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ABSTRACT

Rather than receive the effective 2vHPV vaccines that are readily available in China, Chinese women
usually wait to receive 4v and 9vHPV vaccines, which are difficult to acquire. This means that Chinese
women miss the opportunity for optimal protection from cervical cancer. As social media platforms are
the main channel by which Chinese women learn about HPV vaccines, this study aimed to explore how
HPV vaccines are described on social media, and in particular how they discuss or distinguish 2 v, 4 v and
9vHPV vaccines. The Octopus Web crawler tool was used to capture hot Weibo posts from 2013-2021, and
1,164 valid data were obtained. Results suggested that there are very few posts with great influence on
Weibo about HPV vaccines among 9 years and much of them are created by “lay people.” HPV-related
topics lacked persistent popularity, comprised highly repetitive content and the spread of information
was geographically diverse. There were significant differences in the media descriptions of different kinds
of HPV vaccines. Price was mentioned more often in the descriptions of 2vHPV vaccines, whereas
appointments were referred to most often in the descriptions of 9vHPV vaccines. There was little media
attention paid to the safety and effectiveness of HPV vaccines. Chinese media should develop better
collaborations with public health professionals, pay more attention to the originality of their news
coverage of HPV vaccines and strive to promote HPV vaccination. Such collaboration will help news

ARTICLE HISTORY
Received 18 May 2021
Revised 28 July 2021
Accepted 16 August 2021

KEYWORDS

Social media descriptions;
vaccine hesitancy; 2vHPV
vaccine; 4vHPV vaccine;
9vHPV vaccine; content
analysis

media to better understand the key points of HPV information that need to be disseminated.

Introduction

Although HPV vaccine hesitancy is a global emerging concern,’
opposition to HPV vaccines in China is less intense than that in
Western countries,” with most Chinese women showing
a supportive attitude toward HPV vaccination.” Currently, four
types of HPV vaccines are available in China: the 2vHPV vaccine
Cervarix® (USD85/dose), the domestic 2vHPV vaccine Cecolin®
(USD48.2/dose), the 4vHPV vaccine Gardasil® (USD117/dose)*
and the 9vHPV vaccine Gardasil®9 (USD190.3/dose).” The most
common reasons why Chinese women fail to receive HPV
vaccination are their unwillingness to receive a 2vHPV vaccine
and the difficulty they experience in obtaining an appointment
to receive a 4vHPV or 9vHPV vaccine.®

The insufficient supply of HPV vaccines in China is a problem.”
The government has put forward restrictions on the age for
vaccination of different vaccines to overcoming this problem:
2vHPV vaccines are suitable for women aged 9-45, 4vHPV vac-
cines are suitable for women aged 20-45, and 9vHPV vaccines are
suitable for women aged 16-26. Currently, only women can be
vaccinated with HPV vaccines in China.® Chinese women of
a certain age can make appointments for HPV vaccination in
a hospital,” but may have to wait for up to 2 years to be seen if
they choose 4 v or 9VHPV vaccines.'® 4v and 9vHPV vaccines can
only be imported, and the insufficient global production of HPV

vaccines leads to a huge shortage in China. Chinese women gain
access to 4v and 9vHPV vaccination through HPV Vaccine
Lottery. Since 2020, 4v and 9vHPV vaccines have basically been
out of stock. HPV vaccination is given in three doses, and hospitals
need to give priority to those who have been vaccinated to guar-
antee the whole process of vaccination. Therefore, the first doses of
4v and 9vHPV vaccines are almost unavailable.'' Affected by the
Covid-19 epidemic, HPV Vaccine Lottery was suspended in many
places. For example, in May 2020, 183,815 women in Shenzhen
participated in the first 9vHPV Vaccine Lottery after the epidemic,
and only 3,150 doses were available, meaning that the success rate
was only 1.7%."* The difficulty in booking 4v and 9vHPV vaccines
persists this year. According to medical staff at a hospital in Beijing,
4vHPV vaccination has been queued up until the end of October.
In Hubei Province, there were only 400 doses of 4vHPV vaccines
available in July, and 9vHPV vaccination was closed to women
who had not been inoculated with the first dose."” Due to the
supply problems and strict age limitations, some women, espe-
cially those aged older than 26, even choose to travel to Hong Kong
for vaccination."* Under such circumstances, some women are still
waiting blindly for 4 v and 9vHPV vaccines."!

Although the 4v and 9vHPV vaccines have broader antiviral
effects than 2vHPV vaccine, their limited availability — due to their
high price, the strict age limitations on who can receive them and
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the difficulty in securing a vaccination appointment that is not
years away — is a concern. As such, it is fortunate that 2vHPV
vaccines are relatively widely available in China, especially as the
domestically produced 2vHPV vaccine Cecolin® was approved for
sale in 2020 at a lower price than Cervarix®.” However, Chinese
women tend to decline to receive 2vHPV vaccination, as there
have been doubts aired on these vaccines’ efficacy and quality.
Thus, women develop vaccine hesitancy while waiting a long time
for appointments to receive the far less available 4 v and 9vHPV
vaccines.

In fact, 2vHPV vaccines are considered safe and effective for
the prevention of HPV infection in Chinese women. The geno-
typic distribution of high-risk HPV types varies geographically,'”
and the HPV genotypes detected in Chinese women have varied
over time. In a 2002 survey of the prevalence of cervical cancer, it
was found that the prevalence of HPV 16 and HPV 18 was 79.6%
and 7.5%, respectively, whereas that of HPV 52 and HPV 58 was
less than 4%.'® Similar studies in various regions of China have
found different results. Some have revealed a decline in the
prevalence of HPV 18,'” while HPVs 16, 52 and 58 have been
frequently proposed as the most common HPV genotypes in
Chinese women.'”'® Investigations have also emphasized the
high health risks of HPV 16 infection,'®?° as it has the highest
risk of leading to high-grade cervical lesions.”’ HPVs 16 and 18
account for approximately 70% of cases of cervical cancer in the
world.** According to recent domestic research, Chinese people
are more inclined to be infected with HPVs 16 and 18, and
2vHPV vaccine can prevent up to 84.5% of cases of cervical
cancer.”” Thus, although HPVs 16 and 18 are not the only
genotypes present in Chinese women, 2vHPV vaccines can
give these women good protection against cervical cancer.

Although consulting doctors can provide women with the
most appropriate HPV vaccination regimens,24 there remains
a shortage of family doctors and a lack of supporting policies in
China.”> Nowadays, social media are the primary channel by
which the public obtain information on HPV vaccines and general
health issues.”® Everyone can release information and interact
with the public via social media platforms.*” It is thus not uncom-
mon for social media exposure to affect HPV vaccination rates.”®
Many researchers have highlighted the significant role played by
social media platforms, such as Twitter?® and Facebook,>**! and
the popular Chinese social platforms Sina Weibo,”* Zhihu,”* and
WeChat,™ in affecting HPV vaccination rates. The increasing use
of digital communication channels has profoundly influenced the
process of health communication,” and exposure to vaccine
information on social media platforms may alter women’s percep-
tions of HPV vaccines and their willingness to be vaccinated.”®
Incomplete or unbalanced information presented in social media
will lead to public misunderstanding of health issues and influence
vaccination behavior. For example, Agergaard et al.,>" highlighted
the important role Facebook played in HPV controversy as media
increasingly reported on negative events in HPV vaccination
without scientific evidence. HPV-related misinformation flourish-
ing in social media may lead to vaccine hesitancy and ill-informed
decisions.

Research on the relationship between social media construc-
tion of HPV vaccines and people’s perceived knowledge of HPV
vaccines is not limited. However, to the best of our knowledge,
there has been no study to compare the information on 2v, 4 vand

9vHPYV vaccines disseminated on social media. The reality is that
2vHPV vaccines are both effective and sufficient, while 4 v and
9vHPYV vaccines are in short supply. Receiving a 2vHPV vaccine
as soon as possible instead of waiting to receive 4 v and 9vHPV
vaccines will assist in the promotion of HPV vaccines and in
ensuring that women receive adequate and timely protection
against cervical cancer. Inaccurate and biased information on
different types of HPV and HPV vaccination on social media
may hinder 2vHPV vaccination. Therefore, the aim of the present
study was to examine how social media describe HPV vaccination,
and in particular how they discuss or distinguish 2v, 4 v and
9vHPV vaccines. Specifically, the following research questions
were raised.

RQI: Who are the content creators of HPV-related hot posts?

RQ2: How are HPV-related hot posts distributed in space and
time?

RQ3: What are the main HPV-related topics?

RQ4: Are there any differences in media descriptions of epide-
miological information on the 3 kinds of HPV vaccines?

Materials and methods
Data collection and coding

Sina Weibo, which has more than 500 million users>® and is the
most popular social media platform in China,’” is an important
source of health information for Chinese. Hot posts on Sina
Weibo, in contrast to common posts, tend to be microblogs
whose popularity is indicated by their large numbers of
retweets, likes and comments, and such hot posts thus have
a significant influence on and are indicative of the topics that
Chinese netizens discuss on Weibo on a given day.”” Provided
enough popularity, the content creators of hot posts can be
anyone of governments, news media, individuals, or non-
governmental organizations. Therefore, hot posts are rather
representative of public opinion.*®

Sina Weibo enables users to retrieve textual content from
a defined time period that contains specific keywords. Based on
previously adopted methodology,* the Octopus Web crawler tool
was used to capture hot Weibo posts that included the keywords
“cervical cancer vaccine” (this is actually a misunderstanding of
the concept of HPV vaccination, but a preliminary investigation
revealed that much of the relevant news on Weibo had used these
words), “HPV wvaccine,” “2vHPV,” “4vHPV,” “OvHPV” and
“human papillomavirus.” The retrieved items included the name
of the creator, the post date, the post content, the number of
retweets, the number of likes and the number of comments.
1,731 raw data were obtained, which covered all the hot Weibo
posts about HPV in the entire history. The raw data were first
organized in an Excel sheet, and duplicate data that had been
retrieved by different keyword searches were removed with the
function “delete duplicate values.” A manual method was then
used to exclude irrelevant data. Finally, 1,164 valid data were
analyzed.



A content analysis was conducted, with variables including
content creators, post date, geographic information, and content
categories. The posts were categorized into four categories: “secur-
ity,” “effectiveness,” “affordability” and “appointment.” An induc-
tive thematic analysis was conducted to contextualize the data,
and the disseminative effect of each trending theme was
integrated.

As human- and machine- learning coding has been widely
used in media content research,*® we combined machine cod-
ing with manual coding in the encoding process by using
DiVoMiner', an analysis platform developed by Zhuhai
Hengqin BoYi Data Technology Co., Ltd. DiVoMiner uses
machine-learning and manual-correction coding methods,
enabling the entire process of content analysis to be performed
online.*' First, two coders independently coded 150 posts.
Upon completion of manual coding, DivoMiner was used to
code the remaining posts. Then, the implementation of Wang
and Guo’s encoding approach®® resulted in 192 (16.3%) of the
1,164 data being randomly extracted via DiVoMiner, and these
were encoded manually again. The Krippendorfs alpha
exceeded 0.7, indicating that the machine coding had good
reliability. Finally, the machine-coded data were imported
into IBM SPSS Statistics 19 for descriptive statistics and chi-
square testing to compare the content of posts. The flow dia-
gram of data collecting and coding is shown in Figure 1.

Results
RQ1: content creators of hot posts

Table 1 shows that more than half of the hot posts about HPV
were created by news media organizations (55.7%), with far fewer
by government agencies (2%) or health professional organizations
(9.9%), such as doctor-published “we-media,” hospital official
accounts, and organizations focused on promoting immunization
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or science, and the remainder by individual social media users
(32.4%). This means that among the posts about HPV and its
vaccination, much of the content with great influence on social
media is created by “lay people.”

Also, we found that even after removing duplicate posts (i.e.,
those that had the same creator and content), a large amount of
repeated content remained. For example, the statement “Tt is not
recommended to receive a SARS-CoV-2 vaccine and an HPV vac-
cine at the same time” (Appendices), which was initially released by
CCTV news, a government media organization in China, was
paraphrased or directly quoted a total of 32 times, by various
creators. This phenomenon was common in the 1,164 microblogs
we collected, and typically involved local news media directly
quoting or summarizing government media news releases.

RQ2: temporal and spatial distribution of hot posts

There are very few hot posts on Sina Weibo about HPV
vaccines, and thus no time limitations were set for data extrac-
tion. The time-range of collected microblog data is from
5 July 2013 to 25 February 2021. The distribution of the 1,164
hot posts in each year is shown in Table 2.

Of the three hot posts on HPV vaccines in 2013
(Appendices), two comprised basic knowledge on HPV and
were posted on the we-media accounts of doctors, and the
other was news coverage about an HPV-positive woman in
Hubei province, China. There was no hot post on HPV in 2014,
and the two hot posts in 2015 both reported the news that “A
British middle school student has invented condoms that will
change color in the presence of a sexually transmitted disease.”
Since 2016, topics in hot Weibo posts on HPV have become
more common. Figure 2 shows the number of hot posts
retrieved for each month from July 2016 to February 2021,
and marks several key time nodes of news reports.

Related hot posts were obtained
using web crawler tool

N=1,731

A 4

Removed duplicate and
irrelevant data

Valid posts were coded

N=1,164

v

v

150 posts were indepently coded
by two coders

Remaining 1,014 posts were

coded using machine-learning

A 4

192 posts were encoded
manually again
Krippendorf s alpha >0.7

Coding completed

N=1,164

Figure 1. Data collection and coding process. 1,731 raw data were obtained, and 1,164 data were valid. First, two coders independently coded 150 posts, and DivoMiner
was used to code the remaining posts. Then, 192 (16.3%) of the 1,164 data were randomly extracted via DiVoMiner, and these were encoded manually again. The
Krippendorf's alpha exceeded 0.7, indicating that the machine coding had good reliability.
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Table 1. Numbers of collected hot posts by various creators.

Creators Number
News media 648
Government agencies 24
Professional organizations 115
Other publishers (Individuals) 377

Table 2. Numbers of collected hot posts by year.

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021

Number 3 0 2 16 231 1 86 686 129

The 2vHPV vaccine Cervarix®, produced by GlaxoSmithKline
(GSK), was approved in mainland China in July 2016,* followed
by the 4vHPV vaccine Gardasil®, produced by Merck Sharp &
Dohme (MSD), in May 2017.** However, these milestones did
not receive significant coverage on Weibo. In August 2017,
Cervarix® vaccinations were officially started,*” and there were
significantly more hot posts on HPV in this month than in
previous months. Gardasil® became available on the Chinese
market in November 2017,*® which resulted in a peak of HPV-
related posts. The 9VHPV vaccine Gardasil®9, produced by MSD,
was approved in mainland China in April-May 2018, and was
officially introduced to the market within 8 days, which was
much more rapid than the introduction of Cervarix® and
Gardasil®.*” However, the introduction of Gardasil’9 did not
result in many posts on Weibo; it appears that no attention
was paid to it. In summary, until the approval of the 2vHPV
and first domestically produced HPV vaccine Cecolin®, pro-
duced by Xiamen Innovax Biotech Co., Ltd., at the end of
2019,* there was little interest in HPV-related topics on Weibo.

Gardasil® vaccination
began in various places

The marketing of Cecolin® was widely discussed on Weibo.
In 2020, Cecolin® vaccination began in various regions of
China, and there was extensive discussion of this and related
topics on Weibo. At the end of 2020, a Chinese immunologist
suggested that women should not be given vaccines against
severe acute respiratory syndrome coronavirus 2 and an HPV
vaccine simultaneously, which led to the greatest number of
hot Weibo posts on HPV vaccination.

As shown in Table 3, Weibo users in Northeast China paid
the least attention to HPV-related topics, whereas users in
Central and Southern China showed much more interest. The
number of hot posts in East China was far higher than that in
other regions, which may be because Xiamen Innovax Biotech
Co., Ltd., the producers of Cecolin®, are located in this region.

RQ3: inductive thematic analysis and disseminative effect
analysis

The findings of the inductive thematic analysis, the main HPV-
related topics are shown in Table 4. The most frequent theme
was about 4 v and 9vHPV vaccination appointments (11.0%,
n = 128). Domestic 2vHPYV vaccination (10.4%, n = 119) and
imported 4vHPV vaccination (8.9%, n = 104) were also exten-
sively covered in hot Weibo posts. Other trending themes in
large proportion were about interference between SARS-CoV
-2 vaccines and HPV vaccines (8.1%, n = 94) and imported
2vHPV vaccination (6.1%, n = 71) (See Table 4 for more
trending themes and the corresponding quotations).

We also integrated the disseminative effect of each trending
theme following the suggestion of Cha et al*’ that the dissemi-
native effect of microblogs can be represented as a sum of

Recommended that SARS-
CoV-2 vaccine not be
given at the same time as
an HPV vaccine.

. . . . 158
in China Cecolin® was
d—1| ...
officially launched.
Cervarix® became l ;
available in mainland !
China. The first domestically :
produced 2vHPV : 1
102 c vaccine, Cecolin®, was :
; approved.
Imported 4vHPV : pp ‘ |
a — | vaccine Gardasil® ;
was approved. : 70
7 61 Imported 9vHPV vaccine / 7
Imported 2vHPV Gardasil®9 was approved, 50\/
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: @ and was rapidly introduced a
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Month-Year

Figure 2. Number of collected hot posts per month and key time points of human papillomavirus vaccine news coverage in China. (a) The approval of imported 2vHPV
vaccine Cervarix® and 4vHPV vaccine Gardasil® did not receive significant coverage on Weibo. (b) More hot posts appeared when Cervarix® became available, and a peak
of hot posts resulted from the start of Gardasil® vaccination. (c) No attention was drawn neither when imported 9vHPV vaccine was approved nor launched. (d) The
approval and official launch of domestic 2vHPV vaccine Cecolin® were both widely discussed on Weibo. (e) The interference between SARS-CoV-2 vaccines and HPV

vaccines led to the greatest number of hot Weibo posts on HPV vaccination.



Table 3. Numbers of collected hot posts by region mentioned in the post content.

Region Number
Northeast China 21
North China 72
Northwest China 86
Southwest China 94
Central China 17
South China 144
East China 247

retweets, likes and comments. The statistical results are shown
in Table 4. Posts about the price of domestic HPV vaccines had
the greatest disseminative effect, followed by those about 4v
and 9vHPV vaccination appointments, which was mainly due
to the difficulty in obtaining a vaccination appointment and the
collapse of booking applets.

RQ4: media descriptions of 3 types of HPV vaccines

To address Research Question 4, Chi-square tests were used to
evaluate the difference in the descriptions of different types of
HPV vaccines, and showed significant differences (x* = 64.443***,
¢ =0.176 and Cramer’s V = 0.125). Based on the results in Table 5,
we found that there were no significant differences between the
descriptions of the safety and effectiveness of the three types of
HPV vaccines. However, microblogs on 2vHPV vaccines tended
to focus on describing their affordability, and microblogs on the
9vHPV vaccine tended to focus on describing appointment avail-
ability. This may be attributable to the relatively low price of the
domestically produced 2vHPV vaccine and the extreme difficulty
in obtaining an appointment to receive the 9vHPV vaccine.

Discussion

This study is one of the few that has examined social media
descriptions of 3 types of HPV vaccination, and particularly the
differences among the descriptions of 2v, 4v and 9vHPV
vaccines.

News organizations have monopolized HPV-related topics
on social media platforms (55.7%), and have made it hard for
the voices of professional medical experts (9.9%) and authentic
civilians to be heard (32.4%). To some extent, this finding
resonated with previous studies, because most of the content
about HPV on Facebook, Twitter and Instagram was released
by news media or “lay” consumers.”® However, our finding was
not completely consistent with some studies on descriptions of
vaccines on social media. Yu and Ma™ found that in Shandong
Vaccine Incident, 53.7% of the content creators on Weibo were
individuals. The vaccine incident may have elicited public
anger, and resulted in more emotive and contentious com-
ments on social media. Similarly, Luisi*® also found that in
the first decade (2006-2016) after HPV vaccine was approved
by the United States Food and Drug Administration (FDA),
the content creators of HPV-related posts on Facebook were
mainly individuals. One possible reason for the difference is
that anti-vaccination movement is more powerful in foreign
countries,”" causing heated discussions among netizens. On
the other hand, Chinese news media is the main generator of
HPV topics on social media platforms, usually generating
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objective HPV-related topics. The lack of controversial content
fails to trigger public discussion and feedback, which may be
a reason for the absence of civilian voices.

We also examined the content generated by different kinds
of accounts. On the one hand, these hot posts created by media
are highly similar to one another. Because health information
acquires scientificity and accuracy, most news media often
directly copy the news reports of government media, People’s
Daily, the Chinese Communist Party newspaper, for conveni-
ence and for fear of making mistakes if they paraphrase these.
On the other hand, the contents created by the government,
health professionals and individual accounts were not very
different from that of news media. Professional opinions
from health professionals and organizations, and publicly
available empirical and narrative information from ordinary
netizens have not entered the main public discourse on
descriptions of HPV vaccines in the present study. In other
studies, government agencies are calmer and more restrained,
using a discourse of scientific rationality to relieve public
anxiety;”’ medical professionals and organizations mainly
focus on providing professional advice to promote public
understanding of viruses and vaccines;>* individual accounts
usually respond to vaccine incidents and arouse public sym-
pathy through comments and views on hot issues.”> Without
diverse voices, public attention cannot be drawn to important
areas of conflict and highly homogeneous media descriptions
decrease the diversity and originality of media content, which
leads to the public suffering from reading fatigue and having an
insufficiently comprehensive knowledge of HPV topics.

To RQ2, there are very few hot posts on Sina Weibo about
HPV vaccines among 9 years. This was also different from
previous researches,” because HPV-related topics are usually
intensely debated on Twitter and Facebook, although these
discussions often involve inaccurate claims or biased infor-
mation without scientific evidence.”® Since the introduction
of the first 2vHPV vaccine in mainland China in 2016, the
topics in posts on HPV have been limited and uncreative,
covering nothing more than the approval and official launch
of vaccines, and have spread only basic knowledge of HPV by
taking advantage of related hot news. Moreover, most of these
hot posts were not about the efficacy of HPV vaccines, which
was in line with previous researches.”**> Compared with the
efficacy of vaccine itself, social media content tends to pay
more attention to explosive events such as vaccination acci-
dents, such as the Changchun Changsheng vaccine incident™
and the Shandong illegal vaccine sales incident.”> Besides,
social and entertainment content is of most interest to
Weibo users,” thus the lack of HPV-related hot posts may
have led to the public’s low awareness of the importance of
HPV vaccination and poor understanding of HPV-related
topics.

Regional differences were also found in the spread of HPV-
related topics. The extent of discussion on HPV-related topics
in northern China is less than that in southern China.
According to Wang’s study,” women living in economically
developed areas are likely to express attitudes or beliefs about
the HPV vaccine because they were considering vaccination,
but women living in economically undeveloped areas may not
understand the risk posed by cervical cancer, and thus may
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Table 5. The descriptions of different types of HPV vaccines in hot Weibo posts.
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Type of HPV vaccine
Criteria 2v 4v 9v Sum
Content Security The proven safety of the HPV vaccine, and its 105 97 76 278
Categories Lack of severe adverse effects, are discussed. (14.0%) (14.2%) (11.9%) (13.4%)
Effectiveness The significant ability of the HPV vaccine to 175 161 146 482
Prevent cervical cancer and related diseases is (23.3%) (23.6%) (22.8%) (23.3%)
Mentioned, supported by statistical data or
News stories.
Affordability The price of the HPV vaccine is objectively 170 86 60 (9.4%) 316
Stated, and its affordability is emphasized by (22.6%) (12.6%) (15.3%)
Descriptions such as “expensive” or “cheap.”
Appointment HPV vaccine appointment methods and 301 338 357 996
Vaccination sites are stated, and the difficulty (40.1%) (49.6%) (55.9%) (48.1%)
In making appointments is emphasized.
Sum 751 682 639 2072
(100.0%) (100.0%) (100.0%) (100.0%)

)(2 = 64.443***, ¢ = 0.176, Cramer’s V = 0.125.

actually be in greater need of HPV vaccination. Similarly, the
lack of hot posts about HPV by users in northern China is due
to this region being less economically developed than southern
China. These differences between the HPV perceptions of users
in different regions are due to the lack of attention paid to HPV
vaccination in some regions, and will lead to further HPV
vaccination problems if policymakers and news media do not
intervene.

As for RQ3, from the content analysis of media description
on the 3 types of HPV vaccines, hot posts creators do not make
anti-HPV vaccine claims, but they tend to describe different
HPV vaccines in a mechanical and homogeneous way, such as
by simply listing which types of viruses can be prevented by HPV
vaccines and how effective the vaccines are. Previous studies®*””
have also identified this kind of neutral tone used by media to
report HPV-related news. Although it is true that the 9vHPV
vaccine offers the best protection against HPV, the 2vHPV
vaccines are also effective. Thus, although it is not incorrect for
the media to state that 2vHPV vaccines can prevent 70% of
cervical cancer, and that the 9vHPV vaccine can prevent 90%
of cervical cancer, these statements can be taken by women to
mean that “the 9vHPV vaccine is far better than the 2vHPV
vaccines,” and that only the 9vHPV vaccine is acceptable. There
have been some attempts made by Chinese media to rationally
persuade women to “not fixate on the 9vHPV vaccine,”® but too
few such attempts have been made to convince women that
waiting to receive the 9vHPV vaccine, and thus not receiving
a 2vHPV vaccine, is not the best course of action.

In terms of RQ4, the Chi-square test indicated the safety and
effectiveness of 2vHPV vaccines have not been highlighted in
media descriptions. In consistent with Li et al.’s*® finding that
Chinese news coverage lacked key epidemiological informa-
tion, we found that media tend to mention only the price of the
2vHPV vaccines, without stating how efficacious and safe they
are. Without public confidence in the safety and effectiveness
of 2vHPYV vaccines, it will be difficult to eliminate the prejudice
and distrust against them. The lack of key epidemiological
information seems to be a common problem for social media
platforms to describe HPV vaccine. For example, Li and
Zheng™ found that Zhihu articles tended to label HPV as
a trigger for “cervical cancer” and ignore its link to other non-
cervical conditions or sexually transmitted infection. Chinese

women’s fixation on the 4v and 9vHPV vaccines may also be
due to sensational news media descriptions of the difficulty in
obtaining these two vaccines. That is, the news media tend to
objectively explain the broader prevention against HPV
afforded by the 4v and 9vHPV vaccines compared with the
2vHPV vaccines, and at the same time state that women cannot
make appointments to receive a 4v or 9vHPV vaccination.
Particularly, the 9vHPV vaccine in China is expensive and it
is extremely difficult to obtain a 9vHPV vaccination appoint-
ment, for which there is a strict age limit. Thus, while empha-
sizing the greater effectiveness of the 9vHPV vaccine, news
media have also highlighted its unavailability, which may
have increased public anxiety and thus increased the demand
for the 9vHPV vaccine.

Furthermore, there are also some conceptual misunder-
standings in news media descriptions. At present, only
a 2vHPV vaccine is produced in China; the 4v and 9vHPV
vaccines are produced abroad. However, there has been men-
tion of domestically produced 4v and 9vHPV vaccines in
media descriptions. It is possible that some of these have
been discussing the future development of other domestically
produced vaccines, but readers may be confused about HPV-
related information if these aspects are not clearly explained
or rapidly clarified. This may have led some women to wait
for cheaper 4v or 9vHPV vaccines instead of choosing the
readily available 2vHPV vaccines. In addition, news media
descriptions often refer to the HPV vaccine as a “cervical
cancer vaccine” While a previous study raised that the fact
“HPV vaccine” literally translates to “cervical cancer vaccine”
in Chinese may give rise to public attention to cervical
cancer,”® it might also induce more anxiety due to the men-
tion of “cancer.” Another study based on Chinese social
media Zhihu found that many articles tended to label HPV
as a trigger for “cervical cancer disease” instead of mentioning
its link to other non-cervical conditions or sexually trans-
mitted infection.” In fact, although HPV is necessary for
the development of cervical cancer, it is not the sole causative
factor, and the only infection with one of several high-risk
types of HPV can lead to cervical cancer. This conceptual
confusion artificially increases the mention of “cancer” in
HPV information, causing more fear, and reinforcing
women’s preference for the 9vHPV vaccine.
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The limitations of this study must be acknowledged.
Although we aimed to explore media descriptions of HPV
vaccination, the study was only based on a single social media
platform (Sina Weibo). In addition, we only focused on hot
Weibo posts, which means that this study did not examine all
public opinions on HPV. There may be more diversified and in-
depth topics about HPV in some health forums and knowledge
exchange platforms, which also warrant future investigation.
Finally, errors and omissions may have occurred in data collec-
tion based on keywords, and even though machine coding is
highly reliable, it may also have had processing flaws.

Conclusion

Compared with other topics on social media platforms, HPV-
related topics are at an obvious disadvantage, which may lead to
avicious circle of ignorance. News media should disseminate HPV
health information actively, accurately, and efficiently, to educate,
persuade and guide women to protect themselves from HPV as
soon as possible. As HPV topics are closely related to public health
and should not include misinformation, journalists should
improve their ability to communicate with public health experts
and organizations. Such collaboration with public health profes-
sionals will help journalists to better understand the key points of
HPV information that need to be disseminated, and avoid com-
mon knowledge mistakes. At present, there is an adequate supply
of 2vHPV vaccines in China, and these have good antiviral effects
and are relatively inexpensive. Thus, based on regular communi-
cations with public health organizations, news media should
recommend that women receive a 2vHPV vaccine, rather than
simply describing the three types of HPV vaccines without making
recommendations. This will decrease the number of women who
are anxiously waiting to receive a 4vHPV or 9vHPV vaccine, and
thus missing the opportunity to be best protected by receiving
a readily available and effective 2vHPV vaccine.
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