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Abstract
Aim: During the ongoing wave of the COVID-19 pandemic, there is a recognized need
for utilizing mobile social media to facilitate the dissemination of information and to promote
public engagement in controlling COVID-19. This paper seeks to explore the relationships
between the frequency of use of Sina-microblog, satisfaction with this use, COVID-19related knowledge, health attitudes and the uptake of precautionary measures.
Subject and Methods: An online survey provided quantitative data from 296
participants. The approach of partial least squares structural equation modeling (PLS-SEM)
was chosen, using SMART PLS 3.3.
Results: Satisfaction with Sina-microblog use has a positive effect on frequency of use
(β=0.641, P<0.01), knowledge enhancement (β=0.487, P<0.01), health attitudes (β=0.366,
P<0.01) and ultimate practice regarding the control of COVID-19 (β=0.322, P<0.01). This
research confirms that knowledge enhancement can contribute to better health outcomes
(β=0.672, P<0.01) and correct health attitude is positively associated with the uptake of
COVID-19-related precautions (β=0.597, P<0.01).
Conclusion: In general, the findings presented in this paper add to our understanding
of the necessity of improving satisfaction with social media use in the context of COVID-19.
Keywords: Sina-microblog use, KAPs model, Health communication, COVID-19
pandemic, Public health

Introduction
Since coronavirus disease (COVID-19) was declared as a Public Health Emergency
of International Concern by WHO on 30 January 2020, there have been over 40 million
confirmed cases globally, including more than 2.7 million deaths (WHO, 2021). The
coronavirus pandemic has been considered as one of the most serious health crises,
causing not only large-scale loss of life but also current economic downturn [1]. Until
January 2021, the number of total infected cases in China reached over 80 thousand
and there had been more than 4100 deaths.
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Generally, prior studies have shown the advantages of health communication
delivered through social media platforms, including low cost, speed, more interactive
activities, low barriers to access, and the large dissemination range [2]. Although many
strategies have been discussed in previous studies on responses to past health crises,
several challenges have emerged during the unprecedented COVID-19 threat. Here, for
instance, there are a few prominent problems caused by infodemic and a remarkable
amount of misinformation on social media [3]. Additionally, several studies have
pointed out the adverse impact of social media use on public mental health during the
wave of COVID-19 [4]. Up to date, various reports, preventative measures, means of
improving health knowledge, and governmental alerts have been widely disseminated
throughout different social media platforms all over the world. In this regard, recent
studies have recognized that relevant features of social media, including faster
information dissemination, interactive characteristics, and more reliable sources can
contribute to bridging gaps in public knowledge as well as reducing isolation [5]. More
importantly, it has been revealed that social media platforms are useful not only to
convey real-time news but also to promote public engagement in pandemic control [6].
As one of the most influential social media in China, Sina-microblog has been
considered as the “Chinese Twitter,” with over 550 million monthly active users in
2020, accounting for 39% of the total population [7]. Given its growing importance
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and reach, Sina-microblog has become a key source for the
Chinese to obtain information regarding this unknown and
ongoing pandemic threat [8]. According to a survey conducted
among more than 3000 social media users in China, over half
of respondents encountered information more frequently via
social media during the outbreak of COVID-19. According to the
44th China Statistical Report on Internet Development, there
have more than 139,270 official accounts registered on the Sinamicroblog platform by government departments at all levels.
In February 2020, official government accounts totally posted
over 1.43 million blogs relevant to COVID-19. From a practical
perspective, during the early stages of the COVID-19 outbreak
in China, Sina-microblog exerted critical influence on Chinese
values and behavioral outcomes.
As uptake of recommended measures has been considered as
the primary objective of a health campaign during the pandemic
control, understanding underlying behavior mechanisms can
contribute to delivering more targeted and effective health
interventions via social media platforms during the global health
crisis [9]. While some research has been carried out on health
behaviors of social media users, there is a current paucity of
empirical research describing the relationship between Sinamicroblog use and health outcomes regarding COVID-19 control
based on KAPs model (Knowledge, Attitudes, and Practices
model). In particular, research on the subject has been mostly
restricted on limited comparisons of different impacts of usage
frequency and user satisfaction level on health outcomes. In other
words, what is not yet clear is the relationship of satisfaction
level of social media users and their health behaviors during the
outbreak of COVID-19. Therefore, this study seeks to obtain data
which will help to address existing research gaps. There are three
primary aims of this study: a) To determine how Sina-microblog
use influences the uptake of precautionary behaviors during the
COVID-19 outbreak; b) To examine the KAPs model among Sinamicroblog users; c) To ascertain either the important impact of
user satisfaction level or the usage frequency on public knowledge
enhancement as well as attitude and behavior changes related to
COVID-19 control.

Research Model and Study Hypothesis

To establish the association between variables and explore
the contributing factors affecting users’ precautionary behaviors,
we developed a research model based on the knowledge,
attitude and practices model (KAPs). In the domain of health
communication, the KAPs model was employed as a theoretical
foundation to examine the hypothesized relationships of what
people know, how they feel and how they eventually behaved
during past epidemic crises [10]. In this study, knowledge
acquisition refers to public understanding of the COVID-19
pandemic, including its symptoms, transmission and prevention
[11]. Health attitude refers to public confidence and agreement in
general about COVID-19 control [12]. In the realm of protective
behaviors, it refers to precautionary strategies recommended
by Chinese health authorities to mitigate the chances of being
infected with COVID-19, including hand washing, mask-wearing,
social distancing, staying at home and disinfecting surfaces daily
[13].
Based on the review of existing literature, considering both
satisfaction with and frequency of use of Sina-microblog can
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provide a more comprehensive understanding about the impact
of its use. Previous studies have demonstrated that social media
use has a direct influence on public health knowledge and
attitude, which will eventually change their behaviors [14,15].
Furthermore, social media platforms have been recognized as
an essential information sources to convey scientific knowledge
and preventive recommendations during public health crises
[16]. Grounded in previous literature, we propose the following
research hypotheses:
H1: Increased frequency of Sina-microblog use could
contribute to enhancement of public COVID-19-related
knowledge
H2: Increased frequency of Sina-microblog use has a positive
influence on forming users’ appropriate health attitudes
regarding COVID-19 control.

Given the earlier conclusions regarding social media
satisfaction, the extent to which mobile social media meet users’
informational and social requirements was considered [17].
Academic researchers have demonstrated that increased levels
of satisfaction can yield positive results for continued use of
social media [18]. Past studies further reported that satisfied
social media users would be more likely to access and engage
with social media [19]. Therefore, it is reasonable to assume that
satisfied Sina-microblog users would be more likely to remain
receptive to COVID-19-related knowledge and form health
attitudes as well. As such, we posit the hypotheses:
H3: Users’ satisfaction can increase the frequency of Sinamicroblog use.

H4 & H5: Users’ satisfaction is positively associated both with
COVID-19-related knowledge enhancement and appropriate
health attitudes.

In the literature, health knowledge has been considered as
a precondition of behavioral changes in the domain of health
communication [20]. In other words, when facing uncertainty,
people who obtain sufficient knowledge are more likely to
adopt precautionary measures [21]. In contrast, the absence of
information can increase public uncertainty and anxiety, while
competent information can contribute to forming accurate
perceptions (Bates et al., 2020). Except a greater COVID-19related knowledge, health attitudes are associated with ultimate
actions as well [22,23]. Hence, we hypothesize:
H6: Knowledge about COVID-19 is positively associated with
the uptake of precautions regarding COVID-19 control.
H7: Knowledge about COVID-19 is positively associated with
agreement and confidence in controlling COVID-19.

H8: Correct and optimistic attitudes can positively influence
uptake of precautions to prevent infection by COVID-19.

Methods

Study Setting and Data Collection
In this paper, an online survey was conducted from the 1 to
12 February 2021. Firstly, we utilized the Tencent questionnaire
platform to design the questionnaire. To adapt to the context
of China, the questionnaire was translated into Chinese and
distributed both through WeChat and the Sina-microblog
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platform. The questionnaire is anonymous, and participants
need to be at least 18 years of age. The questionnaire and consent
documents were approved by the Ethical Committee of the
University Institute of Lisbon (Code: 110/2020).

Measurement

Frequency of Sina-microblog use
The questionnaire begins by asking respondents which
social media platforms they have used frequently during the
COVID-19 pandemic. Next question was set up to ask whether
the participants used the Sina-microblog platform during the
COVID-19 crisis (yes or no). The participants have to state how
many minutes they spend on Sina-microblog every day. It then
proceeds to measure how many times per day they use Sinamicroblog, with response ranging from 1 – rarely use Sinamicroblog to 5 – use this platform frequently. Finally, participants
were asked whether they utilized Sina-microblog platform more
frequently during the COVID-19 outbreak than before; responses
were measured on a 5-point scale ranging from 1 = definitely
disagree to 5 = definitely agree.
Sina-microblog user satisfaction

Respondents were asked whether they are satisfied with
the information delivered, services and functions of the Sinamicroblog platform. All items were measured with anchors
ranging from 1 representing strongly unsatisfied to 5 representing
strongly satisfied. Further, there was a multiple-choice question
about why they used Sina-microblog during the COVID-19 crisis.
COVID-19-related knowledge

Participants were asked how much they knew about
coronavirus disease, regarding its symptoms, transmission, and
prevention. In this regard, responses were measured on a 5-point
scale ranging from 1 = know nothing 5= know a lot. In addition,
we set up two multiple-choice questions, including “Which topic
of COVID-19-related information is more essential to you?” and
“On the Sina-microblog platform, which information source do
you find trustworthy?”
Attitude

In this aspect, we utilized the validated items derived from
prior studies in order to ensure content validity. Items for
measuring attitudes to controlling COVID-19 were rated on a
5-point scale from 1 = definitely disagree to 5 = definitely agree.
Participants were asked about their agreement with COVID-19
control and their confidence in ultimately wining the fight against
it.
Uptake of preventive behaviors

To assess the uptake of preventive behaviors, participants
were asked to rate whether they followed the preventive
measures and regulations well during the COVID-19 pandemic.
Respondents answered using a 5-point scale ranging from 1 =
very badly to 5 = very well.
Statistical Analysis

After downloading the data from the Tencent questionnaire
platform in .csv format, initial descriptive statistics were carried
out to present the sample demographic profile and other
basic information. As partial least squares structural equation
Volume 4 • Issue 1 • 034
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modeling (PLS-SEM) is a common approach to test models and
examine the relationships among different variables, in this
paper, PLS-SEM was implemented through Smart PLS3.3. First,
we assessed the reliability and validity of the structural model.
Then, we ran bootstrapping in order to explore the relationships
as well as test the hypotheses.

Results

Descriptive Analysis
As shown in Table 1, We recruited a total of 296 participants
who met the inclusion criteria, with 66.6 % female and 33.4%
male. Statistically, the results offered evidence of the popularity
of the Sina-microblog platform, with most of those surveyed
indicating that the Sina-microblog platform is definitely their
first choice, accounting for 74.4%, followed by WeChat (68.6%),
TikTok (29.1%) and QQ (21.6%). Of the 296 participants who
responded to this questionnaire, 253 reported that they utilized
Sina-microblog platform during the COVID-19 pandemic,
accounting for 85.5% of the total. Among 253 respondents, the
average time reported for spending on Sina-microblog every
day reached around 63.8 minutes. Among 253 Sina-microblog
users, 71.9% of them access Sina-microblog with the aim of
searching for or obtaining real-time information. For nearly
half of participants, establishing a social connection with others
is also the reason. Additionally, several participants expressed
a desire to obtain up-to-date news and policies regarding
COVID-19 (77.5%), followed by health knowledge (65.2%) and
updated data (62.1%). Entertainment also is needed, ranked in
fourth place. Regarding the information source, accounts created
by governments and health authorities on the Sina-microblog
platform are trusted by 70.8% of respondents, and doctors by
66.4%.

Measurement Model Analysis

An initial analysis was run to check the reliability and validity
of the constructs. According to previous studies, reliability can
be measured by indicator reliability and internal consistency
[24]. In the literature, composite reliability (CR) and factor
loadings have been commonly utilized to measure reliability in
PLS [25]. Additionally, to test validity, we assessed convergent
and discriminant validity [26]. In this regard, convergent validity
has been measured using average variance explained (AVE).
Discriminant validity was assessed based on both the FornellTable 1. Demographic characteristics of study participants (n = 296).
Demographic profile

Distribution, n (%)

Gender
Male

99 (33.4)

Female

197 (66.6)

Age group
18-25

151 (51.0)

26-30

89 (30.0)

31-40

31 (10.5)

41-50

21 (7.1)

50+

4 (1.4)

Education
Middle school or less
High school graduate
Bachelor’s degree
Master’s or doctorate degree
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Larcker criterion and the heterotrait-monotrait ratio criterion. In
common practice, previous studies have found that HTMT values
close to 1 demonstrate a lack of discriminant validity, while
HTMT values below the threshold of 0.85 indicate discriminant
validity [27].

Finally, after dropping items with a loading below 0.7, there
are 12 items adopted to measure five constructs in our model.
The summary of the quality criteria is displayed in Table 2 where
it can be observed that the composite reliability and item loadings
of all constructs is greater above 0.7. AVE for all constructs
exceeds 0.5. In addition, multicollinearity also should be
considered, and thus we examined the variance inflation factors
(VIF). It is apparent from this table that the VIF of all constructs
is well below 5. As shown in Tables 3 and 4, the results indicate
that discriminant validity between all these constructs has been
established. As mentioned above, we ensured the reliability and
validity of each construct.
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Hypothesis Testing
To estimate the theoretical model and examine the proposed
hypothesis, PLS bootstrapping with 5000 subsamples was run.
Overall, the following indices of the proposed model indicated
an acceptable fit, SRMR = 0.034, NFI = 0.939. In practical terms,
an effect size (f2) needs to be shown, with below 0.02 considered
low, between 0.02 and 0.15 medium and above 0.5 large [28].
As shown in Figure 1, solid lines present significant
relationships, whereas dotted lines indicate insignificant paths.
The direct effects are displayed in Table 5. No significant
correlation was found between frequency of Sina-microblog
use and COVID-19-related knowledge enhancement or health
attitude. Based on these results, H1 and H2 were refuted.
Further statistical tests revealed that Sina-microblog satisfaction
was positively associated with COVID-19-related knowledge
enhancement. However, there was no evidence that Sina-

Table 2. Overview of measurement items, and reliability and validity assessments
Item wording

Items loading

VIF

0.724

1.412

Frequency of Sina-microblog use (CR:0.702; AVE: 0.541)
U01 How often do you visit Sina microblog a day during the COVID-19 outbreak?
U02 How often do you participate in Sina microblog during the COVID-19 outbreak?

-

-

U03 I have used Sina microblog more frequently than before during the COVID-19.

0.746

1.412

S01 Are you satisfied with information disseminated through Sina microblog?

0.832

1.768

S02 Are you satisfied with social functions on Sina microblog?

0.792

1.768

-

-

Users’ satisfaction (CR:0.795; AVE:0.660)

S03 Are you satisfied with services provided by Sina microblog?
COVID-19-related knowledge (CR:0.857; AVE:0.600)
K01 I think I understand the knowledge regarding COVID-19 very well.

-

-

K02 I know the symptoms of coronavirus infection.

0.785

1.787

K03 I know how COVID-19 spread.

0.763

1.822

K04 I know the preventive measures regarding COVID-19 control to protect myself.

0.797

2.315

K05 I know what should do if I have fever and cough.

0.751

2.153

0.919

1.840

Attitude (CR:0.817; AVE:0.693)
A01 It is very important to follow the preventive measures.
A02 I believe that following preventive behaviors can lower the risk of infection.

-

-

0.735

1.840

PB01 I wear a facemask when I leave home during the outbreak of COVID-19.

0.766

1.610

PB02 I have avoided personal contact and keep social distance during the outbreak of COVID-19.

0.803

1.610

-

-

A03 I believe that we can ultimately win the fight against COVID-19.
Practice behaviors (CR:0.762; AVE:0.616)

PB03 I stayed at home and isolate myself when it is necessary.
Table 3. Discriminant validity based on the Fornell-Larcker criterion
Attitude

Knowledge

Practice

Satisfaction

Frequency of use

Attitude

Constructs

0.832

-

-

-

-

Knowledge

0.738

0.774

-

-

-

Practice

0.753

0.653

0.785

-

-

Satisfaction

0.366

0.487

0.347

0.812

-

Frequency of use

0.222

0.448

0.236

0.641

0.735

Table 4. Discriminant validity based on HTMT
Constructs

Attitude

Knowledge

Practice

Satisfaction

Frequency of use

-

-

-

-

-

Knowledge

0.742

-

-

-

-

Practice

0.760

0.653

-

-

-

Satisfaction

0.367

0.488

0.346

-

-

Frequency of use

0.223

0.449

0.236

0.640

-

Attitude
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Figure 1. Structural model results with standardized path coefficient (* represents
p < 0.05; ** represents p < 0.01)
Table 5. Structural parameter statistics.
Hypothesis

t-value

f2

H1 (frequency and knowledge)

0.230

1.596

0.043

H2 (frequency and attitude)

-0.198

1.578

0.051

H3 (satisfaction and frequency)

0.641

7.559

0.697

H4 (satisfaction and knowledge)

0.339

2.445

0.093

H5 (satisfaction and attitude)

0.119

0.938

0.017

H6 (knowledge and preventive behaviors)

0.212

1.299

0.051

H7 (knowledge and attitude)

0.769

10.254

0.997

H8 (attitude and preventive behaviors)

0.597

3.816

0.391

Table 6. Overviews of specific indirect effects
Relationship

t-value

Frequency of use → Attitude →Preventive practice

0.049

0.950

Users’ satisfaction → Attitude → Preventive practice

0.070

0.364

Users’ satisfaction → Knowledge → Attitude

0.261*

2.484

Knowledge → Attitude → Preventive practice

0.457**

3.273

(*p<0.05, **p<0.01)
Table 7. Overviews of total effects.
Relationship

x

tvalue

Users’ satisfaction with Sina-microblog → knowledge

0.487** 5.509

Users’ satisfaction with Sina-microblog → attitude

0.366** 4.165

Knowledge → preventive practice

0.672** 7.722

Users’ satisfaction with Sina-microblog → preventive practice 0.322** 4.030
(*p<0.05, **p<0.01)

microblog satisfaction has a direct association with promoting
health attitudes. Thus, H4 was supported, whereas H5 was
refuted. As expected, the respondents who reported a high
level of satisfaction utilize Sina-microblog more frequently, and
thus H3 was supported. Regarding the KAPs model, COVID-19related knowledge enhancement appeared to be a significant
factor, positively influencing users’ health attitudes. Contrary
to expectations in H7, knowledge enhancement did not exert a
direct effect on ultimate precautionary behaviors. A positive
correlation was found between health attitude and preventive
behaviors. As mentioned above, H7 and H8 were supported, but
H6 was not. The mediation effects and the total effects obtained
Volume 4 • Issue 1 • 034
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from the current analysis are summarized in Table 6 and Table
7. As shown in Table 6, it is apparent that usage frequency
and users’ satisfaction level can’t contribute to the uptake of
preventive measures only through attitude changes. COVID-19related knowledge significantly impacts ultimate preventive
practice through health attitude. It can be seen in table 7 that
satisfaction with Sina-microblog platform has a stronger effect on
knowledge enhancement through frequency of Sina-microblog
use. And what stands out in this table is that the indirect effect
of Sina-microblog use satisfaction on COVID-19-related health
attitudes and uptake of preventive behaviors through knowledge
enhancement was proved.

Discussion

In present study, no statistically significant correlation
was observed between frequency of Sina-microblog use and
changes regarding knowledge, attitude or behaviors. A possible
explanation for this might be that some users haven’t obtained
desired information from Sina microblog platform. These
results are in accord with recent studies indicating the necessity
of understanding public demand rather than only release
information on social media [29]. Another possible explanation
for this is that users only access social media rather than
engagement, hence, active use can’t contribute to positive attitude
of users. In this regard, it supports evidence from a great deal of
the previous work which showed the importance of promoting
engagement level of social media users during a global crisis
[30]. Additionally, the relationship of knowledge, attitude and
practices corroborates these earlier findings [31]. It is somewhat
surprising that no direct association between knowledge and
behaviors was noted in this condition. It is difficult to explain
this result, but it may be that these users more benefitted from a
proliferation of Chinese stories delivering on social media during
the COVID-19 pandemic, which resonates in their mind.

As mentioned earlier, the most obvious finding to emerge
from the analysis is the important roles of improving satisfaction
with Sina-microblog use on influencing public knowledge, health
attitude and practices related to COVID-19 control. Therefore,
one of the issues that emerges from these findings is the necessity
of adopting communication strategies aimed at improving user
satisfaction.
According to uses and gratification theory (UGT), users
usually choose media which can satisfy their information,
social and emotional needs better [32]. In other words, during
the wave of an unknown health threat, mobile social media
has to take responsibility for accelerating the dissemination
of information, filling gaps in public knowledge, and handling
public uncertainty, as well as bridging social connections [33,34].
In this study, obtaining and searching for useful information
are the primary motivations for utilizing Sina-microblog rather
than entertainment. A possible explanation for this might be an
urgent public concern relating to appropriate information about
this unknown virus. From this perspective, Sina-microblog has
to ensure consistent propagation of information aligned with the
public interest and needs in terms of updated data, real-time news
and health knowledge. In this regard, the quality and credibility
of online messages have been considered as key determinants
in influencing user satisfaction [35]. Besides, a considerable
body of literature has grown up around the theme of COVID-19
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infodemic and false information circulating on mobile social
media [36]. It has been conclusively illustrated those rumors
and misinformation have negatively impacted not only on user
satisfaction but also on health outcomes [37]. By and large, in
the case of COVID-19, the supervisors should cooperate with the
accounts with a large number of fans and place more attention
on the usage of hashtags to fight against false information
[21,38]. From the findings of this study, posts delivered by health
authorities, doctors and traditional media are more trustworthy
for Sina-microblog users. Hence, the Sina-microblog platform
should strengthen cooperation with all such key opinion leaders
with the aim of refuting rumors and facilitating communication.
Moreover, in accordance with previous studies, these findings
suggest that it is vitally important to balance entertainment
and the propagation of preventive measures on social media
platforms in the context of COVID-19 [39].

This study produced results which corroborate the findings
of a great deal of previous work, which showed that the public
relies on social media to maintain social connections with others
[40]. Specifically, Sina-microblog should take meeting users’
basic needs for social interaction and mental health into account
during the ongoing fight against COVID-19. These results have
important implications for emphasizing media richness and
user engagement behaviors. In this regard, one of the evident
advantages of the Sina-microblog platform comes from its
powerful live streaming function, which may be used to find new
ways of establishing multiple relationship between users.

Conclusion

Given the ongoing fight against COVID-19 around the world,
there has been a surge of interest in the effects of mobile social
media in enriching health communication. To sum up, one of
the more significant findings to emerge from this study is that
satisfaction with Sina-microblog use exerts more direct and
indirect influence on knowledge, health attitudes and protective
behaviors of users than usage frequency.

In practical, these findings may be taken to indicate that
communicators have to put more emphasis on the information,
social and emotional needs of users during the wave of COVID-19,
with the aim of improving their satisfaction level. It might help us
to find new ways of considering the impact of social media use on
health outcomes as well. In addition, these results also provide
some support for adopting KAPs model and employing the
approach of partial least squares structural equation modeling in
the studies focusing on Sina microblog users under the context
of COVID-19.
The most important limitation lies in the fact that there are
less than three measurement items when assessing constructs
of frequency, satisfaction, attitude and practice. Moreover, the
responses relating to COVID-19-related knowledge, health
attitudes and ultimate preventive behaviors were subjective
and relied on participants’ self-report. This research has raised
many questions in need of further investigation. For instance, it
would be interesting to explore the user satisfaction of different
social media platforms and compare their changes of knowledge,
attitude and behaviors. More broadly, research is also needed
to develop a deeper understanding of the relationship between
satisfaction with social media use and positive and negative
health attitudes. Taken together, greater efforts are needed to
Volume 4 • Issue 1 • 034
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ensure full advantages of mobile social media is taken to satisfy
users’ demands during the COVID-19 pandemic [41,42].
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