also acted early but 
employed a mitigation strategy. The situation in 
China and Germany is also discussed in view of 
epidemiological developments in neighboring coun-
tries of the WHO Western Pacific and the WHO 
European Region.

Methods

Search strategy and selection criteria

Relevant websites of governmental agencies were 
searched, including the Chinese Centre for Disease 
Control (http://www.chinacdc.cn/), National Health 
Commission of the People’s Republic of China 
(http://www.nhc.gov.cn/xcs/yqtb/list_gzbd.shtml), and 
Germany’s Robert Koch Institute (http://www.rki.de), 
as well as PubMed, Google Scholar and preprint reposi-
tories (medRxiv and arXiv). The search was restricted to 
the period of 1 December 2019, to 4 December 2020. 
Only papers published in English, Chinese and German 
were reviewed. The search terms used were: ‘COVID-19ʹ 
or ‘SARS-CoV-2ʹ; and ‘China’ or ‘Germany’; and ‘heath 
policy’, or ‘response’, or ‘elimination’ or ‘containment’ or 
‘suppression’ in the title and/or abstract of the article. We 
identified a total of 2,236 articles in the databases, of 
which 2,143 were excluded as duplicates or not relevant 
to the research question. The final reference list was 
generated on the basis of originality and relevance to 
the broad scope of this review. We included a total of 
73 articles which referred to COVID-19 responses at 
a public health level and also described public health 
policies controlling or suppressing the COVID-19 epi-
demic. The article was presented in accordance with the 
Narrative Review Reporting Checklist (available at 
https://www.equator-network.org/reporting-guidelines 
/rameses-publication-standards-meta-narrative- 
reviews/).

Results

Epidemic development and response in China

In the initial weeks after the outbreak in Wuhan, China 
experienced an exponential growth of confirmed 
COVID-19 cases [7]. The Chinese authorities reacted 
rapidly and implemented large-scale public health mea-
sures, comprising a combination of a range of social 
distancing and other established NPIs [25–28]. 
Community workers and volunteers were key to imple-
mentation of the control measures, which were partly 
supported by use of big data [29–32]. The Chinese 
multi-sectoral response has been overseen from the 
beginning by the highest political level [33,34]. By the 
end of January, intense lockdowns were implemented 
first in Wuhan, then in the Hubei Province and finally 
in nearly all of China [7,31]. The lockdowns were 

accompanied by a very rapid construction of new hos-
pitals in Wuhan, the re-allocation of several thousand 
medical staff from other parts of China to Hubei 
Province, intense surveillance and isolation/quarantine 
measures, and by severe travel restrictions in the whole 
country [7,25]. To avoid transmission of SARS-CoV-2 
in households, isolation of mild and moderate COVID- 
19 cases took place in Fangcang shelter hospitals; these 
were large-scale, temporary hospitals, rapidly built by 
converting existing public venues, such as stadiums and 
exhibition centres, into health-care facilities [35]. In 
addition, the national government has established 
a comprehensive social security system to mitigate the 
suffering of Chinese society in the mid- and post-crisis 
periods [36].

The stringent lockdown in Wuhan, which lasted 
from 23 January until 8 April 2020, appeared to have 
eliminated COVID-19; a city-wide mass PCR screen-
ing program in May 2020 has found only 300 asymp-
tomatic and non-infectious positive cases among 
10 million population tested [37]. Moreover, the 
number of reported COVID-19 cases declined sub-
stantially within a few weeks after the implementa-
tion of lockdowns in the whole of China, and the 
number of new autochthonous infections approached 
zero in early March 2020 (Figure 3) [7].

After transmission was under control, the intensity 
of public health interventions has been progressively 
relaxed in Chinese provinces. Nearly all newly con-
firmed COVID-19 cases in China have been imported 
cases since (Figure 3) [38]. A number of small out-
breaks in a few cities were rapidly controlled through 
intense public health measures. The latest outbreaks 
took place in the cities of Kashgar (Xinjiang Province) 
and in Qingdao (Shandong Province) in October 2020; 
they were controlled by aggressive public health mea-
sures including testing of some 5 million and 
10 million population, respectively, within a few days 
[39,40]. SARS-CoV-2 surveillance and COVID-19 
control measures continue in China through intensive 
TTT measures. Figure 3 shows the epidemic curve of 
China with relevant epidemiological and control data. 
By December 21, China had reported a total of 95,135 
confirmed cases and a total of 4,764 deaths 
(CFR = 5.0%) [5].

The COVID-19 epidemic in Hong Kong was char-
acterized by several waves of imported cases followed 
by limited local transmissions [41,42]. The city autho-
rities had applied immediate, strong and successful 
containment measures, including an aggressive esca-
lation of border control, and a public health response 
facilitated by the experience with the SARS-CoV-1 
outbreak in 2003 [43]. The implementation of early 
and intense NPIs has allowed Hong Kong to keep 
SARS-CoV-2 infections at very low levels without 
undertaking lockdowns [44].
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In Taiwan, the COVID-19 epidemic was well con-
trolled from the beginning [22,45]. Immediately 
after the first SARS outbreak, the Taiwanese govern-
ment had established the National Health Command 
Centre, which coordinates the public health 
response to large infectious disease outbreaks [46]. 
All travellers from mainland China were quaran-
tined at home and tracked through their mobile 
phone to ensure that they remained at home during 
the incubation period. Afterwards, Taiwan has been 
able to minimize COVID-19 cases without 
a lockdown due to proactively and rapidly respond-
ing to the pandemic, including border control, case 
identification, and quarantine of suspected cases 
[22,46]. Until December 21, there were only 766 
reported cases with 7 deaths since the beginning of 
the pandemic (CFR = 0.9%) in a population of 
24 million [5].

Epidemic development and response in Germany

The first cases of COVID-19 were imported from 
China to southern Germany at the end of 
January 2020 [47,48]. These cases and their contacts 
were rapidly tracked down by the health system and 
transmission interrupted. By March 2020 the number 
of COVID-19 cases had started to increase exponen-
tially [7]. Compared to highly affected European 
countries (e.g. Italy, Spain, France, UK), a lower 
CFR was observed in Germany during this first 
wave [49–52]. This has largely been explained by an 
early and broad testing strategy, an initially rather 
young SARS-CoV-2-infected population due to trans-
mission mainly at hotspots such as carnival meetings 
and ski resorts, and a well-functioning healthcare 
system [7,53].

In view of increasing case numbers and severe 
consequences of the epidemic in neighbouring coun-
tries (in particular Italy), Germany implemented 
a lockdown from 22 March until 3 May 2020, which 
included closure of all non-essential business, pre-
schools, schools, and much reduced activities in uni-
versities, as well as a ban of private and public 
gatherings, but no major restriction on individual 
movement [7,54]. The measures taken by the 
German government were largely accepted by the 
population, the number of cases declined steadily 
and stayed low during the summer months (Figure 
3). Other factors likely to have contributed include an 
intense broad and science-oriented information and 
discussion of national and international epidemic 
developments in the German media, and an active 
and unified political leadership [55]. The warm and 
dry weather during summer, which allowed for out-
door social activities, probably contributed to keeping 
case load low [16,56]. At the end of the summer, and 
with people returning from holiday destinations in 
neighbouring countries, together with some super- 
spreading events (e.g. in the German meat industry), 
COVID-19 rates increased again [57] (Figure 4). 
However, despite the cold season approaching, no 
vaccine available, and herd immunity still far off, 
public discussion and political action were surpris-
ingly centred around further relaxing control mea-
sures. At the same time, large-scale social gatherings 
and private parties continued. All this happened 
despite early warnings of German experts about the 
rapidity of a second wave in case of excessive relaxing 
of control measures [58]. By October, COVID-19 
cases were again increasing exponentially (Figure 3), 
followed by a rapid exhaustion of the capacity of the 
local health departments (estimated to be reached at 

Figure 3. COVID-19 control interventions in China and number of laboratory-confirmed cases from 20 January to 
20 December 2020.
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a mean incidence of >50 cases per 100,000 population 
for a seven-day period) [57]. As a consequence, con-
tacts of cases could no longer be effectively traced 
[59]. Moreover, the testing strategy had to be adapted 
as it was no longer possible to test all people with 
symptoms and all contacts [57]. This resulted in 
largely uncontrolled transmission in most parts of 
the country [57].

Due to the rapid development of this second epi-
demic wave, and in view of even more serious devel-
opments in neighbouring European countries, 
another, albeit rather moderate, lockdown was 
imposed at the beginning of November 2020 [16]. It 
put emphasis on physical distancing wherever possi-
ble, on mandatory face masking in all public indoor 
as well as crowded outdoor places, and on hygiene 
measures including frequently ventilating indoor 
places, together with the use of a corona warning 
app. In addition, private and public social gatherings 
were banned; bars, restaurants, theatres, gyms, and 
hotels were closed, but – as opposed to the first 
lockdown – most business as well as preschools and 
schools remained open [60]. The German corona 
warning app puts emphasis on data protection; it 
does not transmit personal information to the health 
departments and has been considered a ‘toothless 
tiger’. Following established mechanisms since the 
first lockdown, the German government again mobi-
lized billions of Euros to support individuals and 
companies economically affected by lockdown mea-
sures. However, in contrast to the first wave, there 
was no longer a consensus in German society about 

which epidemic control measures are justified and 
how much power the executive should be granted. 
This deterioration of a consensus was reflected in 
highly visible weekly rallies against prevention mea-
sures in German cities, by aggressive outbursts in 
social media, and even an arson attack against the 
Robert Koch Institute.

By early December 2020, the impact of the second 
lockdown had been disappointing. Although the 
exponential increase of case numbers had stopped, 
the number of daily reported infections continued to 
increase, while the effective reproduction number (R) 
remained around 1 (Figure 4) [57]. Moreover, an 
increasing number of outbreaks were seen again in 
nursing homes. COVID-19 cases treated in intensive 
care units reached an unprecedented high, and daily 
death rates exceeded 500 [57]. Clinical services were 
at the brink of becoming overwhelmed. As 
a consequence, a stricter lockdown started in mid- 
December. Germany – which has been praised for its 
comparably effective public health response during 
the first wave of the epidemic – did not succeed in 
preventing a second wave [7,16,61]. By December 21, 
Germany had reported a total of 1.53 million con-
firmed cases and a total of 26,427 deaths 
(CFR = 1.7%) [5].

Discussion

The COVID-19 pandemic so far has caused a heavy 
disease burden, in particular in the WHO American 
Region and the WHO European Region [5,15]. The 

Figure 4. Covid-19 control interventions in Germany and number of laboratory-confirmed cases and deaths from 28 January to 
20 December 2020.
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USA, the country with the highest case and death 
count globally, stands out for a lack of national lea-
dership and a patchwork of responses by state and 
local governments but perhaps most detrimental is 
the division of the society along partisan lines [62]. In 
Latin America, a combination of failure of national 
leadership (e.g. Brazil), political instability, fragile 
health systems, and pervasive inequality is now 
resulting in a syndemic of COVID-19 with non- 
communicable diseases and a corresponding high 
disease burden [63].

In the initial absence of effective therapies and 
vaccines, NPIs were key to controlling the pandemic. 
Physical distancing, travel restrictions, the use of face 
masks and eye protection, and in particular the inten-
sity of PCR testing have been associated with lower 
SARS-CoV-2 infection rates [14,64]. Large-scale lock-
downs have reduced community transmission during 
initial outbreaks and until sufficient preparedness of 
the health system has been achieved, as well as during 
further waves of the pandemic; however, the effects 
usually become visible only after a delay of 1–3 weeks 
and depend on the intensity and combination of 
measures taken [20,65,66]. The reproduction number 
(R) is one important parameter which helps countries 
to monitor the effects of chosen interventions and 
needs to be brought below 1 to control outbreaks; but 
this can take a long time if infection numbers are 
already high [66]. As the basic reproduction number 
(R0) for SARS-CoV-2 is estimated to be between 2 
and 3, control measures must reduce R between 50% 
and 67% to bring it below 1, which requires 
a combination of appropriate interventions to be 
employed for a prolonged period of time [13,14].

While about 12% of the world population is living 
in the WHO European Region, which accounts for 
about 31% of globally reported COVID-19 cases and 
30% of corresponding deaths, about one quarter of 
the world population is living in the WHO Western 
Pacific Region, which accounts only for about 1% of 
globally reported COVID-19 cases and 1% of corre-
sponding deaths [15]. This major difference becomes 
even more obvious when comparing the cumulative 
number of cases and deaths in countries of the west 
and the east, supporting the superiority of suppres-
sion compared to mitigation strategies (Table 2). 
Moreover, the high death rate of Sweden (e.g. in 
comparison to Norway) shows that a country that is 
following a herd immunity strategy is paying a high 
price for it [23]. The number of reported cases as well 
as the CFR depend on the intensity of testing and the 
characteristics of populations tested in respective 
countries. The very low CFR in Singapore (Table 2) 
is thus explained not only by the effective contain-
ment program in this city state, but also by mass 
testing of the population of young (usually 
20–30 years old) migrant workers, who were living 

in crowded dormitories where SARS-CoV-2 could 
spread easily [11,12]. In contrast, the high CFR in 
China is likely the result of a certain degree of under-
reporting, combined with an overwhelmed health 
system in Wuhan during the first epidemic wave.

There is an ongoing debate on the likely reasons 
for these large differences in the development of the 
pandemic in countries of the eastern and the western 
hemisphere, with a number of potential explanations 
[7,16,17,61,67]: (1) The pandemic has been consid-
ered from the beginning to be more dangerous in 
some of the eastern countries, probably due to pre-
vious experiences with the SARS outbreak in neigh-
bouring China, and with the MERS outbreak in South 
Korea [1]. (2) This has resulted in a classification of 
SARS-CoV-2 in the highest WHO risk category 
(group 4, together with Ebola and variola viruses). 
As a consequence, countries in WHO Western Pacific 
established early aggressive control measures, while 
western countries classified SARS-CoV-2 only in the 
risk group 2 or 3, as they considered COVID-19 as an 
only moderately dangerous virus [68]. (3) In contrast 
to China and its neighbours, where the general man-
agement of cases and contacts took place mandatorily 
in hospitals or special public buildings, in western 
countries only severe cases were placed in hospitals 
while the majority of cases with mild symptoms as 
well as asymptomatic contact persons were asked to 
quarantine at home, often without appropriate mon-
itoring and control measures [7,20,31]. (4) Countries 
of the WHO Western Pacific Region usually 
employed early, effective TTT interventions for both 
backward- and forward tracking, which allowed them 
to keep the number of COVID-19 cases at very low 
levels, and at the same time to sustain a nearly nor-
mal social and economic life [20,21,31,61,67]. (5) 
These countries (frequently island countries) imple-
mented stricter travel restrictions compared to 
European countries [7,20]. (6) Countries in the 
WHO Western Pacific Region have potentially more 
uniform populations, and the degree of conformity 
may play a major role regarding compliance with 
painful interventions to stop outbreaks; This is sup-
ported by traditions of social distancing and the use 
of face masks during episodes of respiratory disease 
[16,67].

While countries in Europe and the Americas are 
now waiting for the vaccines, China has demon-
strated that SARS-CoV-2 elimination is feasible even 
in a 1.4 billion population country [7,16,31]. 
Similarly, New Zealand has opted for elimination 
early on and has been largely successful with this 
strategy [22]. Being an island country with means to 
control immigration and thus the importation of the 
virus clearly has advantages. However, disease elim-
ination is a difficult task which requires well- 
functioning surveillance and response mechanisms, 

GLOBAL HEALTH ACTION 7



political will and sufficient funds [69]. Interestingly, 
Australia – which has not officially put in place an 
elimination strategy – has achieved interruption of 
transmission through comprehensive public health 
measures including a major lockdown followed by 
intense TTT interventions in response to a second 
wave of the epidemic in July and August in the state 
of Victoria. In Japan, backward tracing (cluster tra-
cing) seems to have been among the key interven-
tions to keep SARS-CoV-2 infection rates low up to 
now; as in a given epidemic only a small number of 
individuals (20%) are responsible for the majority of 
SARS-CoV-2 infections (80%), searching for the 
initial clusters with TTT interventions appears to be 
more efficient compared to only forward tracing of 
many uninfected persons [21,70]. The Japanese ‘3 C’ 
campaign (avoid closed spaces with poor ventilation, 
crowded places, and close-contact settings) started in 
March 2020 already, and was rapidly propagated by 
the media; but the tracing app ‘CoCoA’ which was 
introduced later has not yet been successful [70].

Many other countries in the WHO Western Pacific 
Region were able to keep COVID-19 transmission low 
compared to Western countries. Only the Philippines 
and Indonesia appear to be outliers [5]. More intense 
control measures, in particular extensive TTT inter-
ventions and early aggressive lockdowns in case of 
outbreaks, have certainly contributed to the approxi-
mately 100-fold lower reported mortality rate (Table 
2) [71]. In addition, strongly enforced travel restric-
tions were regularly employed, including mandatory 
14-day state-supervised quarantine, supplemented by 
SARS-CoV-2 testing procedures, for everybody enter-
ing a country [20,67]. In China, this has allowed the 

economy to recover in the second and third quarter of 
2020, and the social life to return to normal [20,31,67]. 
However, China is a profoundly different society with 
different priorities and much less emphasis on perso-
nal freedoms compared to Western societies. But less 
authoritarian nations like New Zealand, Australia, 
South Korea, and Thailand have also managed to 
minimise transmission. Social cohesion, which refers 
to the extent of connectedness and solidarity among 
groups in society, appears to be an important precon-
dition for successful COVID-19 control programs. 
This concept links together individual freedom and 
social justice, economic efficiency and the fair sharing 
of resources, and pluralism and common rules for 
resolving all conflicts [72]. In Thailand, fissures in 
the social cohesion have become apparent in 
the second half of 2020, yet there remains a strong 
consensus and conformity with COVID-19 preventive 
measures. In contrast to rallies of people opposing 
COVID-19 control measures in Germany, none of 
the demonstrations in Bangkok in 2020 was directed 
against the disease preventive measures. Moreover, in 
Germany, as in other western countries, it appears that 
one important precondition for a successful epidemic 
response is missing – public willingness to sacrifice 
privacy for public health [67,73].

To control the COVID-19 pandemic globally, an 
epidemiologically informed, evidence-based public 
health response has been rightly called for, with the 
essential components of surveillance, outbreak inves-
tigation, TTT interventions, measures to reduce and 
mitigate transmission in public facilities and in the 
community, and research [17,61,74]. It needs to be 
embedded into comprehensive, resilient and publicly 

Table 2. Cumulative number of COVID-19 cases and deaths, case fatality rate (CFR), and deaths 
per 100,000 population in selected countries of the WHO European and the Western Pacific 
Region, as of 21 December 2020 https://coronavirus.jhu.edu/data/mortality.

Country Cases Deaths CFR Deaths/100,000 population

Europe
Belgium 625,930 18,626 3.0% 163
Italy 1,953,185 68,799 3.5% 114
Spain 1,797,236 48,926 2.7% 105
UK 2,046,161 67,503 3.3% 102
France 2,529,756 60,665 2.4% 91
Sweden 367,120 7,994 2.2% 78
Austria 338,854 5,351 1.6% 60
Russia 2,821,125 50,242 1.8% 35
Germany 1,514,962 26,400 1.7% 32
Norway 43,905 404 0.9% 8
Western Pacific
Philippines 459,789 8,947 1.9% 8
Australia 28,198 908 3.2% 4
Japan 199,270 2,784 1.4% 2
Malaysia 93,309 437 0.5% 1.4
South Korea 50,591 698 1.4% 1.4
New Zealand 2,121 25 1.2% 0.5
Singapore 58,422 29 0.0% 0.5
China 95,050 4,764 5.0% 0.3
Thailand 4,907 60 1.2% 0.1
Vietnam 1,413 35 2.5% 0.04
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financed health systems providing universal health 
coverage, in order to be prepared for the next great 
pandemic [75,76].

In conclusion, social cohesion and broad con-
formity with early aggressive disease prevention 
measures are crucial preconditions for an effective 
control of COVID-19. China, as well as other coun-
tries in the WHO Western Pacific Region, have 
managed to eliminate COVID-19 or at least to 
sustain very low case numbers. Germany has con-
trolled the epidemic well during the first wave but 
then failed to re-tighten the restrictions when cases 
started to increase again, resulting in a more 
pronounced second epidemic wave. Germany as 
well as other Western countries should learn from 
the WHO Western Pacific Region that only an 
early implementation of intense control measures, 
which keep SARS-CoV-2 numbers at a very low 
level, can achieve near normal social and economic 
life, before a successful roll-out of safe and effective 
vaccines will hopefully change the picture.

Acknowledgments

N/A.

Author contributions

Guangyu Lu and Olaf Müller conceived and designed the 
health policy paper. Guangyu Lu, Oliver Razum and Olaf 
Müller conducted literature search, data collection, data ana-
lysis, data interpretation, and writing. Guangyu Lu, Yuying 
Zhang and Olaf Müller produced figures and tables. All 
authors further analysed the information, helped to refine 
the manuscript, and contributed to revising the manuscript.

Disclosure statement

The authors have no competing interests.

Ethics and Consent

N/A.

Funding information

We acknowledge funding support from the National 
Natural Science Foundation of China [Grant no. 
71904165] and Jiangsu Provincial Post-Doctoral Funding 
[Grant no. 2020Z003] which did not have any role in paper 
design, data collection, data analysis, interpretation or writ-
ing of this paper. The corresponding author, Professor Olaf 
Müller, has had full access to all data, which is publicly 
available, and has final responsibility for the decision to 
submit for publication.

Paper context

We critically examined policies and practices of COVID-19 
control in China and Germany in view of the very different 
epidemiological development in the WHO Western Pacific 
and the WHO European Region. We found that China and 
neighbouring countries have implemented very intense 
control measures, which kept infection numbers low from 
the beginning. In sharp contrast to western countries, this 
has allowed them to sustain a near normal social and 
economic life.

ORCID

Guangyu Lu http://orcid.org/0000-0003-2568-7091
Oliver Razum http://orcid.org/0000-0002-1244-7649
Albrecht Jahn http://orcid.org/0000-0001-8181-9795
Brett Sutton http://orcid.org/0000-0002-9440-0632
Devi Sridhar http://orcid.org/0000-0002-5058-9023
Koya Ariyoshi http://orcid.org/0000-0002-1468-5296
Lorenz von Seidlein http://orcid.org/0000-0002-0282- 
6469
Olaf Müller http://orcid.org/0000-0001-7852-3088

References

[1] de Wit E, van Doremalen N, Falzarano D, et al. SARS 
and MERS: recent insights into emerging 
coronaviruses. Nat Rev Microbiol. 2016;14:523–534. 
Epub 2016/ 06/28.

[2] Hu B, Guo H, Zhou P, et al. Characteristics of 
SARS-CoV-2 and COVID-19. Nat Rev Microbiol. 2020. 
Epub 2020/ 10/08. DOI:10.1038/s41579-020-00459-7

[3] Zhu N, Zhang D, Wang W, et al. A novel coronavirus 
from patients with pneumonia in China, 2019. N Engl 
J Med. 2020;382:727–733. Epub 2020/ 01/25.

[4] Muller O, Neuhann F, Razum O. Epidemiology and 
control of COVID-19. Dtsch Med Wochenschr. 
2020;145:670–674. Epub 2020/ 04/29.

[5] John Hopkins University. Covid-19 dashboard by the 
Center for Systems Science and Engineering (CSSE) at 
Johns Hopkins University. 2020 [cited 2020 Dec 10]. 
Avaiable from: https://publichealthupdate.com/jhu/

[6] Ruan S. Likelihood of survival of coronavirus disease 2019. 
Lancet Infect Dis. 2020;20:630–631. Epub 2020/ 04/03.

[7] Muller O, Lu G, Jahn A, et al. COVID-19 control: can 
Germany learn from China? Int J Health Policy Manag. 
2020. Epub 2020/ 07/03. DOI:10.34172/ijhpm.2020.78

[8] Petersen E, Koopmans M, Go U, et al. Comparing 
SARS-CoV-2 with SARS-CoV and influenza pandemics. 
Lancet Infect Dis. 2020;20:e238–e44. Epub 2020/ 07/07.

[9] Streeck H, Schulte B, Kummerer BM, et al. Infection 
fatality rate of SARS-CoV2 in a super-spreading event 
in Germany. Nat Commun. 2020;11:5829. Epub 2020/ 
11/19.

[10] Kampf G, Lemmen S, Suchomel M. Ct values and 
infectivity of SARS-CoV-2 on surfaces. Lancet Infect 
Dis. 2020. Epub 2020/ 11/23. DOI:10.1016/S1473- 
3099(20)30883-5

[11] Lee EC, Wada NI, Grabowski MK, et al. The engines 
of SARS-CoV-2 spread. Science. 2020;370:406–407. 
Epub 2020/ 10/24.

[12] von Seidlein L, Alabaster G, Deen J, et al. Crowding has 
consequences: prevention and management of 
COVID-19 in informal urban settlements. Build 

GLOBAL HEALTH ACTION 9

https://doi.org/10.1038/s41579-020-00459-7
https://publichealthupdate.com/jhu/
https://doi.org/10.34172/ijhpm.2020.78
https://doi.org/10.1016/S1473-3099(20)30883-5
https://doi.org/10.1016/S1473-3099(20)30883-5


Environ. 2020;107472. Epub 2020/ 12/01. DOI:10.1016/j. 
buildenv.2020.107472

[13] Bauch CT. Estimating the COVID-19 R number: 
a bargain with the devil? Lancet Infect Dis. 2020. 
DOI:10.1016/S1473-3099(20)30840-9

[14] Rannan-Eliya RP, Wijemunige N, Gunawardana J, 
et al. Increased intensity of PCR testing reduced 
COVID-19 transmission within countries during the 
first pandemic wave. Health Aff (Millwood). 
2020;101377hlthaff202001409. Epub 2020/ 12/03. 
DOI:10.1377/hlthaff.2020.01409

[15] WHO. Coronavirus Disease (Covid-19). Weekly 
Epidemiological Update; 2020. Available from: https:// 
www.who.int/emergencies/diseases/novel-coronavirus 
-2019/situation-reports

[16] Kupferschmidt K. Europe is locking down again-but 
its strategy is unclear. Science. 2020;370:644–645. 
Epub 2020/ 11/07.

[17] Alwan NA, Burgess RA, Ashworth S, et al. Scientific 
consensus on the COVID-19 pandemic: we need to 
act now. Lancet. 2020;396:e71–e72. Epub 2020/ 10/19.

[18] Kummitha RKR. Smart technologies for fighting pan-
demics: the techno- and human- driven approaches in 
controlling the virus transmission. Gov Inf Q. 
2020;37:101481. Epub 2020/ 04/22.

[19] Li Z, Chen Q, Feng L, et al. Active case finding with 
case management: the key to tackling the COVID-19 
pandemic. Lancet. 2020;396:63–70. Epub 2020/ 06/09.

[20] Han E, Tan MMJ, Turk E, et al. Lessons learnt from 
easing COVID-19 restrictions: an analysis of countries 
and regions in Asia Pacific and Europe. Lancet. 
2020;396:1525–1534.

[21] Lee VJ, Chiew CJ, Khong WX. Interrupting transmis-
sion of COVID-19: lessons from containment efforts 
in Singapore. J Travel Med. 2020;27. DOI:10.1093/ 
jtm/taaa039

[22] Summers J, Cheng HY, Lin H, et al. Potential lessons 
from the Taiwan and New Zealand health responses to 
the COVID-19 pandemic. Lancet Reg Health-Western 
Pacific. 2020;4:100044.

[23] Habib H. Has Sweden’s controversial covid-19 strat-
egy been successful?. BMJ. 2020;369:m2376. Epub 
2020/ 06/14.

[24] Walker PGT, Whittaker C, Watson OJ, et al. The impact 
of COVID-19 and strategies for mitigation and suppres-
sion in low- and middle-income countries. Science. 
2020;369:413–422. Epub 2020/ 06/14.

[25] Cyranoski D. What China’s coronavirus response can 
teach the rest of the world. Nature. 2020;579:479–480. 
Epub 2020/ 03/24.

[26] Lin H, Guo C, Hu Y, et al. COVID-19 control strate-
gies in Taizhou city, China. Bull World Health Organ. 
2020;98:632–637. Epub 2020/ 10/06.

[27] Liu W, Yue XG, Tchounwou PB. Response to the 
COVID-19 epidemic: the Chinese experience and 
implications for other countries. Int J Environ Res 
Public Health. 2020;17. DOI:10.3390/ijerph17072304

[28] Zhang S, Wang Z, Chang R, et al. COVID-19 contain-
ment: China provides important lessons for global 
response. Front Med. 2020;14:215–219. Epub 2020/ 
03/27.

[29] Li CH, Tan CX, Wu AH, et al. COVID-19: the role of 
community in China’s response. J R Soc Med. 
2020;113:280–281.

[30] Wu J, Wang J, Nicholas S, et al. Application of Big 
Data Technology for COVID-19 prevention and 

control in China: lessons and recommendations. 
J Med Internet Res. 2020;22:e21980.

[31] Zanin M, Xiao C, Liang T, et al. The public health 
response to the COVID-19 outbreak in mainland China: 
a narrative review. J Thorac Dis. 2020;12:4434–4449.

[32] Zou H, Shu Y, Feng T. How Shenzhen, China avoided 
widespread community transmission: a potential 
model for successful prevention and control of 
COVID-19. Infect Dis Poverty. 2020;9:89.

[33] Ning Y, Ren R, Nkengurutse G. China’s model to 
combat the COVID-19 epidemic: a public health 
emergency governance approach. Glob Health Res 
Policy. 2020;5:34.

[34] Zhang J, Zhang R. COVID-19 in China: power, transpar-
ency and governance in public health crisis. Healthcare 
(Basel). 2020;8. DOI:10.3390/healthcare8030288

[35] Chen S, Zhang Z, Yang J, et al. Fangcang shelter 
hospitals: a novel concept for responding to public 
health emergencies. Lancet. 2020;395:1305–1314.

[36] Lu Q, Cai Z, Chen B, et al. Social policy responses to 
the Covid-19 crisis in China in 2020. Int J Environ Res 
Public Health. 2020;17:5896.

[37] Cao S, Gan Y, Wang C, et al. Post-lockdown 
SARS-CoV-2 nucleic acid screening in nearly 
ten million residents of Wuhan, China. Nat 
Commun. 2020;11:5917.

[38] Normile D. As normalcy returns, can China keep 
COVID-19 at bay?. Science. 2020;368:18–19.

[39] Xing Y, Wong GWK, Ni W, et al. Rapid response to 
an outbreak in Qingdao, China. N Engl J Med. 
2020;383:e129.

[40] China is testing millions of people in Xinjiang for 
Covid-19 after one asymptomatic case found. [cited 
2021 Jan 06]. Available from: https://edition.cnn.com/ 
2020/10/26/asia/xinjiang-kashgar-coronavirus-intl- 
hnk/index.html

[41] Lam HY, Lam TS, Wong CH, et al. The epidemiology 
of COVID-19 cases and the successful containment 
strategy in Hong Kong-January to May 2020. 
Int J Infect Dis. 2020;98:51–58.

[42] Wong MCS, Ng RWY, Chong KC, et al. Stringent 
containment measures without complete city lock-
down to achieve low incidence and mortality across 
two waves of COVID-19 in Hong Kong. BMJ Glob 
Health. 2020;5. DOI:10.1136/bmjgh-2020-003573

[43] Kwok KO, Li KK, Chan HHH, et al. Community 
responses during early phase of COVID-19 epidemic, 
Hong Kong. Emerg Infect Dis. 2020;26:1575–1579.

[44] Koh WC, Alikhan MF, Koh D, et al. Containing 
COVID-19: implementation of early and moderately 
stringent social distancing measures can prevent the 
need for large-scale lockdowns. Ann Glob Health. 
2020;86:88.

[45] Huang IY. Fighting against COVID-19 through gov-
ernment initiatives and collaborative governance: 
Taiwan experience. Public Adm Rev. 2020;80:665–670.

[46] Wang CJ, Ng CY, Brook RH. Response to COVID-19 
in Taiwan: Big Data analytics, new technology, and 
proactive testing. JAMA. 2020;323:1341–1342.

[47] Bohmer MM, Buchholz U, Corman VM, et al. 
Investigation of a COVID-19 outbreak in Germany 
resulting from a single travel-associated primary 
case: a case series. Lancet Infect Dis. 2020;20:920–928.

[48] Rothe C, Schunk M, Sothmann P, et al. Transmission 
of 2019-nCoV infection from an asymptomatic con-
tact in Germany. N Engl J Med. 2020;382:970–971.

10 G. LU ET AL.

https://doi.org/10.1016/j.buildenv.2020.107472
https://doi.org/10.1016/j.buildenv.2020.107472
https://doi.org/10.1016/S1473-3099(20)30840-9
https://doi.org/10.1377/hlthaff.2020.01409
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://doi.org/10.1093/jtm/taaa039
https://doi.org/10.1093/jtm/taaa039
https://doi.org/10.3390/ijerph17072304
https://doi.org/10.3390/healthcare8030288
https://edition.cnn.com/2020/10/26/asia/xinjiang-kashgar-coronavirus-intl-hnk/index.html
https://edition.cnn.com/2020/10/26/asia/xinjiang-kashgar-coronavirus-intl-hnk/index.html
https://edition.cnn.com/2020/10/26/asia/xinjiang-kashgar-coronavirus-intl-hnk/index.html
https://doi.org/10.1136/bmjgh-2020-003573


[49] An der Heiden M. Schätzung der aktuellen 
Entwicklung der SARS-CoV-2- Epidemie in 
Deutschland-nowcasting. Epi Bull. 2020;17:1–18.

[50] European Centre for Disease Prevention and Control. 
Covid-19; 2020 [cited 2020 Dec 01]. Available from: 
https://qap.ecdc.europa.eu/public/extensions/COVID- 
19/COVID-19.html

[51] Hunter DJ. Covid-19 and the stiff upper lip - the pan-
demic response in the UK. N Engl J Med. 2020;382:e31.

[52] Remuzzi A, Remuzzi G. COVID-19 and Italy: what 
next? Lancet. 2020;395:1225–1228.

[53] Stafford N. Covid-19: why Germany’s case fatality rate 
seems so low. BMJ. 2020;369:m1395.

[54] Fagiuoli S, Lorini FL, Remuzzi G. Covid-19 Bergamo 
Hospital crisis U. Adaptations and lessons in the 
Province of Bergamo. N Engl J Med. 2020;382:e71.

[55] Meier K, Glatz T, Guijt MC, et al. Public perspectives 
on protective measures during the COVID-19 pan-
demic in the Netherlands, Germany and Italy: 
a survey study. PLoS One. 2020;15:e0236917.

[56] Prather KA, Marr LC, Schooley RT, et al. Airborne trans-
mission of SARS-CoV-2. Science. 2020;370:303–304.

[57] RKI. Aktueller Lage-/Situationsbericht des RKI zu 
COVID-19. 2020. Available from: https://www.rki.de/ 
DE/Content/InfAZ/N/Neuartiges_Coronavirus/ 
Situationsberichte/Gesamt.html

[58] Dullien S, Herzog-Stein A, Hohlfeld P, et al. Schneller 
Ausstieg oder bedachte Lockerung? Zur Zukunft von 
Kontaktbeschränkungen in der Covid-19-Krise. IMK 
Policy Brief. 2020;88:790–791.

[59] Linden M, Dehning J, Mohring J, et al. 
Überschreitung der Kontaktnachverfolgungskapazität 
gefährdet die Eindämmung von Covid-19. Deutsches 
Ärzteblatt. 2020;117.

[60] Beerheide R, Maibach-Nagel E. Pandemiekonzepte: 
differenzierte Ansätze. Deutsches Ärzteblatt. 
2020;117:1728–1729.

[61] Bedford J, Enria D, Giesecke J, et al. Living with the 
COVID-19 pandemic: act now with the tools we have. 
Lancet. 2020. DOI:10.1016/S0140-6736(20)32117-6

[62] Science News Staff. USA strains to act as cases set 
record. Science. 2020;368:17–18.

[63] The Lancet. COVID-19 in Latin America: 
a humanitarian crisis. Lancet. 2020;396:1463.

[64] Chu DK, Akl EA, Duda S, et al. Physical distancing, face 
masks, and eye protection to prevent person-to-person 

transmission of SARS-CoV-2 and COVID-19: 
a systematic review and meta-analysis. Lancet. 
2020;395:1973–1987.

[65] Flaxman S, Mishra S, Gandy A, et al. Estimating the effects 
of non-pharmaceutical interventions on COVID-19 in 
Europe. Nature. 2020;584:257–261.

[66] Li Y, Campbell H, Kulkarni D, et al. The temporal asso-
ciation of introducing and lifting non-pharmaceutical 
interventions with the time-varying reproduction number 
(R) of SARS-CoV-2: a modelling study across 131 
countries. Lancet Infect Dis. 2020. DOI:10.1016/S1473- 
3099(20)30785-4

[67] Brost M, Yang X. Virenschutz statt Datenschutz. Die 
Zeit. 2020;47:285–290.

[68] Hernandez JM. SARS-CoV-2 risk misclassification 
explains poor COVID-19 management. Lancet. 
2020;396:1733–1734.

[69] Razum O, Sridhar D, Jahn A, et al. Polio: from eradi-
cation to systematic, sustained control. BMJ Glob 
Health. 2019;4:e001633.

[70] Furuse Y, Sando E, Tsuchiya N, et al. Clusters of 
coronavirus disease in communities, Japan, 
January-April 2020. Emerg Infect Dis. 2020;26. 
DOI:10.3201/eid2609.202272

[71] Patel J, Sridhar D. We should learn from the 
Asia-Pacific responses to COVID-19. Lancet 
Reg Health. 2020;5. DOI:10.1016/j.lanwpc. 
2020.100062

[72] Manca AR. Social cohesion. In: Michalos AC, editor. 
Encyclopedia of quality of life and well-being research. 
Dordrecht: Springer; 2014. Available from: https:// 
link.springer.com/referenceworkentry/10.1007% 
2F978-94-007-0753-5_2739

[73] Dostal JM. Governing under pressure: German policy 
making during the coronavirus crisis. Polit Q. 
2020;91:542–552.

[74] Gurdasani D, Bear L, Bogaert D, et al. The UK needs 
a sustainable strategy for COVID-19. Lancet. 
2020;396:1800–1801.

[75] Forman R, Atun R, McKee M, et al. 12 lessons learned 
from the management of the coronavirus pandemic. 
Health Policy. 2020;124:577–580.

[76] Lal A, Erondu NA, Heymann DL, et al. Fragmented 
health systems in COVID-19: rectifying the misalign-
ment between global health security and universal 
health coverage. Lancet. 2020;4:e306–e308.

GLOBAL HEALTH ACTION 11

https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html
https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/Gesamt.html
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/Gesamt.html
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/Gesamt.html
https://doi.org/10.1016/S0140-6736(20)32117-6
https://doi.org/10.1016/S1473-3099(20)30785-4
https://doi.org/10.1016/S1473-3099(20)30785-4
https://doi.org/10.3201/eid2609.202272
https://doi.org/10.1016/j.lanwpc.2020.100062
https://doi.org/10.1016/j.lanwpc.2020.100062
https://link.springer.com/referenceworkentry/10.1007%2F978-94-007-0753-5_2739
https://link.springer.com/referenceworkentry/10.1007%2F978-94-007-0753-5_2739
https://link.springer.com/referenceworkentry/10.1007%2F978-94-007-0753-5_2739

	Abstract
	Background
	Methods
	Search strategy and selection criteria

	Results
	Epidemic development and response in China
	Epidemic development and response in Germany

	Discussion
	Acknowledgments
	Author contributions
	Disclosure statement
	Ethics and Consent
	Funding
	Paper context
	References



