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Purpose: The present study examined whether and how attitudes toward the COVID-
19 vaccine (i.e., safety, efficacy, and price), mental health statuses (i.e., perceived stress
and depression), and interpersonal factors (i.e., online social support, perceived social
support) would predict COVID-19 vaccine hesitancy.

Patients and methods: The two-wave longitudinal surveys were conducted in
December 2019 and 2020 in Chinese medical college students (N = 194). Well-
validated measures were used, including the Perceived Stress Scale, the Center for
Epidemiologic Studies Depression Scale, the Online Social Support Questionnaire,
and the Perceived Social Support Scale. Perceived safety, efficacy, price of COVID-19
vaccine, vaccine hesitancy, and actual intake were also measured.

Results: Only 2.1% of participants had been vaccinated against COVID-19 in the early
stages of the pandemic; 13.4% intended to get vaccinated in the next 3 months, and
66% intended to have it in the next 12 months upon follow-up. Multiple regression
analyses revealed that perceived stress (βm = −0.15, p < 0.05) and depression
(βm = −0.15, p < 0.05) were risk factors for positive attitudes toward the COVID-19
vaccine; online social support (ORm = 1.41, p < 0.01) and positive attitudes toward the
COVID-19 vaccine (ORm = 1.83, p < 0.01) were protective factors of intention to get
vaccinated in future.

Conclusion: Findings suggest that intervention efforts should be made to reduce
negative attitudes toward the COVID-19 vaccine among people with poor mental health
and enhance online social support to promote COVID-19 vaccination.
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INTRODUCTION

The emergence of severe acute respiratory syndrome coronavirus
2, which causes the disease COVID-19, has had a destructive
influence on global health and economy (Padron-Regalado,
2020). As of 2 January 2022, approximately 289 million cases
and more than 5.4 million deaths were reported worldwide
(World Health Organization, 2022). Vaccination may be one
of the most effective strategies to slow down the spread of
the disease. A large amount of research has indicated that
COVID-19 vaccines show an obvious advantage in averting
severe symptoms, hospitalization, and deaths (Tian et al., 2022).
The public availability of vaccination is of vital importance,
as community immunity can be established by large-scale
vaccination programs (Fine et al., 2011). A recent study
has shown that vaccine coverage of 55 to 82% among the
population is required to establish community immunity to
COVID-19 (Schaffer DeRoo et al., 2020). However, vaccination
programs are threatened by growing vaccine hesitancy among
the population. Evidence has shown that vaccine hesitancy can
lead to a significant number of unvaccinated/under-vaccinated
people, disease outbreaks, co-morbidities, as well as untimely
deaths (Olusanya et al., 2021). Similarly, a study conducted
in Hong Kong found that 39.7% of 1,047 adults were unsure
about being vaccinated, and 19.9% reported being very unlikely
to get vaccinated; The study also found that the increasing
trend of vaccine hesitancy was largely responsible for the
reduction of COVID-19 vaccine uptake (Wang K. et al., 2021).
Therefore, due to the relatively high rate of vaccination hesitancy
and its consequences, understanding its contributory factors
is in urgent need.

Attitude refers to an individual’s overall feeling that the
behavior is favorable or unfavorable (Ajzen, 2006). The Theory
of Planned Behavior (TPB) posits that attitude is a critical
factor behind decision-making by evaluating what motivates
and inhibits people from adopting health behaviors (Ajzen and
Driver, 1991). Perceived safety, efficacy and reasonable price of
vaccine are particular important factors that dictate the decision
among adults not to vaccinate to combat human papillomavirus
(HPV) (Santhanes et al., 2018) and influenza (Bish et al., 2011).
Therefore, these factors may also be applicable to understanding
COVID-19 vaccination intention. Indeed, it has been reported
that positive attitudes toward the vaccine against COVID-19,
such as high levels of perceived efficacy and benefits of the
vaccine, had a positive association with COVID-19 vaccine
acceptance (Detoc et al., 2020; Faasse and Newby, 2020; Graffigna
et al., 2020; Neumann-Böhme et al., 2020; Wang et al., 2020;
Wong et al., 2020; Guidry et al., 2021; Kateeb et al., 2021;
Riad et al., 2021b), while pessimism about side effects, vaccine
efficacy and safety have been reported to increase COVID-19
vaccine hesitancy (Machida et al., 2021; Mo et al., 2021a; Skjefte
et al., 2021; Hatmal et al., 2022). However, all these studies are
cross-sectional. Few longitudinal evidence was found. So, more
longitudinal studies are still needed.

Mental health problems, such as perceived stress and
depression, are prevalent during the COVID-19 pandemic
(Aristovnik et al., 2020; Abu Kwaik et al., 2021), which

may have negative impacts on attitudes toward COVID-19
vaccination or intention toward vaccination (Mazereel et al.,
2021). People with a poor mental health status may hold more
pessimistic attitudes toward the vaccine and are less willing to
get vaccinated. This may be because they are less likely to have
self-efficacy in relation to health behaviors, and more likely to
experience hopelessness and distress during the pandemic and
adopt avoidance coping strategies instead of actively protecting
themselves from being infected (Mazereel et al., 2021). Very
limited studies have examined the associations between mental
health status and attitudes toward the vaccine or intention
toward vaccination against COVID-19, and the existing studies
have reported inconsistent results. For example, one study
found no significant relationship between mental health history
and vaccine acceptance among the general adult population in
Ireland (N = 1,041) and in the United Kingdom (N = 2,025)
(Murphy et al., 2021). Another study with 32,361 adults in the
United Kingdom found that those without long-term mental
health conditions tended to express more specific worries about
unexpected effects of vaccines and to have a higher preference
for natural immunity (Paul et al., 2021). Studies on vaccinations
for other diseases have also reported conflicting findings. For
example, in a survey in Australia on the intention of individuals
with schizophrenia to adopt preventive measures during the 2009
H1N1 influenza pandemic, 74% of respondents reported that they
would be moderately willing to be vaccinated (Maguire et al.,
2019). A pre-COVID-19 study in the United States reported that
84% of patients being treated for severe mental illness believed
that, in general, vaccinations are safe, effective, and important
(Miles et al., 2019).

Few studies have investigated whether interpersonal factors,
such as social support, affect COVID-19 vaccination attitudes
and intention. It has been revealed that social support can foster
feelings of self-efficacy for particular health behaviors advocated
by that social group (Guan and So, 2016). This phenomenon may
be even more common in a collectivist culture where the family
is central to identity (Wang C. et al., 2021). Emerging evidence
also suggests that social support has been a critical precursor
of engagement in preventive behaviors during the COVID-19
pandemic (Jetten et al., 2020). For example, a study among
Japanese adults showed that loneliness (which is an indicator of
low social support) was inversely associated with the likelihood of
wearing a face mask, social distancing in public and handwashing
(Stickley et al., 2020).

Linking with social networks, such as one’s neighborhood,
closely, also allows access to risk and prevention information
(Finnegan et al., 1993), enabling individuals to assess their risk
effectively and take protective actions (Jaspal and Lopes, 2020).
During periods of social distancing, social support has come
in the form of many different “COVID-safe” ways (Nerlich
and Jaspal, 2021). Having sufficient social support during
COVID-19-associated isolation can be psychologically beneficial
and conducive to better health outcomes, including adopting
preventive behaviors such as getting vaccinated. Conversely,
insufficient social support can lead to loneliness, which may limit
information acquisition, action, and self-efficacy (Cacioppo and
Hawkley, 2009; Stickley et al., 2020).
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To the best of our knowledge, few studies have investigated
how mental health and interpersonal status affect COVID-
19 vaccination intention. Furthermore, it is essential to carry
out a longitudinal study to monitor mental health and
interpersonal status at different stages of the ongoing COVID-
19 pandemic. However, no such studies have used a longitudinal
design to identify their causal relationships. The current two-
wave longitudinal study investigated the intention to get a
COVID-19 vaccination and the potential influencing factors,
including attitudes toward the COVID-19 vaccine (e.g., safety,
efficacy, price), mental health statuses (e.g., perceived stress and
depression), and interpersonal factors (e.g., social support), in
a sample of Chinese college students. We hypothesized that
negative attitudes toward the COVID-19 vaccine, a poor mental
health status, and a poor interpersonal status predict a weak
intention to get the COVID-19 vaccination.

MATERIALS AND METHODS

Participants and Data Collection
This longitudinal study was originally designed to investigate
medical college students’ stress and mental/behavioral health
over time during their college life. Participants were recruited
at Wenzhou Medical University in Wenzhou City, Zhejiang
Province, China. The university has about 19,100 students.
A total of 219 undergraduate students majoring in Anesthesia,
Forensic, Oral medicine, and Traditional Chinese Medicine were
invited to participate in the survey in December 2019 and 2020,
respectively. Therefore, the baseline was a pre-COVID-19 survey,
while the follow-up was conducted when the epidemic had
been under control in China and the government started to
promote COVID-19 vaccination. The inclusion criteria of this
study were as follows: (1) being a college student; and (2) willing
to participate in the baseline and follow-up studies. The exclusion
criteria were as follows: (1) non-Chinese speaker; and (2) having
a cognitive impairment that impeded the ability to understand
the survey questions. Of the 219 participants who completed the
baseline, 198 completed the follow-up. In addition, we found that
four respondents had taken the vaccine; we excluded their data in
the analyses because the number of this subgroup was too small
for data analyses. As a result, data from the 194 participants was
reported in this study.

The surveys were conducted in classroom settings. A research
assistant with 2-year experience in data collection assisted
with data collection. The respondents were assured that the
participation was voluntary, and refusals would have no
negative consequences. Participants were fully informed that
their responses would be kept confidential and only the
researchers could access the data. Data was matched by Student
ID. Researchers were not able to access students’ identifying
information (e.g., names). All respondents were briefed about
the purpose and background of the study and provided their
informed consent to participate in this anonymous survey.
The study procedures were carried out in accordance with the
Declaration of Helsinki. Ethical approval was obtained from the
affiliated university of the corresponding author.

Measures
COVID-19 Vaccine Outcomes at Follow-Up
At follow-up, attitudes toward the COVID-19 vaccine were
measured using three questions, as follows: “To what extent
do you agree that the COVID-19 vaccine is effective?”, “To
what extent do you agree that the COVID-19 vaccine is safe
(e.g., without severe side effects)?”, and “To what extent do you
agree that the price of the COVID-19 vaccine is reasonable?”.
Participants responded to these questions using a Likert-type
scale ranging from 1 (strongly disagree) to 5 (strongly agree).
Higher sum scores indicated more positive attitudes toward the
COVID-19 vaccine. The scale had good reliability in the current
sample (Cronbach’s alpha = 0.81).

To measure COVID-19 vaccine hesitancy/acceptance,
participants were asked two questions: “Imagine that a vaccine
against COVID-19 was available for anyone who wanted it at
follow-up. Whether you would be likely to take the vaccine in (1)
the next 3 months and (2) in the next 12 months?” (Robertson
et al., 2021). Response options to the two questions were “yes”
(1) and “no” (0). A higher sum score indicated a higher tendency
of vaccine acceptance, while a lower score suggested a higher
tendency of vaccine hesitance.

Mental Health Factors at Baseline and Follow-Up
At both baseline and follow-up, the 14-item Chinese version of
the Perceived Stress Scale (Cohen et al., 1983; Hou et al., 2017)
was used to measure perceived stress. An example item is “Feeling
upset because something unexpected has happened and losing
control of important things in life.” Each item is scored on a
scale from 0 (never) to 4 (very frequently), with higher scores
indicating a greater intensity of perceived stress. The Cronbach’s
alpha for the scale was 0.80 at baseline and 0.78 at follow-up.
The test-retest reliability was acceptable (intraclass correlation
coefficient [ICC] = 0.75).

Depression was assessed using the Chinese version of the
20-item Center for Epidemiologic Studies Depression Scale
(Cheung and Bagley, 1998). Participants rated how often they
had experienced symptoms of depression, such as restless sleep
and feeling lonely, in the past 7 days on a 4-point scale
that ranged from 0 (rarely or never) to 3 (almost all of the
time). The total score ranged from 0 to 60, with higher scores
indicating more severe depressive symptoms. As is typically
recommended, participants with a Center for Epidemiologic
Studies Depression Scale score ≥ 16 were classified as having
probable depression; this cutoff score is significantly associated
with clinical assessments of depression (Radloff, 1977; Amtmann
et al., 2014) and can predict depression diagnosis (Björgvinsson
et al., 2013). The Cronbach’s alpha in the current sample was 0.89
at baseline and 0.90 at follow-up. The test-retest reliability was
good (ICC = 0.77).

Interpersonal Factors at Baseline and Follow-Up
At both baseline and follow-up, the 23-item Online Social
Support Questionnaire (Liang and Wei, 2008) was used to
measure the perceived online social support of college students.
An example item is “When you are feeling down or upset,
you can get emotional support from your online friends.” Each
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item is scored from 1 (strongly disagree) to 5 (strongly agree),
with higher scores indicating more online social support. The
questionnaire is suitable for assessing online social support in
the Chinese cultural context (Jiang, 2014; Wei et al., 2016). The
Cronbach’s alpha for the scale was 0.76 at baseline and 0.78 at
follow-up. The test-retest reliability was good (ICC = 0.71).

The 12-item Perceived Social Support Scale (Zimet et al., 1988;
Yan and Zheng, 2006) was used to measure perceived general
social support. Each item is scored from 1 (very strongly disagree)
to 7 (very strongly agree), with higher scores indicating more
perceived online social support. This scale is suitable for assessing
perceived social support in the Chinese cultural context (Miao
et al., 2016; Huang et al., 2020). The Cronbach’s alpha for the
scale was 0.71 at baseline and 0.77 at follow-up. The test-retest
reliability was acceptable (ICC = 0.70).

Data Analyses
The proportions of endorsement of the items of attitudes
toward the COVID-19 vaccine (“agree” or “strongly agree”)
and COVID-19 vaccine hesitancy/acceptance (“yes”) at follow-
up were reported. Linear regression analyses were performed
to identify the background variables, mental health status, and
interpersonal factors at baseline that were significantly associated
with attitudes toward the COVID-19 vaccine (i.e., the sum
score of the three questions of vaccine attitudes) at follow-
up; the significant background variables of the outcomes (if
any), mental health status, and interpersonal factors at follow-
up were adjusted for in the linear regression analyses. Similarly,
logistic regression analyses were performed to identify whether
these factors and attitudes toward the COVID-19 vaccine were
significantly associated with vaccine acceptance (i.e., endorsing
the vaccine intention in the next 3 and/or 12 months) at follow-
up, respectively; Standardized coefficients (β)/Odds ratio (OR)
and 95% confidence interval (95%CI) were reported. All the
analyses were performed using SPSS 21.0. The level of statistical
significance was set at p < 0.05.

Sample Size Calculation
Our primary aim was to investigate the predictors of COVID-
19 vaccine acceptance. In the current multiple linear regression
analyses, the R square explained by the five predictors was 0.127;
the effect size f2 was 0.145. A post hoc power analysis using
G-Power (version 3.1) indicated that a sample of 194 students
would provide 99% power to detect an effect size f2 = 0.145
(α = 0.05, F-test: multiple linear regression model).

RESULTS

Of the participants (mean of age = 19.4), 59.8% were female;
52.1% were from urban areas; 47.9% lived in a one-child family;
and 43.8% majored in traditional Chinese medicine (Table 1).

As shown in Table 2, 59.3% of participants considered that the
COVID-19 vaccine is effective; most of the participants (60.3%)
did not perceive the COVID-19 vaccine as safe; and 56.2%
considered that the price of the COVID-19 vaccine is reasonable.

TABLE 1 | Background characteristics of the participants (N = 194).

Socio-demographic
variables

n %

Sex Male 78 40.2

Female 116 59.8

Family origin Urban 101 52.1

Rural 93 47.9

One-child family One-child 93 47.9

More than one child 101 52.1

Subject/Major Anesthesia 28 14.4

Forensic 28 14.4

Oral medicine 53 27.3

Traditional Chinese Medicine 85 43.8

Mental/interpersonal
variables

Mean Standard
deviation

Perceived stress Baseline 36.38 6.66

Follow-up 37.89 6.25

Depression Baseline 19.20 6.48

Follow-up 13.84 9.63

Perceived social
support

Baseline 64.85 12.16

Follow-up 64.91 11.38

Online social support Baseline 78.36 15.38

Follow-up 76.77 13.83

TABLE 2 | Proportion of positive attitudes toward the COVID-19 vaccine and
vaccine hesitancy/acceptance at follow-up (N = 194).

Attitudes toward COVID-19 vaccine n (%)

The COVID-19 vaccine is effective 115 (59.3)

The COVID-19 vaccine is safe 77 (39.7)

The price of the COVID-19 vaccine is reasonable 109 (56.2)

COVID-19 vaccine hesitancy/acceptance

In the next 3 months 26 (13.4)

In the next 12 months 128 (66.0)

In the next 3 and/or 12 months 131 (67.5)

Only 13.4% reported vaccine acceptance in the next 3 months,
but 66% showed acceptance in the next 12 months.

Background variables were not significantly associated with
positive attitudes toward the COVID-19 vaccine or vaccine
hesitancy/acceptance in simple regression analyses (p > 0.05).
Therefore, no background variable was adjusted for in the
following regression analyses.

As shown in Tables 3, 4, simple regression analyses revealed
that perceived stress (βu = −0.15, p < 0.05) and depression
(βu = −0.18, p < 0.05) were negatively associated with positive
attitudes toward the COVID-19 vaccine. Online social support
(ORu = 1.56, p < 0.01) and positive attitudes toward the COVID-
19 vaccine (ORu = 2.03, p < 0.001) were positively associated with
vaccine acceptance.

Similarly, multiple regression analyses showed that perceived
stress (βm = −0.15, p < 0.05) and depression (βm = −0.15,
p < 0.05) were negatively associated with positive attitudes
toward the COVID-19 vaccine (Table 3). Online social support
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TABLE 3 | Predictors of positive attitudes toward COVID-19 vaccine and vaccine hesitancy/acceptance by multiple linear regression models (N = 194).

Predictors Positive attitudes toward COVID-19 vaccine Vaccine hesitancy/acceptance

βu (95%CI) βm (95%CI) βu (95%CI) βm (95%CI)

Perceived stress −0.15*[−0.24, −0.05] −0.15*[−0.29, −0.05] −0.02[−0.02, 0.01] −0.034[−0.02, 0.02]

Depression −0.18*[−0.32, −0.08] −0.15*[−0.25, −0.08] 0.06[−0.01, 0.02] 0.08[−0.01, 0.03]

Perceived social support 0.08[−0.01, 0.04] 0.14[−0.01, 0.06] 0.01[−0.01, 0.01] −0.04[−0.01, 0.01]

Online social support 0.02[−0.02, 0.03] 0.01[−0.02, 0.03] 0.19** [0.002, 0.01] 0.18** [0.002, 0.01]

Positive attitudes toward vaccine – – 0.24***[0.03, 0.11] 0.22**[0.02, 0.10]

βu, Standardized univariate linear regression coefficients; βm, Standardized multivariate linear regression coefficients; 95% CI, 95% confidence interval; *p < 0.05,
**p < 0.01, ***p < 0.001.

(ORm = 1.41, p < 0.01) and attitudes toward the COVID-19
vaccine (ORm = 1.83, p < 0.01) were positively associated with
vaccine acceptance (Tables 3, 4).

DISCUSSION

The present study was conducted at an early phase of the
pandemic when the Chinese government had just started
promoting COVID-19 vaccines among relatively high-risk
groups, such as healthcare or other workers providing care for
patients with COVID-19, airport officials or public servants, and
COVID-19 vaccines were not commercially available for general
residents. In the current study, 67.5% of students had intention
to uptake the COVID-19 vaccine in either 3 or 12 months.
The prevalence of vaccine acceptance was comparable with
previous studies conducted among university students (Riad
et al., 2021a,c). However, only 13.4% of students intended to get
vaccinated in the next 3 months. A possible explanation for this
may be linked to the follow-up survey being conducted at an early
stage in promoting COVID-19 vaccines; the students preferred
to spend more time getting more information (e.g., the safety)
about the vaccine.

We found significant positive relationships between positive
attitudes toward the COVID-19 vaccine (i.e., “perceived the
vaccine was effective, safe and with reasonable price”) and vaccine
acceptance. These findings corroborate those of recent studies
performed in various populations and cultures that suggested
perceived efficacy and safety of the vaccine were positively

TABLE 4 | Predictors of vaccine hesitancy/acceptance by multiple logistic
regression model (N = 194).

Predictors Vaccine hesitancy/acceptance

ORu (95%CI) ORm (95%CI)

Perceived stress 1.06[0.97, 1.18] 1.04[0.96, 1.13]

Depression 0.93[0.90, 1.04] 0.95[0.91, 1.00]

Perceived social support 1.02[0.98, 1.05] 1.01[0.97, 1.05]

Online social support 1.56** [1.06, 2.31] 1.41** [1.01, 2.10]

Positive attitudes toward vaccine 2.03*** [1.40, 2.95] 1.83** [1.28, 2.62]

ORu, Standardized univariate logistic regression coefficients; ORm, Standardized
multivariate logistic regression coefficients; 95% CI, 95% confidence interval;
**p < 0.01, ***p < 0.001.

associated with the likelihood of vaccination (Kateeb et al., 2021;
Machida et al., 2021; Riad et al., 2021b; Skjefte et al., 2021). Such
perceptions may be largely influenced by the fact that evidence
on the efficacy and safety of the COVID-19 vaccine were not
sufficient at this phase. A recent study reported that some Chinese
citizens had mentioned worries over safety and efficacy as reasons
for refusing vaccination (Yang, 2021). Moreover, China’s leading
disease control official indicated that existing vaccines in China
facilitated a low level of protection on 11 April 2021 (Yang,
2021). Another study also showed that 88.1% of the healthcare
workers reported at least one side effect following the COVID-
19 vaccination (e.g., injection site pain, headache/fatigue and
muscle pain) (Klugar et al., 2021; Riad et al., 2021d). Our findings
highlight the importance of enhancing vaccine efficacy and safety,
as well as promoting public education on vaccine efficacy and
safety to reduce vaccine hesitancy and increase acceptance.

In addition, a reasonable price may also encourage people to
get vaccinated. At the time when this survey was conducted, there
were debates about the market price of getting vaccinated and the
local government had not officially announced the price. From 09
January 2021, vaccination is free of charge for Chinese citizens,
which may have reduced vaccine hesitancy for some citizens.
However, according to a report conducted in Beijing, the capital
of China, 167.3 million doses of the vaccine were administered
across the country; this is still far from the goal of vaccinating
560 million people (about 40% of the population), by the end of
June 2021 (Yang, 2021). Another study among Chinese college
students found that 78.9 and 60.2% of the participants endorsed
the intention to get free and self-paid COVID-19 vaccination,
respectively (Mo et al., 2021a). This suggests that the price may
only affect the vaccine hesitancy of a small group of people. This
group could be those with low-socioeconomic status as they may
be more cost-sensitive (Wang J. et al., 2021). Hence, it is still
important to guarantee that such vaccines are widely affordable
to all socioeconomic groups.

One of the most key contributions of the current study is
that we found mental health status and interpersonal variables
predicted attitudes toward the COVID-19 vaccine and vaccine
hesitancy/acceptance. People with poor mental health statuses
(more severe perceived stress and depressive symptoms) were
more likely to have pessimistic attitudes and responses toward
the COVID-19 vaccine. The results are consistent with previous
studies, which showed that people with poor mental health
reported reduced intentions to engage in health-related behaviors
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(e.g., intention to exercise regularly and intention of medication
adherence) (Manning and Bettencourt, 2011; Prugger et al.,
2017). According to stress theories (e.g., the stress-vulnerability
theory, the stress-coping theory), stress can elicit negative
cognitive responses, such as catastrophizing and perceived loss of
control, and also negative behavioral responses, such as avoidance
behaviors (Lazarus and Folkman, 1984; Brown et al., 1995).
These stress responses may explain the associations between poor
mental health statuses and the negative attitudes toward the
COVID-19 vaccine.

Our findings may highlight the need to pay more attention
to those with poor mental/emotional status when promoting
COVID-19 vaccination and other preventive behaviors in
the general population. Prevention programs should make
an effort to reduce negative feelings in the generation
population. However, our result is inconsistent with those of
recent COVID-19 studies that have reported non-significant
relationships between mental health history and vaccine
acceptance (Murphy et al., 2021) and negative associations
between long-term mental health conditions and concerns
about unforeseen effects of the vaccines (Paul et al., 2021).
These inconsistent findings may be due to the fact that these
studies investigated different types of mental health status
and used different measures (e.g., self-report versus clinical
diagnosis), study designs (e.g., longitudinal versus cross-sectional
study design), and populations. Future studies should also
examine the role of potential moderators (e.g., emotional
disorders versus cognitive disorders, current mental health
problems versus mental health history, clinical populations
versus the general populations, and different cultures) to better
understand the relationship between mental health and COVID-
19 vaccine attitudes.

We found that online social support, rather than general
social support, was a significant facilitator of vaccine acceptance.
Since the COVID-19 outbreak, many cities in China have been
placed under mass quarantine. Although social distancing is
an important measure to slow down the spread of COVID-
19, it reduces physical contact among friends and families
and limits the exchange of general social support. Research
has found that many people who are isolated from in-person
social interactions turn to social media platforms for substituting
online social support (Cellini et al., 2020). Furthermore, our
participants were college students, for whom the Internet is
the major source of social support. The Internet is also their
major source of information (Baker et al., 2021). Our finding
indicates that providing supportive and timely information
related to vaccines (informational support) via the Internet
may enhance vaccine acceptance among college students. This
result also supports the theoretical model of social media-
enabled healthcare for chronic disease, which asserts that
different functions of social media are able to foster social
support, where user creation affordance allows informational
support. Social learning facilitates experiential support and
user interaction facilitates emotional support. Such support
is linked to self-care, health-related self-management, and
psychological health (Lin and Kishore, 2021). Our study may
extend the application of this model by highlighting that

online social support may also facilitate preventive behaviors
(e.g., vaccination) among healthy people. Future studies should
investigate how these different types of online social support
(e.g., informational support, emotional support, and experiential
support) differentially affect preventive behaviors, such as
vaccination, among healthy people.

One major limitation of this study is that we did not include
actual behavior as an outcome and excluded those already
vaccinated since the rate of actual vaccination behavior was
very low when we conducted the survey. The early phase
of the pandemic is a precious period to study the personal
and interpersonal factors of vaccine hesitancy and vaccination
intention with a minimized level of political influence. Indeed,
the rate of vaccination has increased dramatically since July
2021 when local governments issued different local preventive
measures to promote vaccination in China. For example, the
residents’ access to schools, offices, or hospitals is restricted
until they are vaccinated. At present, more than 1.2 billion
people in Mainland China have received two doses of COVID-
19 vaccines, accounting for 76.3% of the whole population
(China Joint Prevention and Control Mechanism of the State
Council, 2022). Collectivism culture together with control
measures implemented by the local governments may be the key
determinants for the success in vaccination coverage (Melton
and Sinclair, 2021; Mo et al., 2021b). However, the personal
and interpersonal factors we investigated may also help to
understand vaccine hesitancy for other infectious diseases and
COVID-19 vaccination in other cultures. Future studies should
validate the findings for other infectious diseases and in other
cultures. In addition, we only tested vaccine attitudes and
hesitancy at follow-up, and thus did not test their changes
at different stages of COVID-19. We did not conduct the
second follow-up because, since 2021, most of the residents
have been vaccinated due to disease control policy of local
governments, and thus the personal and interpersonal factors
might become less significant to predict one’s vaccine outcomes.
The second limitation is that the study used a convenience sample
majoring in Medicine, and the sample size was relatively small.
Understanding the vaccine attitudes and hesitancy and their
factors among medical students were particularly important as
they may be important information sources for general people,
but the results may not be able to be generalized to other
populations. Caution is therefore needed when generalizing
these findings to those of other ages or education backgrounds
(e.g., majors, education levels). Third, participants were self-
selected, and self-reported measures were used, which might
induce report bias. Finally, this study used non-diagnostic
measures to assess mental health status and a non-clinical sample.
Future studies may validate our findings using clinical tools and
patient samples.

CONCLUSION

The present study found that most of the participants had
hesitancy if they had to take the COVID-19 vaccine in the
following 3 months. However, the rate decreased if they were
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to consider getting vaccinated in the next 12 months. Perceived
stress and depression were significant risk predictors for positive
attitudes toward the vaccine, and both positive attitudes toward
the COVID-19 vaccine and online social support increased
COVID-19 vaccine acceptance. These findings underscore the
importance of promoting the efficacy and safety of the vaccine
(both actual and perceived), reducing stress and depressive
symptoms, and enhancing online social support in health
behavior promotion among young people. The findings may
facilitate vaccine promotion in a future pandemic.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Ethics Committee of the Wenzhou Medical

University. The patients/participants provided their written
informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

XY and ZW conceptualized the aims and hypotheses for the
study. XY and XW were responsible for drafting the results
and the manuscript. ZW and SZ assisted with manuscript
editing. ND, GZ, CZ, HX, XL, and XT assisted with data
collection. All authors contributed to the article and approved the
submitted version.

FUNDING

This study was supported by the Youth Project of National
Social Science Foundation of China [Grant No. CBA170257]
and Zhejiang Provincial Science and Technology Innovation
Program (New Young Talent Program) for College Students
[No.2021R413048].

REFERENCES
Abu Kwaik, A., Saleh, R., Danadneh, M., and Kateeb, E. (2021). Stress, anxiety and

depression among dental students in times of covid-19 lockdown. Int. J. Dent.
Oral Sci. 8, 1560–1564. doi: 10.19070/2377-8075-21000310

Ajzen, I. (2006). Constructing A Theory Of Planned Behavior Questionnaire:
Conceptual And Methodological Considerations. Available online at:
www.unibielefeld.de/ikg/zick/ajzen%20construction%20a%20tpb%20question
naire.pdf (accessed April 3, 2022).

Ajzen, I., and Driver, B. L. (1991). Prediction of leisure participation from
behavioral, normative, and control beliefs - an application of the theory of
planned behavior. Leis. Sci. 13, 185–204. doi: 10.1080/01490409109513137

Amtmann, D., Kim, J., Chung, H., Bamer, A. M., Askew, R. L., Wu, S., et al.
(2014). Comparing CESD-10, PHQ-9, and PROMIS depression instruments in
individuals with multiple sclerosis. Rehabil. Psychol. 59, 220–229. doi: 10.1037/
a0035919

Aristovnik, A., Kerzic, D., Ravselj, D., Tomazevic, N., and Umek, L. (2020). Impacts
of the COVID-19 pandemic on life of higher education students: a global
perspective. Sustainability 12:8438. doi: 10.3390/su12208438

Baker, I., Marzouqa, N., Yaghi, B. N., Adawi, S. O., Yousef, S., Sabooh, T. N.,
et al. (2021). The impact of information sources on covid-19-related knowledge,
attitudes, and practices (kap) among university students: a nationwide cross-
sectional study. Int. J. Environ. Res. Public Health 18:12462. doi: 10.3390/
ijerph182312462

Bish, A., Yardley, L., Nicoll, A., and Michie, S. (2011). Factors associated with
uptake of vaccination against pandemic influenza: a systematic review. Vaccine
29, 6472–6484. doi: 10.1016/j.vaccine.2011.06.107

Björgvinsson, T., Kertz, S. J., Bigda-Peyton, J. S., McCoy, K. L., and Aderka,
I. M. (2013). Psychometric properties of the CES-D-10 in a psychiatric sample.
Assessment 20, 429–436. doi: 10.1177/1073191113481998

Brown, S. A., Vik, P. W., Patterson, T. L., Grant, I., and Schuckit, M. A. (1995).
Stress, vulnerability and adult alcohol relapse. J. Stud. Alcohol 56, 538–545.
doi: 10.15288/jsa.1995.56.538

Cacioppo, J. T., and Hawkley, L. C. (2009). Perceived social isolation and cognition.
Trends Cogn. Sci. 13, 447–454. doi: 10.1016/j.tics.2009.06.005

Cellini, N., Canale, N., Mioni, G., and Costa, S. (2020). Changes in sleep pattern,
sense of time and digital media use during COVID-19 lockdown in Italy. J. Sleep
Res. 29:e13074. doi: 10.1111/jsr.13074

Cheung, C. K., and Bagley, C. (1998). Validating an american scale in hong kong:
the center for epidemiological studies depression scale (CES-D). J. Psychol. 132,
169–186. doi: 10.1080/00223989809599157

China Joint Prevention and Control Mechanism of the State Council (2022).
Press Briefing On 22th January. Available online at: http://www.gov.cn/xinwen/
gwylflkjz180/index.htm (accessed February 4, 2022).

Cohen, S., Kamarck, T., and Mermelstein, R. (1983). A global measure of perceived
stress. J. Health Soc. Behav. 24, 385–396. doi: 10.2307/2136404

Detoc, M., Bruel, S., Frappe, P., Tardy, B., Botelho-Nevers, E., and Gagneux-
Brunon, A. (2020). Intention to participate in a COVID-19 vaccine clinical
trial and to get vaccinated against COVID-19 in France during the pandemic.
Vaccine 38, 7002–7006. doi: 10.1016/j.vaccine.2020.09.041

Faasse, K., and Newby, J. (2020). Public Perceptions of COVID-19 in australia:
perceived risk, knowledge, health-protective behaviors, and vaccine intentions.
Front. Psychol. 11:551004. doi: 10.3389/fpsyg.2020.551004

Fine, P., Eames, K., and Heymann, D. L. (2011). “Herd Immunity”: a rough guide.
Clin. Infect. Dis. 52, 911–916. doi: 10.1093/cid/cir007

Finnegan, Jr, J. R, Viswanath, K., Kahn, E., and Hannan, P. (1993). Exposure
to sources of heart disease prevention information: community type and
social group differences. Journal. Q. 70, 569–584. doi: 10.1177/10776990930700
0309

Graffigna, G., Palamenghi, L., Boccia, S., and Barello, S. (2020). Relationship
between citizens’ health engagement and intention to take the COVID-
19 vaccine in italy: a mediation analysis. Vaccines 8:576. doi: 10.3390/
vaccines8040576

Guan, M., and So, J. (2016). Influence of social identity on self-efficacy beliefs
through perceived social support: a social identity theory perspective. Commun.
Stud. 67, 588–604. doi: 10.1080/10510974.2016.1239645

Guidry, J. P. D., Laestadius, L. I., Vraga, E. K., Miller, C. A., Perrin, P. B., Burton,
C. W., et al. (2021). Willingness to get the COVID-19 vaccine with and without
emergency use authorization. Am. J. Infect. Control 49, 137–142. doi: 10.1016/j.
ajic.2020.11.018

Hatmal, M. M. M., Al-Hatamleh, M. A., Olaimat, A. N., Mohamud, R., Fawaz,
M., Kateeb, E. T., et al. (2022). Reported adverse effects and attitudes among
arab populations following COVID-19 vaccination: a large-scale multinational
study implementing machine learning tools in predicting post-vaccination
adverse effects based on predisposing factors. Vaccines 10:366. doi: 10.3390/
vaccines10030366

Hou, X.-L., Wang, H.-Z., Guo, C., Gaskin, J., Rost, D. H., and Wang, J.-L. (2017).
Psychological resilience can help combat the effect of stress on problematic
social networking site usage. Pers.Individ. Differ. 109, 61–66. doi: 10.1016/j.paid.
2016.12.048

Huang, Y., Wu, R., Wu, J., Yang, Q., Zheng, S., and Wu, K. (2020). Psychological
resilience, self-acceptance, perceived social support and their associations with

Frontiers in Psychology | www.frontiersin.org 7 May 2022 | Volume 13 | Article 876116

https://doi.org/10.19070/2377-8075-21000310
http://www.unibielefeld.de/ikg/zick/ajzen%20construction%20a%20tpb%20questionnaire.pdf
http://www.unibielefeld.de/ikg/zick/ajzen%20construction%20a%20tpb%20questionnaire.pdf
https://doi.org/10.1080/01490409109513137
https://doi.org/10.1037/a0035919
https://doi.org/10.1037/a0035919
https://doi.org/10.3390/su12208438
https://doi.org/10.3390/ijerph182312462
https://doi.org/10.3390/ijerph182312462
https://doi.org/10.1016/j.vaccine.2011.06.107
https://doi.org/10.1177/1073191113481998
https://doi.org/10.15288/jsa.1995.56.538
https://doi.org/10.1016/j.tics.2009.06.005
https://doi.org/10.1111/jsr.13074
https://doi.org/10.1080/00223989809599157
http://www.gov.cn/xinwen/gwylflkjz180/index.htm
http://www.gov.cn/xinwen/gwylflkjz180/index.htm
https://doi.org/10.2307/2136404
https://doi.org/10.1016/j.vaccine.2020.09.041
https://doi.org/10.3389/fpsyg.2020.551004
https://doi.org/10.1093/cid/cir007
https://doi.org/10.1177/107769909307000309
https://doi.org/10.1177/107769909307000309
https://doi.org/10.3390/vaccines8040576
https://doi.org/10.3390/vaccines8040576
https://doi.org/10.1080/10510974.2016.1239645
https://doi.org/10.1016/j.ajic.2020.11.018
https://doi.org/10.1016/j.ajic.2020.11.018
https://doi.org/10.3390/vaccines10030366
https://doi.org/10.3390/vaccines10030366
https://doi.org/10.1016/j.paid.2016.12.048
https://doi.org/10.1016/j.paid.2016.12.048
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-876116 May 14, 2022 Time: 14:55 # 8

Wu et al. Psychosocial Factors and Vaccine Hesitancy

mental health of incarcerated offenders in China. Asian J. Psychiatry 52:102166.
doi: 10.1016/j.ajp.2020.102166

Jaspal, R., and Lopes, B. (2020). Psychological wellbeing facilitates accurate HIV
risk appraisal in gay and bisexual men. Sex. Health 17, 288–295. doi: 10.1071/
SH19234

Jetten, J., Reicher, S. D., Haslam, S. A., and Cruwys, T. (2020). Together Apart: The
Psychology of COVID-19. Thousand Oaks, CA: Sage Publications Ltd.

Jiang, Y. B. X. (2014). On the relationship between college students’ mobile phone
addiction and justice: the responsibility role of online social support. Special
Educ. China 6:8. doi: 10.3969/j.issn.1007-3728.2014.01.008

Kateeb, E., Danadneh, M., Pokorna, A., Klugarova, J., Abdulqader, H., Klugar, M.,
et al. (2021). Predictors of willingness to receive COVID-19 vaccine: cross-
sectional study of palestinian dental students. Vaccines 9:954. doi: 10.3390/
vaccines9090954

Klugar, M., Riad, A., Mekhemar, M., Conrad, J., Buchbender, M., Howaldt, H. P.,
et al. (2021). Side effects of mRNA-Based and viral vector-based COVID-
19 vaccines among german healthcare workers. Biology 10:752. doi: 10.3390/
biology10080752

Lazarus, R. S., and Folkman, S. (1984). Stress, Coping And Appraisal. New York,
NY: Springer.

Liang, X., and Wei, L. (2008). A preliminary study on the evaluation of online social
support for College Students. Psychol. Sci. 3, 671–689. doi: 10.3969/j.issn.1671-
6981.2008.03.041

Lin, X., and Kishore, R. (2021). Social media-enabled healthcare: a conceptual
model of social media affordances, online social support, and health behaviors
and outcomes. Technol. Forecast. Soc. Change 166:120574. doi: 10.1016/j.
techfore.2021.120574

Machida, M., Nakamura, I., Kojima, T., Saito, R., Nakaya, T., Hanibuchi, T., et al.
(2021). Acceptance of a COVID-19 vaccine in japan during the COVID-19
pandemic. Vaccines 9:210. doi: 10.3390/vaccines9030210

Maguire, P. A., Reay, R. E., and Looi, J. C. (2019). Nothing to sneeze at -
uptake of protective measures against an influenza pandemic by people with
schizophrenia: willingness and perceived barriers. Australas. Psychiatry 27,
171–178. doi: 10.1177/1039856218815748

Manning, M., and Bettencourt, B. A. (2011). Depression and medication adherence
among breast cancer survivors: bridging the gap with the theory of planned
behaviour. Psychol. Health 26, 1173–1187. doi: 10.1080/08870446.2010.54
2815

Mazereel, V., Van Assche, K., Detraux, J., and De Hert, M. (2021). COVID-19
vaccination for people with severe mental illness: why, what, and how? Lancet
Psychiatry 8, 444–450. doi: 10.1016/S2215-0366(20)30564-2

Melton, R. J., and Sinclair, R. C. (2021). Culture and COVID-19: A Global Analysis
Of The Successes Of Collectivist Countries And The Failures Of Individualistic
Countries. Available online at: Available at SSRN 3954093. (accessed January 25,
2022).

Miao, L., Feng, J., Wu, L., Zhang, S., Ge, Z., and Pan, Y. (2016). The mediating
role of general self-efficacy in the association between perceived social support
and oral health-related quality of life after initial periodontal therapy. BMC Oral
Health 16:68. doi: 10.1186/s12903-016-0227-7

Miles, L. W., Williams, N., Luthy, K. E., and Eden, L. (2019). Adult vaccination
rates in the mentally ill population: an outpatient improvement project. J. Am.
Psychiatr. Nurses Assoc. 26, 172–180. doi: 10.1177/1078390319831763

Mo, P. K., Lou, S., Wang, S., Zhao, J., Zhang, G., Li, L., et al. (2021a). Intention
to receive the COVID-19 vaccination in china: application of the diffusion of
innovations theory and the moderating role of openness to experience. Vaccines
9:129. doi: 10.3390/vaccines9020129

Mo, P. K., Yu, Y., Luo, S., Wang, S., Zhao, J., Zhang, G., et al. (2021b). Dualistic
determinants of COVID-19 vaccination intention among university students
in China: from perceived personal benefits to external reasons of perceived
social benefits, collectivism, and national pride. Vaccines 9:1323. doi: 10.3390/
vaccines9111323

Murphy, J., Vallières, F., Bentall, R. P., Shevlin, M., McBride, O., Hartman, T. K.,
et al. (2021). Psychological characteristics associated with COVID-19 vaccine
hesitancy and resistance in Ireland and the United Kingdom. Nat. Commun.
12:29. doi: 10.1038/s41467-020-20226-9

Nerlich, B., and Jaspal, R. (2021). Social representations of ‘social distancing’ in
response to COVID-19 in the UK media. Curr. Sociol. 69, 566–583. doi: 10.
1177/0011392121990030

Neumann-Böhme, S., Varghese, N. E., Sabat, I., Barros, P. P., Brouwer, W., van
Exel, J., et al. (2020). Once we have it, will we use it? A european survey
on willingness to be vaccinated against COVID-19. Eur. J. Health Econ. 21,
977–982. doi: 10.1007/s10198-020-01208-6

Olusanya, O. A., Bednarczyk, R. A., Davis, R. L., and Shaban-Nejad,
A. (2021). Addressing parental vaccine hesitancy and other barriers to
childhood/adolescent vaccination uptake during the coronavirus (COVID-19)
pandemic. Front. Immunol. 12:663074. doi: 10.3389/fimmu.2021.663074

Padron-Regalado, E. (2020). Vaccines for SARS-CoV-2: lessons from other
coronavirus strains. Infect. Dis. Ther. 9, 255–274. doi: 10.1007/s40121-020-
00300-x

Paul, E., Steptoe, A., and Fancourt, D. (2021). Attitudes towards vaccines and
intention to vaccinate against COVID-19: implications for public health
communications. Lancet Reg. Health Eur. 1:100012. doi: 10.1016/j.lanepe.2020.
100012

Prugger, C., Wellmann, J., Heidrich, J., De Bacquer, D., De Smedt, D., De Backer,
G., et al. (2017). Regular exercise behaviour and intention and symptoms
of anxiety and depression in coronary heart disease patients across Europe:
results from the EUROASPIRE III survey. Eur. J. Prev. Cardiol. 24, 84–91.
doi: 10.1177/2047487316667781

Radloff, L. S. (1977). The CES-D scale: a self-report depression scale for research
in the general population. Appl. Psychol. Meas. 1, 385–401. doi: 10.1177/
014662167700100306

Riad, A., Huang, Y., Abdulqader, H., Morgado, M., Domnori, S., Koscik, M., et al.
(2021b). Universal predictors of dental students’ attitudes towards COVID-19
vaccination: machine learning-based approach. Vaccines 9:1158. doi: 10.3390/
vaccines9101158

Riad, A., Abdulqader, H., Morgado, M., Domnori, S., Koscik, M., and Mendes, J. J.
(2021a). Global prevalence and drivers of dental students’, COVID-19 vaccine
hesitancy. Vaccines 9:566. doi: 10.3390/vaccines9060566

Riad, A., Pokorna, A., Antalova, N., Krobot, M., Zviadadze, N., Serdiuk, I., et al.
(2021c). Prevalence and drivers of COVID-19 vaccine hesitancy among czech
university students: national cross-sectional study. Vaccines 9:948. doi: 10.3390/
vaccines9090948

Riad, A., Schunemann, H., Attia, S., Pericic, T. P., Zuljevic, M. F., Jurisson, M.,
et al. (2021d). COVID-19 vaccines safety tracking (CoVaST): protocol of a
multi-center prospective cohort study for active surveillance of COVID-19
vaccines’ side effects. Int. J. Environ. Res. Public Health 18:7859. doi: 10.3390/
ijerph18157859

Robertson, E., Reeve, K. S., Niedzwiedz, C. L., Moore, J., Blake, M., Green, M.,
et al. (2021). Predictors of COVID-19 vaccine hesitancy in the UK household
longitudinal study. Brain Behav. Immun. 94, 41–50. doi: 10.1016/j.bbi.2021.03.
008

Santhanes, D., Yong, C. P., Yap, Y. Y., Saw, P. S., Chaiyakunapruk, N., and Khan,
T. M. (2018). Factors influencing intention to obtain the HPV vaccine in South
East Asian and Western Pacific regions: a systematic review and meta-analysis.
Sci. Rep. 8:3640. doi: 10.1038/s41598-018-21912-x

Schaffer DeRoo, S., Pudalov, N. J., and Fu, L. Y. (2020). Planning for a COVID-
19 vaccination program. J. Am. Med. Assoc. 323, 2458–2459. doi: 10.1001/jama.
2020.8711

Skjefte, M., Ngirbabul, M., Akeju, O., Escudero, D., Hernandez-Diaz, S.,
Wyszynski, D. F., et al. (2021). COVID-19 vaccine acceptance among pregnant
women and mothers of young children: results of a survey in 16 countries. Eur.
J. Epidemiol. 36, 197–211. doi: 10.1007/s10654-021-00728-6

Stickley, A., Matsubayashi, T., and Ueda, M. (2020). Loneliness and COVID-
19 preventive behaviours among Japanese adults. J. Public Health 43, 53–60.
doi: 10.1093/pubmed/fdaa151

Tian, D., Song, Y., Zhang, M., Pan, Y., Ge, Z. R., Zhang, Y., et al. (2022). Genomic,
immunological, and clinical analysis of COVID-19 vaccine breakthrough
infections in Beijing, China. J. Med. Virol. 94, 2237–2249. doi: 10.1002/jmv.
27636

Wang, C., Tee, M., Roy, A. E., Fardin, M. A., Srichokchatchawan, W., Habib,
H. A., et al. (2021). The impact of COVID-19 pandemic on physical and mental
health of Asians: a study of seven middle-income countries in Asia. PLoS One
16:e0246824. doi: 10.1371/journal.pone.0246824

Wang, J., Jing, R., Lai, X., Zhang, H., Lyu, Y., Knoll, M. D., et al. (2020). Acceptance
of COVID-19 vaccination during the COVID-19 pandemic in China. Vaccines
8:482. doi: 10.3390/vaccines8030482

Frontiers in Psychology | www.frontiersin.org 8 May 2022 | Volume 13 | Article 876116

https://doi.org/10.1016/j.ajp.2020.102166
https://doi.org/10.1071/SH19234
https://doi.org/10.1071/SH19234
https://doi.org/10.3969/j.issn.1007-3728.2014.01.008
https://doi.org/10.3390/vaccines9090954
https://doi.org/10.3390/vaccines9090954
https://doi.org/10.3390/biology10080752
https://doi.org/10.3390/biology10080752
https://doi.org/10.3969/j.issn.1671-6981.2008.03.041
https://doi.org/10.3969/j.issn.1671-6981.2008.03.041
https://doi.org/10.1016/j.techfore.2021.120574
https://doi.org/10.1016/j.techfore.2021.120574
https://doi.org/10.3390/vaccines9030210
https://doi.org/10.1177/1039856218815748
https://doi.org/10.1080/08870446.2010.542815
https://doi.org/10.1080/08870446.2010.542815
https://doi.org/10.1016/S2215-0366(20)30564-2
https://doi.org/10.1186/s12903-016-0227-7
https://doi.org/10.1177/1078390319831763
https://doi.org/10.3390/vaccines9020129
https://doi.org/10.3390/vaccines9111323
https://doi.org/10.3390/vaccines9111323
https://doi.org/10.1038/s41467-020-20226-9
https://doi.org/10.1177/0011392121990030
https://doi.org/10.1177/0011392121990030
https://doi.org/10.1007/s10198-020-01208-6
https://doi.org/10.3389/fimmu.2021.663074
https://doi.org/10.1007/s40121-020-00300-x
https://doi.org/10.1007/s40121-020-00300-x
https://doi.org/10.1016/j.lanepe.2020.100012
https://doi.org/10.1016/j.lanepe.2020.100012
https://doi.org/10.1177/2047487316667781
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1177/014662167700100306
https://doi.org/10.3390/vaccines9101158
https://doi.org/10.3390/vaccines9101158
https://doi.org/10.3390/vaccines9060566
https://doi.org/10.3390/vaccines9090948
https://doi.org/10.3390/vaccines9090948
https://doi.org/10.3390/ijerph18157859
https://doi.org/10.3390/ijerph18157859
https://doi.org/10.1016/j.bbi.2021.03.008
https://doi.org/10.1016/j.bbi.2021.03.008
https://doi.org/10.1038/s41598-018-21912-x
https://doi.org/10.1001/jama.2020.8711
https://doi.org/10.1001/jama.2020.8711
https://doi.org/10.1007/s10654-021-00728-6
https://doi.org/10.1093/pubmed/fdaa151
https://doi.org/10.1002/jmv.27636
https://doi.org/10.1002/jmv.27636
https://doi.org/10.1371/journal.pone.0246824
https://doi.org/10.3390/vaccines8030482
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-13-876116 May 14, 2022 Time: 14:55 # 9

Wu et al. Psychosocial Factors and Vaccine Hesitancy

Wang, J., Lyu, Y., Zhang, H., Jing, R., Lai, X., Feng, H., et al. (2021). Willingness to
pay and financing preferences for COVID-19 vaccination in China. Vaccine 39,
1968–1976. doi: 10.1016/j.vaccine.2021.02.060

Wang, K., Wong, E. L. Y., Ho, K. F., Cheung, A. W. L., Yau, P. S., Dong, D.,
et al. (2021). Change of willingness to accept COVID-19 vaccine and reasons
of vaccine hesitancy of working people at different waves of local epidemic
in Hong Kong, China: repeated cross-sectional surveys. Vaccines 9:62. doi:
10.3390/vaccines9010062

Wei, S., Sun, W., and Song, Y. (2016). The mediating role of online social support in
online self-disclosure and online altruistic behavior of college students. Chinese
J. Behav. Med. Brain Sci. 25:4. doi: 10.3760/cma.j.issn.1674-6554.2016.07.
012

Wong, L. P., Alias, H., Wong, P. F., Lee, H. Y., and AbuBakar, S. (2020). The use
of the health belief model to assess predictors of intent to receive the COVID-
19 vaccine and willingness to pay. Hum. Vaccines Immunother. 16, 2204–2214.
doi: 10.1080/21645515.2020.1790279

World Health Organization (2022). COVID-19 Weekly Epidemiological
Update. Weekly Epidemiological Update On COVID-19 - 6 January 2022.
Available online at: https://www.who.int/publications/m/item/weekly-
epidemiological-update-on-covid-19---6-january-2022 (accessed February 4,
2022).

Yan, B., and Zheng, X. (2006). Research on the relationship between social support,
self-esteem and subjective well-being of college students. Psychol. Dev. Educ. 22,
60–64. doi: 10.3969/j.issn.1001-4918.2006.03.011

Yang, W. (2021). COVID-19: Why is China’s Vaccination Rate So Low? DW
News. Available online at: https://www.dw.com/en/covid-19-why-is-chinas-
vaccination-rate-so-low/a-57183859 (accessed January 1, 2022).

Zimet, G. D., Dahlem, N. W., Zimet, S. G., and Farley, G. K. (1988). The
multidimensional scale of perceived social support. J. Pers. Assess. 52, 30–41.
doi: 10.1207/s15327752jpa5201_2

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Wu, Wang, Ding, Zhang, Zhang, Zhao, Xu, Lai, Tu and Yang.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Psychology | www.frontiersin.org 9 May 2022 | Volume 13 | Article 876116

https://doi.org/10.1016/j.vaccine.2021.02.060
https://doi.org/10.3390/vaccines9010062
https://doi.org/10.3390/vaccines9010062
https://doi.org/10.3760/cma.j.issn.1674-6554.2016.07.012
https://doi.org/10.3760/cma.j.issn.1674-6554.2016.07.012
https://doi.org/10.1080/21645515.2020.1790279
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---6-january-2022
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---6-january-2022
https://doi.org/10.3969/j.issn.1001-4918.2006.03.011
https://www.dw.com/en/covid-19-why-is-chinas-vaccination-rate-so-low/a-57183859
https://www.dw.com/en/covid-19-why-is-chinas-vaccination-rate-so-low/a-57183859
https://doi.org/10.1207/s15327752jpa5201_2
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Do Attitudes, Mental Health Status, and Interpersonal Factors Predict COVID-19 Vaccine Hesitancy at the Early Phase of the Pandemic? A Longitudinal Study in Chinese College Students
	Introduction
	Materials and Methods
	Participants and Data Collection
	Measures
	COVID-19 Vaccine Outcomes at Follow-Up
	Mental Health Factors at Baseline and Follow-Up
	Interpersonal Factors at Baseline and Follow-Up

	Data Analyses
	Sample Size Calculation

	Results
	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


