
O R I G I N A L  R E S E A R C H

Observations from Wuhan: An Adaptive Risk and 
Crisis Communication System for a Health 
Emergency

Hui Zhang1,2 

Yingxiang Li1 

Chris Dolan 3 

Zhijun Song1

1School of Public Administration, 
Guangzhou University, Guangzhou, 
People’s Republic of China; 2Institute for 
Risk & Disaster Reduction, University 
College London, London, UK; 3Institute 
of Advanced Studies, University College 
London, London, UK 

Purpose: With the rapid spread of COVID-19 across the world, the consideration of 
effective communication strategies from Wuhan can provide valuable insight to other 
countries in how to manage their risk response. This study analyzes the building of a risk 
communication system in Wuhan, China, to aid cross-country comparison from a policy and 
academic perspective.
Methods: We use complex adaptive systems theory (CAS) to theorize the communication 
strategy adopted by the government – led by the Hubei Province COVID-19 Epidemic 
Prevention and Control Headquarters. Using ethnographic fieldwork and discourse analysis, 
we observed and analyzed the online and offline communication process to formulate an 
overview of the communications platforms used in Wuhan.
Results: Wuhan’s adaptive crisis communication system was backed by digital and offline 
infrastructure, human resources support, policy development, as well as access to scientific 
and technological expertize. The Wuhan municipal government adapted its communication 
strategy in response to public feedback, and created mechanisms to ensure that two-way 
communication was used to drive policy and integrate feedback from the government, 
enterprises, social organizations and the public. Wuhan’s risk and crisis communication 
strategy aimed to meet emergency commitments, recover trust, regulate the public’s emotions 
and build consensus, operating within a complex adaptive system (CAS).
Conclusion: By using complex adaptive system (CAS) theory, we argue that Wuhan 
quickly built an adaptive communication system consisting of five elements: 1) non-linear 
information output, 2) online and offline continuous support systems, 3) a public emotional 
support system, 4) multi-subject information interaction platforms and 5) a context-based 
approach.
Keywords: epidemic, complex adaptive system, Wuhan, lockdown, pandemic, COVID-19

Introduction
As the city at the center of the COVID-19 outbreak, Wuhan was the first area 
to “lockdown” for 77 days from January 23, 2020, a strategy that was subse-
quently adopted by other countries as the novel coronavirus spread. The 
development of COVID-19 brought severe challenges to the emergency man-
agement system in Wuhan (the capital city of the Hubei province), as well as 
across the Hubei province. As of May 28, 2020, Wuhan had reported 50,006 
confirmed cases of COVID-19, accounting for 74% of the total confirmed 
cases in Hubei province, and 61% of the total confirmed cases in China.1 
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During the lockdown, public health measures were 
taken across China - 345 cities (of a total of 686)closed 
schools, quarantined suspected and confirmed patients, 
and published daily information on public health. 220 
cities (64.3%) closed entertainment venues and banned 
public gatherings, 136 cities (39.7%) suspended muni-
cipal public transportation, and 219 cities (64%) 
banned intercity travel.2

The failed lockdown attempt for Ebola by the Libyan 
government in 2014 led to violent protests.3 In contrast, 
Wuhan’s lockdown saw high levels of compliance and no 
protests by Wuhan’s residents. The government stated that 
their “firm decision” to lockdown reduced the total number 
of COVID-19 cases in China by 96% and helped mitigate 
panic.4 What lessons are learned from Wuhan’s lockdown 
response in terms of effective crisis communication strat-
egy at the global level? By reviewing Wuhan’s overall 
communications structure as a dynamic complex system 
through a panoramic perspective, this paper explores risk 
and crisis communication from the early stages of the 
“novel pneumonia” to the overall stabilization of the crisis.

Risk communication and crisis communication are 
intertwined - any risk that is explained ineffectively can 
become a crisis.5,6 In order to approach health risk and 
crisis communication strategically, this paper considers the 
breadth of specialisms within effective communication, 
including public relations, public affairs, marketing, and 
social media.6 Timely and effective risk communication 
enables effective disaster governance, a better adaptive 
response to crisis communication, and leads to a higher 
reputation for government organizations.7

Public risk perception is influenced by both the hazard 
and outrage.8 According to Malecki et al, COVID-19 has 
eight factors that affect “outrage” (the public’s emotional 
reaction): catastrophic potential, unfamiliarity, lack of 
clarity, scientific uncertainty, lack of personal control, 
varying levels of voluntary behavior (eg around mask 
wearing), varying trust in institutions and varying levels 
of media attention.9 This study answers Malecki et al's 9 

call for more COVID-19 studies of risk communication, 
and updates Zhang et al's time-limited study of Wuhan’s 
risk communication up until January 18, 2020.10

Materials and Methods
We use complex adaptive systems theory (CAS) to theorize 
the communication strategy that was led by the Hubei 
Province COVID-19 Epidemic Prevention and Control 
Headquarters. The thinking in this paper derives from our 

theoretical perspective on the application of CAS for 
disasters,11 which was influenced by the five CAS concepts 
proposed by Coetzee et al12: 1) non-linearity: the inputs into 
the system may not result in proportionate expected out-
puts; 2) aggregation: new groups are formed during disas-
ters; 3) emergent behavior: subjects show new behaviors; 4) 
feedback loops and adaptation: different parts of the system 
evolve from one another, and 5) context-based responses, 
where the importance of context is essential to the function-
ing of each unique system. CAS theory allows the identifi-
cation of complex patterns and interrelationships between 
agents. The benefit of CAS is that it does not theorize 
complexity in relation to “cause and effect”, but instead 
prioritizes the high-level analysis of inter-agent relation-
ships, and emerging and iterative patterns. Holland theorizes 
CAS as a dynamic network of agents acting in parallel, 
constantly reacting to other agent’s actions, which influences 
behavior and the wider network.13 CAS prioritizes the 
understanding of phenomena as a holistic system, and we 
present a review of Wuhan’s communication system in the 
unique panorama of the location of the COVID-19 outbreak. 
As we will argue, a CAS model is beneficial for theorizing 
how to build resilient leadership in government risk and 
crisis communication, enhance communication effective-
ness, enhance the authority and credibility of government, 
and promote adaptation and learning within the general 
public. With the rapid spread of COVID-19 across the 
world, the consideration of effective communication strate-
gies from Wuhan can provide valuable insight to other 
countries in how to manage their risk response.

Ethnographic fieldwork was used to investigate the 
dynamic processes of the disaster’s development and commu-
nication. The first author’s hometown is located in the Hubei 
province, which allowed close ethnographic observation to be 
undertaken. She observed the risk and crisis communication in 
Wuhan from December 31, 2019 to April 30, 2020, and 
collected materials, including the offline interaction of differ-
ent subjects, government policy texts, government press con-
ferences, publicly available new media communication texts, 
and made a consideration of online and offline public senti-
ment. The data collection methods include high-level partici-
patory and non-participatory observation, and document 
collection and analysis to observe both the government level 
and civil level. Throughout the observation period, the first 
author was active on social media (WeChat and Weibo) mon-
itoring real-time information releases, and interacting with 
relatives and friends during the period of Wuhan city closure 
to understand the background context. Triangulation and 
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corroboration were carried out on the data gathered from 
different sources in order to achieve a holistic picture. As 
Gamburd emphasized,14 disaster scenes can present complex 
challenges to researchers as the practice of disaster response is 
a dynamic process of intense multi-level social action. 
Reflexivity was employed by the first author, in discussion 
with the other authors, to reflect on her intimate knowledge of 
her hometown, ethics, the sudden worldwide attention on 
Wuhan, “public” and “private” interactions, and her implicit 
and explicit subjective knowledge about Wuhan in relation to 
the theorization of the CAS.

Discourse analysis was used to analyze the text data 
obtained during the fieldwork, using a method influenced 
by Van Dijk.15 Van Dijk’s method has been frequently 
used in communication studies because it theorizes news 
as a complex communicative event (discourse).16 Van 
Dijk’s method was selected because it allows understand-
ing of the complexity between text and the background 
context,15 something crucial to the context-specific nature 
of the complex adaptive system in Wuhan. In this paper, 
we formulate an overview of all communications plat-
forms used in Wuhan, analyzing internet forums and 
press conferences. Communications tools are influenced 
by cultural norms that influenced the data selection. Press 
conferences are an important communications element to 
analyze because press communication is normalized and 
institutionalized in China as a way to give the public 
health information, curb rumors, calm panic and boost 
public confidence in the government.17 We also review 
internet forums because Cao et al state that seeking digital 
information online was a crucial aspect of the Chinese 

public’s response to SARS,18 while Tai and Sun argue 
that Chinese citizens used the internet to resolve ambiguity 
in response to the Chinese government’s tight information 
control.19

Results
System Objectives
This article reviews the communication approach from the 
start of the lockdown period (January 23, 2020). The 
Wuhan government’s actions were affected by the number 
of COVID-19 cases present (see Figure 1), which we 
categorize through four distinct stages.

● Stage 1: Early warning: December 31, 2020 (Wuhan 
Municipal Health Commission first officially 
reported “pneumonia” cases) until January 22, 
2020. After the first COVID-19 patient was reported, 
the existing COVID-19 active cases in Wuhan rose 
from 1 case to 399 cases.

● Stage 2: Crisis escalation: January 23, 2020 (Wuhan 
lockdown) until February 4, 2020. The number of exist-
ing COVID-19 cases in Wuhan rose sharply from 399 
cases to 7618 cases, an increase of 7219 cases in just 12 
days (an average increase of 601.58 cases per day).

● Stage 3: Effective control: February 5, 2020 (first 
batch of “Fangcang shelter” hospitals, which are 
large-scale and temporary, are established) until 
March 10, 2020 (all Fangcang shelter hospitals are 
“vacant”).20 The existing COVID-19 cases increased 
from 7618 cases on to 38,020 cases on February 18, 
2020. Cases then gradually decreased to 14,514 cases 

Figure 1 The number of COVID-19 cases in Wuhan.
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on March 10, 2020 - a total decrease of 23,506 cases 
and an average decrease of 1068.45 cases per day.

● Stage 4: Handling and consolidation: March 11, 2020 
- present. After March 11, 2020, the existing 
COVID-19 cases in Wuhan further decreased from 
13,462 cases to 6744 cases on March 18, 2020, with 
an average decrease of 959.71 cases per day. The 
Wuhan government is continuously working to 
detect new cases.

The stages of the Wuhan crisis then determined the com-
munication responses, which are discussed throughout this 
paper. The risk and crisis communication approach adopted 
by the government to manage COVID-19 is shown through 
Table 1 (emergency commitments made by the government) 
and Table 2 (risk and communications approaches). The 
system objectives and their relation to the whole system are 
in Figure 2. As Table 2 and Figure 2 show, effective health 
communication in Wuhan necessitated an approach that cen-
tered public needs, including a recognition that health needs 
were contingent on other aspects of government strategy like 
the financial markets and employment. Health policies and 
structural factors had a crucial influence upon patient treat-
ment outcomes, particularly mental health, during the 
COVID-19 pandemic.

Meet Emergency Commitments
An emergency commitment refers to the government giving 
early assurance that if certain perceived risks occur in the 
future, the government will make corresponding remedial 
measures to alleviate public anxiety about the risks.31 

Making an emergency commitment can help to improve 
and maintain the relationship between the government and 
the public (subjects), and consolidate and enhance the repu-
tation and credibility of the government by providing reas-
surance in uncertain situations.31 As Wuhan was the first case 
of COVID-19 reported internationally, the government’s 
reassurance about the public’s health was even more crucial. 
In major crises, in addition to appeasing groups that may be 
damaged by risks, making an emergency commitment can 
also help the subjects to establish clear prevention and con-
trol objectives and build consensus on common actions. 
Therefore, making emergency commitments is the key way 
to build an adaptive crisis communication system.

In Stage 2 (Crisis escalation), the central Chinese gov-
ernment communicated to “fully check all suspected cases; 
treat and cure all the infected”,23 which was used to drive 
all subsequent communication and operational decisions. 
The government had little knowledge about the degree of 
risk from the novel coronavirus – they had to rely on 
a reserve of emergency materials, organize large-scale 

Table 1  Emergency commitments made by the government

Stage that the policy was 
first announced

Type Examples of key logistical policies used to reassure the public

Stage 2 Food and 

supplies

• Development of a shopping platform for residents.21

Stage 2 PPE/ 

Health

• Government promises to ‘fully check all suspected cases; treat and cure all the infected’ 

• As of 30 January, the Wuhan government received a total of 6.543 million tons of donated 
materials from the Hubei Provincial Red Cross, Provincial Charity Federation, and Provincial Youth 

Development Foundation. They also received 26,600 sets of medical protective clothing, 479,000 

N95 masks, 1.7287 million disposable medical masks and 39,300 goggles.22

Stage 2 Health 

costs

• The National Ministry of Finance promised free medical treatment for all COVID-19 patients.23

Stage 2 Jobs • From January 2020, Wuhan increased unemployment insurance benefits to 90% of the minimum 

wage.24

Stage 3 Jobs • The government pledged to increase social insurance support, reduce taxes, fees and rents for 

enterprises, and further strengthen financial support for the development of SMEs.25,26 

• The price subsidy was doubled for college graduates, migrant workers, and people who were 

having trouble finding jobs.1
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human resources support and develop flexible policies. 
Table 1 shows some examples of emergency commitments 
made by the government to boost morale in the public 
ahead of projected and present issues, which were devel-
oped through public outreach and feedback mechanisms.

Enable Public Trust
Public trust ‘enables cooperative behavior, promotes adap-
tive organizational forms … reduces harmful conflict, and 
promotes effective responses to crisis’.32 Ensuring public 
trust is the cornerstone of the government’s risk manage-
ment approach, and is an indispensable foundation for the 
effective application of the system functions of risk and 
crisis communication. The construction (and recovery) of 
trust through communication determines the government’s 
credibility, supporting its implementation of various risk 
management policies to the satisfaction level of the public.

In Stage 1 (Early Warning), compounded by the diffi-
culties in understanding the complex nature of the novel 
coronavirus, the government was slow to make adequate 
emergency preparations, communicate information and 
take action. In this communication vacuum, negative 

rumors spread both in China and internationally, including 
speculation that the virus was deliberately leaked from 
a scientific lab in Wuhan, which was later contradicted 
by the Wuhan Institute of Virology. In the early stages of 
the crisis response, while a “man-made” origin has since 
been refuted,33 questions about whether COVID-19 was 
deliberately manufactured made the COVID-19 pandemic 
different to other pandemics like influenza. At this early 
stage, the government’s credibility was damaged, and they 
needed to work to restore public trust.

As this article will show, the Wuhan government 
actively made adjustments to their strategic communica-
tions in Stages 2–4, focusing on the recovery of trust 
through engagement with local people and journalists. 
They also developed operational mechanisms to manage 
suspected cases, developed new communication platforms 
and encouraged the participation of a diverse range of 
stakeholders.

Regulate Public Emotions
In Stage 1 (Early Warning), due to the information asym-
metry between the government and the public, it was 

Figure 2 Adaptive risk and crisis communication system.

Risk Management and Healthcare Policy 2021:14                                                                              https://doi.org/10.2147/RMHP.S287637                                                                                                                                                                                                                       

DovePress                                                                                                                       
3183

Dovepress                                                                                                                                                           Zhang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


difficult for the public to obtain sufficient and effective 
risk information, thus hindering the formation of reason-
able risk perception. Risk perception refers to people’s 
subjective estimation of the possibility that negative 
health-related outcomes or incidents can occur.8 If risk 
perception is too low it can lead to negative psychological 
coping strategies and safety negligence, but if the risk 
perception level is too high it can easily lead to public 
panic, resulting in a series of secondary disasters, such as 
violent conflicts, damage to the credibility of the govern-
ment, and more serious social losses.8 As Wuhan shows, 
the public’s risk perception led to a spate of panic buying 
of food and supplies which then led to widespread concern 
on social media, causing a food supply crisis which then 
had to be mitigated by the government. When building its 
risk and crisis communication system, the Wuhan govern-
ment made prioritizing public mental health and emotional 
counseling its core objectives. It developed a series of 
communication mechanisms to a) ascertain people’s emo-
tional state by issuing online questionnaires; b) analyze 
and monitor any changed trends in overall social mood; 
and c) use an interactive communication platform so that 
the public could talk to professional psychologists.

Build Consensus
Risk and disaster governance is a complex phenomenon 
that requires the participation of all stakeholders (sub-
jects). When consensus is reached by the subjects on the 
purpose and nature of risk and crisis communication, it can 
clarify goals and direction for cooperation, reduce com-
munication conflicts, improve the efficiency of the govern-
ance measures, and achieve desirable risk governance 
results.

After losing some trust in Stage 1 (Early Warning), 
during the period of lockdown in Stage 2, the Wuhan 
government worked to build consensus. As shown later 
in Table 2, the government both developed new interaction 
platforms, and utilized existing platforms, as part of its 
aim to create opportunities for the government, enter-
prises, social organizations and citizens to participate in 
two-way communication.

Building an Adaptive Risk and Crisis 
Communication System
At the start of lockdown in Stage 2, the municipal govern-
ment suddenly had to respond to four main needs from the 
11 million residents: 1) provide real-time information, 2) 
reassure and reduce stress, 3) provide medical and living 

supplies and 4) provide feedback on practical issues. In 
a complex and fluid dynamic that necessitated integrated 
risk and crisis communications, the government employed 
crisis communications to deal with the issues, and risk 
communications to stop further issues developing. The 
communication objectives were to communicate three spe-
cific elements: 1) respond to rumors/communicate health 
information; 2) promptly announce government mea-
sures; 3) make emergency commitments to reassure the 
public. This necessitated a shift in communication strat-
egy, and the development of 6 new communication modes 
specifically for the COVID-19 health crisis (see Table 2). 
In response to SARS in 2003 and A/H1N1 in 2009, the 
Chinese government had evolved their health communica-
tion and insisted on multi-departmental cooperation across 
government departments, experts, media and grassroots 
organizations,34 a strategy that has also been employed 
by the Wuhan government for COVID-19. The adaptive 
crisis communication system that was constructed is 
a typical complex adaptive system with five characteris-
tics: nonlinearity, aggregation, emergent behavior, feed-
back loops and adaptation, and a context-based response.

Non-Linear Information Output
The inputs into a complex adaptive (CAS) system can 
have unexpected results, and the system is not static (see 
Figure 2). In order to cope with the ever-changing envir-
onment, the evolution of Wuhan’s risk and crisis commu-
nication system is achieved through the continual 
adjustment of communication strategies in relation to the 
frequent interaction of diverse stakeholders (subjects). 
Non-linear information output refers to the government’s 
flexible adjustment of its offline and online communica-
tion methods in response to both the development of the 
crisis and from public feedback.

Discourse analysis was made of the data from the first 
15 press conferences on the “Prevention and Control of 
COVID-19” held by the Hubei provincial government 
from January 22, to February 5, 2020.24 Spokespeople 
were first used for health communication by the Chinese 
government during the SARS outbreak35 and should com-
municate with concern, clarity, control, confidence and 
competence.36 Through the analysis of this time period 
as the crisis evolves from Stage 1 to Stage 2, a clear 
shift in health crisis communication strategy is shown in 
three ways.

Firstly, in the early stage of the lockdown, the speakers 
at the press conference were mainly government officials. 
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The government conducted analysis of public feedback to 
determine that the public would be more reassured by 
press statements from medical and public health experts 
(competence) as these were viewed as more authoritative 
and knowledgeable (control, clarity) in advising the public 
on appropriate risk prevention and control measures. After 
the first 8 days of conferences, the government then 
adjusted its press conference approach (concern) to have 
one medical professional featuring in every daily press 
conference.

Secondly, COVID-19 is a new risk with little clarity about 
the coronavirus or its health implications. With new risks the 
public tend to feel greater fear and anxiety compared to more 
familiar risks, thus creating a greater demand for clear infor-
mation and communication from the government. Leng et al's 
sentiment analysis of posts on Chinese social media (Weibo) 
found that there was a rise in fear between Jan 29, 2020 and 
Mar 18, 2020.37 In addition, COVID-19 is an invisible risk, 
that cannot be visually seen like the physical damage caused 
by earthquakes, typhoons and other natural disasters, causing 
gaps in people’s risk perception. Consequently, the public is 
demanding more from governments that respond to their own 
appeals and delivers on its promises (clarity, confidence). 
Across the 15 press conferences, 116 questions were asked 
in total, and 109 questions were answered (94%). 6% of 
questions were not answered because the answer was not yet 
known. In order to better respond to peoples’ demands, the 
government allowed more questions from the public – increas-
ing from 41 questions in the first eight conferences, to 75 
questions in the subsequent seven conferences.

Finally, the government adapted its messaging from 
describing the epidemic as “preventable and controllable” to 
a more empathetic approach (concern) that instead recognized 
the “uncertainty” that local people were experiencing (such as 
acknowledging that the total number of infected persons had 
not yet been determined). Analysis of the communication of 
“uncertain” information that was released in press conferences 
showed discussion of uncertainty rose dramatically: it was only 
discussed 2 times in the first eight press conferences, but 11 
times in the subsequent seven press conferences.

Aggregation: Multi-Subject Interactions
In complex systems, individuals self-organize into their 
own groups. In Wuhan’s adaptive crisis communication 
system, all communication subjects interacted in the pro-
cess of epidemic prevention and control, and jointly 
reached a set of unified epidemic prevention and control 
objectives. Mutual adaptation of behavior modes among 

subjects promoted the optimization of system structure and 
effective function. Communication is an important way for 
multiple social subjects to participate in risk management - 
it is of great importance that strategic communications 
facilitates the interaction of diverse stakeholders on 
resource integration and information aggregation, to 
enhance the efficiency of the emergency response. As 
well as adapting its press conference strategy to include 
more specialists, the Wuhan municipal government also 
provided a communication platform for medical experts 
and community management leaders to talk and negotiate 
together. At the same time, the government also carried 
out large-scale cooperation with private enterprises, such 
as the cooperation with Sina Weibo and WeChat, to ensure 
that communication could be rapidly promoted on social 
media.

Emergent behavior: Online and Offline 
Communications Support Systems
Emergent behavior describes how subjects can personally 
decrease the likelihood of exposure to an infectious dis-
ease or assist in treatment through their actions.38 During 
this epidemic, the subjects in the Wuhan adaptive commu-
nication system interacted with each other and adapted to 
the development of the epidemic continuously. Each sub-
ject had a different disaster response that formed 
a diversified response mode in the process of continuous 
interaction, which led to the dynamic diversity of the 
whole crisis system.

The city lockdown meant a radical shift to the lifestyle 
of residents and a risk of increasing psychological stress 
and anxiety – the health communication strategy must 
mitigate these issues. In contrast to Song, Zhang and 
Dolan,11 unlike in other crises when an average member 
of the public can show emergent behavior in new coping 
strategies, the challenge of this crisis was that the public 
were isolating at home, reducing their feelings of auton-
omy and control. This puts more responsibility on the role 
of health communicators to support their mental health and 
wellbeing.

Given the scale of the crisis, one-way communication 
through the media is not sufficient. Table 2 shows how the 
Municipal government built an offline communications 
support system to help support residents. This approach 
was particularly effective in reaching vulnerable groups 
that are less confident online (helping breach the “digital 
divide”), but also understanding their needs and providing 
tailored assistance. As of March 10, 2020 (the end of 
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Stage 3), more than 10,000 government agencies, enter-
prises and public institutions in the Hubei province had 
contacted 27,345 communities (villages), and organized 
more than 580,000 party officials to join the epidemic 
prevention and control work at grass-roots level.39 These 
groups were instrumental in explaining to the residents the 
latest epidemic prevention policies and community man-
agement regulations to help the residents understand and 
comply.

Context-Based Communication
The establishment of a “top-down” communication system 
quickly enhanced the interaction between the various sta-
keholders, enhanced by the rapid injection of more 
resources into the (identified) weakest links of epidemic 
prevention and control. In part, this success is due to the 
context-based response that was tied into Chinese culture, 
where top-down communication is common in China and 
is expected by the Chinese public.40 Sender-focused (top- 
down) communication can aid the public to plan ahead, 
through communicating responsibly to minimize harm.41 

However, these sender-focused practices are based on an 
inherent assumption that receivers will respond appropri-
ately during a crisis when presented with (a) an honest 
explanation of what is occurring and why, as well as (b) 
how the organization is responding effectively to it.42 

Sellnow argues that effective instructional communication 
is not measured by information shared by the sender (eg, 
the instructor), but rather, by affective (ie, perceived value 
and utility), cognitive (ie, knowledge comprehension) and 
behavioral (ie, action/performance) learning outcome 
achievement among receivers.41 Hence, effective instruc-
tional crisis communication must include elements not 
only of information explanation, but also of internalization 
(proximity, timeliness, personal impact) that motivate 
receivers to realize the value/utility of the message content 
and action (specific behavioral directions) that specify 
exactly what receivers are to do for self-protection. This 
is even more important for communication about health- 
related issues, where the seriousness and specialist knowl-
edge required mean that governments across the world can 
often use top-down communication for health issues, par-
ticularly in the early stages of a crisis.43 We argue that the 
Wuhan government primarily took a top-down risk and 
crisis communications strategy in order to build trust in 
a context-specific way, and communicate clearly about 
a complex and uncertain health issue. This top-down 
approach was tailored specifically to the Chinese culture 

and may not be suitable for other cultures or countries. 
Combined with this top-down approach, the government 
also incorporated feedback from the receiver (bottom-up) 
by developing mechanisms for the public to feed back on 
the government’s response (see Table 2). The top-down 
and bottom-up approach was based on the government’s 
context-specific knowledge of Chinese culture and Wuhan 
citizen’s needs, which were viewed as dynamic.

Social media platforms have impacted health commu-
nications because the public expect to give governments 
their views for improvement.43 The communication sys-
tems (the “Wuhan mayor's Hotline” WeChat, the Wuhan 
City Message Board and the “Pocket Wuhan” App) also 
enabled more effective crisis communication by facilitating 
“bottom-up” feedback from residents, which was analyzed 
and then used at all levels of government to refine commu-
nication and strategy. For example, in the early part of Stage 
2, the residents communicated difficulties in purchasing 
maternal and infant supplies, and challenges in rural logis-
tics and distribution, which the government, supermarket 
enterprises and communities worked to resolve.

Through the integration of online and offline commu-
nication and feedback channels, the Wuhan government 
has ensured that people of different ages, different levels, 
different fields and different levels of knowledge had equal 
opportunities to find about risk information, and satisfy the 
public’s needs for real-time feedback on issues and 
demands. This is a shift since the SARS outbreak in 
2003, where the Chinese local government’s health com-
munication was criticized for deliberate concealment of 
official data,44 and where their mistakes damaged public 
trust.45

Feedback Loops and Adaptation: Public Emotional 
Regulating System
When a crisis occurs, anxiety and stress can quickly spread 
and evolve, sometimes triggering a series of secondary 
issues in a chain effect. This can be compounded by fake 
information, which has become an increasing concern for 
communicators in handling their disaster response. 
Therefore, rapid feedback and mediation to the public’s 
stress has become a key way to avoid secondary issues like 
violence and conflict, and to mitigate a lack of trust in 
government. Our research showed that the three main 
causes of anxiety that were expressed by Wuhan residents 
were questions about the symptoms of COVID-19, stress 
and concerns about the shortage of medical supplies such 
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as masks. As Table 2 shows, the Wuhan government 
developed the “Wuhan Anti-epidemic” app and used the 
Wuhan City Message Board to communicate with and 
listen to residents. From January, 23 to April, 15 2020 
there were 240 messages about “anxiety” in the Wuhan 
City Message Board, accounting for 55.7% of the (431) 
total messages about “anxiety” since the platform opened 
in 2017. 100% of these messages received comments and 
suggestions from medical experts.29 Du et al found that 
communications messaging was not meeting the real needs 
of the public.44

Furthermore, during the outbreak of the epidemic, 
the number of calls received per day for the mayor’s 
hotline was 16,000 calls, reaching 24,000 calls at the 
peak, which was 2–5 times the normal amount.46 The 
number of complaints from patients who had difficulty 
getting treatment peaked at 1637 on February, 8 2020. 
After the development of the operational and commu-
nication mechanisms discussed in Table 2, the com-
plaints declined continuously after February 11, 2020 
with a drop of nearly 90% from the peak.46 According 
to the tracking of the cumulative number of confirmed 
COVID-19 cases in Wuhan (see Figure 3), the cumula-
tive number of confirmed COVID-19 cases in Wuhan 
increased gradually from 375 on January, 21 to 50,007 
on March, 31. The cumulative number of confirmed 

cases in Wuhan increased rapidly from February, 1 to 
February, 20, and 13,436 cases of COVID-19 were 
diagnosed in one day on February, 12. Since then, 
from the end of February to the end of March, the 
growth rate of confirmed COVID-19 cases in Wuhan 
has leveled off, but there are still new cases every day. 
Therefore, the decrease of complaints in Wuhan mayor’s 
hotline is not directly related to a decrease in the num-
ber of confirmed cases in Wuhan overall. It suggests 
that the Wuhan mayor’s hotline, combined with other 
communications types (see Table 1), played an impor-
tant role in allowing the public to express their 
demands, in solving problems encountered by the public 
and in calming public emotions.

Conclusion
COVID-19 is a public crisis of complexity and uncer-
tainty – as a widespread and “invisible” emergency, it is 
causing great damage and considerable difficulty in pre-
vention and control. Disease does not ascribe to geogra-
phical boundaries - our theoretical contribution is a CAS 
model to facilitate global comparison through an explicit 
focus on Wuhan. There are key communications differ-
ences between Western and Eastern (Chinese) cultures, 
and risk and crisis communications should be culturally 
specific. When responding to COVID-19, the complex 

Figure 3 Wuhan’s cumulative confirmed cases and cumulative deaths.
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interaction between policies, cultural differences and 
behavior are very different across the world.47 

Theorization of the Wuhan communications system as 
a typical CAS enables country comparison through five 
characteristics: nonlinearity, aggregation, emergent 
behavior, feedback loops and adaptation, and context- 
based response. In similarity to our previous findings in 
Song, Zhang and Dolan (2020),11 the context-based 
responses by the government and citizens produced cor-
responding complex adaptive behavior, which constantly 
evolved the communications system in a non-linear and 
dynamic way. The Wuhan public (subjects), while lim-
ited in physical movement due to lockdown, were still 
able to communicate with the government through 
online and offline methods.

There are three key findings of this study. Firstly, 
Wuhan’s adaptive risk and crisis communication system 
was backed by digital and offline infrastructure, human 
resources support, policy development, as well as access to 
scientific and technological expertise. Secondly, the pre-
dominant communication mode was top-down communi-
cation (tailored specifically to Chinese culture), but the 
roles of public feedback and two-way communication are 
emphasized in policies to support the integration of gov-
ernment, enterprises, social organizations and the public. 
Thirdly, these communication tools support government 
aims to meet emergency commitments, recover trust, reg-
ulate the public’s emotions and build consensus. As we 
theorized through the CAS, the Wuhan government 
quickly constructed its communication system through 
five main components: (1) non-linear information output, 
(2) online and offline continuous support systems, (3) 
a public emotional support system, (4) multi-subject infor-
mation interaction platforms and (5) a context-based 
approach.

Our conclusions are similar to other research. For 
example, through online questionnaires, Chao et al's 
research found that new media use during the outbreak 
was associated with negative psychological outcomes 
like depression.48 They  found that official social media 
accounts, with timely and clear information from autho-
rities and medical experts, may offset the latent negative 
impact caused by other forms of media sharing.48 Chen 
et al's study of the Sina Weibo official account of the 
National Health Commission of China drew a similar 
conclusion to our study: matching crisis-related informa-
tion demand and information supply determines the 
effect of online communication.49 Positive information 

like praising frontline health care workers, and clear 
news about the development of the epidemic and the 
government’s handling of the crisis can enhance the 
interactive engagement of the public.49 Li et al's findings 
indicated that, unlike the relationship between the gov-
ernment and social media in other countries, the Chinese 
government worked to directly communicate through the 
large social media platform-Sina Weibo.50 This not only 
speeds up the relief effort, but also makes it easier to 
motivate citizens and nonprofit organizations to support 
the government response and recovery efforts.50 This 
conclusion is consistent with the view of multi-agent 
participation in the adaptive communication system that 
was proposed in our study.

However, our study also diverges from some existing 
research on some important points. We update the thinking 
of Zhang et al who studied Wuhan’s risk communication 
up until January 18, 2020.10 They saw Wuhan’s risk com-
munication as ineffective, but we show how the govern-
ment later adapted their risk communication, included 
scientific expertise, and tried to rebuild public trust. Liao 
et al captured data related to COVID-19 from December 1, 
2019 to January 31, 2020, and extracted information 
related to public engagement from posts issued by official 
government accounts, such as likes, comments, shares and 
followers, so as to measure the level of online interaction 
between the public and the government.51 Liao et al 
argued that the government mainly adopts a top-down 
risk communication approach and uses social media as 
a one-way communication method51 – this top-down 
approach was certainly used in the very early stages of 
the crisis. However, we also found that the Wuhan govern-
ment later carried out a lot of offline community crisis 
communication, and also used bottom-up communication 
on social media to collect public demand information and 
feedback. The government’s risk and crisis communication 
is two-way, combining top-down and bottom-up, to con-
struct a feedback loop and adaptation system. Other stu-
dies back up our findings: Chen analyzed government 
announcements, posts and articles, as well as national 
and international news releases to mid-January, to argue 
that Chinese social media is not just a place for self- 
censorship and surveillance by the government.52 On the 
contrary, during the outbreak of COVID-19, social media 
became a space for active public engagement, where 
Chinese citizens expressed concern and solidarity, partici-
pated in claim-making and resistance, and negotiated with 
official authorities.52
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We have advocated an original contribution of consid-
ering risk and crisis communication through complex 
adaptive system theory. A key benefit of this approach 
was to highlight that the uncertainties within the system – 
like the medical impact of the virus or suitable actions to 
take – were all unclear, and necessitate complex risk and 
crisis communications methods. There are three main lim-
itations to this study. Firstly, in emphasizing the complex-
ity and fluidity of the system, the approach does not 
consider the micro-level detail – a task we leave to other 
scholars. Secondly, this study has prioritized the analysis 
of social media and press written texts. However, non- 
verbal communication is an essential aspect of communi-
cations practice – it is necessary to develop techniques and 
methods to deal with non-verbal symbolic information. 
Thirdly, we have previously theorized several variable 
factors that affect self-organizing mechanisms - culture, 
language, identity, time, knowledge/skills and trust.11 

While CAS helps us theorize the “unknown”, a key chal-
lenge of applying CAS theory to COVID-19 communica-
tions is that the behavior of people within the system is not 
predictable12 – other academic studies must prioritize psy-
chological approaches to help understand self-organizing 
and variability in human behavior in relation to these 
variable factors.

As a key strategic player in risk response, emergency 
communication practitioners and scholars must position 
themselves at the forefront of the pandemic responses. 
Future communication research should consider three areas:

1. Explore the international framework of the complex 
adaptive system. How has the communication strat-
egy for COVID-19 evolved as the crisis escalated 
from an epidemic to a pandemic? What does the 
complexity of the adaptive system look like as it 
evolved from the regional to the national to the 
international? Some scholars have studied the 
responses of countries such as Finland,53 the 
United States54 and Vietnam,55 but there is still 
a lack of research from a systematic perspective.

2. Review communication responses at country-level. 
China is a collectivist society, which is more 
focused upon maintaining social cohesion than indi-
vidual interests. Residents mostly complied with the 
lockdown rules, which has not been the case in 
other countries like the United States. What con-
text-specific communications strategies did other 

countries use to manage the lockdown and/or pan-
demic communication?

3. Analyze communication specialisms. This article 
has focused upon the external health communica-
tion at Wuhan, but further research should examine 
other specialisms like employee (internal) commu-
nication, financial communication and international 
public diplomacy. The use of big data, surveillance 
and artificial intelligence to tackle COVID-19 in 
other countries should be further examined from 
a health communication perspective.
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