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Abstract 

The emergencies are more complicated because of the information explosion and the 
changeable situation of internet, which is a test of the government governance capacity. 
Based on the “Changchun Changsheng Vaccine Incident”, this paper reveals the 
characteristics of network structure and node position in online opinion network on 
public health emergencies with Social Network Analysis. The results show that the 
dissemination of public opinion on public health events is based on the social network 
structure. The network structure and node position affect the information influence of 
members. Government microblogs, official medias and other commercial medias occupy 
a key position in the network. 
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1. Introduction 

Ulrich Beck's risk society theory indicates that with the exponential growth of productivity, 
potential threats in modern society are increasing rapidly, which threatens the orderly 
operation of society. In the critical period of social transformation, with the rapid growth of 
social wealth, more and more new social problems begin to emerge, and in particular, food and 
drug safety issues indicate the severity of China's public health emergency. In addition, the 
development of internet and mobile clients promote the prosperity of the social media, which 
expands the public's sources of information but causes the loss of government information 
control ability. For the above reasons, the public opinion of public health emergencies are easy 
to spread and alienate, and the unconfirmed rumors cause panic among the pubic. Due to the 
characteristic of suddenness, publicity and diffusivity, public health emergencies are easy to 
have a negative impact on other areas of society, so it is necessary for the government to 
integrate public resources to deal with the adverse effects. The purpose of this paper is to grasp 
the dissemination characteristics of online public opinion on public health emergencies by 
taking the “Changchun ChangSheng Vaccine Incident” as an example. 

2. Literature review 

Studies on online public opinion in the field of communication originated from the “Secondary 
Spread” theory proposed by Lazarsfeld (1940), an American communication scholar. According 
to this theory, "Opinion Leaders" act as intermediaries between mass media and the public, and 
they are likely to use their intermediary power to modify or misinterpret the information 
released by the media and then disseminate it to the public [1]. With the increase of risk factors 
in modern society, researches about online public opinion on public health emergencies mainly 
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monitor the development trend of public opinion about infectious diseases on social medias 
such as Twitter. Isham V (2010) analyzed the propagation model of online public opinions and 
rumors on infectious diseases by using the “Markov Chain, MC” to explore their rules of 
variation [2]. Corbyn Z(2011) monitored the spread of online public opinion about dengue in 
Brazil by analyzing the texts related to dengue on Twitter [3]. In the process of public opinion 
dissemination on public health emergencies, Cha M and some others(2010) believed that there 
were opinion leaders, and the influence of opinion leaders could be measured by the 
mentioning and forwarding numbers on Twitter [4]. At the same time, there were researches 
about online public opinion of other public crisis events on Twitter, Doan S and some others 
monitored the spread of public panic during the Japanese earthquake by monitoring the 
transmission rule of public opinion on Twitter [5]. In the field of online public opinion 
management, Sorensen K(2012)established 17 health parameter indexes and public health 
testing models to improve the public's awareness of disaster prevention and reduction [6]. 

Social network theory originated from the "Six Degrees Of Segmentation" theory proposed by 
Mllgram, and the "Opportunity Chain" theory proposed by White et al. in the 1970s promoted 
the further development of research on social network analysis methods. In 1973, the "Weak 
Connection" theory proposed by Granovetterrms pointed out that individual behavior should 
be included in interpersonal network interaction. He also believed that in the transmission of 
information or resources in social network, people with strong connections rely excessively on 
the existing information circle and are more disadvantaged than people with weak connections 
in acquiring new information [7]. In 1998, Watts and Strogat proposed the small-world feature 
of social networks [8]. The emergence of Social Metrology and Social Network Analysis 
provided a new perspective. Scott (2000) shows the connections among individuals through 
the relationship network [9]. Wasserman S(1944) applied the idea of social network to 
community relations, enterprise chain relations and marketing connections [10]. Yolum P 
(2003) first applied social network analysis in the field of information retrieval [11].  

Due to the special structure of online public opinion dissemination, Social Network Analysis 
paradigm was introduced in the field of crisis information transmission. Lubitz believed that in 
the management of emergency, the speed of information flow affected the number of casualties, 
so the establishment of emergency management platform is of great significance. Harikesh S.N 
(2010) proposed that online public opinion communication transmission was provided with 
new paradigm in the new era, and Opinion Leaders had a role in network communication [12]. 
Morales A.J constructed social network with Twitter data and found highly connected groups 
in the network, so they concluded that there were small groups formed by traditional 
relationships in the social network [13]. Chatfield A.T analyzed whether the bilateral security 
cooperation between the two countries would be affected by citizens' attitudes on the basis of 
Twitter data [14]. 

After the review of previous studies, the paper believes that the importance is to accurately 
grasp the overall network structure and the location of node, and tries to discriminate public 
health emergencies from other public crises. But the previous studies’ perspectives and 
research methods were relatively single. And studies about online opinion network on public 
health emergencies are less. Therefore, this study attempts to analyze uniqueness of online 
public opinion on public health emergencies and status of each subject and rule of 
communication in the network. 

3. Analysis of online public opinion on "Changchun Changsheng Vaccine 
Incident" 

3.1. Case review and communication stage 

On July 15, 2018, State Drug Administration announced Changchun Changsheng violated Good 
Manufacturing Practices for Drug because it had falsified records during the production of 
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freeze-dried rabies vaccine for human use. In November 2017, Changchun Biotech was found 
to be be unqualified in the potency index of DPT vaccine, and the company exposed vaccine 
quality problems in less than a year, causing public concern. 

According to the Baidu Index website, this paper divides the online public opinion 
dissemination on "Changchun Changsheng Vaccine Incident" into three stages: the formation 
period, the rising period and the degenerating stage. The formation period is from July 15 to 
July 20, 2018, the announcement of Food and Drug Administration and its government affair 
microblogs named "China Drug Regulatory" publicized the falsification of Changchun 
Changsheng's freeze-dried rabies vaccine for human use. At this stage, the amount of discussion 
about "Changchun Changsheng Vaccine Incident" was small. The rising period is from July 22, 
2018 to July 23, 2018. The article "The King of Vaccines" published on the WeChat subscription 
number of “BeastKing” received 2 million views on July 22,2018, and the article also triggered 
a climax of discussion on the vaccine incident on other internet platforms. The degenerating 
stage was from July 23, 2018 to August 12,2018. During this period, with the progress of 
rehabilitation work, the popularity of public opinion gradually declined, and there was little 
discussion about the vaccine incident since August 22. 

3.2. Data collection, modeling and analysis  

This paper collected data on the platform of Sina Weibo from July 15, 2018 to August 22, 2018 
by referring to the “Micro Index” and uses “Changchun Changsheng Vaccine” as a key word, and 
uses “Octopus Collector” to collect data. 99878 microblogs and their authentication information 
were obtained. Among the top 100 forwarding users, 10 initial users of different types are 
randomly selected, including two official medias, two government affairs microblogs, two 
entertainment stars, two grassroots stars and two ordinary users. 

Five forwarding users are selected from each of the ten initial users, and three batches are 
selected by analogy and the paper finally collected a total of 175 active users as samples after 
removing unqualified samples. This paper did not consider the directionality of the 
relationship , and when there is a forwarding relationship between one user and another user, 
it is regarded as a connection between them, which is denoted as "1".However, if a user only 
publishes his or her own original microblog without establishing forwarding relationship with 
other users, he or she will be regarded as having no connection with others and will be marked 
as "0".The author imported the collected data into UCINET (6.232) software according to the 
above Social Network Analysis (SNA) rules for the next step of data modeling, and established 
the symmetric sociogram of network relations among 175 actors. 

4. Social Network Analysis of online public opinion on "Changchun 
Changsheng Vaccine Incident" 

4.1. Network sociogram analysis 

Figure 1 is a visual sociogram of a 175X175 matrix model, drawn by Ucinet-Netdraw. From the 
sociogram, “People's Daily”, “Financial Network”, “China Drug Regulatory” and “An Ideal 
Journalist” are in a leadership position, by contrast, a small number of nodes which are far from 
the center are edge nodes. 

4.2. Measurement and analysis of the overall network structure  

4.2.1. Network density measure 

Network Density reflects the closeness of interrelationship among the actors in the social 
network [15]. The higher the correlation among the actors, the greater the density of the 
network sociogram, the impact of which is not only reflected in the social resources provided 
by social network for actors, but also reflected in the terms of domination [16]. 
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The calculation formula of density is D=L/N(N-1), and N stands for the number of nodes, while 
L stands for the number of connections in the network. D is between 0 and 1, and the more it 
tends to 0, the looser the connection among nodes. The closer to 1, the closer the connection 
among nodes. The network density table(Table 1) of "Changchun Changsheng problem vaccine 
incident" was obtained by density measurement with UCINET software. 

 

 
Figure 1. Network community chart 

 

Table 1. Analysis of network density measurement 
BLOCK DENSITY OR AVERAGES 

Density (matrix average) = 0.0560 
Standard deviation = 0.2300 

 

As shown in Table 1, in the social network diagram composed of 175 actors, there are 1701 
connections among nodes, and the network density is 0.0560. There are few connections on the 
whole, lack of general and close interaction among actors, and the ability of information 
dissemination in the network is poor. The author thinks this is due to the following reasons : 
First, Sina Weibo covers a large number of users and has a large scale. As Mayhew and Levinger 
(1976) said, it takes time and resources for actors in social networks to maintain each 
interactive relationship. The larger the scale of social networks, the more actors they can 
interact with, and the time to maintain each interactive relationship will be reduced. Until the 
benefit is far less than the cost, no new interactive relationship will be added. Therefore, the 
number of actors who can maintain interaction decreases with the expansion of social network 
[17]. Second, the marginal users are able to weaken the overall flow of information, because 
there are some inactive users who are paid for forwarding specific microblogs, resulting in the 
interruption of information transmission. 

4.2.2. Network distance measure  

Network distance represents the number of nodes that information flows through in the whole 
social network, and it means the accessibility of information flow and information accessibility 
in the social network. The cohesion index represents the degree of integration of the network, 
with a value between 0 and 1. 
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Table 2. Distance measure analysis table 
GEODESIC DENSITY 

Average distance= 2.426 
Distance-based cohesion ("Compactness") = 0.454 

 

The average distance among users is 2.426,and the cohesion index is 0.454, which shows that 
any two actors need to be connected through two or three actors. The result of average distance 
shows that information transmission does not need to pass through too many nodes, and 
information is easy to flow in the whole network without too many communication obstacles. 
In addition, the low cohesion index indicates that the overall structural cohesion of the network 
is low, which may be due to the large difference among the views of users in Sina Weibo. 

4.3. Centrality analysis 

4.3.1. Degree centrality measure 

An actor’s degree centrality is defined by the number of another actors that directly connected 
to him in the social network, and also represents the status and power of actors in the social 
network. The degree centralization represents the centripetal force of the social network, 
which describes the tendency of centralizing to a certain node, and represents the degree of 
cohesion and the compactness to a certain extent. 

 

Table 3. Centrality measure of point degree 
 Degree NrmDegree 

People's Daily 89.000 51.149 
China Drug Regulatory 55.000 31.609 

Financial Network 47.000 27.011 
Ziguang Pavilion 42.000 24.138 
Headline News 42.000 24.138 

Network Centralization = 46.01% 

 

It can be seen from the table that “People's Daily” has the highest degree centrality of 89, and 
the table shows that “People's Daily” occupies the core position in the network circulation, so 
that the “power” of it in the network is highest. “China Drug Regulatory”, “Financial Network”, 
“Ziguang Pavilion”, “Headline News”, are slightly lower than “People's Daily”, and their abilities 
of information interaction are also relatively strong. According to the table, the degree 
centralization of the network is 46.01%, which reflects the high overall consistency of social 
network, centripetal actors and social network with high compactness. 

 

Table 4. Freeman betweenness centrality 
 Betweenness nBetweenness 

People's Daily 9229.257 30.660 
China Drug Regulatory 2910.079 9.667 

Ziguang Pavilion 2342.129 7.781 
Doctor Clove 2316.268 7.695 

Financial Network 2044.735 6.793 
Sina Finance 1796.615 5.968 

Ziyi Zhang 1414.131 4.698 
Network Centralization Index = 29.99% 

 

4.3.2. Betweenness centrality measure 

Betweenness centrality refers to the ability to act as an information transmitter between two 
nodes and the ability to control the resources of information. The value of the node with the 
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highest betweenness centrality minus the values with other nodes to get the value of 
betweenness centralization, which represents the network accessibility. As can be seen from 
Table 4, “People's Daily”, “China Drug Regulatory” and “Ziguang Pavilion” have the highest 
betweenness centralization, so that they have a great influence on actors and information 
dissemination, and they high status in the network. The betweenness centralization of the 
network is 29.99%, which is low. The value indicates that actors can get information without 
intermediary nodes, and the information flows smoothly in the network. Thanks to the 
openness of Sina Weibo and the particularity of its forwarding function, users can easily get the 
source information without relying too much on intermediary nodes. 

4.3.3. Closeness centrality measure 

Closeness centrality refers to the ability to be out of control in the social network. If the 
associated path between the node and another node in the social network is short, its anti-
control ability is stronger, and the node is more likely to be in the core position of the network. 
Incloseness represents integration of the node in the network, while the outcloseness 
represents the radiality in the network. It can be seen from the table that in the public opinion 
communication network, “People's Daily”, “China Drug Regulatory” and “Ziguang Pavilion” have 
the lowest degree of incloseness and outcloseness. They are easy to release and obtain 
information, at the same time they are not easy to be controlled by other actors. 

 

Table 5. Freeman harmonic closeness 
 inFarness outFarness inCloseness outCloseness 

People's Daily 269.000 270.000 64.684 64.444 
China Drug Regulatory 303.000 303.000 57.426 57.426 

Ziguang Pavilion 319.000 319.000 54.545 54.545 
Financial Network 322.000 322.000 54.037 54.037 
An Ideal Journalist 330.000 330.000 52.727 52.727 

Sina Finance 340.000 337.000 51.176 51.632 
Headline News 340.000 341.000 51.176 51.026 

Jianping Fan 348.000 346.000 50.000 50.289 
Network in-Centralization = 46.58% 

Network out-Centralization = 46.11% 

 

4.4. Internal substructure analysis 

In the network of centripetal-centrifugal structure, the nodes in the core region are easy to form 
subgroups, the internal relations of which are close and the external relations are not close. 
After 1000 iterations, the correlation coefficient ρ of the centripetal-centrifugal structure is 
0.407, which is the maximum value, so the structure of the online opinion network on 
“Changchun Changsheng Vaccine Incident” is centripetal-centrifugal structure. 

 

Table 6. Top 16 actors of network public opinion 
Corene 

People's Daily 
Financial Network 

Headline News 
An Ideal Journalist 
Ziguang Pavilion 

Sina Finance 
Jianping Fan 

0.403 
0.214 
0.207 
0.200 
0.199 
0.176 
0.151 

Correlation index: 0.407 
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In Table 6, the core degree of "People's Daily" is maximum, which is up to 0.403, indicating that 
"People's Daily" is in the core position of the social network and has the most connections with 
other nodes in the network. At the same time, “Financial Network” ,“Headline News”, “A 
Somewhat Ideal Journalist” and “Jianping Fan” are “Opinion Leaders” on the vaccine incident. 

4.5. Structural hole measure 

Scholar Burt(1992) believed that a structural hole is a non-redundant connection between two 
users [18], and the index measures are effective size and constraint. Effective size is the number 
of non-redundant connections among users, and constraint is the degree of restriction among 
users. 

The effective size of the “People's Daily” is maximum (82.074), and “People's Daily” is followed 
by “Chinese Drug Regulation”, “Financial Network”, “Ziguang Pavilion”, “Headline News”, “An 
Ideal Journalist” and “Ziyi Zhang”. Their ability to control information dissemination is strong, 
and they are at the core region. In addition, the constraint of “People's Daily”, “China Drug 
Regulatory” , “Financial Network ”and “ Ziguang Pavilion” is no more than 0.1, who are less 
restricted about information acquisition and information control in this network and occupy 
many structural holes. 

 

Table 7. Structural hole measure 
 Degree EffSize Constrain 

People's Daily 89.000 82.074 0.046 
China Drug Regulatory 55.000 47.273 0.075 

Financial Network 47.000 41.565 0.093 
Ziguang Pavilion 42.000 36.071 0.096 
Headline News 42.000 37.476 0.115 

An Ideal Journalist 36.000 29.333 0.115 
Ziyi Zhang 33.000 31.364 0.088 

 

5. Summary and discussion 

Online opinion network on public health emergencies has the characteristics of high 
connectivity, low completeness and low density. Because with the expansion of the network 
scale, the sparsity of the network increases linearly. The number of people affected by public 
health emergencies is much higher than that affected by other public crisis emergencies, so the 
online opinion network on public health emergencies covers a larger scale and includes more 
interest groups. 

The key nodes of the online opinion network on public health emergencies are government 
affairs microblogs, official media and other commercial media .Because among the table of point 
centrality, betweenness centrality, closeness centrality and structural hole, the top node is 
usually the global center. In the network of “Changchun Changsheng Vaccine Incident”, 
“People's Daily”, “Chinese Drag Regulation”, “Ziguang Pavilion” and “Financial Network” are key 
nodes. They connect a large number of nodes and transmit much information, which is the 
source of information for other actors in the network. Therefore, government should 
reasonably use its own advantages of public opinion to announce authoritative information in 
time and respond to the public opinions, in addition, government pays attention to the behavior 
of other key nodes such as commercial media to reduce the spread of rumors and panic. 

The structure of online opinion network on public health emergencies is centripetal-centrifugal 
structure, which has many subgroups and a large number of edge nodes.The government needs 
to be alert to the information alienation in the subgroups and pay attention to the complete and 
objective information acquisition of edge actors.  
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