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ABSTRACT

Vaccination is crucial in controlling the spread of the coronavirus disease 2019 (COVID-19) that triggered the
pandemic, but herd immunity can only work with high vaccination coverage in the population. This study aims
to measure the COVID-19 knowledge level and determine the factors influencing COVID-19 vaccination inten-
tion among university students in Malaysia. A cross-sectional online survey was carried out with 1,274
Malaysian university students in July 2021. Univariate and multivariate analyses were employed to examine
the relationships between the study variables. Results showed that the majority of university students had
an acceptable level of knowledge of COVID-19. The knowledge, risk perception of COVID-19, social norms,
and perceived benefit of COVID-19 vaccination were positively associated with vaccination intention.
However, perceived trust in information sources of COVID-19 vaccination and the government's response to
COVID-19 did not affect the university students’ desire to receive the vaccination. These findings are essential
for health policymakers and healthcare providers to implement evidence-based interventions to increase
COVID-19 vaccination uptake among university students.

© 2023 Chinese Medical Association Publishing House. Published by Elsevier BV. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

“No one will ever be truly safe until everyone is safe.” This was a loud
and clear message from the Deputy Secretary-General of the United
Nations, Amina Mohammed, on handling the coronavirus disease
2019 (COVID-19) pandemic crisis [1]. This message is not limited in
its use to describe the global economic crisis caused by the COVID-
19 pandemic but can also describe the progress of the COVID-19 vac-
cination program [2]. A high-level action is urgently required to
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increase the vaccination rate to control the spread of COVID-19 caused
by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
Although preventive measures of non-pharmaceutical interventions
(NPIs), such as social distancing, personal protection, and environmen-
tal and travel measures, can suppress the spread of COVID-19 [3], herd
immunity is frequently cited as the desired panacea to stop the COVID-
19 pandemic [4]. Many countries’ regulatory affairs agencies have
authorized or approved several vaccines for emergency use against
COVID-19 [5,6]. However, a sizeable population across the globe is
still undecided about whether to receive the vaccine or not. For exam-
ple, a global survey reported that only 71.5% of the respondents were
somewhat likely to take a COVID-19 vaccine [7]. Yamey and col-
leagues found that 2.8 million people remained entirely unvaccinated
[8]. Therefore, the failure to increase access to vaccines by more peo-
ple in all countries is the principal reason the virus is still winning [9].

Many colleges and universities are starting the fall semester at total
capacity, with residential colleges full of students, courses held
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in-person, and various physical events resumed. Hence, vaccination is
the only tool to keep students safe and COVID-19 at bay. For instance,
in the United States, more than 1,000 public and private colleges and
universities require their students and employees to be vaccinated
against COVID-19 before returning to campus for the fall semester of
2021 [10]. Canadian colleges and universities have also adopted manda-
tory vaccination policies [11]. In Malaysia, similar policies are imple-
mented; only fully vaccinated students, academic staff, and non-
academic staff are allowed to enter the campus [12]. Despite concerns
about the need for immunisation among university students, some stu-
dents are hesitant to get the jab. Recognizing the difficulties in persuad-
ing these vaccine-resistant students to be vaccinated, an essential step
forward is to understand the factors influencing vaccination intention.
However, in the current literature, there remain critical gaps. First,
our literature search, involving databases such as PubMed, Google Scho-
lar, and Scopus, did not yield any relevant Malaysia-specific studies. Past
studies primarily focused on Western contexts [13,14]. Due to vast dif-
ferences in contexts and cultures, these findings are of limited generaliz-
ability to the situation in Malaysia. Malaysia is a multi-ethnic and
cultural country, which comprises ethnic Bumiputra (70%), Chinese
(22%), Indians (7%), and others (1%) [15]. Thus, different ethnicity
has different beliefs. Second, among the limited literature on contribut-
ing factors of vaccination intention among university students, past stud-
ies heavily focused on demographic factors (e.g., age, education, and
gender), and personal factors, such as knowledge of vaccines [16], while
comparatively, sparse research explored influences at other levels, such
as risk perception, trust in information sources, and government
response. Therefore, to fill these research gaps, the current study aims
to measure COVID-19 knowledge level and determine personal factors
influencing COVID-19 vaccination intention among university students.

2. Methods
2.1. Ethical approval and recruitment procedure

The survey questionnaire, via a Google Forms weblink, was dis-
tributed in July 2021 by the authors and representatives of participat-
ing universities through social networking applications and email
blasting services to recruit respondents. First, stratified random sam-
pling was used to select the universities. Specifically, six main regions
were identified, namely: (1) northern region, (2) central region, (3)
southern region, (4) east coast, (5) Sabah, and (6) Sarawak. Next,
within each region, one public university and one private university
were randomly selected when the student population in each univer-
sity was more than 10,000. However, 42 out of 53 private universities
in Malaysia are located in the northern and central regions, and some
regions do not have any private universities [17]. Moreover, only the
private universities in these two regions have more than 10,000 stu-
dents. Hence, two private universities (i.e., one each from the northern
and central regions) were selected to represent the sample of univer-
sity students from private institutions for this study. Thirdly, respon-
dents were recruited among the students from the selected
universities regardless of their enrolment in matriculation, foundation,
diploma, bachelor, master, or doctorate programs.

Given that the focus of this study was on university students,
respondents who were not from the participating universities, were
not presently enrolled in any of the levels mentioned above, or had
graduated from university were excluded from the study. In addition,
a snowballing method was adopted whereby each participating univer-
sity email-blasted the weblink of the questionnaire to their students to
increase the sample size. Before data collection, this study was
approved by the Scientific and Ethical Review Committee of Universiti
Tunku Abdul Rahman, Malaysia (Ref no: U/SERC/123/2021).
Informed consent from each respondent was presumedly given when
they proceeded through the survey questionnaire after reading the first
page of the study information and purpose.

The sample size was calculated using the Kish formula with a con-
fidence interval level of 95% and a 4% margin for error. The COVID-19
vaccine acceptability was 52.8% [13]. Therefore, the sample size in
this study was estimated to be 1,274 after adjusting for a 20% drop-
out rate and 40% non-response rate [18].

2.2. Measurements

The survey questionnaire was written in British English and con-
sisted of eight main themes assessing: (1) knowledge of COVID-19;
(2) risk perception of COVID-19; (3) social norm of COVID-19 vaccina-
tion; (4) perceived benefits of COVID-19 vaccination; (5) perceived
trust on information sources about COVID-19 vaccination; (6) percep-
tion towards government’s response to COVID-19 pandemic; (7)
COVID-19 vaccination intention and (8) demographic characteristics.

To measure knowledge about COVID-19, respondents were asked
to state true or false for 13 items adapted from a previous study
[19]. The respondents were tested based on their knowledge of clinical
presentations (items 1-4), transmission routes (items 5-8), and pre-
vention and control (items 9-13) of COVID-19. Respondents were pro-
vided with three response options, “true,” “false,” or “not sure,” to
these questions. A correct response to an item was assigned 1 point,
while an incorrect/not sure response was given 0 points. The maxi-
mum total score ranged from O to 13, with a higher score indicating
a better knowledge of COVID-19.

The risk perception of COVID-19 was measured based on respon-
dents’ perceived seriousness of the COVID-19 pandemic, perceived
likelihood of contracting the virus themselves, and the likelihood of
their family, friends, and people in their country contracting the virus
to understand their present level of anxiety about the virus [20].
Respondents were asked to respond to seven items using a 4-point
scale ranging from 1 (Strongly Disagree) to 4 (Strongly Agree). The
conceptualization of Dryhurst et al. [20] was adopted to measure this
construct by modifying items from studies that examined risk percep-
tion in previous pandemics [21,22]. Examples included “The problem
of the COVID-19 outbreak is important to me” and “I am worried that I
will be infected with COVID-19 in the future”. To treat this as a contin-
uous variable, all items were summed and averaged to create a com-
posite score, with a higher score indicating a higher risk perception.

The respondents were asked about their family and friends' support
if they intended to be vaccinated to measure the social norm of COVID-
19 vaccination. Three items were adapted from Shmueli et al. [23],
which were “If I tell my parents that I intend to get vaccinated against
COVID-19 when a vaccine is available, they will respond positively”,
“If I tell my friends and relatives that I intend to get vaccinated against
COVID-19 when a vaccine is available, they will respond positively”,
and “Most of my friends will support the COVID-19 vaccine”. A 4-
point scale was used, ranging from 1 = “Strongly Disagree” to
4 = “Strongly Agree”. The responses were summed up and averaged,
with a higher score showing higher social norms.

Perceived benefits of COVID-19 vaccination were measured with
two items adapted from Lin et al. [24], including “Vaccination is a
good idea because I feel less worried about catching COVID-19” and
“Vaccination decreases my chance of getting COVID-19 or its compli-
cations”. A 4-point scale was used, ranging from 1 = “Strongly Dis-
agree” to 4 = “Strongly Agree”. We averaged the responses and
created a composite score. A higher score indicates a higher perceived
benefit of COVID-19 vaccination.

To assess the perceived trust in information sources for COVID-19
vaccination, six items adapted from Soveri et al. were used [25],
including “I trust what medical doctors say about COVID-19 vaccines”
and “I trust what scientists say about COVID-19 vaccines”. A 4-point
scale was used, ranging from 1 = “Strongly Disagree” to 4 = “Strongly
Agree”. All responses were summed and averaged to create a single
index, with a higher score indicating higher trust in information
sources.
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To assess students’ opinions towards the government’s response to
the COVID-19 pandemic, the COVID-SCORE-10 instrument was
adopted [26]. Items included, for example, “The government helped
me and my family meet our daily needs during the COVID-19 pan-
demic in terms of income, food, and shelter”, and “The government
communicated clearly to ensure that every-one had the information
they needed to protect themselves and others from COVID-19, regard-
less of socioeconomic level, migrant status, ethnicity or language”. The
responses were on a 4-point scale, ranging from 1 = Strongly Disagree
to 4 = Strongly Agree. The score of each item was averaged to create a
composite score. A higher score indicates a positive response toward
the government managing COVID-19 in Malaysia.

On a four-point scale (1 = “Strongly Disagree”, 4 = “Strongly
Agree”), we used two items derived from Kelly et al. [27] to measure
COVID-19 vaccination intention: “If I can get a vaccine for COVID-19
today, I would like to get vaccinated” and “If general public in Malay-
sia can get a vaccine for COVID-19 today, I would like to encourage my
family and friends to get vaccinated”. Finally, we averaged the
responses and created a composite score. A higher score indicates a
higher intention to get vaccinated.

Demographics were treated as control variables to reduce potential
confounding effects. Demographic questions included age, gender, eth-
nicity, religion, university, study field, monthly household income,
and current study year.

2.3. Reliability test and data analysis

Before data collection, a pilot test was conducted to test the validity
of the content and reliability of the questionnaire with Cronbach’s alpha.
The results showed that the Cronbach alpha for all items used in that par-
ticular instrument used in this study ranged from 0.755 to 0.969. The
results are reliable according to Ursachi et al., where the range of Cron-
bach’s alpha of 0.6 to 0.7 indicates an acceptable level of reliability, and
0.8 or greater shows a perfect level of reliability [28].

Both descriptive and inferential statistics were applied in the data
analysis. Using the Statistical Package for Social Sciences (SPSS) Version
26.0, frequency, percentages, means, standard deviation, and t-test were
presented as descriptive statistics to answer the research objectives. To
determine the factors influencing COVID-19 vaccination intention, we
used hierarchical ordinary least squares regression to examine the incre-
mental assessment of R in each stage and the relative effects of variables
while accounting for those entered simultaneously or in previous steps
by entering variables in distinct blocks [29]. For example, we entered
the intention to vaccinate in the first block, along with demographic
and other control variables. Meanwhile, knowledge, risk perception,
social norms, perceived benefit, perceived trust in information sources,
and government response were entered in the second block.

3. Results
3.1. Demographic characteristics

The characteristics of the demographic variables are displayed in
Table 1. The respondents ranged from 17 to 55 years (M = 24.3 + 5.
92), with 67.03% identifying as females, which concurs with the gen-
eral population in the universities in Malaysia where there are signif-
icantly more female students than male students (i.e., 57.31% female
and 42.69% male) [30]. In addition, the statistics show that 45.75% of
respondents were from the Malay ethnic group, and most of the
respondents studied in public universities (80.46%).

3.2. Descriptive statistics

In the context of the knowledge level of COVID-19, 13 questions
with 1 point awarded for one correct answer, the average knowledge

Table 1
Demographic characteristics of participants (N = 1,274).

Characteristic Category N (%)

Age (years) Mean *+ SD 24.32 = 5.92
Median (IQR) 22 (21, 25)
Range 17-55

Gender Male 420 (32.97)
Female 854 (67.03)

Ethnicity Malay 583 (45.75)
Chinese 413 (32.42)
Indian 75 (5.89)
Bumiputera Sabah/Sarawak 140 (10.99)
Other 63 (4.95)

Religion Islam 679 (53.31)
Buddhism 299 (23.47)
Hinduism 64 (5.02)
Christianity 163 (12.79)
Atheist 25 (1.96)
Other 44 (3.45)

University Public 1,025 (80.46)
Private 249 (19.54)

Study field Health Sciences 463 (36.34)
Non-health Sciences 811 (63.66)

Current study year Matriculation/Foundation 45 (3.53)
Diploma 57 (4.47)
Bachelor Year 1 263 (20.65)
Bachelor Year 2 205 (16.09)
Bachelor Year 3 199 (15.62)
Bachelor Year 4 132 (10.36)
Bachelor Year 5 10 (0.79)
Masters 186 (14.60)
Doctorate 150 (11.77)
Other 27 (2.12)

SD = standard deviation; IQR = interquartile range.

score for participants was 10.79 * 1.7 (range 0-13). Approximately
84.07% of participants obtained scores above 10, representing a good
knowledge of COVID-19. Among the 13 questions on knowledge of
COVID-19, most participants knew that people who had contact with
an infected person should be immediately isolated for 14 days
(97.96%) (Table 2). However, nearly half of the participants answered
either wrongly or were unsure of the differences between the common
cold and COVID-19. Besides that, only 51.88% of participants correctly
answered when asked if eating and touching wild animals could result
in a COVID-19 infection. In comparison between the mean knowledge
score for students who are in health sciences-related programs (11.0
2 + 1.47) versus non-health sciences students (10.66 *+ 1.8), there
is a statistically significant difference (P = 0.000).

In this study, the analysis showed that the mean for risk perception
of COVID-19 was 3.58 + 0.56. The value indicated that the partici-
pants had a high-risk perception of COVID-19. Similarly, high mean
values were also observed in social norm (3.66 * 0.52), perceived
benefits (3.50 *= 0.61), and perceived trust in information sources
on COVID-19 vaccination (3.18 * 0.53). However, when measuring
their view on the government’s response to the COVID-19 pandemic,
the mean was 2.72 + 0.62. The mean value indicated that the partic-
ipants were divided in their support of the government’s response. In
this study, we also surveyed the COVID-19 vaccination intention of
the participants. Among 1,274 participants, 97.25% (1,239) agreed
or strongly agreed to get vaccinated if they can get a vaccine for
COVID-19 today. Supplementary 1 describes the proportion of partic-
ipants in terms of their risk perception of COVID-19, social norms, per-
ceived benefits, perceived trust in information sources of COVID-19
vaccination, the government’s response to the COVID-19 pandemic,
and COVID-19 vaccination intention.

3.3. Bivariate correlation analysis

Before determining the factors influencing COVID-19 vaccination
intention, this study performed a bivariate correlation analysis to
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Table 2
Respondent's knowledge of COVID-19.
Questions Total participants Health sciences Non-health sciences P-
(N = 1,274) (N = 463) (N = 811) value
Answered Answered Answered Answered Answered Answered
correctly wrongly correctly wrongly correctly wrongly
N (%) N (%) N (%) N (%) N (%) N (%)
1 The main clinical symptoms of COVID-19 are fever, fatigue, dry 1,215 (95.37) 59 (4.63) 439 (94.82) 24 (5.18) 776 (95.68) 35 (4.32) 0.479
cough, and body aches.
2 Unlike the common cold, stuffy nose, runny nose, and sneezing 652 (51.18) 622 (48.82) 232 (50.11) 231 (49.89) 420 (51.79) 391 (48.21) 0.564
are less common in persons infected with SARS-CoV-2.
3 Currently, there is no effective cure for COVID-19, but early 1,123 (88.15) 151 (11.85) 426 (92.01) 37 (7.99) 697 (85.94) 114 (14.06)  0.001
symptomatic and supportive treatment can help most patients
recover from the infection.
4 Not all persons with COVID-19 will develop severe cases. Only 890 (69.86) 384 (30.14) 350 (75.59) 113 (24.41) 540 (66.58) 271 (33.42)  0.001
those who are elderly and have chronic illnesses are more likely
to be severe cases.
5 Eating or touching wild animals could result in the infection of 661 (51.88) 613 (48.12) 254 (54.86) 209 (45.14) 407 (50.18) 404 (49.82) 0.108
SARS-CoV-2.
6 Persons with COVID-19 cannot spread the virus to others if they 1,131 (88.78) 143 (11.22) 418 (90.28) 45 (9.72) 713 (87.92) 98 (12.08) 0.199
do not have a fever.
7 SARS-CoV-2 spreads via respiratory droplets of infected 1,155 (90.66) 119 (9.34) 437 (94.38) 26 (5.62) 718 (88.53) 93 (11.47) 0.001
individuals.
8 SARS-CoV-2 is airborne. 954 (74.88) 320 (25.12) 351 (75.81) 112 (24.19) 603 (74.35) 208 (25.65) 0.564
9 Ordinary residents can wear face masks to prevent the infection 1,188 (93.25) 86 (6.75) 439 (94.82) 24 (5.18) 749 (92.36) 62 (7.64) 0.092
with SARS-CoV-2.
10 It is unnecessary for children and young adults to take measures 1,062 (83.36) 212 (16.64) 395 (85.31) 68 (14.69) 667 (82.24) 144 (17.76) 0.157
to prevent the infection with SARS-CoV-2.
11 To prevent the infection of SARS-CoV-2, individuals should 1,233 (96.78) 41 (3.22) 450 (97.19) 13 (2.81) 783 (96.55) 28 (3.45) 0.531
avoid going to crowded places and taking public transportation.
12 Isolation and treatment of people infected with SARS-CoV-2 are 1,233 (96.78) 41 (3.22) 455 (98.27) 8 (1.73) 778 (95.93) 33 (4.07) 0.023
effective ways to reduce the spread of the virus.
13 People who have contact with someone infected with SARS-CoV- 1,248 (97.96) 26 (2.04) 457 (98.70) 6 (1.30) 791 (97.53) 20 (2.47) 0.156

2 should be isolated immediately in a proper place. In general,
the isolation period is 14 days.

Abbreviations: COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

examine the relationships between study variables. Results showed
that intention to get vaccinated had a medium effect and was posi-
tively correlated with social norms (r = 0.68, P < 0.01) and perceived
benefit (r = 0.60, P < 0.01). However, there was a significant corre-
lation between intention to get vaccinated and knowledge score
(r = 0.26, P < 0.01), risk perception (r = 0.42, P < 0.01), perceived
trust (r = 0.45, P < 0.01), government response (r = 0.11, P < 0.01)
as well as a few demographics variables, but the magnitudes of these
correlations were weak. In the models where intention to get vacci-
nated was the dependent variable, the multicollinearity tests showed
tolerance values well above zero and variance inflation factor (VIF)
values well below the conventional cut-off of 10 [29]. Supplementary
2 presents the correlation between study variables and VIF values.

3.4. Predictors of vaccination intention

Table 3 presents the results of regression models predicting the
intention to get vaccinated among university students. Demographic
variables were controlled and entered in block one, while main study
variables were entered in block two. Overall, demographic variables
accounted for a minimal amount of variance in intention to get vacci-
nated (6.5%), and only gender (§ = -0.08, P = 0.004), year of study
(f = 0.09, P = 0.030) and ethnicity (fpaa, = 0.48, P = 0.000; ficp;.
nese = 0.40, P = 0.000; fingian = 0.18, P = 0.000; Srumipusera = 0.30,
P = 0.000) were significant in predicting the intention to get
vaccinated.

After controlling the demographic variables, the main predictors
accounted for 57.5% of the variance in intention with an R-squared
change of 0.51 (P < 0.000). Therefore, knowledge of COVID-19 was
positively associated with vaccination intention (4 = 0.08, t = 3.91,
P = 0.000). Similarly, risk perception was a predictor for vaccination
intention (f = 0.14, t = 6.58, P = 0.000). Students with a higher per-
ceived risk of contracting COVID-19 were more likely to get vacci-

nated. The regression analysis also showed that social norms would
be positively associated with vaccination intention (8 = 0.44,
t = 17.76, P = 0.000). In other words, students’ will to get inoculated
against COVID-19 was somehow influenced by their family, friends,
and those who are important to them. In this study, we also found that
the perceived benefit of COVID-19 vaccines was positively related to
students’ vaccination intention (f = 0.28, t = 11.70, P = 0.000),
whereby the better understanding the students have on the benefits
of getting vaccinated, the more willing they are to get inoculated.

However, regression analysis found that perceived trust in informa-
tion sources on COVID-19 vaccination did not influence vaccination
desire among university students (f = 0.05,t = 1.88, P = 0.06). Sim-
ilarly, in the context of the role of the government in responding to the
COVID-19 pandemic on the students’ vaccination intention, the find-
ing showed that government responses to the COVID-19 pandemic in
the country did not have a significant association with students’ vacci-
nation intention (f = -0.02, t = -1.10, P = 0.27). The government
response and efforts to address COVID-19 did not predict students’
desire to vaccinate against SARS-CoV-2.

4. Discussion
4.1. Knowledge of COVID-19

This study has shown that most university students know about
COVID-19. Lessons learned during the SARS outbreak in 2003
informed us that people's understanding of infectious diseases is
related to their level of fear [31]. Studies showed that the general pub-
lic and university students with correspondingly high knowledge
about COVID-19 exhibited positive attitudes and low-risk practices
[32]. In our study, health sciences students had more knowledge about
COVID-19 than non-health sciences students. The same observation
was also reported among several universities in United Arab Emirates
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Table 3
Hierarchical ordinary least squares regression predicting vaccination intention.
Characteristics Block 1 Block 2
B t B t
Age —0.007 -1.71 —0.001 —-0.03
Male (vs female) —0.080 —2.93%* —0.001 —-0.45
Ethnicity (vs Other)
Malay 0.480 0.080
Chinese 0.400 0.100
Indian 0.180 0.050
Bumiputera Sabah/Sarawak 0.300 0.060
Religion (vs non-Muslim) 0.080 K 0.006
University (vs private) —0.010 -0.23 —0.020
Study field (vs non-health sciences) 0.030 1.13 0.020
Study year 0.090 2.18* 0.020
Household income per month 0.020 0.71 —0.020
Knowledge 0.080
Risk perception 0.140 *
Social norm 0.440 17.76%**
Perceived benefit 0.280 11.70%**
Perceived trust 0.050 1.88
Government response —0.020 —-1.10
Adj R? = 0.056 Adj R? = 0.569
F(11, 1208) = 7.63*** AR? = 0.510

F(17,1202) = 95.75%**

*P < 0.05. **P < 0.01. ***P < 0.001.

[33] and Jordan [16]. The knowledge category was significantly asso-
ciated with the primary discipline of the respondents. Compared to
their non-health sciences counterparts, health sciences students have
access to various information, including trustworthy medical plat-
forms, healthcare experts, government media briefings, and university
newsletters, which may explain their high understanding of COVID-19
[34].

Notably, despite the health sciences students having more knowl-
edge about COVID-19 than non-health sciences students, there was
no statistical difference between the two groups of students in their
vaccination intention (Table 2). The results demonstrated that the stu-
dents were willing to be vaccinated despite being from diverse groups,
which is likely due to the government's vaccination regime, in which
all members of the general public are required to receive vaccination;
otherwise, their movement would be restricted [35]. Furthermore,
more and more countries require tourists to produce proof of vaccina-
tion upon entry into their countries [36,37]. As a result, regardless of
the student group, all students are willing to be vaccinated.

4.2. Predictors of vaccination intention

Based on the KAP (knowledge, attitudes, and practices) theory,
individuals’ knowledge could affect their adherence to COVID-19 con-
trol measures and vaccination intention. Understanding of infectious
diseases is related to their level of fear [31], including willingness to
take the vaccination. In this study, the finding concurred with the the-
ory that knowledge of COVID-19 was positively associated with vacci-
nation intention. Similarly, Sengupta et al. also demonstrated that
knowledge of COVID-19 directly impacted the attitude and intention
toward vaccination among the general public of India [38].

Second, examining the students’ risk perception of COVID-19 and
its association with vaccination intention is essential because it is log-
ical that when people believe they are at risk for a disease (i.e.,
infected by SARS-CoV-2), they are more likely to engage in risk-
lowering behaviors (e.g., get vaccinated) [39]. In public health, risk
perception is one of the most influential constructs in predicting health
decision-making [40]. Our findings suggest that students perceive a
higher risk of COVID-19 to be more desirable to get vaccinated. Con-
sistent with recent studies, SARS-CoV-2 is a novel virus that causes

psychological distress among people due to anxieties and fears
[41,42], resulting in increased vaccination uptake [43]. In line with
the risk-as-feelings model, these results confirmed the role of risk per-
ception on the judgment and decision-making by individuals' instinc-
tive and intuitive reactions to danger [44], in this case, COVID-19.

Third, results revealed that students’ COVID-19 vaccination inten-
tion was associated with social norms. This finding is consistent with
prior research indicating that students' decisions to be immunised will
be influenced by those they see as vital to them. Hasmah et al. sug-
gested that the “people around him/her and their opinions” matter
more than the “individual’s opinion” in influencing the behavioral out-
come [45]. These people hold high esteem, such as our parents, friends
or peers, religious figures, health care providers, etc. Thus, social norm
plays a role in influencing one's intention to engage in a specific behav-
ior due to a person's desire to “please” and comply with these people's
expectations.

Fourth, this study found that a high perception of the benefits of
receiving the vaccine was one of the crucial constructs influencing a
definite intention for COVID-19 vaccination and concurs with findings
from previous reports [46,47]. Furthermore, the positive association
between perceived benefit and intention to vaccinate can be observed
in HIN1 [48] and flu influenza [49] vaccinations. Therefore, to
enhance vaccination reception, public health intervention programs
need to focus on increasing the perception of the benefits of vaccina-
tion and reducing the identified barriers [24]. Besides that,
evidence-based initiatives can include employing effective communi-
cation to educate students and highlighting the importance of commu-
nity protection [50], which, in this context, is a vaccine benefit.

Fifth, lessons learned from previous infectious disease outbreaks
and public health emergencies, including HIV/AIDS, HIN1, SARS,
MERS, and Ebola, reminded us that trust in sources of information
and guidance is fundamental to disease control and vaccination
[51]. However, our findings found that perceived trust in COVID-19
information sources did not predict vaccine intention. The COVID-19
pandemic is an unprecedented event and has created many uncertain-
ties. The scientific knowledge of this pandemic continues to evolve,
resulting in a massive flow of health information with rapidly chang-
ing information, mixed messages, and inconsistencies in recommenda-
tions which, in turn, makes health communication during the
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pandemic difficult [52]. A study revealed that 57.6% of the respon-
dents in one survey reported being exposed to conspiratorial misinfor-
mation, such as COVID-19 vaccines being harmful and dangerous [53].
Thus, it might lead to university students conserving trustworthy
COVID-19 information sources.

Finally, a finding of interest was that responses and efforts from the
Malaysian government in addressing COVID-19 did not predict or
increase the university students’ desire to be vaccinated against the
pandemic. This possibility is likely due to the students lacking trust
in the government [54], especially when the government officers
themselves breached the COVID-19 rules [55]. The general public felt
that the government did not practise what it preached, and therefore
there was no reason for the public to do the same. The communication
survey instrument utilized by our established government was devel-
oped to demonstrate satisfactory validity and help governments
engage constituents in current and future efforts to control COVID-
19 more effectively [26]. During crises, particularly epidemics, signif-
icant impediments to aligning individual and group interests arise,
which pose a challenge to adopting necessary behavioural modifica-
tions to avoid disease spread [56]. In this context, governments must
effectively communicate the collective benefits of adopting evidence-
based strategies. Public faith in a government is a critical component
of this process [57], and any mistrust towards the government can
raise vaccine hesitancy [58].

4.3. Limitations and future directions

It is vital to recognize study limitations when interpreting the
results. This survey was conducted in July 2021, during which we
did not know that a booster shot would be required to boost the immu-
nity of COVID-19-vaccinated individuals against the virus. With the
reduced efficacy of the vaccine against new variants and the imple-
mentation of a booster shot in the vaccination program [59], it is cru-
cial to track changing public opinion on getting a vaccine now and
those planning for one in the future. Besides, this study was carried
out by studying vaccination intentions that may not translate into
actual behaviours. Furthermore, the current study used self-reported
data. Therefore, participants may have answered the questions based
on what they perceived was expected from them.

Future studies should look into how changing infection severity
affects vaccination intentions. For example, a recent study suggests
that vaccine-hesitant and the unvaccinated are less concerned about
the coronavirus and its Delta and Omicron variants and have less faith
in the safety and effectiveness of the vaccines than those who have
been vaccinated [60]. In addition, some countries have declared their
intention to start treating COVID-19 like other endemic diseases, such
as seasonal flu [61], which can influence the vaccination intention of
the public.

5. Conclusions

Developing an efficient COVID-19 vaccine is critical in halting the
spread of SARS-CoV-2, but herd immunity requires high coverage of
immunized people. This study provides survey data on the level of
knowledge on COVID-19 and the intention of university students to
be vaccinated against this pandemic. The majority of university stu-
dents have an acceptable level of knowledge of COVID-19. Neverthe-
less, health sciences students are more knowledgeable about COVID-
19 than non-health sciences students. In addition, there are positive
associations between knowledge, risk perception of COVID-19, social
norms, and perceived benefit of the COVID-19 vaccine with vaccina-
tion intention. However, in the present study, perceived trust in infor-
mation sources and the government's response and efforts in
addressing COVID-19 does not affect the university students’ desire
to be vaccinated against the pandemic. These findings are essential

for health policymakers and healthcare providers to implement
evidence-based interventions to increase COVID-19 vaccination
uptake among university students.

Ethics statement

This study was approved by the Scientific and Ethical Review Com-
mittee of Universiti Tunku Abdul Rahman, Malaysia (Ref no: U/
SERC/123/2021). Informed consent from each respondent was pre-
sumedly given when they proceeded through the survey questionnaire
after reading the first page of the study information and purpose.

Acknowledgements

The authors thank all participating universities for distributing the
questionnaire to recruit respondents. The authors would also like to
thank all respondents for their time and effort.

Conflict of interest statement

The authors declare that there are no conflicts of interest.

Author contributions

Chee Yin Wong: Conceptualization, Methodology, Formal analy-
sis, Investigation, Data curation, Writing — original draft, Writing —
review & editing, Visualization. Jen Sern Tham: Conceptualization,
Methodology, Validation, Formal analysis, Investigation, Resources,
Data curation, Writing — original draft, Writing — review & editing,
Supervision, Project administration. Chai Nien Foo: Conceptualiza-
tion, Methodology, Validation, Formal analysis, Project administra-
tion, Writing — original draft. Foong Leng Ng: Conceptualization,
Project administration. Saleha Shahar: Resources, Project administra-
tion. Mohd Nizam Zahary: Resources, Project administration. Mohd
Nazri Ismail: Resources, Project administration. Cheng Siang Tan:
Resources, Project administration. Boon Peng Hoh: Resources, Project
administration. Subbiah Vijay Kumar: Resources, Project administra-
tion. Yang Mooi Lim: Conceptualization, Writing — original draft,
Writing — review & editing, Software, Project administration.

Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.bsheal.2022.12.005.

References

[1] United Nations, No one is safe, until everyone is. https://www.un.org/en/desa/%
E2%80%9Cno-one-safe-until-everyone-%E2%80%9D, 2020 (accessed 17
December 2021).

United Nations Children's Fund website, No-one is safe until everyone is safe — why

we need a global response to COVID-19. https://www.unicef.org/press-releases/

no-one-safe-until-everyone-safe-why-we-need-global-response-covid-19, 2021

(accessed 17 December 2021).

[3] L.Y.H. Chan, B. Yuan, M. Convertino, COVID-19 non-pharmaceutical intervention

portfolio effectiveness and risk communication predominance, Sci. Rep. 11 (2021)

10605, https://doi.org/10.1038/s41598-021-88309-1.

World Health Organization, Coronavirus disease (COVID-19): Herd immunity,

lockdowns and COVID-19. https://www.who.int/news-room/questions-and-

answers/item/herd-immunity-lockdowns-and-covid-19, 2020 (accessed 4 July

2021).

[5] O.J. Wouters, K.C. Shadlen, M. Salcher-Konrad, A.J. Pollard, H.J. Larson, Y.
Teerawattananon, M. Jit, Challenges in ensuring global access to COVID-19
vaccines: production, affordability, allocation, and deployment, Lancet. 397
(2021) 1023-1034, https://doi.org/10.1016/50140-6736(21)00306-8.

[6] J.H. Tanne, Covid-19: FDA approves Pfizer-BioNTech vaccine in record time, BMJ

374 (2021) 2096, https://doi.org/10.1136/bmj.n2096.

J.V. Lazarus, S.C. Ratzan, A. Palayew, L.O. Gostin, H.J. Larson, K. Rabin, S.

Kimball, A. El-Mohandes, A global survey of potential acceptance of a COVID-19

[2

—

[4

=

[7

—


https://doi.org/10.1016/j.bsheal.2022.12.005
https://www.un.org/en/desa/%25E2%2580%259Cno-one-safe-until-everyone-%25E2%2580%259D
https://www.un.org/en/desa/%25E2%2580%259Cno-one-safe-until-everyone-%25E2%2580%259D
https://www.unicef.org/press-releases/no-one-safe-until-everyone-safe-why-we-need-global-response-covid-19
https://www.unicef.org/press-releases/no-one-safe-until-everyone-safe-why-we-need-global-response-covid-19
https://doi.org/10.1038/s41598-021-88309-1
https://www.who.int/news-room/questions-and-answers/item/herd-immunity-lockdowns-and-covid-19
https://www.who.int/news-room/questions-and-answers/item/herd-immunity-lockdowns-and-covid-19
https://doi.org/10.1016/S0140-6736(21)00306-8
https://doi.org/10.1136/bmj.n2096

[8

—

[9

—

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

C.Y. Wong et al. / Biosafety and Health 5 (2023) 37-44 43

vaccine, Nat. Med. 27 (2021) 225-228, https://doi.org/10.1038/s41591-020-
1124-9.

G. Yamey, P. Garcia, F. Hassan, W. Mao, K.K. McDade, M. Pai, S. Saha, P.
Schellekens, A. Taylor, K. Udayakumar, It is not too late to achieve global covid-19
vaccine equity, BMJ 376 (2022) e070650, https://doi.org/10.1136/bm;j-2022-
070650.

Gavi, the Vaccine Alliance, No one is safe until everyone is safe. https://www.gavi.
org/vaccineswork/no-one-safe-until-everyone-safe, 2021 (accessed 17 December
2021).

The Chronicle of Higher Education, Here’s a list of colleges that require students or
employees to be vaccinated against Covid-19. https://www.chronicle.com/blogs/
live-coronavirus-updates/heres-a-list-of-colleges-that-will-require-students-to-be-
vaccinated-against-covid-19, 2021 (accessed 1 December 2021).

Times Higher Education, Canadian universities finally move to mandate vaccines.
https://www.timeshighereducation.com/news/canadian-universities-finally-
move-mandate-vaccines, 2021 (accessed 1 October 2021).

New Straits Times, Fully vaccinated university students can return in stages.
https://www.nst.com.my/news/nation/2021,/09,/727191/fully-vaccinated-
university-students-can-return-stages, 2021 (accessed 1 October 2021).

A. Kecojevic, C.H. Basch, M. Sullivan, Y.T. Chen, N.K. Davi, COVID-19 vaccination
and intention to vaccinate among a sample of college students in New Jersey, J.
Community Health 16 (2021) 1059-1068, https://doi.org/10.1007/s10900-021-
00992-3.

S. Barello, T. Nania, F. Dellafiore, G. Graffigna, R. Caruso, Vaccine hesitancy'
among university students in Italy during the COVID-19 pandemic, Eur. J.
Epidemiol. 35 (2020) 781-783, https://doi.org/10.1007/510654-020-00670-z.
Department of Statistics Malaysia, Current population estimates, Malaysia, 2021.
https://www.dosm.gov.my/v1/index.php?r = column/cthemeByCat&cat = 155&
bul_id = ZjJOSnpJR21sQWVUcUp60DRudm5JZz09&menu_id =
LOpheU43NWJWRWVSZkIWdzQ4TIhUUT09, 2021 (accessed 10 April 2022).
AN. Olaimat, I. Aolymat, H.M. Shahbaz, R.A. Holley, Knowledge and information
sources about COVID-19 among university students in Jordan: A cross-sectional
study, Front. Public Health 8 (2020) 254, https://doi.org/10.3389/
fpubh.2020.00254.

Ministry of Higher Education Malaysia, Statistik institusi pendidikan tinggi swasta
(IPTS) sehingga 30 November 2021. https://drive.google.com/drive/folders/1v5_
dDmbHbG98GapXz3Z7iTQ m66dNj2U, 2021 (accessed 12 December 2021).

J.E. Fincham, Response rates and responsiveness for surveys, standards, and the
Journal, Am. J. Pharm. Educ. 72 (2008) 43, https://doi.org/10.5688/aj720243.
A.A. Azlan, M.R. Hamzah, J.S. Tham, S.H. Ayub, E. Mohamad, Public knowledge,
attitudes and practices towards COVID-19: A cross-sectional study in Malaysia,
PLoS One 15 (2020) e0233668, https://doi.org/10.1371/journal.pone.0233668.
S. Dryhurst, C.R. Schneider, J. Kerr, A.L.J. Freeman, G. Recchia, A.M. van der Bles,
D. Spiegelhalter, S. van der Linden, Risk perceptions of COVID-19 around the
world, J. Risk Res. 23 (2020) 994-1006, https://doi.org/10.1080/
13669877.2020.1758193.

J. Lee, J.W. Kim, T.M. Chock, From risk butterflies to citizens engaged in risk
prevention in the zika virus crisis: focusing on personal, societal and global risk
perceptions, J. Health Commun. 25 (2020) 671-680, https://doi.org/10.1080/
10810730.2020.1836089.

G.K. Han, J.M. Zhang, K.R. Chu, G. Shen, Self-other differences in HIN1 flu risk
perception in a global context: a comparative study between the United States and
China, Health Commun. 29 (2014) 109-123, https://doi.org/10.1080/
10410236.2012.723267.

L. Shmueli, Predicting intention to receive COVID-19 vaccine among the general
population using the health belief model and the theory of planned behavior
model, BMC Public Health. 21 (2021) 804, https://doi.org/10.1186/5s12889-021-
10816-7.

Y. Lin, Z. Hu, Q. Zhao, H. Alias, M. Danaee, L.P. Wong, Understanding COVID-19
vaccine demand and hesitancy: A nationwide online survey in China, PLoS Negl.
Trop. Dis. 14 (2020) e0008961, https://doi.org/10.1371/journal.pntd.0008961.
A. Soveri, L.C. Karlsson, J. Antfolk, M. Lindfelt, S. Lewandowsky, Unwillingness to
engage in behaviors that protect against COVID-19: the role of conspiracy beliefs,
trust, and endorsement of complementary and alternative medicine, BMC Public
Health. 21 (2021) 684, https://doi.org/10.1186/512889-021-10643-w.

J.V. Lazarus, S. Ratzan, A. Palayew, F.C. Billari, A. Binagwaho, S. Kimball, H.J.
Larson, A. Melegaro, K. Rabin, T.M. White, A. El-Mohandes, COVID-SCORE: A
global survey to assess public perceptions of government responses to COVID-19
(COVID-SCORE-10), PLoS One 15 (2020) €0240011, https://doi.org/10.1371/
journal.pone.0240011.

B.J. Kelly, B.G. Southwell, L.A. McCormack, C.M. Bann, P.D.M. MacDonald, A.M.
Frasier, C.A. Bevc, N.T. Brewer, L.B. Squiers, Predictors of willingness to get a
COVID-19 vaccine in the U.S, BMC Infect. Dis. 21 (2021) 338, https://doi.org/
10.1186/512879-021-06023-9.

G. Ursachi, I.A. Horodnic, A. Zait, How reliable are measurement scales? External
factors with indirect influence on reliability estimators, Procedia Econ. Financ. 20
(2015) 679-686, https://doi.org/10.1016/52212-5671(15)00123-9.

J. Cohen, P. Cohen, S.G. West, L.S. Aiken, Applied multiple regression/correlation
analysis for the behavioral sciences, third ed., Lawrence Erlbaum, New Jersey,
2003.

Ministry of Higher Education Malaysia, Macro higher education institutions.
https://www.mohe.gov.my/en/download/statistics/2020/492-statistik-
pendidikan-tinggi-2020-03-bab-1-makro-institusi-pendidikan-tinggi/file,
(accessed 15 July 2021).

B. Person, F. Sy, K. Holton, B. Govert, A. Liang, National Center for Inectious
Diseases/SARS Community Outreach Team, Fear and stigma: the epidemic within

2020

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[531]

[54]

[55]

the SARS outbreak, Emerg. Infect. Dis. 10 (2004) 358-363, https://doi.org/
10.3201/eid1002.030750.

A. Hatabu, X. Mao, Y. Zhou, N. Kawashita, Z. Wen, M. Ueda, T. Takagi, Y.S. Tian,
Knowledge, attitudes, and practices toward COVID-19 among university students
in Japan and associated factors: An online cross-sectional survey, PLoS One. 15
(2020) 0244350, https://doi.org/10.1371/journal.pone.0244350.

H. Hasan, V. Raigangar, T. Osaili, N.E. Neinavaei, A.N. Olaimat, I. Aolymat, A
cross-sectional study on university students' knowledge, attitudes, and practices
toward COVID-19 in the United Arab Emirates, Am. J. Trop. Med. Hyg. 104 (2021)
75-84, https://doi.org/10.4269/ajtmh.20-0857.

N. Baniyas, M. Sheek-Hussein, N. Al Kaabi, M. Al Shamsi, M. Al Neyadi, R. Al
Khoori, S. Ajab, M. Abid, M. Grivna, F.M. Abu-Zidan, COVID-19 knowledge,
attitudes, and practices of United Arab Emirates medical and health sciences
students: A cross sectional study, PLoS One 16 (2021) e0246226, https://doi.org/
10.1371/journal.pone.0246226.

The Star, Sports, social activities among privileges being considered for those fully
vaccinated, says PM. https://www.thestar.com.my/news/nation/2021/07/24/
sports-social-activities-among-privileges-being-considered-for-those-fully-
vaccinated-says-pm, 2021 (accessed 7 August 2022).

Asian Development Bank, Can vaccination help restart tourism? https://www.adb.
org/sites/default/files/publication/723046/adb-brief-186-vaccination-help-
restart-tourism.pdf, 2021 (accessed 7 August 2022).

World Health Organization, Interim position paper: considerations regarding proof
of COVID-19 vaccination for international travellers. https://www.who.int/news-
room/articles-detail/interim-position-paper-considerations-regarding-proof-of-
covid-19-vaccination-for-international-travellers, 2021 (accessed 7 August 2022).
M. Sengupta, S. Dutta, A. Roy, S. Chakrabarti, I. Mukhopadhyay, Knowledge,
attitude and practice survey towards COVID-19 vaccination: A mediation analysis,
Int. J. Health Plann. Manage. 37 (2022) 2063-2080, https://doi.org/10.1002/
hpm.3449.

J. Hayden, Introduction to Health Behavior Theory, Jones & Bartlett Learning,
Massachusetts, 2017.

D.H. Choi, W. Yoo, G.Y. Noh, K. Park, The impact of social media on risk
perceptions during the MERS outbreak in South Korea, Comput. Human. Behav. 72
(2017) 422431, https://doi.org/10.1016/j.chb.2017.03.004.

L.S. Woon, M.F.I. Leong Bin Abdullah, H. Sidi, N.S. Mansor, N.R. Nik Jaafar,
Depression, anxiety, and the COVID-19 pandemic: Severity of symptoms and
associated factors among university students after the end of the movement
lockdown, PLoS One 16 (2021) 0252481, https://doi.org/10.1371/journal.
pone.0252481.

L. Moccia, D. Janiri, M. Pepe, L. Dattoli, M. Molinaro, V. De Martin, D. Chieffo, L.
Janiri, A. Fiorillo, G. Sani, M. Di Nicola, Affective temperament, attachment style,
and the psychological impact of the COVID-19 outbreak: an early report on the
Italian general population, Brain Behav. Immun. 87 (2020) 75-79, https://doi.
0rg/10.1016/j.bbi.2020.04.048.

M. Caserotti, P. Girardi, E. Rubaltelli, A. Tasso, L. Lotto, T. Gavaruzzi, Associations
of COVID-19 risk perception with vaccine hesitancy over time for Italian residents,
Soc. Sci. Med. 272 (2021) 113688, https://doi.org/10.1016/
j.socscimed.2021.113688.

P. Slovic, E. Peters, Risk perception and affect, Curr. Dir. Psychol. Sci. 15 (2006)
322-325, https://doi.org/10.1111/j.1467-8721.2006.00461 .x.

H. Zanuddin, T.J. Sern, S.N.S. Zakaria, Current perception and willingness towards
organ donation and transplantation: A survey of undergraduate students at
University of Malaya, Pertanika J. Soc. Sci. Humanit. 25 (2017) 261-276.

A.B. Coe, M.H. Elliott, S.B.S. Gatewood, J.R. Goode, L.R. Moczygemba, Perceptions
and predictors of intention to receive the COVID-19 vaccine, Res. Social Adm.
Pharm. 18 (2021) 2593-2599, https://doi.org/10.1016/j.sapharm.2021.04.023.
P. Borah, J. Hwang, Y.C.L. Hsu, COVID-19 vaccination attitudes and intention:
message framing and the moderating role of perceived vaccine benefits, J. Health
Commun. 26 (2021) 523-533, https://doi.org/10.1080/10810730.2021.1966687.
A.B. Coe, S.B. Gatewood, L.R. Moczygemba, J.V. Goode, J.O. Beckner, The use of
the health belief model to assess predictors of intent to receive the novel (2009)
H1N1 influenza vaccine, Innov. Pharm. 3 (2012) 1-11, https://doi.org/10.24926/
iip.v3i2.257.

M.K. Cheney, R. John, Underutilization of influenza vaccine: a test of the health
belief model, SAGE Open. 3 (2013) 1-12, https://doi.org/10.1177/
2158244013484732.

N.E. MacDonald, R. Butler, E. Dubé, Addressing barriers to vaccine acceptance: an
overview, Hum. Vaccin. Immunother. 14 (2018) 218-224, https://doi.org/
10.1080/21645515.2017.1394533.

M. Siegrist, A. Zingg, The role of public trust during pandemics, Eur. Psychol. 19
(2014) 23-32, https://doi.org/10.1027/1016-9040,/a000169.

A. Finset, H. Bosworth, P. Butow, P. Gulbrandsen, R.L. Hulsman, A.H. Pieterse, R.
Street, R. Tschoetschel, J. van Weert, Effective health communication - a key factor
in fighting the COVID-19 pandemic, Patient Educ. Couns. 103 (2020) 873-876,
https://doi.org/10.1016/j.pec.2020.03.027.

S.K. Lee, J. Sun, S. Jang, S. Connelly, Misinformation of COVID-19 vaccines and
vaccine hesitancy, Sci. Rep. 12 (2022) 13681, https://doi.org/10.1038/541598-
022-17430-6.

Astro Awani, Trust-deficit at the heart of vaccine hesitancy, and a symptom of a
deeper crisis. https://www.astroawani.com/berita-malaysia/trustdeficit-heart-
vaccine-hesitancy-and-symptom-deeper-crisis-288652, 2021 (accessed 7 August
2022).

Free Malaysia Today, People will lose faith if govt breaches own SOPs, says KJ.
https://www.freemalaysiatoday.com/category/nation/2021/12/12/people-will-
lose-faith-if-govt-breaches-own-sops-says-kj/, 2021 (accessed 7 August 2022).


https://doi.org/10.1038/s41591-020-1124-9
https://doi.org/10.1038/s41591-020-1124-9
https://doi.org/10.1136/bmj-2022-070650
https://doi.org/10.1136/bmj-2022-070650
https://www.gavi.org/vaccineswork/no-one-safe-until-everyone-safe
https://www.gavi.org/vaccineswork/no-one-safe-until-everyone-safe
https://www.chronicle.com/blogs/live-coronavirus-updates/heres-a-list-of-colleges-that-will-require-students-to-be-vaccinated-against-covid-19
https://www.chronicle.com/blogs/live-coronavirus-updates/heres-a-list-of-colleges-that-will-require-students-to-be-vaccinated-against-covid-19
https://www.chronicle.com/blogs/live-coronavirus-updates/heres-a-list-of-colleges-that-will-require-students-to-be-vaccinated-against-covid-19
https://www.timeshighereducation.com/news/canadian-universities-finally-move-mandate-vaccines
https://www.timeshighereducation.com/news/canadian-universities-finally-move-mandate-vaccines
https://www.nst.com.my/news/nation/2021/09/727191/fully-vaccinated-university-students-can-return-stages
https://www.nst.com.my/news/nation/2021/09/727191/fully-vaccinated-university-students-can-return-stages
https://doi.org/10.1007/s10900-021-00992-3
https://doi.org/10.1007/s10900-021-00992-3
https://doi.org/10.1007/s10654-020-00670-z
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat%26cat=155%26bul_id=ZjJOSnpJR21sQWVUcUp6ODRudm5JZz09%26menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat%26cat=155%26bul_id=ZjJOSnpJR21sQWVUcUp6ODRudm5JZz09%26menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat%26cat=155%26bul_id=ZjJOSnpJR21sQWVUcUp6ODRudm5JZz09%26menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09
https://doi.org/10.3389/fpubh.2020.00254
https://doi.org/10.3389/fpubh.2020.00254
https://drive.google.com/drive/folders/1v5_dDmbHbG98GapXz3Z7iTQ_m66dNj2U
https://drive.google.com/drive/folders/1v5_dDmbHbG98GapXz3Z7iTQ_m66dNj2U
https://doi.org/10.5688/aj720243
https://doi.org/10.1371/journal.pone.0233668
https://doi.org/10.1080/13669877.2020.1758193
https://doi.org/10.1080/13669877.2020.1758193
https://doi.org/10.1080/10810730.2020.1836089
https://doi.org/10.1080/10810730.2020.1836089
https://doi.org/10.1080/10410236.2012.723267
https://doi.org/10.1080/10410236.2012.723267
https://doi.org/10.1186/s12889-021-10816-7
https://doi.org/10.1186/s12889-021-10816-7
https://doi.org/10.1371/journal.pntd.0008961
https://doi.org/10.1186/s12889-021-10643-w
https://doi.org/10.1371/journal.pone.0240011
https://doi.org/10.1371/journal.pone.0240011
https://doi.org/10.1186/s12879-021-06023-9
https://doi.org/10.1186/s12879-021-06023-9
https://doi.org/10.1016/S2212-5671(15)00123-9
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0145
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0145
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0145
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0145
https://www.mohe.gov.my/en/download/statistics/2020/492-statistik-pendidikan-tinggi-2020-03-bab-1-makro-institusi-pendidikan-tinggi/file
https://www.mohe.gov.my/en/download/statistics/2020/492-statistik-pendidikan-tinggi-2020-03-bab-1-makro-institusi-pendidikan-tinggi/file
https://doi.org/10.3201/eid1002.030750
https://doi.org/10.3201/eid1002.030750
https://doi.org/10.1371/journal.pone.0244350
https://doi.org/10.4269/ajtmh.20-0857
https://doi.org/10.1371/journal.pone.0246226
https://doi.org/10.1371/journal.pone.0246226
https://www.thestar.com.my/news/nation/2021/07/24/sports-social-activities-among-privileges-being-considered-for-those-fully-vaccinated-says-pm
https://www.thestar.com.my/news/nation/2021/07/24/sports-social-activities-among-privileges-being-considered-for-those-fully-vaccinated-says-pm
https://www.thestar.com.my/news/nation/2021/07/24/sports-social-activities-among-privileges-being-considered-for-those-fully-vaccinated-says-pm
https://www.adb.org/sites/default/files/publication/723046/adb-brief-186-vaccination-help-restart-tourism.pdf
https://www.adb.org/sites/default/files/publication/723046/adb-brief-186-vaccination-help-restart-tourism.pdf
https://www.adb.org/sites/default/files/publication/723046/adb-brief-186-vaccination-help-restart-tourism.pdf
https://www.who.int/news-room/articles-detail/interim-position-paper-considerations-regarding-proof-of-covid-19-vaccination-for-international-travellers
https://www.who.int/news-room/articles-detail/interim-position-paper-considerations-regarding-proof-of-covid-19-vaccination-for-international-travellers
https://www.who.int/news-room/articles-detail/interim-position-paper-considerations-regarding-proof-of-covid-19-vaccination-for-international-travellers
https://doi.org/10.1002/hpm.3449
https://doi.org/10.1002/hpm.3449
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0195
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0195
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0195
https://doi.org/10.1016/j.chb.2017.03.004
https://doi.org/10.1371/journal.pone.0252481
https://doi.org/10.1371/journal.pone.0252481
https://doi.org/10.1016/j.bbi.2020.04.048
https://doi.org/10.1016/j.bbi.2020.04.048
https://doi.org/10.1016/j.socscimed.2021.113688
https://doi.org/10.1016/j.socscimed.2021.113688
https://doi.org/10.1111/j.1467-8721.2006.00461.x
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0225
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0225
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0225
http://refhub.elsevier.com/S2590-0536(22)00180-X/h0225
https://doi.org/10.1016/j.sapharm.2021.04.023
https://doi.org/10.1080/10810730.2021.1966687
https://doi.org/10.24926/iip.v3i2.257
https://doi.org/10.24926/iip.v3i2.257
https://doi.org/10.1177/2158244013484732
https://doi.org/10.1177/2158244013484732
https://doi.org/10.1080/21645515.2017.1394533
https://doi.org/10.1080/21645515.2017.1394533
https://doi.org/10.1027/1016-9040/a000169
https://doi.org/10.1016/j.pec.2020.03.027
https://doi.org/10.1038/s41598-022-17430-6
https://doi.org/10.1038/s41598-022-17430-6
https://www.astroawani.com/berita-malaysia/trustdeficit-heart-vaccine-hesitancy-and-symptom-deeper-crisis-288652
https://www.astroawani.com/berita-malaysia/trustdeficit-heart-vaccine-hesitancy-and-symptom-deeper-crisis-288652
https://www.freemalaysiatoday.com/category/nation/2021/12/12/people-will-lose-faith-if-govt-breaches-own-sops-says-kj/
https://www.freemalaysiatoday.com/category/nation/2021/12/12/people-will-lose-faith-if-govt-breaches-own-sops-says-kj/

44

[56]

[571

[58]

C.Y. Wong et al. / Biosafety and Health 5 (2023) 37-44

J.J.V. Bavel, K. Baicker, P.S. Boggio, V. Capraro, A. Cichocka, P.V. Lange, M.J.A.
Wohl, J. Zaki, S.R. Zion, R. Willer, et al., Using social and behavioural science to
support COVID-19 pandemic response, Nat. Hum. Behav. 4 (2020) 460-471,
https://doi.org/10.1038/541562-020-0884-z.

S.C. Ratzan, S. Sommariva, L. Rauh, Enhancing global health communication
during a crisis: lessons from the COVID-19 pandemic, Public Health Res. Pract. 30
(2020) 3022010, https://doi.org/10.17061/phrp3022010.

W. Jennings, G. Stoker, H. Bunting, V.O. Valgardsson, J. Gaskell, D. Devine, L.
McKay, M.C. Mills, Lack of trust, conspiracy beliefs, and social media use predict
COVID-19 vaccine hesitancy, Vaccines 9 (2021) 593, https://doi.org/
10.3390/vaccines9060593.

[59]

[60]

[61]

World Health Organization, Interim statement on booster doses for COVID-19
vaccination. https://www.who.int/news/item/22-12-2021-interim-statement-on-
booster-doses-for-covid-19-vaccination—update-22-december-2021, 2021
(accessed 23 February 2022).

J. Thaker, S. Ganchoudhuri, The role of attitudes, norms, and efficacy on shifting
COVID-19 vaccine intentions: a longitudinal study of COVID-19 vaccination
intentions in New Zealand, Vaccines 9 (2021) 1132, https://doi.org/
10.3390/vaccines9101132.

Al Jazeera, Pandemic or endemic: where is COVID heading next? https://www.
aljazeera.com/news/2022/1/29/pandemic-or-endemic-where-is-covid-heading-
next, 2022 (accessed 23 February 2022).


https://doi.org/10.1038/s41562-020-0884-z
https://doi.org/10.17061/phrp3022010
https://doi.org/10.3390/vaccines9060593
https://doi.org/10.3390/vaccines9060593
https://www.who.int/news/item/22-12-2021-interim-statement-on-booster-doses-for-covid-19-vaccination---update-22-december-2021
https://www.who.int/news/item/22-12-2021-interim-statement-on-booster-doses-for-covid-19-vaccination---update-22-december-2021
https://doi.org/10.3390/vaccines9101132
https://doi.org/10.3390/vaccines9101132
https://www.aljazeera.com/news/2022/1/29/pandemic-or-endemic-where-is-covid-heading-next
https://www.aljazeera.com/news/2022/1/29/pandemic-or-endemic-where-is-covid-heading-next
https://www.aljazeera.com/news/2022/1/29/pandemic-or-endemic-where-is-covid-heading-next

	Factors influencing COVID-19 vaccination intention among universitystudents: A cross-sectional study in Malaysia
	1. Introduction
	2. Methods
	3. Results
	4. Discussion
	5. Conclusions
	Acknowledgements
	Conflict of interest statement
	Author contributions
	Supplementary data
	References


