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Abstract

Background: COVID-19 vaccineswill becomeavailablein Chinasoon. Understanding communities' responsesto the forthcoming
COVID-19 vaccines isimportant. We applied the theory of planned behavior as the theoretical framework.

Objective: This study investigates the prevalence of and factors associated with behavioral intention to receive self-financed
or free COVID-19 vaccinations among Chinese factory workers who resumed work during the pandemic. We examined the
effects of factors including sociodemographics, perceptions related to COVID-19 vaccination, exposure to information about
COVID-19 vaccination through social media, and COV1D-19 preventive measures implemented by individuals and factories.

Methods: Participants were full-time employees 18 years or older who worked in factories in Shenzhen. Factory workersin
Shenzhen are required to receive aphysical examination annually. Eligible workers attending six physical examination siteswere
invited to complete a survey on September 1-7, 2020. Out of 2653 eligible factory workers, 2053 (77.4%) completed the online
survey. Multivariate two-level logistic regression models and ordinal logistic regression models were fitted.

Results: The prevalence of behavioral intention to receive a COVID-19 vaccination was 66.6% (n=1368, conditional on 80%
vaccine efficacy and market rate) and 80.6% (n=1655, conditional on 80% vaccine efficacy and free vaccines). After adjusting
for significant background characteristics, positive attitudes toward COVID-19 vaccination (adjusted odds ratio [AOR] 1.20,
95% CI 1.15-1.25 and AOR 1.24, 95% CI 1.19-1.30), perceived support from significant othersfor getting aCOVID-19 vaccination
(AOR 1.43,95% CI 1.32-1.55 and AOR 1.37, 95% CI 1.25-1.50), and perceived behavioral control to get aCOVID-19 vaccination
(AOR 1.51, 95% CI 1.32-1.73 and AOR 1.28, 95% CI 1.09-1.51) were positively associated with both dependent variables
(conditional on 80% vaccine efficacy and market rate or free vaccines, respectively). Regarding social media influence, higher
frequency of exposure to positive information related to COV1D-19 vaccination was associated with a higher intention to receive
a COVID-19 vaccination at market rate (AOR 1.53, 95% Cl 1.39-1.70) or a free vaccination (AOR 1.52, 95% CI 1.35-1.71).
Higher self-reported compliance with wearing a face mask in the workplace (AOR 1.27, 95% CI 1.02-1.58 and AOR 1.67, 95%
Cl 1.24-2.27) and other public spaces (AOR 1.80, 95% CI 1.42-2.29 and AOR 1.34, 95% CI 1.01-1.77), hand hygiene (AOR
1.21, 95% CI 1.00-1.47 and AOR 1.52, 95% CI 1.19-1.93), and avoiding socia gatherings (AOR 1.22, 95% CI 1.01-1.47 and
AOR 1.55, 95% CI 1.23-1.95) and crowded places (AOR 1.24, 95% CI 1.02-1.51 and AOR 1.73, 95% CI 1.37-2.18) were also
positively associated with both dependent variables. The number of COVID-19 preventive measures implemented by the factory
was positively associated with the intention to receive aCOV 1 D-19 vaccination under both scenarios (AOR 1.08, 95% Cl 1.04-1.12
and AOR 1.06, 95% CI 1.01-1.11).

Conclusions:  Factory workers in China reported a high behavioral intention to receive a COVID-19 vaccination. The theory
of planned behavior is a useful framework to guide the development of future campaigns promoting COV1D-19 vaccination.
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Introduction

The COVID-19 pandemic remains out of control worldwide.
As of September 20, 2020, there were 30,675,675 confirmed
cases and 954,417 deaths [1]. Since immunization against
COVID-19isnot yet available, the current meansfor pandemic
control is to avoid exposure. These measures (eg, physical
distancing and lockdown) are likely detrimental to the global
economy. Except for China, all G20 countries, a group of the
world's largest economies, experienced a decrease in gross
domestic product in the second quarter of 2020 due to the
COVID-19 pandemic [2]. Moreover, implementation of these
measures al so resultsin substantial impairment in physical and
psychological well-being [3]. There is a strong need for an
effective vaccine to keep COVID-19 under control.

Development of the COVID-19 vaccines is on the way.
According to the World Health Organization, there are 34 and
142 candidate vaccines in clinical and preclinical evaluation,
respectively, as of September 3, 2020; four Chinese candidate
vaccines have entered phase |11 clinical trials [4]. The interim
analysis of the phase I11 trials of a China candidate COVID-19
vaccine (Beijing Institute of Biological Product’s inactivated
vaccine Sinopharm) showed that it had 86% vaccine efficacy
against COVID-19 [5]. The analysis also showed the vaccine
had a 99% seroconversion rate of neutralizing antibodies and a
100% effectiveness in preventing moderate and severe cases of
the disease with no serious safety concern [5]. The United Arab
Emirates Ministry of Health and Prevention announced the
officia registration of the vaccine on December 9, 2020 [5].
On July 22, 2020, the National Health Commission of the
People’s Republic of China authorized the emergency use of
the COVID-19 vaccination and provided COVID-19 vaccines
to workers, students, and diplomatic personnel who need to
travel aboard, as well as heath care workers and personnel
working for pandemic and border control [6,7]. According to
the recent pressrelease, there were 56,000 Chinese people who
had received COVID-19 vaccines developed by Sinopharm
before travelling aboard. So far, none of them reported a
SARS-CoV-2 infection [8]. It was estimated that at least one
COVID-19 vaccine would become available in China by the
end of 2020 [9-11]. The market rate will be set at around ¥1000
(about US $154) [10].

The effectiveness of pandemic vaccination campaigns is
dependent on both the vaccines effectiveness and people's
willingness to be vaccinated. Simulation experiments have
shown that, when the reproduction number (R;) was 2.5 and
vaccination occurred when 5% of the population had been
exposed to SARS-CoV-2, avaccine efficacy of 80% with 75%
coverage could reduce the total number of SARS-CoV-2 cases
by 85% without any other measures such as socia distancing
[12]. A systematic review showed that respondents’ willingness
to receive a HIN1 influenza A vaccine ranged from 8%-67%
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[13]. Several factors consistently predict the behavioral intention
to receive such a vaccine, including risk of infection, severity
of the public health event and personal consequences from the
illness, harm or adverse events from the vaccination, use of
previous vaccination, and ethnicity [13]. To our knowledge, at
least 11 published studies and preprints have investigated
behavioral intention to receive aCOVID-19 vaccination [14-24].
Theimpact of COVID-19 on the general popul ation and specific
groups is quite different, which may cause different responses
to COVID-19 vaccination. For example, health care workers
risk of COVID-19 infection was 9-11 times higher than the
general population [25], and they had the highest priority to
receive a COVID-19 vaccination [26]. Free vaccines are likely
to be provided to them in the near future. However, prevalence
of poor mental hedth status (eg, depression, anxiety, or
posttraumatic stress disorders) caused by ahighrisk of infection,
being overworked, frustration, discrimination, social isolation,
and exhaustion were much higher in this group as compared to
the general population [27]. This might explain the lower
intention to receive COVID-19 vaccination among health care
workers (63.0%-76.4%) [23,24] as compared to that of the
general population (57.6%-94.3%) [14-17,20-22]. Factory
workers who resumed work during the pandemic are another
subpopulation at higher risk of COVID-19 infection than that
of the general population, as many factories are crowded
settings, making physical distancing challenging [28].
COVID-19 outbresaks in the workplace have been reported in
China and other countries [28-30]. Moreover, most of the
Chinese factory workers are young. Even if infected with
COVID-19, many of them may be asymptomatic and unaware
of their infection; they may become a driving force of
COVID-19 transmission in the workplace and community
[31,32]. Previous studies have reported that the prevalence of
poor mental health status was similar for factory workers
compared to that of the general population [11] and was much
lower than health care workers [27]. It is expected that they
have a higher motivation to receive a COVID-19 vaccination
than the general population and health care workers. COVID-19
vaccination for factory workersisimportant to achieve abalance
of work resumption and pandemic control.

Health promotion is needed even when free vaccinations are
available. To develop effective health promotion campaigns, it
is important to understand the facilitators and barriers of
COVID-19 vaccination uptake among factory workers. Previous
studies have found a number of factors associated with
behavioral intention to receive a COV ID-19 vaccination for the
general population or health care workers, including
sociodemographics (eg, age, gender, marital status, income, and
history of influenza vaccination), presence of comorbid
conditions, and trust in government. Moreover, perceptions
related to COVID-19 (eg, risk of infection) and COVID-19
vaccination (eg, perceived efficacy, concerns of side effects,
other’s acceptance, and confidence to receive vaccination)
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influenced their intention to receive a COVID-19 vaccination
[14-24]. We considered these factorsin this study. Theory-based
interventions are more effective than those that are not [33]. In
this study, we applied the theory of planned behavior (TPB) as
the theoretical framework [34]. The TPB postulates that
behavioral intention to adopt a health-related behavior (eg,
uptake of a COVID-19 vaccination) is a strong predictor of
actual behavior. To form such an intention, one would evaluate
the pros and cons of the behavior (positive and negative
attitudes), consider whether their significant others would
support such behavior (perceived subjective norm), and appraise
how much control one has over the behavior (perceived
behavioral control) [34]. In recent studies, the TPB has been
used to successfully explain behavioral intention and actual
behaviorsto receive human papillomavirus (HPV) and influenza
vaccinations [35-37].

Across countries, it iscommon to encounter vaccination-related
information on social media[38]. Previous studies have shown
that over 60% of people in the United States used social media
asacommon source of information related to HPV and influenza
vaccinations [39,40]. During the pandemic, people are also
actively seeking information about COVID-19 vaccination on
different social media platforms [41]. Several studies have
reported that social media use would influence perceptions and
behaviors related to vaccination. Four studies found a negative
influence of social media on users perceptions related to
vaccination (eg, increase doubt, fear, or barriersfor vaccination)
[42-45]. Regarding vaccination uptake, women in the United
Kingdom who used social mediato gather information reported
lower pertussisvaccination uptake during pregnancy [46], while
positive associations between information exposure through
social media and vaccination were found among White and
African American adults in the United States [40] and older
adults in China [47]. Moreover, different contents related to
COVID-19 may have varying effects on persona preventive
measures [48]. In this study, we investigated the associations
between exposure to different content related to COVID-19
vaccination on social mediaand behavioral intention to receive
avaccination.

To the best of our knowledge, there have been no studies
investigating behavioral intention to receive a COVID-19
vaccination and associated factors among factory workers who
resumed work during the COVID-19 pandemic. To address
these gaps, this study investigated behavioral intention to receive
a self-financed or free COVID-19 vaccination among a sample
of factory workersin Shenzhen, China. We examined the effects
of factors including sociodemographics, perceptions related to
COVID-19 vaccination based on the TPB, exposure to
COVID-19 specific information through different media, and
COVID-19 preventive measures implemented by individuals
and factories.

Methods

Study Design
We conducted a cross-sectional closed online survey of 2053
factory workers in Shenzhen, China on September 1-7, 2020.
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Of the 13 million residents in Shenzhen in 2018, 65.1% were
internal migrants and 34.3% were factory workers [49].

Participants and Data Collection

This study was conducted in the Longhua district of Shenzhen.
In Shenzhen, the majority of the factories are located in
Longhua. As of 2018, there are over 2000 factories and about
one million factory workers in Longhua. Participants were
full-time employees of factoriesin Shenzhen that were 18 years
or older. In Shenzhen, factory workers are required to receive
aphysical examination at designated hospitals or the Centrefor
Disease Control and Prevention (CDC) annualy. All five
designated hospital s (three public and two private) and the one
district CDC providing physical examination servicesto factory
workers in Longhua were our study sites for recruitment. To
avoid selection bias, the fieldworkers approached all adults
attending these sites for physical examination during the study
period. They briefed prospective participants about the study
details, confirmed their eligibility, and invited them to join the
study. Participants were guaranteed that participation was
voluntary, refusal would have no effect on them, the survey
would not collect persona contacts or identification, and data
would be kept strictly confidential and only be used for research
purposes. Verbal consent was obtained instead of written consent
to alow participants to maintain anonymity. We developed an
online questionnaire using Questionnaire Star, a commonly
used online survey platform in China. Quick Response (QR)
codes were generated to access the online questionnaire.
Prospective parti cipants were asked to scan the QR code on site
to complete the survey. Each mobile device was only allowed
to access the online questionnaire once to avoid duplicate
responses. The participants were asked not to disseminate the
QR codes to access the survey to other people. The survey had
66 items (about 15 items per page for four pages), which took
about 15 minutesto compl ete. The Questionnaire Star performed
completeness checks before the questionnaire was submitted.
Participants were able to review and change their responses
through a“Back” button. An e-coupon of ¥10 (US $1.54) was
sent to participants upon completion. In case participants did
not have internet access or a smartphone, the research team
prepared a tablet computer in each study site for them to
complete the online survey. All data was stored in the online
server of Questionnaire Star and protected by a password. Only
the corresponding author had access to the database. Ethics
approval was obtained from the Longhua District CDC
(reference: 2020001).

M easures

Design of the Questionnaire

A panel consisting of one CDC staff, two public health
researchers, a health psychologist, a senior factory manager,
and a factory worker was formed to devel op the questionnaire
used in this study. The questionnaire was pilot-tested among
10 factory workers to assess clarity and readability. These 10
workers did not participate in the actual survey. Based on the
workers comments, the panel revised and finalized the
guestionnaire.
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Background Characteristics

Participants were asked to report on sociodemographics such
as age, gender, relationship status, whether they had a child,
highest education level, monthly personal income, status as
frontline workers or management, and type of factory they were
working in. In addition, participants were also asked about
history of seasonal influenza vaccination and whether they had
afamily member with a history of COVID-19.

Behavioral | ntention to Receive COVID-19 Vaccination
Under Different Scenarios

Participants were briefed with the following: “COVID-19
vaccines developed by Chinaare likely to become available by
the end of 2020.” We assessed behavioral intention to receive
COVID-19 vaccination under four scenarios: (1) conditional
on 50% vaccine efficacy and market rate (¥1000 or US $154),
(2) conditional on 80% vaccine efficacy and market rate, (3)
conditional on 50% vaccine efficacy and free vaccines, and (4)
conditional on 80% vaccine efficacy and free vaccines. On June
2020, the US Food and Drug Administration released guidance
for development and licensure of vaccines to prevent
COVID-19, which stated that the primary efficacy end point
estimate for a placebo-controlled efficacy trial for aCOVID-19
vaccine should be at least 50% to ensure that awidely deployed
vaccine is effective [50]. Therefore, we chose a threshold of
50% as the lowest estimate of COVID-19 vaccine efficacy in
this study. Another study also measured behavioral intention
to receiveaCOVID-19 vaccination conditional on 50% vaccine
efficacy [18]. Based on the results of the simulation experiments
mentioned in the previous paragraph, Bartsch et al [12]
concluded that the vaccine has to have an efficacy of at least
80% to extinguish the COVID-19 epidemic without any other
measures. Therefore, we chose athreshold of 80% as an optimal
estimation of vaccine efficacy. The threshold of 80% was aso
close to the vaccine efficacy of the China candidate vaccine
(86%) in phase Il clinical trials [5]. The cost of COVID-19
vaccineswas based on availableinformation in the pressrel ease
[10].

The response categories were 1 (very unlikely), 2 (unlikely), 3
(neutral), 4 (likely), and 5 (very likely). Behavioral intention
was defined as “likely” or “very likely.” This definition has
been commonly used in previous studies [51-53]. In this study,
we measured behavioral intention to receive a COVID-19
vaccination under the condition that its efficacy and cost was
made known to the participants. The process ensured that all
participants received uniform information and, hence, allowed
for better interpretation of the results.

Per ceptions Related to COVID-19 Vaccination Based
on the TPB

Three scales were constructed to assess perceptions related to
COVID-19 vaccination based on the TPB. They were (1) the
five-item Positive Attitude Scale (eg, COVID-19 vaccination
is highly effective in protecting you from COVID-19), (2) the
four-item Negative Attitude Scale (eg, COVID-19 vaccines will
have severe side effects), and (3) the two-item Perceived
Subjective Norm Scale (perceived support from doctors/nurses
and family members/friends; response categories. 1, disagree;

https://www.jmir.org/2021/3/e24673

Zhang et a

2, neutral; and 3, agree). The Cronbach a of these scalesranged
from .67 to .85; single factors were identified by exploratory
factor analysis, explaining for 50.7%-54.0% of total variance.
In addition, perceived behavioral control to receiveaCOVID-19
vaccination was measured by a single item (recelving a
COVID-19 vaccination is easy for you if you want to; 1,
disagree; 2, neutral; and 3, agree).

Influence of Social Media

Participants were asked to report the frequency of their exposure
to the following information related to a COVID-19 vaccination
on social media (WeChat, WeChat moments, Weibo, Tiktok,
etc) in the past month (response categories: 1, amost never; 2,
seldom; 3, sometimes; 4, always). Such information included
positiveinformation related to COV1D-19 vaccination (eg, new
vaccines entering clinical trials), negative information related
to COVID-19 vaccination (eg, concerns about efficacies and
supplies), testimonials given by participants of the COVID-19
clinical trials, and negative information about vaccine incidents
in China (eg, selling problematic vaccines and severe side
effects).

COVID-19 Preventive Measures | mplemented by
Individuals and Factories

Participants were asked to report frequency of wearing face
masks when having close contact with others in a workplace
and other public settings (public spaces or transportation) inthe
past month (response categories: every time, often, sometimes,
never). Participants al so reported frequency of sanitizing hands
using soaps, liquid soaps, or alcohol-based hand rubs after
returning from public spaces or touching public installations or
equipment and whether they avoided social or meal gatherings
with people who they do not live with and crowded places in
the past month. The Shenzhen government advocated that eight
preventive measures should be implemented in the factories,
including (1) prohibiting nonemployees from entering
workplaces, (2) taking body temperature and sanitizing hands
for all employees before entering the workplace, (3) providing
face masksto all employees, (4) keeping adequate distance (eg,
>1 meter) between workstations, (5) requiring employees to
wear face maskswhen they have close contact with other people,
(6) disinfecting the workplace frequently, (7) maintaining
adequate ventilation in the workplace, and (8) setting up
partitions in factory canteens [54,55]. Participants reported
whether their factory implemented these eight preventive
measures. A composite indicator variable was constructed by
counting the number of preventive measures implemented by
the factory (ranging from O to 8). The English and Chinese
versions of the questionnaire are shown in Multimedia A ppendix
1

Sample Size Planning

The target sample size was 2000. Given a statistical power of
0.80 and an apha value of .05, and assuming the level of
behavioral intention to receive a COVID-19 vaccination in the
reference group (without a facilitating condition) to be
30%-70%, the sample size could detect a smallest odds ratio
(OR) of 1.29 between those with and without such facilitating
condition (PASS 11.0; NCSS, LLC).

JMed Internet Res 2021 | vol. 23 | iss. 3| €24673 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Statistical Analysis

The binary variables on behavioral intention to receive a
COVID-19 vaccination conditional on 80% vaccine efficacy
and market rate and conditional on same efficacy and free
vaccines were used as the dependent variables. Multilevel
logistic regression models (level 1. study sites; level 2
individual participants) were used to analyze factors associated
with the dependent variables. Random intercept models were
used to allow theintercept of the regression model to vary across
study sites, which could account for intracorrel ated nested data.
Multilevel logistic regression models are commonly used in
studies with similar sampling methods [28,56]. A univariate
two-level logistic regression modé first assessed the significance
of the association between each of the background
characteristics and the dependent variables. Background
characteristics with P<.05 in univariate analysis were adjusted
in the multivariate two-level logistic regression model.

In addition, using behavioral intention to receive a COVID-19
vaccination conditional on 80% vaccine efficacy and market
rate and conditional on same efficacy and free vaccines were
used as ordinal dependent variables (from 1 to 5), and
background characteristicswere used asindependent variables,
ORs were obtained using ordinal logistic regressions.
Adjustment for significant background characteristics,
associations between independent variables of interest
(perceptions, information exposure through social media, and
preventive measures implemented by individual s and factories)
and the dependent variables were then assessed by adjusted
odds ratios (AORs). A similar approach was used in previous
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studies[57]. Principal component analysiswith varimax rotation
was used to perform explanatory factor analysis. Correlations
between information exposure through social media and
perceptions related to COVID-19 vaccination were also
investigated. Pearson correlation coefficients (r) were obtained.
SPSSversion 26.0 (IBM Corp) was used for dataanalysis, with
P<.05 considered statistically significant.

Results

Background Characteristics

Out of 2653 eligible factory workers (between 60 and 1200
across study sites) that were approached, 2053 completed the
online survey (between 40 and 968 across study sites). The
overall response rate was 77.4% (ranging from 66.7% to 80.7%
at different sites). Main reasons for nonresponse were lack of
time and other logistic reasons. All participants that were
approached had accessto theinternet or asmartphone, and none
of them used the tablet computers prepared by the research
team. Over half of the participants were younger than 40 years
(n=1490, 72.6%), werefemale (n=1179, 57.4%), were married
(n=1455, 70.9%), had children (n=1466, 71.4%), did not receive
tertiary education (n=1472, 71.7%), had amonthly income less
than ¥5000 (US $773; n=1421, 69.2%), were frontline workers
(n=1476, 71.9%), and were working for electronic device
manufacturers (n=1473, 71.7%). Among the participants, 20.3%
(n=416) had received a seasonal influenza vaccination at least
once, and 1.6% (n=32) had at |east one family member with a
history of COVID-19 (Table 1).
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Characteristics

Participants, n (%)

Age group (years)
18-30
31-40
41-50
>50
Gender
Male
Female
Relationships status
Currently single
Having a stable boyfriend/girlfriend
Married
Have children
No
Yes
Highest education level attained
Junior high or below
Senior high or equivalent
College/university or above
Monthly personal income (¥ US $)
<3000 (463.84)
3000-4999 (463.84-772.92)
5000-6999 (773.07-1082.15)
7000-9999 (1082.30-1545.99)
210,000 (1546.14)
Type of work
Frontline workers
Management staff
Factory type
Electronic devices manufacturers
Other factories
History of seasonal influenza vaccination
No

Yes

Having at least one family member with a history of COVID-19

No

Yes

757 (36.9)
733(35.7)
491 (23.9)
72 (35)

874 (42.6)
1179 (57.4)

448 (21.8)
150 (7.3)
1455 (70.9)

587 (28.6)
1466 (71.4)

859 (41.8)
613 (29.9)
581 (28.3)

512 (24.9)
909 (44.3)
359 (17.5)
150 (7.3)
123 (6.0)

1476 (71.9)
577 (28.1)

1473 (71.7)
580 (28.3)

1637 (79.7)
416 (20.3)

2021 (98.4)
32 (1.6)

Behavioral I ntention to Receive COVID-19 Vaccination

Under Different Scenarios

The prevalence of behavioral intention to receive aCOVID-19
vaccination was 53.5% (n=1099, conditional on 50% vaccine
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efficacy and market rate), 66.6% (n=1368, conditional on 80%
vaccine efficacy and market rate), 75.6% (n=1551, conditional
on 50% vaccine efficacy and free vaccines), and 80.6% (n=1655,
conditional on 80% vaccine efficacy and free vaccines; Table
2).
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Table 2. Perceptions related to COVID-19 vaccination and preventive measures taken up by participants and the factories they were working in

(N=2053).
Perceptions Participants, n (%) Mean (SD)
Behavioral intention to take up COVID-19 vaccination

Intention to get COVID-19 vaccines conditional on 50% efficacy and market rate (¥1000 or US $140) N/AR
Very unlikely 222 (10.8)
Unlikely 208 (10.1)
Neutral 524 (25.5)
Likely 543 (26.4)
Very likely 556 (27.1)

Intention to get COVID-19 vaccines conditional on 80% efficacy and market rate (¥1000 or US $140) N/A
Very unlikely 155 (7.5)
Unlikely 147 (7.2)
Neutral 383(18.7)
Likely 639 (31.1)
Very likely 729 (35.5)

Intention to get COVID-19 vaccines conditional on 50% efficacy and free vaccines N/A
Very unlikely 108 (5.3)
Unlikely 98 (4.8)
Neutral 296 (14.4)
Likely 453 (22.1)
Very likely 1098 (53.5)

Intention to get COVID-19 vaccines conditional on 80% efficacy and free vaccines N/A
Very unlikely 117 (5.7)
Unlikely 77(38)
Neutral 204 (9.9)
Likely 320 (15.6)
Very likely 1335 (65.0)

Perceptionsrelated to COVID-19 vaccination based on the theory of planned behavior

Positive attitudes toward COVID-19 vaccination N/A

Positive Attitude Scale” 13.3(2.3)
Negative attitudes toward COV|D-19 vaccination N/A

Negative Attitude Scale® 8.0(L9)
Per ceived subjective norm related to COVID-19 vaccination N/A

Perceived Subjective Norm Sca el 51(12)
Perceived behavioral control to receive COVID-19 vaccination N/A

Receiving COVID-19 vaccination is easy for you if you want to 2.3(0.7)

Influence of social mediarelated to COVID-19 vaccination
Frequency of exposure to positive information related to COVID-19 vaccination (eg, new vaccinesentering  N/A 2.8(1.0)
clinical trials, promising efficacies of the vaccines, and vaccines will enter the market soon) on social media
Frequency of exposureto negativeinformation related to COV1D-19 vaccination (eg, concerns about efficacies  N/A 2.3(0.9)
and supplies, side effects of the vaccines, and receiving vaccines will cause COVID-19) on social media
Frequency of exposure to testimonials given by participants of the COVID-19 vaccine clinical trialson social  N/A 1.9(1.0
media
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Perceptions Participants, n (%)  Mean (SD)
Frequency of exposure to negative information about other vaccinesin China(eg, selling problematic vaccines  N/A 20(1.0
and severe side effects) on social media
Personal COVID-19 preventive measuresin the past month
Freguency of wearing a face mask in public places/transportation other than the workplace N/A
Every time 1675 (81.6)
Often 280 (13.6)
Sometimes 82 (4.0
Never 16 (0.8)
Frequency of wearing a face mask when you have close contact with other peoplein the workplace N/A
Every time 1519 (74.0)
Often 370 (18.0)
Sometimes 144 (7.0)
Never 20(1.0)
Self-reported sanitizing hands (using soaps, liquid soaps, or alcohol-based sanitizer) after returning N/A
from public spaces or touching public installation
Every time 1217 (59.3)
Often 495 (24.1)
Sometimes 323 (15.7)
Never 18(0.9)
Self-reported avoiding social gatherings with other people who do not live together N/A
No 1165 (56.7)
Yes 888 (43.3)
Self-reported avoiding crowded places N/A
No 1309 (63.8)
Yes 744 (36.2)
Number of preventive measures implemented by the factory N/A 6.1(2.5)

8N/A: not applicable.

bpositive Attitude Scale, 5 items, Cronbach alpha: .84; 1 factor was identified by exploratory factor analysis, explaining for 54.0% of total variance.
®Negative Attitude Scale, 4 items, Cronbach alpha: .67; 1 factor was identified by exploratory factor analysis, explaining for 50.9% of total variance.

dPerceived Subjective Norm Scale, 2 items, Cronbach apha: .85.

Perceptions Related to COVID-19 Based on the TPB
and I nfluence of Social M edia

Means and SDs of items and scales related to COVID-19
vaccination based on the TPB are described in Table 2 and
Multimedia Appendix 2. Among the participants, 66.4%
(n=1363) were sometimes or always exposed to positive
information related to COV1D-19 vaccinationsin the past month,
while fewer participants were sometimes or always exposed to
negative information related to COVID-19 vaccinations (n=842,
41.0%) or other vaccinesin China (n=571, 27.8%), or exposed
to testimonials given by participants of COVID-19 vaccination
clinical trials (n=594, 28.9%).

COVID-19 Preventive Measures Implemented by
Individuals and Factories

In the past month, 74.0% (n=1519) and 81.6% (n=1675) of
participants reported wearing a face mask every time they had

https://www.jmir.org/2021/3/e24673

close contact with other people in the workplace and in other
public settings, respectively. More than half of the participants
self-reported sanitizing hands (n=1217, 59.3%), avoiding social
or meal gatherings (n=1165, 56.7%), and avoiding crowded
places (N=1309, 63.8%; Table 2 and Multimedia Appendix 2).

Factors Associated With Behavioral I ntention to
Receive a COVID-19 Vaccination

In the univariate logistic regression analysis, age group,
relationship status, having children, education level, monthly
personal income, status as frontline workers or management
staff, history of seasonal influenza vaccination, and having a
family member with a history of COVID-19 were significantly
associated with one or both dependent variables (Table 3).
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Table 3. Associations between background characteristicsand behavioral intention to receive COV1D-19 vaccination under different scenarios (N=2053).

Characteristics

Conditional on 80% efficacy and market rate, OR®P  Conditional on 80% efficacy and free vaccines, OR

(95% Cl) (95% Cl)

Age group (years)

18-30 1.0 1.0

31-40 0.80 (0.64-1.01) 0.95 (0.72-1.25)

41-50 0.62 (0.48-0.79) " 0.61(0.42-0.76)" "

>50 0.48 (0.29-0.79)" 0.57 (0.32-1.02)
Gender

Mae 1.0 1.0

Female 1.16 (0.96-1.41) 0.99 (0.78-1.24)

Relationships status
Currently single
Having astable boyfriend/girlfriend
Married
Having children
No

Yes

Highest education level attained
Junior high or below
Senior high or equivalent

College/university or above
Monthly personal income (¥, US$)
<3000 (463.84)
3000-4999 (463.84-772.92)
5000-6999 (773.07-1082.15)
7000-9999 (1082.30-1545.99)
210,000 (1546.14)
Type of work

Frontline workers
Management staff
Factory type

Electronic devices manufacturer

Other factories

1.0
1.44 (0.94-2.20)
0.94 (0.74-1.18)

1.0

0.77 (0.62-0.95)"

1.0

157 (1.26-1.96)"

*

1.94 (1.52-2.47)""

1.0
1.11 (0.89-1.40)

1.36 (1.01-1.83)"
1.47 (0.97-2.21)"

1.60 (1.01-2.56)"

1.0

1.24 (1.01-1.54)"

1.0
1.27 (0.97-1.52)

History of seasonal influenza vaccination

No

Yes

1.0

1.29 (1.02-1.64)"

1.0
1.55 (0.89-2.71)
0.77 (0.58-1.02)

1.0

0.66 (0.50-0.86)"

1.0

2.09 (1.60-2.73)

3.39(2.69-5.01)""

1.0
1.20 (0.89-1.50)

1.39 (0.99-1.97)"
1.76 (1.05-2.94)"

482 (2.05-11.36) "

1.0

1.66 (1.26-2.19)""

1.0
1.09 (0.83-1.42)

1.0
1.28 (0.95-1.71)

Having a family member with history of COVID-19
No 1.0 1.0

Yes 485 (2.21-1053)"" 6.49 (3.10-1351)" "

80R: odds ratio.
PCrude ORs obtained by using univariate two-level logistic regression models.
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"P<.05,""P<.01, """ P<.001.

After adjusting for these significant background characteristics,
positive attitudes toward COVID-19 vaccination (AOR 1.20,
95% Cl 1.15-1.25and AOR 1.24, 95% CI 1.19-1.30), perceived
support from significant others on COV1D-19 vaccination uptake
(AOR 143, 95% Cl 1.32-1.55 and AOR 1.37, 95% CI
1.25-1.50), and perceived behavioral control to get aCOVID-19
vaccination (AOR 1.51, 95% CI 1.32-1.73 and AOR 1.28, 95%
Cl 1.09-1.51) were positively associated with both dependent
variables (dependent on 80% efficacy and market rate vaccines
and dependent on 80% efficacy and free vaccines, respectively).
Regarding social mediainfluence, higher frequency of exposure
to positive information related to a COV1D-19 vaccination was
associated with higher intention to receive a COVID-19
vaccination at market rate (AOR 1.53, 95% Cl 1.39-1.70) or to
receive a free vaccination (AOR 1.52, 95% Cl 1.35-1.71).
Higher self-reported compliance with wearing a face mask in

https://www.jmir.org/2021/3/e24673

Zhang et a

the workplace (AOR 1.27, 95% Cl 1.02-1.58 and AOR 1.67,
95% ClI 1.24-2.27) and other public spaces (AOR 1.80, 95% ClI
1.42-2.29 and AOR 1.34, 95% Cl 1.01-1.77), hand hygiene
(AOR 1.21, 95% CI 1.00-1.47 and AOR 1.52, 95% CI
1.19-1.93), and avoiding social and meal gatherings (AOR 1.22,
95% CI 1.01-1.47 and AOR 1.55, 95% CI 1.23-1.95) and
crowded places (AOR 1.24, 95% Cl 1.02-1.51 and AOR 1.73,
95% CI 1.37-2.18) were also positively associated with one or
both dependent variables (dependent on 80% efficacy and
market rate vaccines and dependent on 80% efficacy and free
vaccines, respectively). A higher number of COVID-19
preventive measures implemented by the factory were
significantly associated with a higher intention to receive
COVID-19 vaccination under both scenarios (AOR 1.08, 95%
Cl 1.04-1.12 and AOR 1.06, 95% CI 1.01-1.11, respectively;
Table 4).
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Table 4. Factors associated with behavioral intention to receive a COVID-19 vaccination under different scenarios (N=2053).

Factors Conditional on 80% and Conditional on 80% efficacy
market rate, AOR®P (95% and free vaccines, AOR
o) (95% CI)
Perceptionsrelate to COVID-19 vaccination based on the theory of planned behavior
Positive Attitude Scale 1.20 (1.15-1.25)""" 1.24(1.19-1.30)""
Negative Attitude Scale 0.98 (0.93-1.03) 1.00 (0.94-1.06)
Perceived Subjective Norm Scale 1.43 (1.32-155)"" 1.37 (1.25-1.50)""
Perceived behavioral control to receive COVID-19 vaccination 151 (1.32_1.73)*** 1.28 (1_09_1.51)**
Influence of social media related to COVID-19 vaccination
Frequency of exposure to positive information related to COVID-19 vaccinationon 1 53 (1.39-1.70)" 152 (1.35-1.70)"""
social media
Frequency of exposure to negative information related to COVID-19 vaccinationon  1.11 (0.99-1.23) 1.07 (0.95-1.21)
social media
Frequency of exposureto testimonials given by participants of the COVID-19 vaccine  1.10 (0.99-1.21) 1.00 (0.89-1.11)
clinical trials on social media
Frequency of exposure to negative information about vaccine incidentsin Chinaon  0.95 (0.86-1.04) 0.93 (0.83-1.05)

social media

Personal COVID-19 preventive measuresin the past month

Consistent use of face mask in public places/transportation other than the workplace

No

Yes

Consistent use of face mask when you have close contact with other peoplein the workplace

No

Yes

1.0 1.0
1.80 (1.42-2.29)"" 1.34(1.01-1.77)
1.0 1.0

1.27 (1.02-1.58)" 1.67 (1.24-2.27)""

Self-reported sanitizing hands (using soaps, liquid soaps, or alcohol-based sanitizer) every time after returning from public spaces or

touching public installation
No

Yes

Self-reported avoiding social gatherings with other people who do not live together

No

Yes

Self-reported avoiding crowded places
No

Yes

Number of preventive measures implemented by the factory

1.0 1.0
1.21 (1.00-1.47)" 152 (1.19-1.93)""
1.0 1.0

1.22 (1.01-1.47)" 155(1.23-1.95) "
1.0 1.0

1.24 (1.02-1.51)" 1.73(1.37-2.18)""
1.08 (1.04-1.12)""" 1.06 (1.01-1.11)"

8AOR: adjusted odds ratios

bBackground characteristicswith P<.05 in univariate two-level logistic regression analysiswere adjusted in the multivariate two-level logistic regression

models.
*P<.05, " P<.01, ""P<.001.

When behavioral intention wastreated as ordinal variables (from
1 to 5) and used as dependent variables, the same sets of
associated factorswereidentified by univariate and multivariate
ordinal logistic regression models. The results are presented in
Multimedia Appendix 3.
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Correlation Between I nfor mation Exposure Through
Social M edia and Perceptions Related to COVID-19
Vaccination Based on the TPB

Frequency of exposure to positive information related to

COVID-19 vaccinations on social media was positively
correlated with positive attitudes (r=0.083; P<.001), perceived
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subjective norm (r=0.101; P<.001), and perceived behavioral
control (r=0.064; P=.004) related to a COVID-19 vaccination.
A negative correlation was found between social mediaexposure
and negative attitudes toward a COVID-19 vaccination
(r=—0.090; P<.001). Moreover, frequency of exposureto positive
information related to COVID-19 vaccinations on social media
was negatively correlated with positive attitudes (r=—0.080;
P<.001), perceived subjective norm (r=—0.107; P<.001), and
perceived behavioral control (r=—0.069; P=.002) related to a
COVID-19 vaccination. Furthermore, frequency of exposure
to testimonials given by COVID-19 vaccine clinical tria
participants on social media was negatively correlated with
positive attitudes (r=—0.052, P=.02) but was positively correlated
with perceived behavioral control to get a COVID-19
vaccination (r=0.062, P=.005). In addition, frequency of
exposure to negative information about other vaccinesin China
on social mediawas negatively correlated with positive attitudes
(r=—0.106, P<.001) and perceived subjective norm (r=—0.132,
P<.001) related to a COVID-19 vaccination (Multimedia
Appendix 4).

Discussion

Our findings represent one of thelatest estimates of COVID-19
vaccination acceptability in China and can be used to project
future vaccine uptake. Factory workers' behavioral intention to
receive a COVID-19 vaccination was more sensitive to its cost
than vaccine efficacy. Given the same vaccine efficacy, the
behavioral intention varied from 53.6%-66.6% at market rate
to about 80% for a free vaccination. However, small increases
were observed (13.1% under market rate and 2% for free
vaccination) when comparing behavioral intention conditional
on 50% vaccine efficacy and those conditional on 80% vaccine
efficacy. The prevalence of behavioral intention conditional on
free vaccination was higher than that reported in the United
States [16] and Saudi Arabia [22] but was lower than that of
the general population in Malaysia [14] and China [23]. A
meta-analysis showed that only 43%-62% of those with a
behavioral intention would translate that into related actions
[58]. Therefore, effective health promotion is needed when
COVI1D-19 vaccines become avail abl e to achieve high coverage
at apopulation level.

Our findings provide empirical insights to inform health
promotion development. Similar strategies can be used to
promote COVID-19 vaccinations at market rate or free
vaccinations, as the associated factors of these two dependent
variables were similar. Older participants had alower intention
to receive a COVID-19 vaccination. This finding is consistent
with a previous study targeting the general population in the
United States [20]. Younger people may be more receptive to
innovations[59]. Participantswith lower education had alower
intention to receive a COVID-19 vaccination compared to
workerswith higher levels of education. The former might find
it difficult to understand information related to COVID-19
vaccination dueto alower literacy level. Thefinding for income
coincides with previous studies that suggested that intention to
receive COVID-19 vaccines and uptake of other vaccines were
lower among individuals with lower income [20,60]. As
compared to frontline workers, management staff were more
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willing to receive a COVID-19 vaccination. Studies among
factory workers have shown that management staff were more
likely to adopt personal measures to prevent COVID-19 [28].
Having children was associated with alower intention to receive
aCOVID-19 vaccination; future studies should explore whether
there are any specific barriersfor parents. A history of seasonal
influenza vaccination was associated with a higher intention to
receive a COV1D-19 vaccination at market rate but not with the
intention to receive a free vaccination. In China, free seasonal
influenza vaccination is provided to older adults, while
out-of-pocket payment is required for other groups. Factory
workers who had taken a seasonal influenza vaccination may
have positive beliefs toward self-financed vaccination.
Furthermore, having a family member with history of
COVID-19 was strongly associated with a higher intention to
receive a COVID-19 vaccination. This finding was expected,
asthese participants had direct experiencerelated to COVID-19
and were more likely to perceive it as a serious health threat.

The TPB is a potentially useful framework to guide the
development of future programs, as three of the four TPB
constructs used in this study were significantly associated with
both dependent variables in expected directions. It would be
useful to increase positive attitudes toward COVID-19
vaccination, as thiswas found to be afacilitator. In addition to
the beneficial effect for oneself (eg, preventing COVID-19 and
returning to normal lives), health communication messages
should a so emphasize that COV | D-19 vaccination uptake would
result in herd immunization, which could contribute to
COVID-19 control. Building up confidence related to the
vaccine supply may also be a useful strategy. Over 60% of
participants perceived that medical professionals, family, and
friendswould support themin taking the COVID-19 vaccination.
This perception was also a facilitator. Future programs should
consider involving the significant others of factory workers to
create a subjective norm favoring COVID-19 vaccination
uptake. It would also be useful to enhance perceived behavioral
control, as this was another facilitator. There is more room for
improvement. Outreach in the factories and providing
vaccination on-site may be a useful strategy to improve
perceived behavioral control among the workers. Relatively
few participants had concerns related to cost, side effects, and
duration of vaccine protection. The associations between these
concerns and behavioral intention were not statistically
significant. Addressing these concerns might not be a useful
strategy in future promotion campaigns.

Our findings suggest that COVID-19 vaccination triggered
intensive responses on social media, as about 60% of the
participants sometimes or always were exposed to information
specific to COVID-19 vaccination on different social media
platforms. Our results showed that exposure to positive
information related to COVID-19 vaccination through social
media was positively correlated with positive perceptions (ie,
positive attitudes, perceived subjective norm, and perceived
behavioral control) related to COVID-19 vaccination. These
positive perceptions were determinants of behavioral intention
to get a COVID-19 vaccination in this study. It is possible that
higher amounts of positiveinformation exposure on social media
would enhance these positive perceptions, which in turn
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increases behavioral intention to get a COVI1D-19 vaccination.
Longitudinal studies are needed to test whether this pathway
exists. Negative information about vaccines is uniquely
attractive to social media. Studies have shown that a major
vaccine incident (Changchun Changsheng) had significantly
impaired the confidence of vaccines among Chinese people
[61]. However in this study, negative information about these
vaccine incidents did not influence participants behavioral
intentions to receive a COVID-19 vaccination.

Factory workers who reported higher compliance to personal
preventive measures were more willing to receiveaCOVID-19
vaccination. These people may have stronger motivation and
self-efficacy to protect themselves, and a COVID-19 vaccination
is likely to be considered as a useful means for protection.
Preventive measures implemented by the factories also played
important roles. More measures implemented by the factories
was associated with a higher intention to receive a COVID-19
vaccination. Through implementation of these measures,
factories could cultivate widely shared organizational normsto
facilitate behavioral changes among the workers[28,62].

This study has some limitations. First, a direct measure of
perceived behavioral control should assess self-efficacy and
perceived controllability [63]. Previous studies have suggested
these two constructs were differentially associated with
behavioral intention and actual behaviors [63]. Due to the
limited length of the questionnaire, we only used a single item
to measure perceived behavioral control, which mainly covered
self-efficacy. Failure to measure perceived controllability
together with self-efficacy was one major limitation of this
study. Thislimitation made this study |ess comparable to other

Zhang et a

studies using the TPB. Second, this study focused on factory
workers and did not study the general population in Shenzhen.
In addition, we only included factory workers in one Chinese
city. Generalizations should be made cautioudly to individuals
working in other places in China. Third, since the study was
anonymous and did not collect participants’ identification, we
were not able to collect the information of those who refused
to join the study. Factory workerswho refused to join the study
might have different characteristics as compared to study
participants. Since most of the factory workersin Shenzhen are
internal migrants, theseisno accurate census datafor thisgroup.
Therefore, we were not able to perform weighting for our
sample; selection bias existed. However, our response rate was
relatively high as compared to other online surveys of similar
topics[23]. Fourth, data was self-reported and verification was
not feasible. Recall bias might exist. Participants may have also
overreported their intention and compliance with personal
preventive measures dueto social desirability. Fifth, most items
and scales used in this study were self-constructed based on
those from previous studies on HIN1 and seasonal influenza
vaccination in China [64,65]. The internal reliability of these
scales were acceptable, but these scales may require external
validation. Moreover, casual relationships cannot be determined
due to the cross-sectional design of this study.

In summary, factory workersin Chinareported a high behavioral
intention to receive a COVID-19 vaccination. The behavioral
intention was cost-sensitive, and the proposed market rate was
accepted by the mgjority of the participants. The TPB isauseful
framework to guide the development of future campaigns
promoting COVID-19 vaccination in this group.

Acknowledgments

This study was funded by the Key Discipline of Infectious Diseases Control and Prevention of Long Hua (grant number 2020-2014).

Conflictsof Interest
None declared.

Multimedia Appendix 1

The English and Chinese versions of the questionnaire used in the online survey.

[DOCX File , 26 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Item responses of perceptionsrelated to COVID-19 vaccination and preventive measures taken up by participantsand the factories

they wereworking in.
[DOCX File, 17 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Factors associated with behavioral intention to receive a COVID-19 vaccination obtained by using univariate and multivariate

ordinal logistic regression models.
[DOCX File, 19 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Correlations between information exposure through social media and perceptions related to COV1D-19 vaccination based on the

theory of planned behavior.

https://www.jmir.org/2021/3/e24673

JMed Internet Res 2021 | vol. 23 | iss. 3 | €24673 | p. 13
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v23i3e24673_app1.docx&filename=35d6a14d406082f9581e866fae4695ab.docx
https://jmir.org/api/download?alt_name=jmir_v23i3e24673_app1.docx&filename=35d6a14d406082f9581e866fae4695ab.docx
https://jmir.org/api/download?alt_name=jmir_v23i3e24673_app2.docx&filename=0ba5579b1c924ae90ee7e25d3533dcc8.docx
https://jmir.org/api/download?alt_name=jmir_v23i3e24673_app2.docx&filename=0ba5579b1c924ae90ee7e25d3533dcc8.docx
https://jmir.org/api/download?alt_name=jmir_v23i3e24673_app3.docx&filename=481aca34b3819520c444b537a9774895.docx
https://jmir.org/api/download?alt_name=jmir_v23i3e24673_app3.docx&filename=481aca34b3819520c444b537a9774895.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Zhang et al

[DOCX File, 16 K B-Multimedia Appendix 4]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Coronavirusdisease (COVID-19) weekly epidemiological update and weekly operational update. World Health Organi zation.
2020. URL: https://www.who.int/emergencies/diseases/novel -coronavirus-2019/situation-reports [accessed 2020-11-17]
COVID-19 sends most G20 members into negative GDP growth, except China. The State Council the People's Republic
of China. 2020. URL : http://english.www.gov.cn/news/topnews/202009/05/content_ W S5f5398c8c6d0f 7257693b957.html
[accessed 2020-09-23]

Carvalho Aguiar Melo M, de Sousa Soares D. Impact of social distancing on mental health during the COVID-19 pandemic:
an urgent discussion. Int J Soc Psychiatry 2020 Sep;66(6):625-626 [FREE Full text] [doi: 10.1177/0020764020927047]
[Medline: 32438880]

Draft landscape and tracker of COV I D-19 candidate vaccines. World Health Organization. 2020. URL : http://www.who.int/
publications/m/item/draft-landscape-of -covid-19-candidate-vaccines [accessed 2020-09-23]

UAE Ministry of Health and Prevention announces official registration of inactivated COV1D-19 vaccine used in #4Humanity
Trials. Emirates News Agency. 2020. URL: http://www.wam.ae/en/detail /1395302893589 [accessed 2020-12-10]

The Vaccine Administration Law of the People's Republic of China. Ministry of National Defense of the People's Republic
of China. 2019. URL: http://www.mod.gov.cn/big5/regul atory/2019-06/29/content_4844849.htm [accessed 2020-12-02]
Pressrelease on October 20, 2020. National Health Commission of the Peopl€'s Republic of China. 2020. URL : http://www.
nhc.gov.cn/xcs/fkdt/202010/a95d956¢39cf4393b400h42aa8433033.shtml [accessed 2020-12-02]

Sinopharm: 56000 peopl e received COV1D-19 vaccines before travelling aboard, none of them got infected. Sina News.
2020. URL: https://news.sina.com.cn/c/2020-11-07/doc-iiznctke0022556.shtml [accessed 2020-12-08]

Are vaccines ready for the influenza plus COVID-19? CCTV News. 2020. URL : https://m.news.cctv.com/2020/09/15/
ARTIF5GfsYV C53DeGRZZtSNF200915.shtml [accessed 2020-09-23]

Brant R. Coronavirus: vaccine front-runner Chinaalready inoculating workers. BBC News. 2020. URL : http://www.bbc.com/
news/world-asia-china-53917315 [accessed 2020-09-23]

Chinese COV1D-19 vaccines expected by year end: expert. Global Times. 2020. URL : http://www.global times.cn/content/
1197848.shtml [accessed 2020-09-23]

Bartsch SM, O'SheaKJ, Ferguson MC, Bottazzi ME, Wedlock PT, Strych U, et al. Vaccine efficacy needed for aCOVID-19
coronavirus vaccineto prevent or stop an epidemic asthe soleintervention. Am JPrev Med 2020 Oct;59(4):493-503 [FREE
Full text] [doi: 10.1016/j.amepre.2020.06.011] [Medline: 32778354]

Nguyen T, Henningsen KH, Brehaut JC, Hoe E, Wilson K. Acceptance of a pandemic influenza vaccine: a systematic
review of surveysof thegenera public. Infect Drug Resist 2011;4:197-207. [doi: 10.2147/IDR.S23174] [Medline: 22114512]
Wong LP, AliasH, Wong P, Lee HY, AbuBakar S. The use of the health belief model to assess predictors of intent to
receive the COVID-19 vaccine and willingness to pay. Hum Vaccin Immunother 2020 Sep 01;16(9):2204-2214. [doi:
10.1080/21645515.2020.1790279] [Medline: 32730103]

Wang J, Jing R, Lai X, Zhang H, Lyu Y, Knoll MD, et al. Acceptance of COVID-19 vaccination during the COVID-19
pandemic in China. Vaccines (Basal) 2020 Aug 27;8(3):482 [FREE Full text] [doi: 10.3390/vaccines3030482] [Medline:
32867224]

Reiter PL, Pennell ML, Katz ML. Acceptability of a COVID-19 vaccine among adults in the United States: how many
peoplewould get vaccinated? Vaccine 2020 Sep 29;38(42):6500-6507 [ FREE Full text] [doi: 10.1016/j.vaccine.2020.08.043]
[Medline: 32863069]

Thunstrom L, Ashworth M, Finnoff D, Newbold S. Hesitancy towards a COV I D-19 vaccine and prospectsfor herd immunity.
SSRN J. Preprint posted online May 11, 2020. [FREE Full text] [doi: 10.2139/ssrn.3593098]

Harapan H, Wagner AL, Yufika A, Winardi W, Anwar S, Gan AK, et a. Acceptance of a COVID-19 vaccine in Southeast
Asia across-sectiona study in Indonesia. Front Public Health 2020;8:381. [doi: 10.3389/fpubh.2020.00381] [Medline:
32760691]

Garcia LY, Cerda AA. Contingent assessment of the COVID-19 vaccine. Vaccine 2020 Jul 22;38(34):5424-5429 [FREE
Full text] [doi: 10.1016/.vaccine.2020.06.068] [Medline: 32620375]

Fisher KA, Bloomstone SJ, Walder J, Crawford S, Fouayzi H, Mazor KM. Attitudes toward a potential SARS-CoV-2
vaccine: asurvey of U.S. adults. Ann Intern Med 2020 Dec 15;173(12):964-973 [FREE Full text] [doi: 10.7326/M 20-3569]
[Medline: 32886525]

COCONEL Group. A futurevaccination campaign against COV1D-19 at risk of vaccine hesitancy and politicisation. Lancet
Infect Dis 2020 Jul;20(7):769-770 [FREE Full text] [doi: 10.1016/S1473-3099(20)30426-6] [Medline: 32445713]

Padhi BK, Al-Mohaithef M. Determinants of COVD-19 vaccine acceptancein Saudi Arabia: aweb-based national survey.
medRxiv. Preprint posted online May 30, 2020. [FREE Full text] [doi: 10.1101/2020.05.27.20114413]

FuC,Wei Z, Pei S, Li S, Sun X, Liu P. Acceptance and preference for COVID-19 vaccination in health-care workers
(HCWs). medRxiv. Preprint posted online April 14, 2020. [FREE Full text] [doi: 10.1101/2020.04.09.20060103]

https://www.jmir.org/2021/3/e24673 JMed Internet Res 2021 | vol. 23 | iss. 3 | €24673 | p. 14

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v23i3e24673_app4.docx&filename=243cc69fd6e66cc7184aafaa0f8e4b7f.docx
https://jmir.org/api/download?alt_name=jmir_v23i3e24673_app4.docx&filename=243cc69fd6e66cc7184aafaa0f8e4b7f.docx
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
http://english.www.gov.cn/news/topnews/202009/05/content_WS5f5398c8c6d0f7257693b957.html
https://journals.sagepub.com/doi/10.1177/0020764020927047?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/0020764020927047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32438880&dopt=Abstract
http://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines
http://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines
http://www.wam.ae/en/details/1395302893589
http://www.mod.gov.cn/big5/regulatory/2019-06/29/content_4844849.htm
http://www.nhc.gov.cn/xcs/fkdt/202010/a95d956c39cf4393b400b42aa8433033.shtml
http://www.nhc.gov.cn/xcs/fkdt/202010/a95d956c39cf4393b400b42aa8433033.shtml
https://news.sina.com.cn/c/2020-11-07/doc-iiznctke0022556.shtml
https://m.news.cctv.com/2020/09/15/ARTIF5GfsYVC53DeGRZZtSNF200915.shtml
https://m.news.cctv.com/2020/09/15/ARTIF5GfsYVC53DeGRZZtSNF200915.shtml
http://www.bbc.com/news/world-asia-china-53917315
http://www.bbc.com/news/world-asia-china-53917315
http://www.globaltimes.cn/content/1197848.shtml
http://www.globaltimes.cn/content/1197848.shtml
http://europepmc.org/abstract/MED/32778354
http://europepmc.org/abstract/MED/32778354
http://dx.doi.org/10.1016/j.amepre.2020.06.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32778354&dopt=Abstract
http://dx.doi.org/10.2147/IDR.S23174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22114512&dopt=Abstract
http://dx.doi.org/10.1080/21645515.2020.1790279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32730103&dopt=Abstract
https://www.mdpi.com/resolver?pii=vaccines8030482
http://dx.doi.org/10.3390/vaccines8030482
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32867224&dopt=Abstract
http://europepmc.org/abstract/MED/32863069
http://dx.doi.org/10.1016/j.vaccine.2020.08.043
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32863069&dopt=Abstract
https://ssrn.com/abstract=3593098
http://dx.doi.org/10.2139/ssrn.3593098
http://dx.doi.org/10.3389/fpubh.2020.00381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32760691&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(20)30854-9
https://linkinghub.elsevier.com/retrieve/pii/S0264-410X(20)30854-9
http://dx.doi.org/10.1016/j.vaccine.2020.06.068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32620375&dopt=Abstract
https://www.acpjournals.org/doi/10.7326/M20-3569?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.7326/M20-3569
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32886525&dopt=Abstract
http://europepmc.org/abstract/MED/32445713
http://dx.doi.org/10.1016/S1473-3099(20)30426-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32445713&dopt=Abstract
http://www.medrxiv.org/content/10.1101/2020.05.27.20114413v2
http://dx.doi.org/10.1101/2020.05.27.20114413
http://www.medrxiv.org/content/10.1101/2020.04.09.20060103v1
http://dx.doi.org/10.1101/2020.04.09.20060103
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Zhang et al

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

Kwok KO, Li KK, Wei WI, Tang A, Wong SY S, Lee SS. Are we ready when COVID-19 vaccine is available? Study on
nurses' vaccine hesitancy in Hong Kong. medRxiv. Preprint posted online July 17, 2020. [FREE Full text] [doi:
10.1101/2020.07.17.20156026]

COVID-19 Scientific Advisory Group rapid response report. Alberta Health Services. 2020. URL: http://www.
albertahealthservices.ca/assets/inf o/ ppih/if-ppih-covid-19-hew-risk-rapid-review.pdf [accessed 2020-12-11]

How CDC is making COVID-19 vaccine recommendations. Centersfor Disease Control and Prevention. 2020. URL: http:/
/www.cdc.gov/coronavirus/2019-ncov/vaccines/'recommendations-process.html [accessed 2020-12-11]

Preti E, Di Mattei V, Perego G, Ferrari F, Mazzetti M, Taranto P, et al. The psychological impact of epidemic and pandemic
outbreaks on healthcare workers: rapid review of the evidence. Curr Psychiatry Rep 2020 Jul 10;22(8):43 [FREE Full text]
[doi: 10.1007/s11920-020-01166-z] [Medline: 32651717]

PanY, Fang Y, Xin M, Dong W, Zhou L, Hou Q, et al. Self-reported compliance with personal preventive measures among
Chinese factory workers at the beginning of work resumption following the COVID-19 outbreak: cross-sectional survey
study. JMed Internet Res 2020 Sep 29;22(9):e22457 [FREE Full text] [doi: 10.2196/22457] [Medline: 32924947)
Coronavirus: Banham Poultry factory Covid 19 outbreak ‘contained'. BBC News. 2020. URL: http://www.bbc.com/news/
uk-england-norfolk-54056299 [accessed 2020-09-29]

Vickers T, Shipton H, Wong W. Greencore factory: timeline of a coronavirus outbreak shows staff must be listened to. The
Conversation. 2020. URL: https://theconversation.com/greencore-factory-timeline-of -a-coronavirus-outbreak-shows-
staff-must-be-listened-t0-145590 [accessed 2020-09-29]

Yonker L, Neilan A, Bartsch Y, Patel A, Regan J, Arya P, et a. Pediatric severe acute respiratory syndrome coronavirus

2 (SARS-CoV-2): clinical presentation, infectivity, and immune responses. J Pediatr 2020 Dec;227:45-52.e5 [FREE Full
text] [doi: 10.1016/}.jpeds.2020.08.037] [Medline: 32827525]

Virtual pressconference on COVID-19 in the Western Pacific. World Health Organi zation. 2020. URL : http://www.who.int/
westernpacific/news/speeches/detail/virtual - press-conference-on-covid-19-in-the-western-pacific [accessed 2020-09-29]
Michie S, Johnston M, Francis J, Hardeman W, Eccle M. From theory to intervention: mapping theoretically derived
behavioural determinants to behaviour change techniques. App Psychol 2008;57(4):660-680. [doi:
10.1111/j.1464-0597.2008.00341.X]

Ajzen |. Thetheory of planned behavior. Organizational Behav Hum Decision Processes 1991 Dec;50(2):179-211. [doi:
10.1016/0749-5978(91)90020-t]

Catalano HP, Knowlden AP, Birch DA, Leeper JD, Paschal AM, Usdan SL. Using the theory of planned behavior to predict
HPV vaccination intentions of college men. JAm Coll Health 2017 Apr;65(3):197-207. [doi:
10.1080/07448481.2016.1269771] [Medline: 27960609]

Wang LD, Lam WWT, Fielding R. Determinants of human papillomavirus vaccination uptake among adolescent girls: a
theory-based longitudinal study among Hong Kong Chinese parents. Prev Med 2017 Sep;102:24-30. [doi:
10.1016/j.ypmed.2017.06.021] [Medline: 28652087]

Wu AM, Lau JT, MaY, Cheng K, Lau MM. A longitudinal study using parental cognitions based on the theory of planned
behavior to predict childhood influenza vaccination. J Infect Public Health 2020 Jul;13(7):970-979 [FREE Full text] [doi:
10.1016/].jiph.2020.04.009] [Medline: 32418882]

Burki T. Vaccine misinformation and social media. Lancet Digital Health 2019 Oct;1(6):€258-€259. [doi:
10.1016/s2589-7500(19)30136-0]

Dilley SE, Pera S, Straughn JM, Scarinci IC. The challenge of HPV vaccination uptake and opportunities for solutions:
lessonslearned from Alabama. Prev Med 2018 Aug;113:124-131. [doi: 10.1016/j.ypmed.2018.05.021] [Medline: 29800594]
Ahmed N, Quinn SC, Hancock GR, Freimuth VS, Jamison A. Social media use and influenza vaccine uptake among White
and African American adults. Vaccine 2018 Nov 26;36(49):7556-7561. [doi: 10.1016/j.vaccine.2018.10.049] [Medline:
30389192]

Basch CH, Hillyer GC, Zagnit EA, Basch CE. YouTube coverage of COVID-19 vaccine development: implications for
awareness and uptake. Hum Vaccin Immunother 2020 Nov 01;16(11):2582-2585. [doi: 10.1080/21645515.2020.1790280]
[Medline: 32701403]

Kim J. Therelationship of health beliefs with information sources and HPV vaccine acceptance among young adultsin
Korea. Int JEnviron Res Public Health 2018 Apr 04;15(4):673 [FREE Full text] [doi: 10.3390/ijerph15040673] [Medline:
29617313]

Ford AJ, Alwan NA. Use of social networking sites and women's decision to receive vaccinations during pregnancy: a
cross-sectional study in the UK. Vaccine 2018 Aug 23;36(35):5294-5303. [doi: 10.1016/].vaccine.2018.07.022] [Medline:
30055969]

Luis MLR. Who givesa“Like’ about the HPV vaccine? Kansan parent/guardian perceptions and social mediarepresentations.
KU ScholarWorks. 2018. URL : https://kuschol arworks.ku.edu/handle/1808/26037 [accessed 2021-03-74]

Hwang J, Shah DV. Health information sources, perceived vaccination benefits, and maintenance of childhood vaccination
schedules. Health Commun 2019 Oct;34(11):1279-1288. [doi: 10.1080/10410236.2018.1481707] [Medline: 29869894]
Campbell H, Edwards A, Letley L, Bedford H, Ramsay M, Yarwood J. Changing attitudes to childhood immunisation in
English parents. Vaccine 2017 May 19;35(22):2979-2985. [doi: 10.1016/j.vaccine.2017.03.089] [Medline: 28442229]

https://www.jmir.org/2021/3/e24673 JMed Internet Res 2021 | vol. 23 | iss. 3 | €24673 | p. 15

(page number not for citation purposes)


http://www.medrxiv.org/content/10.1101/2020.07.17.20156026v1.full.pdf
http://dx.doi.org/10.1101/2020.07.17.20156026
http://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-hcw-risk-rapid-review.pdf
http://www.albertahealthservices.ca/assets/info/ppih/if-ppih-covid-19-hcw-risk-rapid-review.pdf
http://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations-process.html
http://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations-process.html
http://europepmc.org/abstract/MED/32651717
http://dx.doi.org/10.1007/s11920-020-01166-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32651717&dopt=Abstract
https://www.jmir.org/2020/9/e22457/
http://dx.doi.org/10.2196/22457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32924947&dopt=Abstract
http://www.bbc.com/news/uk-england-norfolk-54056299
http://www.bbc.com/news/uk-england-norfolk-54056299
https://theconversation.com/greencore-factory-timeline-of-a-coronavirus-outbreak-shows-staff-must-be-listened-to-145590
https://theconversation.com/greencore-factory-timeline-of-a-coronavirus-outbreak-shows-staff-must-be-listened-to-145590
http://europepmc.org/abstract/MED/32827525
http://europepmc.org/abstract/MED/32827525
http://dx.doi.org/10.1016/j.jpeds.2020.08.037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32827525&dopt=Abstract
http://www.who.int/westernpacific/news/speeches/detail/virtual-press-conference-on-covid-19-in-the-western-pacific
http://www.who.int/westernpacific/news/speeches/detail/virtual-press-conference-on-covid-19-in-the-western-pacific
http://dx.doi.org/10.1111/j.1464-0597.2008.00341.x
http://dx.doi.org/10.1016/0749-5978(91)90020-t
http://dx.doi.org/10.1080/07448481.2016.1269771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27960609&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2017.06.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28652087&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1876-0341(20)30446-9
http://dx.doi.org/10.1016/j.jiph.2020.04.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32418882&dopt=Abstract
http://dx.doi.org/10.1016/s2589-7500(19)30136-0
http://dx.doi.org/10.1016/j.ypmed.2018.05.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29800594&dopt=Abstract
http://dx.doi.org/10.1016/j.vaccine.2018.10.049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30389192&dopt=Abstract
http://dx.doi.org/10.1080/21645515.2020.1790280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32701403&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph15040673
http://dx.doi.org/10.3390/ijerph15040673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29617313&dopt=Abstract
http://dx.doi.org/10.1016/j.vaccine.2018.07.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30055969&dopt=Abstract
https://kuscholarworks.ku.edu/handle/1808/26037
http://dx.doi.org/10.1080/10410236.2018.1481707
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29869894&dopt=Abstract
http://dx.doi.org/10.1016/j.vaccine.2017.03.089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28442229&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Zhang et al

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

Wang Z, Fang Y, Ip M, Lau M, Lau JT. Fecilitators and barriers to completing recommended doses of pneumococcal
vaccination among community-living individual s aged =65 yearsin Hong Kong - a population-based study. Hum Vaccin
Immunother 2021 Feb 01;17(2):527-536. [doi: 10.1080/21645515.2020.1776545] [Medline: 32614636]

Pan Y, Xin M, Zhang C, Dong W, Fang Y, Wu W, et a. Associations of mental health and personal preventive measure
compliance with exposure to COVID-19 information during work resumption following the COVI1D-19 outbreak in China:
cross-sectional survey study. JMed Internet Res 2020 Oct 08;22(10):e22596 [ FREE Full text] [doi: 10.2196/22596]
[Medline: 32936776]

Shenzhen Statistics Yearbook (2019). Statistics Bureau of Shenzhen Municipality. 2019. URL : http://tjj.sz.gov.cn/attachment/
0/695/695422/7971762.pdf [accessed 2021-03-07]

Development and licensure of vaccinesto prevent COVID-19: guidance for industry. US Food and Drug Administration.
2020. URL: http://www.fda.gov/media/139638/downl oad [accessed 2020-12-09]

Wang Z, Wang J, Fang Y, Gross DL, Wong MC, Wong EL, et al. Parental acceptability of HPV vaccination for boys and
girls aged 9-13 yearsin China - a population-based study. Vaccine 2018 May 03;36(19):2657-2665. [doi:
10.1016/j.vaccine.2018.03.057] [Medline: 29606519]

Wang Z, Fang Y, Dong W, Lau M, Mo PK. IlIness representations on pneumonia and pneumococcal vaccination uptake
among community-living Chinese people with high-risk conditions aged =65 years --- a popul ation-based study. Hum
Vaccin Immunother 2020 Sep 29:1-8. [doi: 10.1080/21645515.2020.1814653] [Medline: 32991245]

Zhang KC, Fang Y, Cao H, Chen H, Hu T, Chen YQ, et al. Parental acceptability of COVID-19 vaccination for children
under the age of 18 years: cross-sectional online survey. IMIR Pediatr Parent 2020 Dec 30;3(2):€24827 [FREE Full text]
[doi: 10.2196/24827] [Medline: 33326406]

A letter to enterprises in Shenzhen. Office of Shenzhen Headquarters for Prevention and Control of Pneumonia Epidemic
Caused by Novel Coronavirus. 2020. URL: http://fao.sz.gov.cn/ydmh/xxgk/zyxw/202002/t20200205_18998951.htm
[accessed 2020-12-08]

The State Council'sjoint prevention and control mechanism issued anotice calling for the effective strengthening of scientific
epidemic prevention and control and orderly resumption of work and production of enterprises. Government of the People's
Republic of China. 2020. URL : http://www.gov.cn/xinwen/2020-02/09/content5476550.htm [accessed 2020-12-08]

Han J, JiaP, Huang Y, Gao B, Yu B, Yang S, et al. Association between social capital and mental health among older
peopleliving with HIV: the Sichuan Older HIV-Infected Cohort Study (SOHICS). BMC Public Health 2020 Apr 28;20(1):581
[FREE Full text] [doi: 10.1186/s12889-020-08705-6] [Medline: 32345273]

Lau CYK, Wang Z, Fang Y, Ip M, Wong KM, Chidgey A, et al. Prevalence of and factors associated with behavioral
intention to take up home-based HIV self-testing among male clients of female sex workersin China - an application of
the Theory of Planned Behavior. AIDS Care 2020 Jun 28:1-10. [doi: 10.1080/09540121.2020.1785996] [Medline: 32597197]
McEachan RRC, Conner M, Taylor NJ, Lawton RJ. Prospective prediction of health-related behaviours with the theory of
planned behaviour: a meta-analysis. Health Psychol Rev 2011 Sep;5(2):97-144. [doi: 10.1080/17437199.2010.521684]
Wang Z, Feng T, Lau JTF, Kim Y. Acceptability of voluntary medical male circumcision (VMMC) among male sexually
transmitted diseases patients (MSTDP) in China. PLoS One 2016;11(2):e0149801 [FREE Full text] [doi:

10.1371/journal .pone.0149801] [Medline: 26905739]

Pazol K, Rabbins CL, Black L1, Ahrens KA, DanielsK, Chandra A, et al. Receipt of selected preventive health services
for women and men of reproductive age - United States, 2011-2013. MMWR Surveill Summ 2017 Oct 27;66(20):1-31
[FREE Full text] [doi: 10.15585/mmwr.ss6620al] [Medline: 29073129]

LiuB, ChenR, Zhao M, Zhang X, Wang J, Gao L, et al. Vaccine confidencein Chinaafter the Changsheng vaccineincident:
a cross-sectional study. BMC Public Health 2019 Nov 27;19(1):1564 [EREE Full text] [doi: 10.1186/s12889-019-7945-0]
[Medline: 31771543]

Stewart GL, Courtright SH, Barrick M R. Peer-based control in self-managing teams: linking rational and normativeinfluence
with individual and group performance. JAppl Psychol 2012 Mar;97(2):435-447. [doi: 10.1037/a0025303] [Medline:
21895352]

Ajzen|. Perceived behavioral control, self-efficacy, locus of control, and the theory of planned behavior. JAppl Soc Psychol
2002;32(4):665-683. [doi: 10.1111/].1559-1816.2002.tb00236.x]

Lau JTF, Yeung NCY, Choi KC, ChengMY M, Tsui HY, Griffiths S. Acceptability of A/HIN1 vaccination during pandemic
phase of influenza A/H1N1 in Hong Kong: population based cross sectional survey. BMJ 2009 Oct 27;339:b4164 [FREE
Full text] [doi: 10.1136/bmj.b4164] [Medline: 19861377]

Lau JT, Yeung NC, Choi K, Cheng MY, Tsui H, Griffiths S. Factorsin association with acceptability of A/H1N1 vaccination
during theinfluenza A/H1N1 pandemic phasein the Hong Kong general population. Vaccine 2010 Jun 23;28(29):4632-4637
[FREE Full text] [doi: 10.1016/j.vaccine.2010.04.076] [Medline: 20457289]

Abbreviations

AOR: adjusted oddsratio
CDC: Centrefor Disease Control and Prevention

https://www.jmir.org/2021/3/e24673 JMed Internet Res 2021 | vol. 23 | iss. 3 | €24673 | p. 16

(page number not for citation purposes)


http://dx.doi.org/10.1080/21645515.2020.1776545
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32614636&dopt=Abstract
https://www.jmir.org/2020/10/e22596/
http://dx.doi.org/10.2196/22596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32936776&dopt=Abstract
http://tjj.sz.gov.cn/attachment/0/695/695422/7971762.pdf
http://tjj.sz.gov.cn/attachment/0/695/695422/7971762.pdf
http://www.fda.gov/media/139638/download
http://dx.doi.org/10.1016/j.vaccine.2018.03.057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29606519&dopt=Abstract
http://dx.doi.org/10.1080/21645515.2020.1814653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32991245&dopt=Abstract
https://pediatrics.jmir.org/2020/2/e24827/
http://dx.doi.org/10.2196/24827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33326406&dopt=Abstract
http://fao.sz.gov.cn/ydmh/xxgk/zyxw/202002/t20200205_18998951.htm
http://www.gov.cn/xinwen/2020-02/09/content_5476550.htm
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-08705-6
http://dx.doi.org/10.1186/s12889-020-08705-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32345273&dopt=Abstract
http://dx.doi.org/10.1080/09540121.2020.1785996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32597197&dopt=Abstract
http://dx.doi.org/10.1080/17437199.2010.521684
https://dx.plos.org/10.1371/journal.pone.0149801
http://dx.doi.org/10.1371/journal.pone.0149801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26905739&dopt=Abstract
http://europepmc.org/abstract/MED/29073129
http://dx.doi.org/10.15585/mmwr.ss6620a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29073129&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-7945-0
http://dx.doi.org/10.1186/s12889-019-7945-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31771543&dopt=Abstract
http://dx.doi.org/10.1037/a0025303
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21895352&dopt=Abstract
http://dx.doi.org/10.1111/j.1559-1816.2002.tb00236.x
http://europepmc.org/abstract/MED/19861377
http://europepmc.org/abstract/MED/19861377
http://dx.doi.org/10.1136/bmj.b4164
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19861377&dopt=Abstract
http://europepmc.org/abstract/MED/20457289
http://dx.doi.org/10.1016/j.vaccine.2010.04.076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20457289&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Zhang et al

HPV: human papillomavirus
OR: oddsratio

QR: Quick Response

TPB: theory of planned behavior

Edited by C Basch; submitted 30.09.20; peer-reviewed by S Tomczyk, M Fahimi, S Teitler-Regev;, comments to author 02.12.20;
revised version received 16.12.20; accepted 26.02.21; published 09.03.21

Please cite as.

Zhang KC, Fang Y, Cao H, Chen H, Hu T, Chen Y, Zhou X, Wang Z

Behavioral Intention to Receive a COVID-19 Vaccination Among Chinese Factory Workers: Cross-sectional Online Survey
J Med Internet Res 2021;23(3):€24673

URL: https://mww.jmir.org/2021/3/€24673

doi: 10.2196/24673

PMID: 33646966

©Ke Chun Zhang, Yuan Fang, He Cao, Hongbiao Chen, Tian Hu, Yagi Chen, Xiaofeng Zhou, Zixin Wang. Originally published
in the Journal of Medical Internet Research (http://www.jmir.org), 09.03.2021. This is an open-access article distributed under
theterms 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/,
aswell asthis copyright and license information must be included.

https://www.jmir.org/2021/3/e24673 JMed Internet Res 2021 | vol. 23 | iss. 3 | €24673 | p. 17
(page number not for citation purposes)

RenderX


https://www.jmir.org/2021/3/e24673
http://dx.doi.org/10.2196/24673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33646966&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

