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Abstract

Introduction: COVID-19 spread across China and other countries in a matter of weeks. Yet, it is uncertain how people have
responded to protective behaviours in this pandemic. This study aims to evaluate how trust in different types of information
sources influences the intention to adopt protective behaviours. Methods: In total, 122 Chinese completed a survey on
Qualtrics in March 2021. Data on demographic information, protective behaviours, trust in formal information, trust in
informal information, perceived risk, worry and social desirability were collected. Structural equation modelling (SEM) was
used to identify associations between these variables. Results: Trust in formal information was significantly associated with
perceived risk (B = —.18) and significantly and positively associated with worry (B = .28). Trust in informal information was
significantly and positively associated with perceived risk (3 = .57). Subsequently, perceived risk was significantly associated
with social distancing (B = —.17), and worry was significantly and positively associated with mask wearing (f = .25) and
significantly associated with hand washing (3 = —.27). Trust in formal information was significantly and positively associated
with hand washing (§ =.26) while trust in informal information was significantly and positively associated with social distancing
and hand washing (B = .26). Perceived risk was significantly and positively associated with worry ( = .32). Conclusion:
People who trust in informal information from social media and interpersonal communication would be more likely to adopt
mask wearing and hand washing protective behaviours. People who trust in formal information from government-agency
source would have a lower perceived risk of COVID-19 and are less likely to adopt social distancing, but people who trust
in formal information have a greater worry about contracting COVID-19 and are more likely to wear masks.
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What do we already know about this topic?
Protective behaviours could minimize COVID-19 spread.

How does your research contribute to the field?
Our research aims to find out how different information sources affect the intention to adopt protective behaviours.

What are your research’s implications towards theory, practice, or policy?
Our research results implicated the potential measures to promote health education messages in a public health emergency
to the public.

Introduction Coronavirus 2019 Disease’ (COVID-19).3 Ultimately, on

March 11,2020, the WHO declared the COVID-19 as a pan-

An outbreak of pneumonia associated with the severe acute
respiratory syndrome (SARS) was reported in Wuhan, China
in December 2019! On January? 30, 2020, the World Health
Organization (WHO) declared this outbreak as a Public
Health Emergency of International Concern (PHEIC).2 On
February 12, 2020, the WHO named this disease ‘The Novel

demic. As COVID-19 spread across the world in the follow-
ing month, over 550000 people were infected and 47646
people died of COVID-19 by April sixth, 2020. China was
even more heavily affected by COVID-19. By April sixth,
2020, over 80,000 were infected and 3349 people died of
COVID-19 in China.* As over 60% of confirmed infected
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people reported a resident history of living in Wuhan city,
the Chinese government started to impose the lockdown to
curb COVD-19 spread in major cities including Beijing and
Shanghai.® Given that a majority of those infected with
COVID-19 were located in urban areas, it suggested that
people living in urban areas in China may have a high risk to
contract COVID-19.

Understanding how people at high risk respond to the
COVID-19 can guide public health interventions. For
example, previous studies identified erroneous beliefs that the
use of ivermectin, an antiparasitic agent used to treat parasitic
infestations, was the best way to prevent COVID-19 and the
use of cow dung and urine was the best way to cure COVID-
19.7® These knowledge deficits could be addressed by public
health education. Infectious diseases, such as COVID-19, as
a major public health threat are best dealt with the use of vac-
cination. Unfortunately, in the first year of a pandemic, vac-
cines are generally unavailable. Instead, non-pharmaceutical
behavioural protective measures can play a major role in
minimizing the contagion of a novel virus.” Therefore, it is
important to examine key factors for promoting the adoption
of the recommended protective behaviours by as many indi-
viduals as possible through public health education.

Protective behaviours for decreasing the likelihood of
infection and disease severity can be classified as preventive
behaviours (e.g. hand washing, mask wearing), avoidant
behaviours (e.g. avoiding crowds and public transport) and
management of disease behaviours (e.g. taking antiviral
medication).!” Although behaviours from all these categories
are effective to minimize the contagion of COVID-19, hand-
ing washing, masks wearing and social distancing have been
mainly recommended by the National Health Commission of
the People’s Republic of China.!! However, there are key
factors that influence people’s intention to adopt their protec-
tive behaviours. For example, how people perceive the risk
of an infectious disease appears to influence their adoption of
protective behaviours.!? One theory to identify key factors to
the adoption of protective behaviours is Protection Motivation
Theory!'3(PMT). PMT provides a useful theoretical frame-
work for understanding people’s response to a threat. PMT
focuses on people’s motivation to adopt protective behav-
iours to avoid potential negative consequences.'? It proposes
that a high threat appraisal of a person assessed as perceived
risk (i.e. the severity of the disease and the perceived vulner-
ability) will lead to the adoption of protective behaviour
when the person believes that a protective behaviour will
effectively reduce the risk (the perceived response efficacy)

and that one’s self is capable of implementing the protective
behaviour (the perceived self-efficacy). Therefore, high lev-
els of perceived risk are assumed to predict the adoption of
protective behaviours.

However, there are several questions regarding to deter-
minants of intention to adopt protective behaviours during a
pandemic. For example, worry as a cognitive process has
been most closely examined in relation to anxiety and reflects
negative affectivity that influences the perception of suscep-
tibility to risk.'*!> Thus, adopting protective behaviours
might be associated not only with the perceived risk for one-
self but also with worry about contracting from others.'®
There are limited studies that assess social desirability bias
when adopting protective behaviours. Social desirability bias
is identified as people providing information in a perspective
that they believe will be viewed favourably.!” An increase in
socially desirable responding may mask the intentions to
adopt protective behaviours. It is often difficult to identify
whether protective behaviours actually were adopted, or the
adoption of protective behaviours was reported due to social
desirability bias.

The choice of information sources may determine peo-
ple’s knowledge to adopt protective behaviours.!® In this
study, information of COVID-19 disseminated through gov-
ernment-agency sources (i.e. government website informa-
tion) in China is identified as ‘formal information’.
Information of COVID-19 disseminated through social
media (i.e. Weibo) and causal interpersonal communication
between friends and family in China is identified as ‘infor-
mal information’. Trust is a key factor for effective commu-
nication of risk for uncertain infection risks and trust in
perceived information influences behavioural change.!®?
Therefore, we propose that trust in formal and informal
information may function differentially to adopt protective
behaviours through effects on perceived risk and worry.
Furthermore, this study also examined whether a measure of
social desirability bias was associated with the intention to
adopt protective behaviours.

Methods

The Theoretical Framework

A theoretical referential model (Figure. 1) was constructed
that incorporated elements of trust in formal information (i.e.
government website information, national television infor-
mation and reports from government leaders), trust in
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Figure |. A conceptual model for understanding intention to adopt protective behaviours against COVID-19.

informal information (i.e. social media, friends and family
members), perceived risk, worry and protective behaviours
(i.e. hand washing, mask wearing and social distancing).
Due to limited literature on the relationships between trust in
different sources of information, perceived risk, worry and
protective behaviours, we hypothesized a model testing all
possible relationship permutations between trust in different
sources of information, perceived risk, worry and protective
behaviours (Figure 1).

Study Design

This study was conducted via an online survey and was
designed to measure 4 different constructs: worry about con-
tracting COVID-19, the perceived risk of contracting
COVID-19, trust in information about COVID-19 from for-
mal source (i.e. government website information, national
television information and reports from government leaders)
and informal sources (i.e. social media, friends and family
members), and protective behaviours (i.e. hand washing,
mask wearing and social distancing) against COVID-19. In
addition, the study included a general demographic question-
naire, and the social desirability scale. The complete com-
piled survey was available online for approximately 2 weeks
until an adequate number of participants had completed it.

Participants

Participants self-identified a resident history of living in
urban areas in China, as this study focused on participants
that live in urban areas in China; and only 18 years and older
were included. Participants were recruited via social media
and via snowball sampling. Due to the number of constructs
included, approximately 119 participants were required.?!

A total of 162 participants were recruited from March second
to March 16th, 2021, and the survey was available online
from November 2020 through November 2021. Institutional
Review Board (IRB) approval with reference number 101820
was obtained prior to the start of the study from Adelphi
University’s Institutional Review Board. Informed consent
was obtained from participants prior to their participation in
the study. There was no specific compensation for participat-
ing in this study. In order to ensure participants’ confidential-
ity, an anonymous link and a quick scan code were used to
distribute the survey. The survey was translated and adminis-
tered in Chinese.

Measures

All measures utilized were made available online through
Qualtrics, an online survey construction and administration
website. The designed survey was tested in a pilot study in
terms of constructing items. Core items for the survey used
in the pilot study were retained throughout. Minor changes
were made; 1 item on trust in informal information about
COVID-19 and 1 item on social distancing were deleted to
refine the measurement.

Demographic questions included age, gender and educa-
tion level. Social desirability was measured using Marlowe
and Crowne social desirability scale.”> This widely
used measure consists of 33 self-report items that assess
individual-level social desirability bias. It utilizes a true and
false response category. It has been shown to have a good
reliability (r = .88), as well as good convergent validity with
similar measures (r = .46—.80).?

Trust in formal information (i.e. I trust reports from gov-
ernment leaders about COVID-19) was assessed with 3
items. Participants were asked about their agreement with
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these 3 items. Responses were made on five-point scales of
agreement ranging from ‘strongly disagree’ to ‘strongly
agree’. The reliability of these 3 items was assessed using
Cronbach’s alpha (a), which at .95 indicated the internal
consistency between items was high.?* The convergent valid-
ity of the construct was assessed using the average variance
extracted (AVE), which at .86 indicated a good convergent
validity. (Table 1)*

Trust in informal information (i.e. I think it is the best to
know about COVID-19 by listening and watching people
around me talk about it) was assessed with 3 items. Each
item was assessed using responses on categorical five-point
scales of agreement. The reliability of these 3 items was
assessed using Cronbach’s alpha, which at .63 indicated the
internal consistency between items was acceptable.”* The
convergent validity of the construct was assessed using AVE,
which at .65 indicated a good convergent validity. (Table 1)**

Worry about contracting COVID-19 (i.e. I am concerned
about contracting COVID-19) was assessed to indicate the
level of worry with three items. Responses were made on
five-point scales of agreement ranging from ‘strongly dis-
agree’ to ‘strongly agree’. The reliability of 3 items was
assessed using Cronbach’s alpha, which at .79 indicated the
internal consistency between items was high.® The conver-
gent validity of the construct was assessed using AVE, which
at .60 indicated a good convergent validity. (Table 1)**

Perceived risk of contracting COVID-19 (i.e. there is a
chance that COVID-19 spreads in my community) was
assessed to indicate perceived probability of developing
COVID-19 with 3 items. Each item was assessed using
responses on categorical five-point scales of agreement. The
reliability of 3 items was assessed using Cronbach’s alpha,
which at .71 indicated the internal consistency between items
was high. The convergent validity of the construct was
assessed using AVE, which at .49 was below the threshold. If
the AVE value was less than .5, but the composite reliability
(CR) which at .74 was higher than .6, the convergent validity
of the construct is still adequate. (Table 1)2*

Hand hygiene was assessed with 3 items to indicate fre-
quencies of use of 3 hand hygiene practices: hand washing
after sneezing, coughing and touching noses; use of liquid
soap for hand washing, and hand washing after touching
common objects. Reponses were made on a five-point scale
of frequency ranging from ‘never’ to ‘always’. The reliabil-
ity of 3 items was assessed using Cronbach’s alpha, which at
.82 indicated the internal consistency between items was
high.? The convergent validity of the construct was assessed
using AVE, which at .62 indicated a good convergent validity.
(Table 1)*

Social distancing behaviours were assessed with 3 items
to indicate frequencies of the adoption of 3 social avoidance
behaviours due to COVID-19: avoiding going to crowded
places, avoiding using public transport and avoiding eating
out. Reponses were made on a five-point scale of frequency
ranging from ‘never’ to ‘always’. The reliability of 3 items

was assessed using Cronbach’s alpha, which at .73 indicated
the internal consistency between items was high.?* The con-
vergent validity of the construct was assessed using AVE,
which at .5 indicated a good convergent validity. (Table 1)**

Wearing masks were assessed with 3 items to indicate fre-
quencies of the adoption of wearing masks under 3 differ-
ent circumstances due to COVID-19: wearing masks when
having close contact with other people, wearing masks
when using public transport, and wearing masks in crowded
places. Responses were made on a five-point scale of fre-
quency ranging from ‘never’ to ‘always’. The reliability of
3 items was assessed using Cronbach’s alpha, which at .82
indicated the internal consistency between items was
high.? The convergent validity of the construct was
assessed using AVE, which at .64 indicated a good conver-
gent validity. (Table 1)*

Data Analysis

The proposed model (Figure 1) was evaluated by using
Analysis of Moment Structure (AMOS, ver. 28). Structural
Equation Modelling (SEM) is a statistical technique for
simultaneously estimating and testing the relationships
between measured variables and latent variables and pro-
vides the accommodation with measurement errors of the
constructs in the model. Adequacy of the conceptual model
was tested before testing the full structural model. The con-
ceptual model (Figure 1) was tested using SEM with protec-
tive behaviours, entered the model as observed variables,
perceived risk and worry entered in the model as mediator
variables. Trust in formal information and trust in informal
information were entered as latent variables. In the concep-
tual model, the disturbances of these 3 protective behaviours
outcomes were assumed to be correlated where disturbances
represent the unexplained variances.”® For example, adopt-
ing protective behaviours during a public health emergency
could be influenced by some causes which were not fully
explored such as previously existing health conditions.?
During the COVID-19 pandemic, these 3 protective behav-
iours were recommended and occurred at the same time. As
such, it is reasonable to assume that all these 3 behaviours
were correlated and influenced by some unexplained causes.
To test the full structural model, maximum likelihood esti-
mation (MLE) was used to estimate squared multiple corre-
lations, regression weights and standardized estimates
simultaneously.”> Multiple model fit indices including
Comparative Fit Index (CFI), Tucker-Lewis Index (TLI),
and Root Mean Squared Error of Association (RMSEA)
were used to evaluate the model fit, and a CFI >.9,
TLI >.95, and RMSEA <.05 indicated a good model fit.?’

Results

A total of 122 valid respondents were retained by excluding
those who did not complete the entire survey, a response rate
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Table I. Reliability and Validity Analysis.

Factor Cronbach’s Composite Average Variance
Loading Alpha Reliability Extracted

Latent variable

Trust in formal information .95 .95 .86

Item | 9l

ltem 2 97

Item 3 91

Trust in informal information .63 .65 40

ltem | .57

ltem 2 .85

Item 3 42
Measurable variable

Hand washing .82 .83 .62

ltem | 8l

Item 2 74

ltem 3 .83

Wearing masks .82 .84 .64

Item | .83

ltem 2 .90

Item 3 .66

Social distancing 73 74 .50

ltem | .60

ltem 2 71

Item 3 .80
Mediator

Worry 79 8l .60

ltem | .54

Item 2 .74

Item 3 .83

Perceived risk 71 74 49

Item | .61

ltem 2 .80

Item 3 .67

Table 2. Demographic Characteristic.

of 75.3%. Respondents consisted of 16 males (13%) and 99
females (81%); 7 respondents prefer not to answer about ~ Characteristics Percent  Sample Size
their gender. About half (51%) of the respondents indicated  Age Group
that they were 26-35 years old. 91% of the respondents indi- Under 25 17.2 21
cated that they had at least a bachelor’s degree (Table 2). 26-35 years 50.8 62

Respondents reported they mostly or completely trusted 3645 years 18.0 22
information from formal sources (reports from government 46 years and older 13.8 17
leaders, government website and TV) (mean = 4.57, scale Gender
1-5). In contrast, respondents reported they have less trust in Female 8l.1 99
information from informal sources (social media, friends and Male 13.1 )
family) (mean = 3.03, scale 1-5). Respondents generally Decline to answer 6.1 7
reported low perceived risk of COVID-19 (mean = 2.09,  Education
scale 1-5) while they reported a greater worry of contracting Below high school and high school 8.9 I
COVID-19 (mean = 4.09, scale 1-5). Adopting the protec- Bachelor’s degree 74.6 9
tive behaviours recommended by National Health Master’s degree and above 6.6 8
Commission of the People’s Republic of China for hand Other professional degree .8 12

washing (mean = 4.43, scale 1-5), mask wearing (mean =
4.85, scale 1-5) and social distancing (mean = 4.00, scale
1-5) were highly prevalent. 63.9% of respondents (78 out of

122) reported above average score in social desirability
(mean = 7.4, scale 0—13).
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Figure 2. A structure equation model for understanding intentions to adopt protective behaviours against COVID-19.

The SEM model (Figure 2) fitted well to the data with
CFI = 992, TLI = .975 and RMSEA = .044, respectively.
The standardized covariance, path coefficients and the
explained variance of each endogenous variable are shown in
Figure 2. Trust in formal information was significantly asso-
ciated with perceived risk (f = —.18) and significantly and
positively associated with worry (f = .28). Trust in informal
information was significantly and positively associated with
perceived risk (B = .57). Subsequently, perceived risk was
significantly associated with social distancing (B = —.17),
and worry was significantly and positively associated with
mask wearing (B = .25) and significantly associated with
hand washing (B = —.27). Trust in formal information was
significantly and positively associated with hand washing
(B = .26) while trust in informal information was signifi-
cantly and positively associated with social distancing and
hand washing (3 =.26). Perceived risk was significantly and
positively associated with worry (B = .32). The model
explained 35.4% of the variance on perceived risk but only
explained 14.9% of the variance on worry, 6.5% of the vari-
ance in social distancing, 6.2% of the variance in mask wear-
ing and 15.0% of the variance in hand washing.

In Figure 2, it was hypothesized that effect of trust in infor-
mal information to adopt social distancing behaviour was

mediated by perceived risk. The direct effect of trust in infor-
mal information and indirect effect of trust in informal infor-
mation via perceived risk to adopt social distancing behaviour
including the point estimate and 95% confidence interval are
shown in Table 3. Trust in informal information has a direct
significant effect on adopting social distancing behaviour
(point estimate = .19, 95% CI. —.01 to .4). While trust in
informal information had a significant indirect effect on per-
ceived risk (point estimate = .64, 95% CI: .48-.81), perceived
risk did not have a significant indirect effect on adopting
social distancing behaviour. This result indicated that per-
ceived risk did not mediate the relationship between trust in
informal information and social distancing behaviour. In
Figure 2, it was hypothesized that effect of trust in formal
information to adopt hand washing behaviour was mediated
by worry. The direct effect of trust in formal information and
indirect effect of trust in formal information via worry to
adopt hand washing behaviour including the point estimate
and 95% confidence interval are shown in Table 3. Trust in
formal information had a significant direct effect on adopting
hand washing behaviour (point estimate = .28, 95% CI: .12—
42). Trust in formal information had a significant indirect
effect on worry (point estimate = .20, 95% CI: .04—.35) and
worry had a significant indirect effect on adopting hand
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Table 3. The Direct and Indirect Effect of Trust in Informal/Formal Information on Social Distancing/Hand Washing Via Perceived Risk/
Worry.

Mediation Estimates 95% Confidence Interval

Effect Estimate SE Lower Upper p
Indirect -.055 .06 -7 .006 .36
Direct .198 Ne -.008 405 .06
Total .143 .08 -.02 314 |
Informal->risk .64 .08 48 8l <.001
Risk-> social distancing -.08 .09 =27 .09 .355
Informal->social distancing 19 NN -0l 4 .006
Indirect -.04 .02 -.10 .001 .05
Direct 27 .07 12 42 <.001
Total .23 .07 .07 37 .004
Formal->worry .20 .07 .04 .35 .001
Worry->hand washing -25 .08 -42 -.07 .004
Formal->hand washing .28 .07 12 42 <.001
*Formal: Trust in formal information; informal: Trust in informal information.
Table 4. The Effect of Social Desirability on the Relationship Between Worry and Mask Wearing.
Moderation Estimates 95% Confidence Interval

Estimate SE Lower Upper p
Worry .16 .04 .08 23 <.001
Social desirability score .029 .02 —-.005 .06 .099
Worry * social desirability score -.05 .02 -.09 -.02 .003

washing behaviour (point estimate = —.25, 95% CI: —42 to
—.07). This result indicated that worry partially mediated the
relationship between trust in formal information and hand
washing

The simple moderation model which hypothesized that
perceived risk to adopt social distancing behaviour and
worry to adopt mask wearing and hand washing behaviours
were moderated by social desirability bias was tested. The
simple moderation model fitted well to the data (CFI = .99,
TLI = .95, RMSEA = .47). The interaction between per-
ceived risk and social desirability bias was not statistically
significant while the interaction between worry and social
desirability bias was statistically significant (point estimate =
—.05, 95% CI: —.09 to —.02) as shown in Table 4. Social
desirability bias significantly moderated the relationship
between the adoption of mask wearing behaviour and worry.

Discussion

Based on our hypothesized SEM model, we investigated
how perceived risk and worry mediated the effects of trust in
different information sources to adopt protective behaviour
against COVID-19, and how social desirability interacted
with perceived risk and worry to affect the adoption of pro-
tective behaviour in China. Our study found that the

respondents generally had mostly or completely trusted
information from government-agency source and reported
low perceived risk of COVID-19. As indicated by the SEM,
respondents trusted more in formal information had lower
perceived risk of COVID-19 which in turn was associated
with less people agree to adopt social distancing behaviour.
One possible reason is that respondents reported more trust
in information from government-agency source were more
optimistic about avoiding COVID-19 and had confidence
that China can win the battle against COVID-19. Both opti-
mistic about COVID-19 and confidence in Chinese govern-
ment further account for less people agree to adopt social
distancing behaviour.

In contrast, according to the SEM, respondents trusted
more in informal information had higher perceived risk of
COVID-19. This finding provides some insights that infor-
mation disseminated through social media and interpersonal
communication would help people understand the risks more
compared to information disseminated through government-
agency source. According to the SEM, respondents trusted
more in formal information had greater worry of contracting
COVID-19 which in turn was associated with more respon-
dents agree to adopt mask wearing behaviour but less respon-
dents agree to adopt hand washing behaviour. This suggests
that seeking information from government-agency source
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can produce concerns given the dangerous infectious dis-
ease. Subsequently, more people preferred to wear masks to
reduce worry about contracting COVID-19 and maintain a
good health status. One possible reason for less respondent
agree to adopt hand washing behaviour could be respondents
were more likely to stay at home as concerns about contract-
ing COVID-19 grow. Our study also found that greater trust
in informal information was associated with more people
preferred to wash hand and social distancing. This suggests
that information from social media and interpersonal com-
munication may help to promote different types of protective
behaviours. When social desirability bias was low, people
have a greater worry about contracting COVID-19 would be
more likely to wear masks. When social desirability bias was
high, the willingness to wear masks remained same while
worry about contracting COVID-19 increased. One possible
reason is that mask wearing had been widely adopted by
people living in China. Wearing masks in public would not
be necessarily viewed favourably by others.

Limitations of this study need to be acknowledged. First,
factor loadings on some items were relatively small. As a
consequence, the validity for 1 latent variable was weaker
than expected. Second, a relatively low explained variance of
protective behaviours was found, indicating that other fac-
tors need to be considered for the prediction to adopt protec-
tive behaviours in the future study.

Conclusions

This study demonstrates the influence of trust in different
information sources on 3 different types of protective behav-
iours during COVID-19 and provides important insights
into how perceived risk and worry would affect the adoption
of health protective behaviours. This study found people
trust in informal information from social media and inter-
personal communication would be more likely to adopt
mask wearing and hand washing protective behaviours. It
indicated the potential measure to promote health education
messages through informal source to help the general public
to adopt more types of protective behaviours. People trust in
formal information from government-agency source has
lower perceived risk of COVID-19 and less likely to adopt
social distancing. It may suggest that the health education
message about perceived risks from government-agency
source need to be adjusted to promote the adoption of social
distancing behaviour. People trust in formal information
showed a greater worry about contracting COVID-19 and
more likely to wear masks. It may suggest that the public
health message from government-agency source about
worry would persuade more people to wear mask. These
findings can provide support to influence the effectiveness
of public health disease control measures and the dissemina-
tion of different health education messages in different plat-
forms in the future.
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