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Abstract

Background: Since January 2020, the coronavirus disease (COVID-19) swept over China and then the world, causing a global
public health crisis. People’s adoption of preventive and intervening behaviors is critical in curbing the spread of the virus.

Objective: The aim of this study is to evaluate Chinese people’s adoption of health behaviors in responding to COVID-19 and
to identify key determinants for their engagement.

Methods: An anonymous online questionnaire was distributed in early February 2020 among Mainland Chinese (18 years or
older) to examine their engagement in preventive behaviors (eg, frequent handwashing, wearing masks, staying at home) and
intervening behaviors (eg, advising family to wash hands frequently), and to explore potential determinants for their adoption of
these health behaviors.

Results: Out of 2949 participants, 55.3% (n=1629) reported frequent engagement in preventive health behaviors, and over 84%
(n=2493) performed at least one intervening health behavior. Greater engagement in preventive behaviors was found among
participants who received higher education, were married, reported fewer barriers and greater benefits of engagement, reported
greater self-efficacy and emotional support, had greater patient-centered communication before, had a greater media literacy
level, and had greater new media and traditional media use for COVID-19 news. Greater engagement in intervening behaviors
was observed among participants who were married, had lower income, reported greater benefits of health behaviors, had greater
patient-centered communication before, had a lower media literacy level, and had a greater new media and traditional media use
for COVID-19 news.

Conclusions: Participants’ engagement in coronavirus-related preventive and intervening behaviors was overall high, and the
associations varied across demographic and psychosocial variables. Hence, customized health interventions that address the
determinants for health behaviors are needed to improve people’s adherence to coronavirus-related behavior guidelines.

(J Med Internet Res 2020;22(8):e19995) doi: 10.2196/19995
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Introduction

In late December 2019, a novel coronavirus disease (COVID-19)
emerged in Wuhan, Hubei, China, causing acute pneumonia by
the severe acute respiratory syndrome coronavirus 2. COVID-19,
being highly infectious and capable of human-to-human
transmission, rapidly swept over China (85,921 total confirmed
cases in China by July 23, 2020) and the world (15.4 million
confirmed cases worldwide by July 23, 2020), developing into
a global pandemic [1,2].

The Chinese government promptly implemented nationwide
public health emergency measures to control the spread of
COVID-19 [3]. Governmental public health strategies have
been proven effective in containing infectious diseases [4].
Apart from governmental efforts, the general public plays a
crucial role in conquering diseases [5]. There has been
compelling evidence that the public’s compliance with
precautionary behaviors helps effectively curb the spread of
many diseases [5,6]. Thus, it is of great value to evaluate
Chinese people’s adoption of health behaviors in responding to
COVID-19.

This paper focuses on two distinct types of individual-level
health behaviors—preventive health behaviors (PHBs) and
intervening health behaviors (IHBs)—in responding to
COVID-19. PHB refers to the activities undertaken by a healthy
person for the purpose of preventing diseases [7]. In other words,
people adopt PHBs to achieve the goal of lessening their own
chance of contracting a disease. With the rising number of deaths
caused by COVID-19, the Chinese people have significant
concerns over COVID-19 for themselves, which would prompt
them to adopt PHB. Critically, when facing a public health
crisis, people also persuade other people to adopt precautionary
behaviors that serve to reduce other people’s risk of contracting
the diseases [8,9]. We define the behaviors with a coherent
objective of reducing other individuals’ risk to a disease as IHB.
As suggested by the definitions, PHB and IHB differ in the
locus of intention, with the former serving to protect oneself,
while the latter aims to protect others from potential risks.
Chinese people not only worry for themselves but also have
concern for their significant others over COIVD-19, which
motivates IHB. Besides, home quarantine provided Chinese
people with ample time and opportunity to communicate with
and to influence their significant others (ie, engaging in IHB)
both online and offline.

Both PHB and IHB contribute to curbing the spread of infectious
diseases. On the one hand, PHB is self-serving, lowering one’s
own vulnerability to a disease [10-12]. However, despite the
health benefits of PHB, there exist variations in people’s
adoption of preventive behaviors [5]. Hence, a close examination
of the prevalence and potential correlates of people’s
engagement in preventive behaviors toward COVID-19 is called
for. On the other hand, IHB is other-serving, reducing others’
risks. A person’s active intervening health behaviors targeted
at others may successfully persuade other people to adopt
precautionary measures against the disease because, as social
beings, people’s behaviors are subject to the influence of social
relationships [13]. In essence, intervening behaviors can be

treated as performing PHBs on behalf of others. Henceforth,
we examine the influence of the same set of potential
determinants on people’s engagement in PHB and IHB.

In particular, we employed the key components of the Preventive
Health Model (PHM) [14]. PHM posits that people’s adoption
of preventive behaviors are subject to the impacts of social
influence (ie, social support and doctor-patient communication),
psychological variables (ie, barriers, benefits, and self-efficacy
of conducting precautionary behaviors), and program factors
(eg, promotional communication or health information in media)
[14]. All these factors were examined in our study. Additionally,
we examined people’s media use behaviors. A considerable
amount of research has found that media use of different
platforms has an influence on people’s health behaviors [15-17].
Media literacy, defined as “the ability to access, analyze,
evaluate, and create media in a variety of forms” [18], also has
impact on people’s different health behaviors [19-21].

Apart from the previously mentioned psychographic variables,
demographic variables have also been revealed to partially
explain the variation in people’s propensity to adopt
disease-related health behaviors [22]. As the Chinese population
varies significantly along with demographics, we also included
demographic variables in our investigation.

Ever since its outbreak in China, COVID-19 has seized national
attention. China’s unprecedented and relentless efforts started
to pay off in late March [1]. Unfortunately, the number of
confirmed cases in other countries is rising [1]. The world’s
fight against the coronavirus has just begun. Under these
circumstances, investigating the Chinese public’s engagement
in coronavirus-related health behaviors and identifying the
psychological and demographic variables that are significantly
associated with these behaviors are urgently called for. This
paper aims to examine the demographic and psychological
correlates of preventive and intervening behaviors during the
outbreak of COVID-19, which could generate insights for
implementing health interventions among the general public
and helping with effective containment of COVID-19.

Methods

Recruitment
Using the service of a Chinese survey company, an online survey
was distributed on different local social media platforms in
China, such as WeChat and Baidu Post Bar, to access Mainland
Chinese residents from February 2, 2020, to February 12, 2020,
when COVID-19 began breaking out in China. The foci of the
survey were to evaluate Chinese people’s propensity to engage
in preventing health behaviors and IHBs, and to disentangle
key determinants for people’s adoption of such protective
measures. The study was approved by the Institutional Review
Board at Lingnan (University) College, Sun Yat-sen University.

An electronic consent form was presented at the beginning of
the survey. Only participants who were 18 years or older,
currently located in China, and agreed to participate after reading
the consent form were allowed to proceed in the survey.
Respondents who completed the survey entered a lucky draw
for a monetary incentive of around ¥6.00 (US $0.86).
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Measures
Our operationalizations of PHB and IHB followed the precaution
behaviors that are recommended by the World Health
Organization (WHO) for healthy people in responding to
COVID-19 [23]. Specifically, PHBs were measured with five
5-point Likert scale (1=not at all, 5=very frequent) items that
asked participants to report their frequency of engaging in the
following behaviors: “wearing masks,” “washing hands,”
“sanitizing clothes or other items,” “sneezing into their elbows,”
and “staying at home” (α=.72). To assess participants’
engagement in coronavirus-related IHBs, we instructed
participants to indicate whether or not they had persuaded their
social others such as family and friends to “wear masks,” “wash
hands,” “sanitize clothes or other items,” “staying at home,”
and “sneeze into elbows” (dichotomous variables; 0=no, 1=yes).

Next, we assessed the potential psychosocial determinants for
PHB and IHB: perceived barriers and benefits of taking
preventive measures, self-efficacy, emotional support, and
patient-centered communications. All variables were measured
along 5-point scales, anchoring from 1 (strongly disagree or not
at all) to 5 (strongly agree or very much).

We assessed participants’ perceived barriers (two items: “It is
hard to buy masks” and “It is difficult to get sanitizers”; α=.84)
and perceived benefits of preventive behaviors (two items:
“Wearing face masks can help prevent the spread of the
coronavirus” and “Using sanitizers can help prevent the spread
of the coronavirus”; α=.87).

Following this, we evaluated participants’ self-efficacy by
measuring their confidence at addressing the risk of COVID-19
(two questions: “How confident are you at your preventing
behaviors toward the coronavirus?” and “How confident are
you that you will not be infected with the coronavirus?” [24];
α=.86).

Emotional support was measured by one question on a 5-point
Likert scale (1=strongly disagree, 5=strongly agree): “During
the outbreak of the coronavirus, my friends or family have
provided me with emotional support when I need it - such as
talking over problems” (mean 4.01, SD 1.06) [25].

Afterwards, patient-centered communication was assessed by
instructing participants to evaluate their previous experience
with health care providers along with four items: “In general,
my feelings were taken seriously,” “I was given a chance to ask
all the health-related questions,” “My healthcare providers made
sure I understand the things I needed to do to take care of my
health,” and “My healthcare providers explained things in a
way that I could understand” [26] (α=.94).

Additionally, media literacy was measured by four 5-point
Likert scale items including “I look for more information before
I believe something I see in messages,” “It is important to think
twice about what messages say,” “I think about the purpose
behind messages I see,” and “I think about the truthfulness of
messages before I accept them as believable” (α=.84) [27]. One
question was used to ask participants’media use for COVID-19
news: “How frequently do you receive coronavirus-related news
and/or information from the following media channels?”
(1=never, 5=very frequent). Social media use was measured by
four items: “Weibo,” “Wechat messages,” “Wechat public news
accounts,” and “QQ messages or Qzone” (α=.62). Traditional
media use was measured by three items: “TV,” “broadcast,”
and “newspapers” (α=.76). Digital news media was measured
by one item: “news app, news on websites or other format of
news on the internet other than social media” (mean 3.30, SD
1.28).

Finally, participants provided their basic demographic
information (age, gender, marital status, education background,
and income level) and ended the survey. Details of scales used
for variables under study are shown in Table 1.
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Table 1. Measurement of study variables.

RangeCronbach αVariable and items

1-5.72Preventive behaviors: how frequently are you engaging in the following behaviors?

Wearing masks

Washing hands

Sanitizing clothes or other items

Sneezing into your elbows

Staying at home (avoid going out)

0-5N/AbIntervening behaviors: please indicate whether or not you have persuaded your social others such as families

and friends to:a

Wear masks

Wash hands

Sanitize clothes or other items

Stay at home (avoid going out)

Sneeze into elbows

1-5.84Barriers

It is hard to buy masks.

It is difficult to get sanitizers.

1-5.87Benefits

Wearing face masks can help prevent the spread of the coronavirus.

Using sanitizers can help prevent the spread of the coronavirus.

1-5.85Self-efficacy

How confident are you at your preventing behaviors toward the coronavirus?

How confident are you that you will not be infected with the coronavirus?

1-5N/AEmotional support

During the outbreak of coronavirus, my friends or family have provided me with emotional support when I need
it, such as talking over problems.

1-5.94Patient-centered communication

In general, my feelings were taken seriously.

I was given a chance to ask all the health-related questions.

My health care providers made sure I understand the things I needed to do to take care of my health.

My health care providers explained things in a way that I could understand.

1-5.84Media literacy

I look for more information before I believe something I see in messages.

It is important to think twice about what messages say.

I think about the purpose behind messages I see.

I think about the truthfulness of messages before I accept them as believable.

1-5.62Social media: how frequently do you receive coronavirus-related news or information from the following media
channels?

Weibo

Wechat messages

Wechat public news accounts

QQ messages or Qzone

1-5.76Traditional media

TV
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RangeCronbach αVariable and items

Broadcast

Newspapers

1-5N/AInternet news channels other than social media

News apps, news on websites, or other format of news on the internet other than social media

aThe response was dichotomous.
bN/A: not applicable.

Statistical Analysis
Since our hypotheses were developed based on the PHB model,
we conducted two multiple regression analyses to examine the
associations between the independent variables and the two
behavioral outcomes. All analyses were performed in SPSS 25
(IBM Corp).

Results

User Statistics
A response rate of 55.30% (2980/5388) was obtained. A pretest
of our survey with 7 volunteers revealed that the time spent on
the questionnaire ranged from 5 to 31 minutes. Following the
advice of the survey company and glancing over the answers,

completed surveys that took less than 5 minutes were most
likely invalid. Therefore, questionnaires that took less than 5
minutes were excluded from the analyses. Additionally, we
excluded respondents who had missing data on key variables
(independent and dependent variables) in this study. Since
outliers of the data set may affect regression results [28], we
dropped extreme data points using the explore function and
checking the box plot; 2949 participants (18-85 years, mean
age 31, SD 0.65 years) were included in the final analyses.
Among all participants, 51.2% (n=1509) were female, 54.5%
(n=1607) were married, 22.2% (n=656) had an annual household
income of ¥100,000-¥150,000 (US $14,389-$21,584), and
49.8% (n=1467) had a college degree or above. Demographic
information of the sample is shown in Table 2.
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Table 2. Demographic and socioeconomic characteristics of the sample.

Participants (N=2949), n (%)Characteristic

Sex

1440 (48.8)Male

1509 (51.2)Female

Age (years)

786 (26.7)18-24

549 (18.6)25-29

653 (22.1)30-34

477 (16.2)35-39

189 (6.4)40-44

138 (4.7)45-49

79 (2.7)50-54

53 (1.8)55-59

25 (0.8)≥60

Marital status

1342 (45.5)Single

1607 (54.5)Married

Education

727 (24.7)High school graduate or less

755 (25.6)Professional school

1131 (38.4)Bachelor’s degree

336 (11.4)Postgraduate degree

Income, ¥ (US $)

1030 (35.2)<70,000 (10,072)

519 (17.6)70,001-100,000 (10,073-14,389)

656 (22.2)100,001-150,000 (14,390-21,583)

479 (16.2)150,001-300,000 (21,584-43,167)

255 (8.6)>300,001 (43,168)

Evaluation Outcomes

Preventive Health Behaviors
On average, participants’ total frequency score of engaging in
preventive behaviors had a mean of 4.00 (SD 0.65), with a
possible range of 1 to 5. Of the 2949 respondents, approximately
55.3% of the participants reported frequent (ie, 4; n=935) or
very frequent (ie, 5; n=694) engagement in preventive behaviors.
Among the five preventive behaviors measured, the mean score
for wearing a face mask was 3.98 (SD 1.14), washing hands
had a mean of 4.42 (SD 0.76), using sanitizer had a mean of
3.62 (SD 1.12), sneezing into an elbow had a mean of 3.68 (SD
1.19), and not going out had a mean of 4.12 (SD 1.09). The
distribution of each preventive behavior is shown in Figure 1.

A significant regression equation was found (F14,2934=31.07,

P<.001; R2=0.13). Among the demographic predictors, only
education level and marital status were significantly associated
with preventive behaviors regarding COVID-19 (see Table 3).

Individuals with higher education level (B=0.038, SE=0.012,
P=.002) and those who were married (B=0.117, SE=0.030,
P<.001) reported greater engagement in preventive behaviors.
Among the psychosocial and behavioral predictors, perceived
barriers and benefits of preventive behaviors; self-efficacy;
emotional support; previous patient-centered communication
with health providers; media literacy; and frequency of social
media use, traditional media use, and internet news use other
than social media for COVID-19 news were significantly
associated with preventive behaviors. Individuals who reported
fewer barriers of engaging in preventive behaviors (B=–0.055,
SE=0.009, P<.001), higher benefits of the behaviors (B=0.098,
SE=0.017, P<.001), greater self-efficacy (B=0.042, SE=0.014,
P=.002), greater emotional support (B=0.031, SE=0.012, P=.01),
greater previous patient-centered communication with health
providers (B=0.029, SE=0.014, P=.04), higher media literacy
(B=0.033, SE=0.016, P=.04), more frequent social media use
(B=0.046, SE=0.016, P=.005), greater traditional media use
(B=0.079, SE=0.013, P<.001), and greater use of internet news
channels other than social media (B=0.038, SE=0.010, P<.001)
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for COVID-19 news engaged in greater preventive behaviors at the outbreak of COVID-19.

Figure 1. Frequencies of each preventive behavior.

Table 3. Correlates of preventive behaviors among Chinese during the outbreak of the coronavirus disease.

P valueStandardized coefficients βUnstandardized coefficientsVariable

SEB

.30.018.023.024Sex

.44.018.002.001Age

.002.063.012.038Education

<.001.089.030.117Marital status

.06.038.008.015Income

<.001–.104.009–.055Barriers

<.001.109.017.098Benefits

.002.060.014.042Self-efficacy

.01.050.012.031Emotional support

.04.042.014.029Patient-centered communication

.04.043.016.033Media literacy

.005.057.016.046Social media

<.001.129.013.079Traditional media

<.001.074.010.038Internet news channels other than social media

Intervening Health Behaviors
The averaged index of IHB (mean 4.67, SD 0.77) revealed that
overall participants engaged in more than four intervening
behaviors out of the measured five behaviors. More than 97%

(2864/2949) of the participants reported that they had ever
advised others to wear masks, wash hands, and stay at home.
Approximately 89.9% (2652/2949) of the participants had
advised others to use sanitizer and 84.5% (2493/2949) had
suggested others to sneeze into an elbow.
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A significant regression equation was found (F14,2934=15.11,

P<.001; R2=0.07). Income and marital status were significantly
associated with people’s engagement in IHB (see Table 4).
Particularly, individuals who were married (B=0.146, SE=0.037,
P<.001) and had lower income (B=–0.040, SE=0.010, P<.001)
reported greater engagement in IHB. That is, these people were
more active in persuading other people to adopt protective
measures against the disease.

Among the psychosocial and behavioral predictors, benefits of
engaging in preventive behaviors; self-efficacy; previous
patient-centered communication with health providers; media
literacy; and frequency of social media use, traditional media

use, and internet news channels other than social media for
COVID-19 news had significant correlations with IHB.
Particularly, individuals who reported greater benefits of
engaging in preventive behaviors (B=0.052, SE=0.021, P=.01),
greater self-efficacy (B=0.038, SE=0.017, P=.02), greater
previous patient-centered communication with health providers
(B=0.036, SE=0.017, P=.04), lower media literacy (B=–0.039,
SE=0.019, P=.046), greater social media use (B=0.062,
SE=0.020, P=.002), greater traditional media use (B=0.072,
SE=0.016, P<.001), and greater use of internet news channels
other than social media (B=0.039, SE=0.012, P=.002) for
COVID-19 news were more engaged in performing IHBs.

Table 4. Correlates of intervening behaviors among Chinese during the outbreak of the coronavirus disease.

P valueStandardized coefficients βUnstandardized coefficientsVariable

SEB

.35.0170.0280.026Sex

.46–.0180.002–0.001Age

.36.0190.0150.014Education

<.001.0950.0370.146Marital status

<.001–.0860.010–0.040Income

.54.0110.0120.007Barriers

.01.0490.0210.052Benefits

.02.0470.0170.038Self-efficacy

.47.0150.0150.011Emotional support

.04.0450.0170.036Patient-centered communication

.046–.0430.019–0.039Media literacy

.002.0660.0200.062Social media

<.001.0990.0160.072Traditional media

.002.0650.0120.039Internet news channels other than social media

Discussion

Principal Results
Using a national online survey, we examined the potential
predictors of two different types of epidemic-related health
behaviors—the self-focused PHBs and the other-focused
intervening behaviors—among Chinese people in the face of
COVID-19 and pinned down key psychological determinants
for Chinese public’s behavioral engagement. Our findings offer
valuable implications that might be applicable to other regions
with similar policies or cultures in attempts to encourage the
general public’s adoption of precautionary measures.

Our surveyed participants’ reported locations covered most of
the provinces and areas in China, and most of them reported
highly active adoption of PHBs to protect themselves
(1629/2949, 55.3% reported frequent or very frequent
engagement) and of IHBs with the goal of protecting social
others (2493/2949, 84.5% reported engagement in at least one
of five behaviors). The mainland Chinese people’s active
engagement in protective behaviors during the early outbreak
of COVID-19 surely contributed to effective control of the

epidemic. Mainland China’s daily new confirmed cases
decreased from 2022 on February 11, 2020, (toward the end of
survey distribution) to 21 on July 23, 2020.

Our attempts to find key factors that facilitate or debilitate
participants’ propensity to take PHBs and IHBs revealed
interesting findings. First, demographic variables have been
found to exert differential effects on individuals’ adoption of
protective measures. In 2015, around 75.34% of the Chinese
population received an educational level of high school and
above [29]. Therefore, we used high school or less as the
reference group. Education level was found to be positively
associated with PHBs, suggesting that individuals with higher
education were more likely to engage in preventive behaviors
to protect themselves, which is consistent with previous studies
[30]. However, education level was not associated with people’s
intervening behaviors. Regarding the null effect of education
level on one’s engagement in IHB, we believe the reason lies
in the other-oriented nature of IHBs, that is, persuading others
to follow health measures to protect themselves. Hence, we
believe this behavior is more likely to be affected by social
factors or whether the individual has a significant other, such
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as one’s marital status and their interactions with important
people in their life.

Interestingly, income was negatively associated with intervening
behaviors, such that people with lower income have weaker
other-oriented motivation than those with higher income. Said
otherwise, faced with a health crisis, poorer participants are less
likely to behave in other-serving manners, suggesting their
greater self-focus. This finding might be attributed to the fact
that low-income groups face more and tougher challenges in
the face of a health crisis due to lack of critical resources such
as health insurance [31]. Marital status was found to be
significantly associated with both preventive behaviors and
intervening behaviors. Specifically, married individuals engaged
in more preventive behaviors and more behaviors that promoted
other individual’s self-protection against COVID-19. This
finding, in line with previous research [32,33], showcases
health-related benefits of marriage. Marriage encourages
adoption of healthy behaviors and motivates people to monitor,
influence, and even control partners’ health conditions [32].

However, among married individuals, engagement in intervening
behaviors could be potentially associated with more interactions
with spouses, children, parents, relatives, and even friends.
Future studies should further investigate and tease apart the
differential influences of those different types of interaction on
people’s engagement in intervening behaviors among married
individuals.

Moreover, we observed interesting relationships between the
examined psychological factors and participants’ engagement
in PHB and IHB. On the one hand, we found negative
association between barriers and participants’ engagement in
PHB. Specifically, more perceived barriers deterred people’s
adoption of PHB against COVID-19. We also found that greater
benefits, self-efficacy in preventing COVID-19, and emotional
support had positive relationships with adoption of PHBs, which
are consistent with previous research [14,33]. On the other hand,
we found greater engagement in IHB among participants who
perceived higher benefits of preventing coronavirus and with a
higher self-efficacy. Taken together, these findings suggest that
communication with the general public on COVID-19 should
highlight the benefits of health behaviors, reduce perceived
barriers of taking actions, and enhance self-efficacy.
Additionally, it can be beneficial to advise people to seek
emotional support from close others in the face of COVID-19.

Further, it is found that participants who experienced
high-quality patient-doctor communication prior to COVID-19
were more active in adopting precautionary behaviors and
intervening behaviors. People who had high-quality interaction
with doctors tend to build trust in precautionary measures that
are recommended and hence have greater motivation to comply
with these recommendations. These findings shed light on the
benefits of building and maintaining good patient-doctor
relationships in the face of public health emergencies.

This study also investigates the effects of media literacy and
media use during an outbreak of an epidemic on health
behaviors. Interestingly, media literacy was positively related
to preventive behaviors and negatively associated with
intervening behaviors. These findings suggested that individuals

with a higher ability to distinguish media messages were more
likely to engage in preventive behaviors for themselves. On the
contrary, individuals with a lower ability to judge a media
message or news related to COVID-19 tended to intervene more
toward other people’s health behaviors [20,21]. Their trust of
sentential or misinformation might potentially boost their
intervening behaviors.

Media are usually the critical platforms to deliver news and
health information, and could potentially contribute to the
engagement of preventive or intervening behaviors. We found
that more frequent use of both new media and traditional media
for coronavirus news and information were associated with
greater engagement in both preventive and intervening
behaviors, indicating social media, traditional media, and
internet news channels other than social media were effective
platforms to disseminate COVID-19–related information to
promote health behaviors. However, based on the values of
coefficients, people used social media and traditional media
more frequently to get information related to COVID-19 than
internet news channels other than social media. Our study
extends similar findings from a previous study conducted in the
United States, which found general health information online
was positively related to preventive behavior [34]. Our findings
indicate the potential roles of social media and traditional media
to deliver effective preventive campaigns related to COVID-19
[35,36].

Limitations
We acknowledge several limitations of this study and point in
directions for future research. The nature of cross-sectional
survey data limited the causal relationships between variables
being inferred. However, our findings are largely in alignment
with previous research findings regarding health behaviors.
Besides, a convenient sampling approach was used. Participants
were largely those who owned a social media account or who
had internet access, which may undermine the generalizability
of the conclusions to the whole population of China. Yet, we
believe this is an issue of less significance given the urgency
of the issue and the commonality of risks imposed by COVID-19
on the general public. Future studies should use a
probability-based sampling method to detect health behaviors
regarding COVID-19 to generalize the findings. In addition,
studies examining whether the digital divide has an impact on
health behaviors are warranted. Although all measurements of
this study were drawn from previous studies, validated scales
such as different media use should be employed in future
research. Besides, it should be noted that the variance explained
by our model was relatively small, which suggests potential
alternative predictors. Hence, future studies should examine
other possible determinants using other relevant theories.
Additionally, living alone or with others could also be associated
with health behaviors. Future studies should take these into
consideration. Moreover, in this paper, we did not examine
potential mediators or moderators of the behavioral outcomes
as some theories suggest. Finally, future studies should collect
longitudinal data to examine the trends of people’s engagement
in health-related behaviors as the epidemic develops and the
mediators and moderators of both PHBs and IHBs.
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Conclusions
This study reveals that, during the early outbreak of COVID-19,
Chinese people reported high engagement in preventive and
intervening behaviors. Their compliance with the recommended
health behaviors by the Chinese government and the WHO has
alleviated the serious epidemic and resulted in a controlled
situation in March 2019. This study demonstrates the
associations of psychosocial factors including the perceived

barriers and benefits of health behaviors, self-efficacy, emotional
support, patient-centered communication, media literacy and
media use for COVID-19 news, and demographic factors such
as education, income, and marital status with individuals’
adoption of health behaviors. Our findings have practical
implications for policy makers and health organizations to
design more effective health intervention programs using
different media channels.

Acknowledgments
The research reported in this paper was funded by the University of South China COVID-19 epidemic prevention and control
scientific research emergency project (2020-2-5), Hunan province 2020 innovative province construction special topic to combat
COVID-19 epidemic emergency (2020SK3010), and the National Natural Science Foundation (No. 71802198).

Conflicts of Interest
None declared.

References

1. Coronavirus disease (COVID-19) situation reports. World Health Organization. URL: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/situation-reports [accessed 2020-04-04]

2. WHO Director-General's statement on IHR Emergency Committee on Novel Coronavirus (2019-nCoV). World Health
Organization. 2020 Jan 30. URL: https://www.who.int/dg/speeches/detail/
who-director-general-s-statement-on-ihr-emergency-committee-on-novel-coronavirus-(2019-ncov) [accessed 2020-04-04]

3. WHO, China leaders discuss next steps in battle against coronavirus outbreak. World Health Organization. 2020 Jan 28.
URL: https://www.who.int/news-room/detail/
28-01-2020-who-china-leaders-discuss-next-steps-in-battle-against-coronavirus-outbreak [accessed 2020-02-26]

4. James L, Shindo N, Cutter J, Ma S, Chew S. Public health measures implemented during the SARS outbreak in Singapore,
2003. Public Health 2006 Jan;120(1):20-26. [doi: 10.1016/j.puhe.2005.10.005] [Medline: 16297416]

5. Cui B, Wang LD, Liu ZP. Knowledge of H7N9 avian influenza and intention to adopt preventive behaviours among Chinese
poultry farmers: a cross-sectional study. Lancet 2016 Oct;388:S28. [doi: 10.1016/s0140-6736(16)31955-9]

6. Lau JT, Griffiths S, Choi K, Lin C. Prevalence of preventive behaviors and associated factors during early phase of the
H1N1 influenza epidemic. Am J Infect Control 2010 Jun;38(5):374-380 [FREE Full text] [doi: 10.1016/j.ajic.2010.03.002]
[Medline: 20569849]

7. Kasl SV, Cobb S. Health behavior, illness behavior, and sick role behavior. I. Health and illness behavior. Arch Environ
Health 1966 Feb;12(2):246-266. [doi: 10.1080/00039896.1966.10664365] [Medline: 5322534]

8. Rychetnik L, Frommer M, Hawe P, Shiell A. Criteria for evaluating evidence on public health interventions. J Epidemiol
Community Health 2002 Feb;56(2):119-127 [FREE Full text] [doi: 10.1136/jech.56.2.119] [Medline: 11812811]

9. Burton LC, Newsom JT, Schulz R, Hirsch CH, German PS. Preventive health behaviors among spousal caregivers. Prev
Med 1997;26(2):162-169. [doi: 10.1006/pmed.1996.0129] [Medline: 9085384]

10. Holt M, Lea T, Mao L, Kolstee J, Zablotska I, Duck T, et al. Community-level changes in condom use and uptake of HIV
pre-exposure prophylaxis by gay and bisexual men in Melbourne and Sydney, Australia: results of repeated behavioural
surveillance in 2013–17. Lancet HIV 2018 Aug;5(8):e448-e456. [doi: 10.1016/s2352-3018(18)30072-9]

11. Ni Mhurchu C, Te Morenga L, Tupai-Firestone R, Grey J, Jiang Y, Jull A, et al. A co-designed mHealth programme to
support healthy lifestyles in Māori and Pasifika peoples in New Zealand (OL@-OR@): a cluster-randomised controlled
trial. Lancet Digital Health 2019 Oct;1(6):e298-e307. [doi: 10.1016/s2589-7500(19)30130-x]

12. Seto W, Tsang D, Yung R, Ching T, Ng T, Ho M, et al. Effectiveness of precautions against droplets and contact in prevention
of nosocomial transmission of severe acute respiratory syndrome (SARS). Lancet 2003 May;361(9368):1519-1520. [doi:
10.1016/s0140-6736(03)13168-6]

13. Berkman LF, Glass T, Brissette I, Seeman TE. From social integration to health: Durkheim in the new millennium. Soc
Sci Med 2000 Sep;51(6):843-857. [doi: 10.1016/s0277-9536(00)00065-4]

14. Myers R, Ross E, Jepson C, Wolf T, Balshem A, Millner L, et al. Modeling adherence to colorectal cancer screening. Prev
Med 1994 Mar;23(2):142-151. [doi: 10.1006/pmed.1994.1020] [Medline: 8047519]

15. Dutta-Bergman MJ. Primary sources of health information: comparisons in the domain of health attitudes, health cognitions,
and health behaviors. Health Commun 2004 Jul;16(3):273-288. [doi: 10.1207/s15327027hc1603_1]

16. Randolph W, Viswanath K. Lessons learned from public health mass media campaigns: marketing health in a crowded
media world. Annu Rev Public Health 2004;25:419-437. [doi: 10.1146/annurev.publhealth.25.101802.123046] [Medline:
15015928]

J Med Internet Res 2020 | vol. 22 | iss. 8 | e19995 | p. 10http://www.jmir.org/2020/8/e19995/
(page number not for citation purposes)

Niu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/dg/speeches/detail/who-director-general-s-statement-on-ihr-emergency-committee-on-novel-coronavirus-(2019-ncov)
https://www.who.int/dg/speeches/detail/who-director-general-s-statement-on-ihr-emergency-committee-on-novel-coronavirus-(2019-ncov)
https://www.who.int/news-room/detail/28-01-2020-who-china-leaders-discuss-next-steps-in-battle-against-coronavirus-outbreak
https://www.who.int/news-room/detail/28-01-2020-who-china-leaders-discuss-next-steps-in-battle-against-coronavirus-outbreak
http://dx.doi.org/10.1016/j.puhe.2005.10.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16297416&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(16)31955-9
http://europepmc.org/abstract/MED/20569849
http://dx.doi.org/10.1016/j.ajic.2010.03.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20569849&dopt=Abstract
http://dx.doi.org/10.1080/00039896.1966.10664365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=5322534&dopt=Abstract
http://jech.bmj.com/cgi/pmidlookup?view=long&pmid=11812811
http://dx.doi.org/10.1136/jech.56.2.119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11812811&dopt=Abstract
http://dx.doi.org/10.1006/pmed.1996.0129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9085384&dopt=Abstract
http://dx.doi.org/10.1016/s2352-3018(18)30072-9
http://dx.doi.org/10.1016/s2589-7500(19)30130-x
http://dx.doi.org/10.1016/s0140-6736(03)13168-6
http://dx.doi.org/10.1016/s0277-9536(00)00065-4
http://dx.doi.org/10.1006/pmed.1994.1020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8047519&dopt=Abstract
http://dx.doi.org/10.1207/s15327027hc1603_1
http://dx.doi.org/10.1146/annurev.publhealth.25.101802.123046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15015928&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


17. De Leon E, Fuentes LW, Cohen JE. Characterizing periodic messaging interventions across health behaviors and media:
systematic review. J Med Internet Res 2014 Mar 25;16(3):e93 [FREE Full text] [doi: 10.2196/jmir.2837] [Medline: 24667840]

18. Thoman E, Jolls T. Literacy for the 21st century: an overview and orientation guide to media literacy education. Center for
Media Literacy. URL: https://www.medialit.org/sites/default/files/01_MLKorientation.pdf [accessed 2020-05-06]

19. Bergsma LJ, Carney ME. Effectiveness of health-promoting media literacy education: a systematic review. Health Educ
Res 2008 Jun;23(3):522-542. [doi: 10.1093/her/cym084] [Medline: 18203680]

20. Jeong S, Cho H, Hwang Y. Media literacy interventions: a meta-analytic review. J Commun 2012 Jun 01;62(3):454-472
[FREE Full text] [doi: 10.1111/j.1460-2466.2012.01643.x] [Medline: 22736807]

21. Vahedi Z, Sibalis A, Sutherland JE. Are media literacy interventions effective at changing attitudes and intentions towards
risky health behaviors in adolescents? A meta-analytic review. J Adolesc 2018 Aug;67:140-152. [doi:
10.1016/j.adolescence.2018.06.007] [Medline: 29957493]

22. Lau JT, Kim JH, Tsui HY, Griffiths S. Anticipated and current preventive behaviors in response to an anticipated
human-to-human H5N1 epidemic in the Hong Kong Chinese general population. BMC Infect Dis 2007 Mar 15;7:18 [FREE
Full text] [doi: 10.1186/1471-2334-7-18] [Medline: 17359545]

23. Coronavirus disease (COVID-19) advice for the public. World Health Organization. URL: https://www.who.int/emergencies/
diseases/novel-coronavirus-2019/advice-for-public [accessed 2020-06-27]

24. Gutierrez J, Long JA. Reliability and validity of diabetes specific Health Beliefs Model scales in patients with diabetes and
serious mental illness. Diabetes Res Clin Pract 2011 Jun;92(3):342-347 [FREE Full text] [doi: 10.1016/j.diabres.2011.02.018]
[Medline: 21411173]

25. Health Information National Trends Survey. URL: http://hints.cancer.gov [accessed 2020-06-27]
26. Epstein R, Street R. Patient-centered communication in cancer care: promoting healing and reducing suffering. Division

of Cancer Control and Population Sciences. 2007. URL: https://cancercontrol.cancer.gov/brp/docs/pcc_monograph.pdf
[accessed 2020-04-04]

27. Austin EW, Pinkleton BE, Radanielina-Hita ML, Ran W. The role of parents' critical thinking about media in shaping
expectancies, efficacy and nutrition behaviors for families. Health Commun 2015;30(12):1256-1268. [doi:
10.1080/10410236.2014.930550] [Medline: 25616579]

28. Howitt D, Cramer D. Introduction to SPSS in Psychology: For Version 16 and Earlier. London, United Kingdom: Pearson
Education; 2008.

29. China Bureau of Statistics. The main data bulletin of the 1% national population sampling survey in 2015. National Bureau
of Statistics. 2016 Apr. URL: http://www.stats.gov.cn/tjsj/zxfb/201604/t20160420_1346151.html [accessed 2020-04-04]

30. Holtzman D, Bland SD, Lansky A, Mack KA. HIV-related behaviors and perceptions among adults in 25 states: 1997
Behavioral Risk Factor Surveillance System. Am J Public Health 2001 Nov;91(11):1882-1888. [doi: 10.2105/ajph.91.11.1882]
[Medline: 11684620]

31. Kanchanachitra C, Lindelow M, Johnston T, Hanvoravongchai P, Lorenzo FM, Huong NL, et al. Human resources for
health in southeast Asia: shortages, distributional challenges, and international trade in health services. Lancet 2011
Feb;377(9767):769-781. [doi: 10.1016/s0140-6736(10)62035-1]

32. Schone BS, Weinick RM. Health-related behaviors and the benefits of marriage for elderly persons. Gerontologist 1998
Oct;38(5):618-627. [doi: 10.1093/geront/38.5.618] [Medline: 9803650]

33. Li S, Feng B, Liao W, Pan W. Internet use, risk awareness, and demographic characteristics associated with engagement
in preventive behaviors and testing: cross-sectional survey on COVID-19 in the United States. J Med Internet Res 2020
Jun 16;22(6):e19782 [FREE Full text] [doi: 10.2196/19782] [Medline: 32501801]

34. Squiers L, Peinado S, Berkman N, Boudewyns V, McCormack L. The health literacy skills framework. J Health Commun
2012;17 Suppl 3:30-54. [doi: 10.1080/10810730.2012.713442] [Medline: 23030560]

35. Tao Z, Chu G, McGrath C, Hua F, Leung Y, Yang W, et al. Nature and diffusion of COVID-19-related oral health information
on Chinese social media: analysis of Tweets on Weibo. J Med Internet Res 2020 Jun 15;22(6):e19981 [FREE Full text]
[doi: 10.2196/19981] [Medline: 32501808]

36. Wahbeh A, Nasralah T, Al-Ramahi M, El-Gayar O. Mining physicians' opinions on social media to obtain insights into
COVID-19: mixed methods analysis. JMIR Public Health Surveill 2020 Jun 18;6(2):e19276 [FREE Full text] [doi:
10.2196/19276] [Medline: 32421686]

Abbreviations
COVID-19: coronavirus disease
IHB: intervening health behavior
PHB: preventive health behavior
PHM: Preventive Health Model
WHO: World Health Organization

J Med Internet Res 2020 | vol. 22 | iss. 8 | e19995 | p. 11http://www.jmir.org/2020/8/e19995/
(page number not for citation purposes)

Niu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2014/3/e93/
http://dx.doi.org/10.2196/jmir.2837
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24667840&dopt=Abstract
https://www.medialit.org/sites/default/files/01_MLKorientation.pdf
http://dx.doi.org/10.1093/her/cym084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18203680&dopt=Abstract
http://europepmc.org/abstract/MED/22736807
http://dx.doi.org/10.1111/j.1460-2466.2012.01643.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22736807&dopt=Abstract
http://dx.doi.org/10.1016/j.adolescence.2018.06.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29957493&dopt=Abstract
https://bmcinfectdis.biomedcentral.com/articles/10.1186/1471-2334-7-18
https://bmcinfectdis.biomedcentral.com/articles/10.1186/1471-2334-7-18
http://dx.doi.org/10.1186/1471-2334-7-18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17359545&dopt=Abstract
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
http://europepmc.org/abstract/MED/21411173
http://dx.doi.org/10.1016/j.diabres.2011.02.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21411173&dopt=Abstract
http://hints.cancer.gov
https://cancercontrol.cancer.gov/brp/docs/pcc_monograph.pdf
http://dx.doi.org/10.1080/10410236.2014.930550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25616579&dopt=Abstract
http://www.stats.gov.cn/tjsj/zxfb/201604/t20160420_1346151.html
http://dx.doi.org/10.2105/ajph.91.11.1882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11684620&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(10)62035-1
http://dx.doi.org/10.1093/geront/38.5.618
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9803650&dopt=Abstract
https://www.jmir.org/2020/6/e19782/
http://dx.doi.org/10.2196/19782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32501801&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2012.713442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23030560&dopt=Abstract
https://www.jmir.org/2020/6/e19981/
http://dx.doi.org/10.2196/19981
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32501808&dopt=Abstract
https://publichealth.jmir.org/2020/2/e19276/
http://dx.doi.org/10.2196/19276
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32421686&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by G Eysenbach; submitted 11.05.20; peer-reviewed by L Kayser, J Sapp, N Guo; comments to author 12.06.20; revised version
received 27.06.20; accepted 26.07.20; published 21.08.20

Please cite as:
Niu Z, Wang T, Hu P, Mei J, Tang Z
Chinese Public’s Engagement in Preventive and Intervening Health Behaviors During the Early Breakout of COVID-19: Cross-Sectional
Study
J Med Internet Res 2020;22(8):e19995
URL: http://www.jmir.org/2020/8/e19995/
doi: 10.2196/19995
PMID: 32716897

©Zhaomeng Niu, Tingting Wang, Pengwei Hu, Jing Mei, Zhihan Tang. Originally published in the Journal of Medical Internet
Research (http://www.jmir.org), 21.08.2020. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The
complete bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this copyright and license
information must be included.

J Med Internet Res 2020 | vol. 22 | iss. 8 | e19995 | p. 12http://www.jmir.org/2020/8/e19995/
(page number not for citation purposes)

Niu et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.jmir.org/2020/8/e19995/
http://dx.doi.org/10.2196/19995
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32716897&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

