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ABSTRACT

Objective: The Theory of Planned Behavior (TPB) is one of the most robust models in explaining health-
related behavior. In this study, we tested the extended TPB to predict university students’ intentions to
uptake COVID-19 vaccination.

Methods: An online cross-sectional survey was developed to investigate students’ intention to uptake the
COVID-19 vaccine based on the components of the TPB (i.e., attitude, subjective norms, and perceived
behavioral control) and extended components (i.e., knowledge about COVID-19, risk perception of COVID-
19, and past influenza vaccination behavior). Non-probability sampling was used to collect data from 3145
students from 43 universities in mainland China in January 2021. Structural equation modeling (SEM) was
applied to examine the proposed model. Enrolled students were relatively young (mean age = 20.80 years;
SD = 2.09), half of them are female (50.2%), and most of them were studying in undergraduate programs
(n = 3026; 96.2%).

Results: The results showed that students’ knowledge of the COVID-19 vaccine and risk perception of
COVID-19 positively influenced their attitude toward the uptake of a COVID-19 vaccine. Also, students’
attitude toward COVID-19 vaccination uptake and their past influenza vaccination uptake behaviors were
positively associated with the intention to uptake COVID-19 vaccination. Subjective norm and perceived
bezhavioral control were not significant predictors for the intention to uptake COVID-19 vaccination
(R* = 0.49).

Conclusions: The present study demonstrated that the extended TPB appears to be an efficient model
with the focus on attitude, knowledge, risk perception, and past influenza vaccination uptake behaviors in
explaining students’ intention for COVID-19 vaccination.
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The coronavirus disease 2019 (COVID-19) pandemic has dee-
ply impacted multiple aspects of human lives since the end of
2019, including physical and mental health, social interactions,
economy, education, and occupations.”® Vaccination against
the virus has become the most important measure in tackling
COVID-19 as most countries worldwide continue to struggle
to control the spread of the virus. The development of COVID-
19 vaccines worldwide has been accelerated in response to the
urgent need to control the spread of the virus, and more than
60 candidate vaccines are under clinical evaluation.” However,
research has demonstrated that significant minority of indivi-
duals worldwide are still hesitant about the COVID-19 vaccine
injection.® > Consequently, hesitancy and resistance to uptake
vaccination may hamper the effectiveness of controlling the
spread of the virus.'® Therefore, it is important to understand

the factors predicting individuals’ intention to uptake COVID-
19 vaccination.

Applying theory to real life practical situations is beneficial
because theories provide a comprehensive consideration of
behavior changes concerning critical factors."” For example,
the Theory of Planned Behavior (TPB) can be used as
a practical framework to understand important factors for
intention to uptake COVID-19 vaccination. Research has
applied the TPB to analyze individuals’ attitudes toward (and
uptake of) vaccination such as influenza'®'* and human papil-
lomavirus (HPV).2® Therefore, the TPB may also work for
COVID-19 vaccination uptake. Indeed, a meta-analysis of
TPB studies showed that attitudes, subjective norm, and per-
ceived behavioral control accounted for 39% variance in inten-
tions to uptake vaccination in a previous study.”' According to
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the TPB,?* three core components, comprising attitude, sub-
jective norm, and perceived behavioral control, together shape
an individual’s intentions to uptake vaccination. Individuals’
attitudes toward a behavior refers to the degree to which an
individual has a favorable or unfavorable evaluation toward
a specific behavior.”’ Perceived subjective norm regarding
behavior refers to individuals’ perceptions of judgment from
significant others (e.g., friends, family, and society members
more generally) in engaging in a specific behavior.* Perceived
behavioral control refers to the confidence toward the like-
lihood of successfully engaging in a specific behavior.**

Based on the efficiency in explaining vaccination uptake for
influenza and HIV, the TPB has been successfully used for
predicting intentions to uptake COVID-19 vaccination.”
A recent study demonstrated that individuals who had
a more positive attitude toward vaccination uptake, scored
higher on subjective norms and self-efficacy had higher will-
ingness to uptake vaccination against COVID-19.° Another
study showed that parents’ positive attitudes, perceived family
members’ supporting COVID-19 vaccination for children, and
perceived behavioral control of having the children uptake
COVID-19 vaccination were associated with higher parental
acceptability of COVID-19 vaccination for children.””
However, more evidence is needed to better understand how
the TPB can be used to inform our understanding of the
intention to uptake COVID-19 vaccination based on the fol-
lowing reasons.

First, COVID-19, a novel infectious disease, can cause death
within a relatively short period among individuals in high-risk
groups. Therefore, the vaccines for COVID-19 have been
developed in an extremely short period. More specifically,
compared to all previous human vaccines, the COVID-19
vaccines were developed in much shorter time periods.
Consequently, individuals worldwide are being encouraged to
have a COVID-19 vaccination based on much less scientific
evidence compared to other vaccines. Second, since the begin-
ning of the COVID-19 pandemic, there has been much mis-
information and many conspiracy theories that may increase
individuals’ hesitance and resistance to uptaking COVID-19
vaccination.?® Third, in addition to the original three core
components of the TPB, further components (e.g., knowledge
on COVID-19 vaccines, risk perception COVID-19, and past
behaviors of vaccination uptake) that can amplify the efficacy
of the TPB should be tested to construct an extended TPB to
better predict behavioral intentions regarding the uptake of
COVID-19 vaccination.

Knowledge about vaccines and risk perception of risk due to
disease are two possible components that warrant examining in
relation to the intention to uptake vaccination. These two
important factors are also applicable to COVID-19 (i.e., knowl-
edge about COVID-19 vaccines and risk perception of
COVID-19 are important factors in relation to the intention
to uptake COVID-19 vaccination). Knowledge concerning the
benefits of COVID-19 vaccination have been positively asso-
ciated with COVID-19 vaccination uptake intentions.*®
Moreover, risk perception is associated with individuals’
health-related attitudes,” and perceived high risk of contract-
ing COVID-19 also increases the likelihood of preventive
behaviors such as wearing a mask, washing hands, and keeping

social/spatial distance.”®*® However, the role of knowledge
concerning COVID-19 vaccines and risk of COVID-19 may
contribute individuals’ favorable attitude toward COVID-19
vaccines and therefore increase intention to uptake.

Past influenza vaccine uptake is another component that
warrants inclusion in the extended TPB explaining the inten-
tions to uptake COVID-19 vaccination. A systematic review of
influenza vaccination intention and behaviors identified past
vaccination behaviors as one of factors predicting current
intentions to influenza vaccination.'® However, whether past
influenza vaccination behaviors predict the intentions to
uptake COVID-19 vaccination is unknown. Therefore, the
present study incorporated knowledge concerning COVID-19
vaccination, risk perception of COVID-19, and past influenza
vaccination uptake with the TPB’s key factors (i.e., attitude,
subjective norm, and perceived behavioral control) to predict
the intentions to uptake COVID-19 vaccination among uni-
versity students in China. University students are generally
considered as low-risk groups and are not among the priority
groups in getting vaccinated. Consequently, university stu-
dents might not pay full attention to the vaccine information
and may not be fully aware of the importance of vaccination.
However, when fighting against COVID-19, vaccinating every-
one is paramount. Therefore, it is extremely important to
include university students and understand their intentions
concerning vaccination. The following hypotheses were
proposed:

H1: Knowledge concerning COVID-19 vaccination will be
positively associated with attitude toward COVID-19 vaccina-
tion uptake.

H2: Risk perception of COVID-19 will be positively associated
with attitude toward COVID-19 vaccination uptake.

H3: Attitude toward COVID-19 vaccination will be positively
associated with the intentions toward COVID-19 vaccination
uptake.

H4: Subjective norm will be positively associated with the
intentions toward COVID-19 vaccination uptake.

H5: Perceived behavioral control will be positively associated
with the intentions toward COVID-19 vaccination uptake.

Heé: Past influenza vaccination uptake will be positively asso-
ciated with the intentions toward COVID-19 vaccination
uptake.

Methods
Participants and recruitment procedure

The Institutional Review Board of the Jianxi Psychological
Consultant Association (IRB ref: JXSXL-2020-DE22) approved
the study protocol. The study comprised an online survey
method utilizing non-probability sampling. The data were
collected between January 5 and 16, 2021, a period in which
mainland China had begun COVID-19 vaccination uptake.
However, university students are not the priority population



in getting COVID-19 vaccination. Therefore, authorities have
not promoted vaccination uptake for university students.
However, the students can get vaccinated if they themselves
go to a hospital.

To recruit the sample, college counselors in different
universities were first approached by the research team to
help launch the online survey and disseminate the study
information to the target population (i.e., university stu-
dents) via their respective online social communities. The
present study recruited 3145 mainland Chinese students
who were voluntarily willing to participate in the survey.
All the students were clearly informed of their right in
participation, including the confidentiality and the anonym-
ity of their data, on the first page of the online survey. All
participants provided informed consent and completed all
the survey items given that the survey platform did not allow
missing answers. Therefore, no missing data were observed
in the present study. Moreover, there were only two inclu-
sion criteria for participants. These were that they were (i)
students studying in an undergraduate or a postgraduate
university program in mainland China, and (ii) aged
18 years or over.

Measures

Theory of Planned Behavior (TPB) measures. Attitudes in the
TPB were assessed using six items rated on a seven-point scale
from 1 (strongly disagree) to 7 (strongly agree). The scale had
excellent internal reliability (0.93), average variance extracted
(0.69), and composite reliability (0.93). A sample item is
“Vaccination is a very effective way to protect myself against
COVID-19”. A higher score indicates a more positive attitude
toward COVID-19 vaccination uptake.

Subjective norms in the TPB were assessed using two items
rated on a four-point scale from 1 (not important at all) to 4
(very important). The items had very good internal reliability
(0.86), average variance extracted (0.76), and composite relia-
bility (0.86). A sample item is “Is your family an important
factor for you to get vaccinated against COVID-19?”. A higher
score indicates a higher level of subjective norms.

Perceived behavioral control in the TPB was assessed using
a single item (“I can choose whether to get a COVID-19
vaccination or not”) rated on a seven-point scale. A higher
score indicates a higher level of self-efficacy in getting vacci-
nated against COVID-19.

The intention to get vaccinated against COVID-19 in
the TPB was assessed using two items. One item (“When
a COVID-19 vaccine becomes available, will you get vac-
cinated?”) was rated on a four-point scale from 1 (defi-
nitely unwilling) to 4 (definitely willing). The second item
(“Please rate your current level of willingness to receive
a COVID-19 vaccine”) was rated from 1 (very low) to 10
(very high) on a visual analogue scale. The internal relia-
bility (0.72), average variance extracted (0.56), and com-
posite reliability (0.72) of the two intention items were
acceptable. A higher score indicates more willingness to
get COVID-19 vaccinated.
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Knowledge measure. Knowledge concerning COVID-19 vaccina-
tion was assessed using two items rated on a seven-point scale from 1
(strongly disagree) to 7 (strongly agree). The two items had very good
internal reliability (0.84), average variance extracted (0.72), and com-
posite reliability (0.84). A sample item is “I know very well how
vaccination protects me from COVID-19”. A higher score indicates
a better level of knowledge concerning COVID-19 vaccination.

Risk perception measure. Risk perception of COVID-19 infec-
tion was assessed using four items rated on a seven-point scale
from 1 (not at all) to 7 (certain). The scale had acceptable internal
reliability (0.75), average variance extracted (0.45), and composite
reliability (0.75). A sample item is “What do you think are your
chances of getting COVID-19 over the next one month compared
to others outside your family?”. A higher score indicates a higher
level of perceived COVID-19 infection.

Past influenza vaccine behavior measure. Past influenza vac-
cine behavior was assessed using a single item (“Did you receive an
influenza vaccination in the past few years?”). The item was rated on
a four-point scale from 1 (never) to 4 (always). A higher score indicates
a higher level of adherence to getting vaccinated against influenza.

Background information measures. Several demographic
questions (ie., age, gender, major study in the university, and level
of education [undergraduate vs. postgraduate]) were also asked in
the survey.

Data analysis

Descriptive statistics were analyzed using the standard procedure
such as means and frequencies to illustrate the participants’ char-
acteristics, including their demographics and mean scores of the
measures used in the proposed model (Figure 1; please see below
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H1

H3
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Figure 1. The proposed model in explaining COVID-19 vaccination uptake
among mainland Chinese university students.




3416 (&) C-W.FANETAL

for detailed information). Pearson correlation coefficients were
calculated to understand the zero-order associations between the
studied variables. Finally, the proposed model was examined using
the structural equation modeling (SEM) method with the max-
imum likelihood estimator and bootstrapping method. More spe-
cifically, the proposed model is outlined in Figure 1, where
knowledge and risk perception are the explanatory factors under-
lying attitude; attitude in turn is the explanatory factor underlying
intention to have a COVID-19 vaccine; subjective norms, perceived
behavioral control, and past behavior concerning influenza vacci-
nation uptake are also the explanatory factors underlying intention
to have a COVID-19 vaccination. All the explanatory factors were
constructed latently, except for those variables assessed only using
one item (ie., perceived behavioral control and past behavior).
Moreover, two indirect effects were examined in the model: (i)
the path between knowledge and intention toward COVID-19
vaccination uptake via attitude, and (ii) the path between risk
perception and intention toward COVID-19 vaccination uptake
via attitude. For the two indirect effects, bootstrapping method with
5000 bootstrapping samples was used to examine whether the
indirect effects were significant. A significant indirect effect is
supported when its 95% confidence interval (i.e., the range between
upper limit confidence interval [ULCI] and lower limit confidence
interval [LLCI]) does not contain 0.”!

Results

The participants came from 30 provinces in mainland China
(covering 88% of the mainland China’s provinces). The parti-
cipants’ characteristics are presented in Table 1. A relatively
balanced gender distribution was found among the recruited
participants (1578 females; 50.2%) and the participants were
relatively young (mean age = 20.80 years; SD = 2.09) with most
of them were studying on undergraduate programs (n = 3026;
96.2%). Less than 10% of the participants were studying
a program related to health (n = 241; 7.7%). When comparing
the demographics of the present sample and all mainland
Chinese university students (https://www.wutongguo.com/
report/223.html; https://job.hunnu.edu.cn/detail/student_
source_info?menu_id=261; http://www.moe.gov.cn/s78/A03/
moe_560/jytjsj_2019/qg/202006/t20200611_464803.html), no
significant differences were found in gender distribution

Table 1. Participants’ characteristics (N = 3145).

(x2 = 0.08; p = .77), education level (X2 = 1.42; p = .23), and
the program studied at the university (x> = 0.31; p = .58).
However, the present sample (mean age 20.8 years) was slightly
older than the mainland Chinese university students, whose
mean age was 20.0 years (t = 19.12; p < .001). Moreover, the
participants’ scores in the measures that were used in the
proposed model are presented in Table 1.

Table 2 shows the correlations between the studied vari-
ables used in the proposed model. The proposed model was
supported by most of the SEM fit indices (RMSEA = 0.061,
SRMR = 0.055, TLI = 0.974, and CFI = 0.980) and only the
significant x* test (x> = 1544.648, df = 120; p < .001) did not
support the data-model fit (Figure 2). Moreover, all the tested
paths were significant, except for the path between subjective
norms and intention toward COVID-19 vaccination uptake
(p = .052) and that between perceived behavioral control and
intention toward COVID-19 vaccination uptake (p = .778).
More specifically, the standardized coefficients were 0.98
between knowledge and attitude (p < .001); 0.08 between
risk perception and attitude (p < .001); 0.70 between attitude
and intention toward COVID-19 vaccination uptake (p
< .001); and 0.10 between past influenza vaccination uptake
and intention toward COVID-19 vaccination uptake (p
<.001) (Figure 2).

The indirect effects proposed in the model were both sup-
ported by the SEM results. More specifically, the unstandar-
dized coefficient in the path between knowledge and intention
toward COVID-19 vaccination uptake via attitude was 0.389
(bootstrap SE = 0.020; ULCI = 0.429; LLCI = 0.350); and the
path between risk perception and intention toward COVID-19
vaccination uptake via attitude was 0.011 (bootstrap
SE = 0.005; ULCI = 0.023; LLCI = 0.0002) (Table 3).

Discussion

To the best of the present authors’ knowledge, the present
study is the first large-scale study to examine university stu-
dents’ intention toward getting a COVID-19 vaccine, and
comprised 43 universities and 3145 participants across main-
land China. The study used the key components in the TPB
(i.e., attitude, subjective norms, and perceived behavioral con-
trol), and other relevant components (i.e., knowledge, risk

M (SD) or n (%) Total range

Gender (female) 1578 (50.2%) -
Age 20.80 (2.09) 18-40
Education level (undergraduate) 3026 (96.2%) -
Professional (health-related) 241 (7.7%) -
Knowledge 5.62 (1.15) 1-7
Risk perception 3.06 (1.18) 1-7
Past behavior relating to influenza vaccination 1.71 (0.84) 1-4
Attitude toward COVID-19 vaccination 5.82 (0.94) 1-7
Vaccination is a very effective way to protect myself against COVID-19 5.76 (1.16) 1-7
It is important that | get the COVID-19 vaccination. 5.93 (1.38) 1-7
Vaccination greatly reduces my risk of catching COVID-19. 5.94 (1.08) 1-7
The contribution of the COVID-19 vaccination to my health and well-being is very important 6.00 (1.06) 1-7
The COVID-19 vaccination plays an important role in protecting my life and that of others 5.88 (1.14) 1-7
Getting the COVID-19 vaccination has a positive influence on my health 5.42 (1.39) 1-7
Subjective norms toward COVID-19 vaccination 2.87 (0.82) 1-4
Perceived behavioral control toward COVID-19 vaccination 5.78 (1.24) 1-7
Intention toward COVID-19 vaccination 5.31(1.44) 1-7
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Table 2. Correlation matrix between variables used in the proposed model.

1. 2. 3. 4. 5. 6. 7.

1. Knowledge 1
2. Risk perception —.148** 1
3. Attitude J75%*%  —,093** 1
4. Subjective norms 013 .075** .004 1
5. Perceived behavioral ~ .477** —.096** .558** 017 1

control
6. Past behavior® 024 J12%% .01 .030 .016 1
7. Intention 367*%  .096%* .487** —.021 .280** .061** 1
**p < 0.01.

Past behavior relating to influenza vaccination.
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Figure 2. Results of the proposed model in explaining COVID-19 vaccination
uptake among mainland Chinese university students.

Table 3. Direct and indirect effects in the proposed model.

Direct path Coeff. SE  t-value p-value
Knowledge— Attitude 983 .019 4996  <0.001
Risk perception— Attitude 084 .026 5474  <0.001
Attitude— Intention 698 .030 23.045 <0.001
Subjective norms— Intention —-035 .019 -1.946 0.052
Perceived behavioral control—Intention 008 .022 .281 0.778
Past behavior®—Intention 097 .017 4372 <0.001
Indirect path Coeff.  SE ULCl LLCI
Knowledge— Attitude—Intention 389 .020 429 .350
Risk perception— Attitude— Intention 011 .005 023 .0002

Coeff. = coefficient (unstandardized coefficients 0029; SE = standard error;
ULCI = upper limit of confidence interval at 95%; LLCl = lower limit of con-
fidence interval at 95%.

The indirect paths were tested using bootstrapping methods (5000 bootstrapping
samples).

Past behavior relating to influenza vaccination.

perception, and the past vaccination behavior) to augment the
efficacy of TPB in explaining intention toward COVID-19
vaccination uptake.

The results supported the hypotheses that students” knowl-
edge concerning COVID-19 vaccine (H1) and risk perception
of COVID-19 (H2) would positively influence their attitude
toward COVID-19 vaccination uptake. Additionally, students’
attitude (H3) toward COVID-19 vaccination as well as their
past influenza vaccination uptake behavior (H6) were
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positively associated with the intentions toward COVID-19
vaccination uptake. On the other hand, two hypotheses were
not supported. More specifically, subjective norm (H4) and
perceived behavioral control (H5) were not significant predic-
tors for the intentions toward COVID-19 vaccination uptake.
Nevertheless, in general, the present study’s findings support
the premise that the TPB can be used to understand university
students’ intention toward COVID-19 uptake and explain
health-related behavior,”" as well as extended TPB appearing
to augment the efficacy of original TPB.>

Original TPB components in explaining intention to
uptake COVID-19 vaccination

In the present study, Chinese university students were positive
about the COVID-19 vaccine (an average score of 5.82 on
a seven-point Likert scale), which is in line another Chinese
study reporting that only 16.4% would definitely or probably
decline getting the COVID-19 vaccine.*®> Moreover, the finding
that students’ attitude toward the COVID-19 vaccine was
strongly associated with their vaccination intention is consis-
tent with recent previous studies,”** including the one that
found positive attitude toward the vaccine is a significant pre-
dictor of COVID-19 vaccine uptake intentions.*

However, subjective norm was not a significant predictor for
COVID-19 vaccine intention. In other words, students’ perception
of judgment from others was not a significant predictor for their
own behavior and intention. This was in line with a previous study
in which subjective norms did not predict physical activity beha-
vior of patients on hemodialysis.® However, the finding contra-
dicts other studies. For example, Guidry et al.*® found that
individuals who had a more positive attitude toward vaccination,
scored higher on subjective norms and had higher COVID-19
vaccine uptake intention. Also, Lin et al.** found in their study that
knowing the vaccine has been taken by many individuals from the
general public may serve as a cue in uptake of COVID-19 vaccina-
tion. One of the possible explanations is that both previous studies
were conducted during the relatively early period of the COVID-
19 pandemic. Guidry et al.*® completed their survey in July 2020,
and Lin et al.** completed their survey in May 2020. During that
period, the information concerning COVID-19 was still unclear
with arguments and debates on a variety of topics concerning
COVID-19 coming from public officials, scientists, and stake-
holders across various media platforms.®” It is possible that parti-
cipants would lean more toward their family members or
important others, which resulted in the subjective norm being
much more important to their vaccination intention when the
pandemic started. Instead, the present study completed data col-
lection in January 2021, in which more open discussion and
evidence were available and individuals were generally more
clear concerning COVID-19 information. Therefore, participants
in the present study may have already made up their own mind in
relation to their personal intention toward COVID-19 vaccination
uptake.

Perceived behavioral control was also not a significant pre-
dictor toward intention for COVID-19 vaccination uptake.
This finding also contradicts with previous studies. For exam-
ple, Zhang et al.”” found that perceived behavioral control of
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having children uptake COVID-19 vaccination was associated
with higher parental acceptability of COVID-19 vaccination
for children. Additionally, Guidry et al.*® found that high
perceived behavioral control was a significant predictor of
willingness to take a COVID-19 vaccine. Moreover, Xiao et al.*>
found that perceived behavioral control was a significant pre-
dictor of vaccination intentions among 5149 participants from
five databases. The difference in findings is likely explained by
Chinese society’s expectation of who should receive a COVID-
19 vaccination first More specifically, frontline healthcare
workers who have a higher risk of exposure to COVID-19
and those aged 65 years have the highest priority in receiving
a COVID-19 vaccination.”® In contrast, the present study’s
participants were university students, a population that has
a lower priority in COVID-19 vaccination uptake. Being low
priority may have influenced the students’ confidence in
COVID-19 vaccination uptake and further influenced the asso-
ciation between perceived control and intention toward
COVID-19 vaccination uptake.

Other components in the extended TPB

The finding that knowledge concerning the COVID-19 vaccine
was directly associated with attitude and indirectly with inten-
tion is consistent with previous studies.””**' Concerns about
vaccine safety is a commonly cited reason for being unsure
about whether to get a vaccination.*” Therefore, when indivi-
duals have the safety knowledge concerning COVID-19 vacci-
nation, their intention toward COVID-19 vaccination uptake is
increased. Indeed, Fisher et al.” indicated that their study
participants wanted more information about the vaccine,
such as its compatibility with personal health conditions and
whether it is recommended by doctors or official organizations.
Moreover, Grech and Gauci*® conducted an online survey with
852 participants from Health Sciences, Dentistry and Medicine
departments and found that participants were most concerned
about the potential long-term side effects of the COVID-19
vaccine.

Apart from knowledge, students’ risk perception of the
COVID-19 vaccine was another significant factor directly asso-
ciated with their attitude and was indirectly associated with
intention. This result concurs with other studies.”****>** For
example, a study of 1062 US college students™® found that
perceived severity and fear of COVID-19 were positively asso-
ciated with their attitude of vaccine acceptance. Moreover,
similar findings have been reported in other populations,
such as those in France and Israel.*>**** Therefore, the impor-
tance of risk perception in explaining an individual’s attitude
toward vaccination uptake should not be ignored.

Past vaccination uptake behaviors were directly and strongly
associated with intention toward COVID-19 vaccination
uptake. This result is also consistent with other relevant studies.
For instance, individuals who have received the seasonal influ-
enza vaccine in the previous year report higher intention to get
the COVID-19 vaccine across the world compared to those that
have not.”*>****%® Similarly, a cross-sectional study from
32,361 UK adults found that individuals who had not received
a past vaccine were twice as uncertain about the COVID-19

vaccine and 3.4 times more likely to refuse the COVID-19
vaccine than those who had previously received vaccines.*’

Limitations

A few limitations should be noted when interpreting the
present study’s results. First, although the study had a large
sample size across 43 universities from China, the students
comprised a convenience sample and voluntarily partici-
pated in the study. Therefore, the generalizability of the
present findings is restricted. Additionally, the students
who chose to take a part in this survey might share different
characteristics than those who chose not to participate,
which may have resulted in biased information. Second,
this study used a cross-sectional design and had no long-
term follow up. Given that information related to COVID-
19 vaccines is released in a daily basis, students” knowledge,
risk perception, attitude, and subjective norms toward
COVID-19 vaccination may potentially change over time.
However, the cross-sectional design prevents the capturing
of such changes. Additionally, recall bias commonly exists in
cross-sectional studies and should be taken into considera-
tion when interpreting the results. Some questions asked
students to recall their past behaviors (e.g., “Did you receive
an influenza vaccination in the past few years?”). Therefore,
recall bias cannot be excluded. Third, students’ knowledge
concerning COVID-19 vaccination was evaluated by their
subjective perceptions, which cannot be used to represent
the objective knowledge level. Therefore, the interpretation
of the results should be treated with caution when taking
subjective perspectives into consideration. Finally, the sur-
vey did not include quality control items to ensure the
validity for every answer (e.g., asking what 1 + 1 is after
item answers to ensure that the participants were paying
attention to the survey items). Therefore, future studies are
needed to consider using this type of quality control to
ensure survey validity.

Conclusions

The present study used the extended TPB to provide useful
guidance for tailored students’ perceptions to enhance inten-
tion of acceptance for new COVID-19 vaccines.

It demonstrated that the extended TPB appears to be an
efficient model with the focus on attitude, knowledge, risk
perception, and past influenza vaccination uptake behaviors
in explaining students’ intention for COVID-19 vaccination.
Groundwork for public acceptance of COVID-19 vaccines
should be the foundation of vaccine distribution alongside
public health campaigns that counter misinformation and
conspiracy theories concerning the efficacy and safety of
COVID-19 vaccines. Public health efforts to increase accept-
ability among student populations should start immediately.
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