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Background: Vaccination is one of the interventions that can be employed to control
coronavirus disease (COVID-19). The aim of this study is to identify factors that affect
vaccination intention among health science students, by using the health belief model (HBM)
as a theoretical framework.

Methods: This study was undertaken in April 2021 using a convenience sample strategy
among health science students in Tra Vinh University, which is a university in South
Vietnam. Participants were required to complete the self-report questionnaire. All data
were calculated by using STATA 14 software, to determine the factors associated with
COVID-19 vaccine acceptance, a multivariable logistic regression analysis was performed,
along with odds ratio (OR) and 95% confidence interval (95% CI).

Results: A total of 412 eligible participants were taken part in the study, with
a questionnaire response rate of 48.2%, reporting that 77.7% of participants intended to
receive a COVID-19 vaccination when available. An overall score of knowledge was 7.8 +
1.5 (range 0-10), a positive attitude toward vaccination including perceived susceptibility
and severity (3.1 = 0.7), perceived benefits (3.1 + 0.7) and cues to action (4.0 = 0.6).
Determinants of willingness to get a COVID-19 vaccination included their field of education,
knowledge and factors in HBM model including perceived susceptibility and severity,
perceived benefits and cues to action (all p < 0.05). In contrast, perceived barriers had
a negative association with the probability of vaccine acceptance (p < 0.05). The study did
indicate a number of participants not willing to receive a vaccination due to, mainly, safety
(67.4%), development issues (58.7%) and side effects (79.3%).

Conclusion: The theoretical framework recognized factors that influence vaccine accep-
tance. These are considered evidence for the development of planning strategies to optimize
the vaccination uptake and offer success in vaccination campaigns for both health science
students and the general population.
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Introduction

Since the first case was confirmed in December 2019, the coronavirus disease 2019
(COVID-19) pandemic has caused an unprecedented public health crisis and the
disruption of healthcare systems and economies, globally.'” Long COVID-19
positive cases have been frequently reported among COVID-19 survivors causing
a potential long-term burden on health services across the country.’ The emergence
of the new variants have been documented, especially the Delta Variant, which has
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demonstrated the highly infectious nature of the virus and
prolonged the pandemic around the world.* As of
18 June 2021, over 177 million confirmed cases have
been reported, resulting in over 3.8 million deaths across
the globe.” South-East Asia has continuously reported high
case numbers of COVID-19, with about 33 million cases
and 466,989 deaths. In Vietnam, there were 12,231 con-
firmed cases with 61 deaths, with the South of Vietnam
recording a low number of infections.®

Until now, there is no specific treatment for COVID-
19, with some chemotherapeutic or biologic therapies have
been used to support patients.”* Individuals infected by
the virus may be experienced changeable symptoms ran-
ging from no symptoms to mild or severe symptoms
including fever, dry cough, fatigue, diarrhea, loss of taste
or smell, difficulty breathing, chest pain and so on.”'°
Older people and those with chronic conditions were
found to be at high risk of becoming severely ill from
COVID-19."

At the beginning of the pandemic, numerous preven-
tion measures had been applied to control the spread,
including restrictions like lockdowns, school or factory
closures or adherence to several preventive behaviors
such as washing hands, wearing masks, avoiding public
places and social distancing.’ Previous studies showed that
knowledge towards COVID-19, such as the cause of the
disease, symptoms, treatments and preventive measures,
are important when applying preventive practices.'>"?
However, our earlier study indicated that the rate of
knowledge among 551 students was relatively low
(49.0%) and only 41% indicated good practices."
Besides, a remarkable rate of infected individuals in the
community have reported no symptoms whilst being
COVID-19 positive, thus they are likely to be able to
transmit the virus to another individuals. The emergence
of vaccines has offered hope in controlling the rapid
spread of COVID-19. Some vaccine brands have showed
high efficacy and have been approved for emergency use
in many countries. These brands include Pfizer-BioNTech,
Moderna, and AstraZeneca.'* In Vietnam, a total of
2,034,781 vaccine doses have been administered thanks
to the COVID-19 Vaccines Global Access Program
(COVAX).® This is in addition to the Government con-
tinuously trying to provide vaccines to ensure the vaccina-
tion of the entire population.

Nevertheless, vaccination hesitancy is one of the major
obstacles to achieving herd immunity, with several factors
being identified, such as trust in the benefits of the vaccine

and the ability of access to the vaccine.'> A study among
US medical student reported that 23% of them were unwill-
ing to get vaccinated although they were at high risk of
exposure to the virus.'® Furthermore, our prior study
showed that a there was a remarkable rate of unwillingness
to get vaccinated among medical staff and high-risk
populations.'”'® Previous studies have reported factors
associated with COVID-19 vaccine acceptance. These
reports included Wagner et al, who found that the pandemic
has led to many individuals losing their jobs or having
a reduced income, plus identified factors associated with
vaccine acceptance or planning to vaccinated, such as
experiences attained from personal, family/friend, and
media.'"” In Indonesia, Harapan et al found that being
a healthcare worker and having a higher perceived risk of
COVID-19 infection was associated with higher acceptance
for a COVID-19 vaccine.”

Vietnam began its fourth wave of the pandemic,
June 2021, and medical students are now an important
source of support in health communication, and for front
line health workers. At present, the Government has been
implementing mass COVID-19 vaccination strategies with
a priority vaccination available to the anti-epidemic force
and high-risk populations including the elderly and chroni-
cally ill patients. At the time of survey, students were
considered one of the priorities for receiving a COVID-
19 vaccination, but they are still not being vaccinated
against COVID-19 in Vietnam. Therefore, it is essential
to investigate the acceptance of a COVID-19 vaccination
amongst health science students, to determine the factors
and barriers affected to the decision to receive a COVID-
19 vaccine or not, thus encourage vaccine uptake to con-
trol the spread of the pandemic.

Methods
Study Population

A cross-sectional study was performed in April 2021 using
a convenience sample strategy of all health science stu-
dents in Tra Vinh University. A sample size was based on
the estimated rate of intention to get a COVID-19 vaccine
among healthcare worker from a previous study, being
76.1%, with a power of 0.8 and an alpha of 5%.'” The
minimum sample size was 280.

Inclusion and Exclusion Criteria
All students were included in this study that submitted the
questionnaire within the time limit of the survey. Students
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who did not complete the survey, or missed any questions
in the areas of knowledge, attitude and acceptance of the
vaccine, were excluded from the study.

Data Collection Procedures

Students, during their face-to-face lessons, were invited by
the researchers to participate the survey. The data were
collected through a self-administered questionnaire. The
questionnaire took approximately 10 to 15 minutes to
complete. All students had been informed about the aim
of the study and signed the consent form before partaking
in the study, and their answers were anonymous. Among
a total of 850 health science students at the University,
only 410 participants completed and returned the fully
questionnaire. This was a response rate of 48.2%.

Measures

The questionnaire comprised 30 items, which was struc-
tured into four dimensions: (1) demographics of students
such as age, gender, religion, education field, year of
education, and source of information on COVID-19 vac-
cines; (2) Knowledge towards COVID-19 including ten
items, which was developed and validated according to
the study of Huynh G et al among healthcare workers and
high-risk people which focused on Knowledge, Attitude,
and Practices (KAP) related to COVID-19 in Vietnam;'**'
(3) Attitudes regarding vaccination that consisted of 12
items using a 5-point Likert scale with responses ranging
from strongly disagree through strongly agree. The instru-
ment has been assessed as reliable and valid in previous
studies with cronbach’s alpha being 0.765;** and (4) inten-
tion to receive a future COVID-19 vaccine was measured
using item: “Will you intend to get a COVID-19 vaccina-
tion when it becomes available”, with responses yes or no
being available. Participants who had answers of “no” to
item of dimension 4 were asked an additional item
explaining their reasoning for not accepting a vaccine

(Appendix 1).

Statistical Analysis

Each correct answer, relating to knowledge, recorded one
point, with an incorrect answer being given zero. An overall
knowledge score was calculated by the sum of 10 items
which ranged from 0 through 10. Relating to attitudes, the
answers were marked by one point for strongly disagree to
five points for strongly agree. The mean scores of each
dimension were computed separately, for components of
Susceptibility and Severity (4 items), Benefits of vaccination

(3 items), and Cues to action (2 items), with the higher the
mean scores suggesting the higher the possibility of positive
attitudes, except for Barriers (3 items), that had a reverse
association. The main outcome of the study was to identify
the intention to get a COVID-19 vaccine recorded yes or no.

All data assessment was performed by using STATA 14
software. The characteristic demographics, knowledge,
and attitudes were classified as the independent variables.
Vaccination acceptance was considered the dependent
variable. Categorical variables were computed as frequen-
cies and percentages, while continuous variables were
described as mean and standard deviation (SD). The uni-
variate analysis was performed using Chi-square or
Fisher’s exact test for categorical variables and #-test for
continuous variables. The multivariable logistic regression
analysis was followed to describe the determinants of
COVID-19 vaccine acceptance. The odds ratio (OR)
values and their 95% confidence intervals (95% CI) were
reported, with a p-value of less than 0.05, which was
considered statistically significant.

Ethical Approval

Our research complied with the Declaration of Helsinki. All
participants agreed and gave informed consent before parti-
cipating. The protocols of the study were approved by the
Ethics Council of the University of Medicine and Pharmacy
at Ho Chi Minh City (Protocol number 27/UMP-BOARD).

Results

Demographic Characteristics of Students
Overall 412 students, from first to sixth-year, completed
the questionnaire, whose mean age was 22.5+2.8 years,
with more than a half of them being female (54.1%). Their
field of education included, mainly, general medicine
(53.2%). The majority of information on the COVID-19
vaccines were received through social media and televi-
sion (83.0% and 80.6%, respectively). The rate of vaccina-
tion acceptance was fairly high (77.7%) (Table 1).

Knowledge and Attitudes Toward the
COVID-19

Table 2 shows most students had good knowledge about
COVID-19, ranging from 71.1% to 98.1% in all areas
including cause, common symptoms, the isolation period,
treatment approaches, preventive measures, high-risk sub-
jects and the dangers of COVID-19. At the negative end,
the participants did not report a good level of knowledge
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Table | Demographics and COVID-19 Vaccine Acceptance (N=
412)

Table 2 Knowledge and Attitudes Toward the COVID-19
(N=412)

in relation to ways of COVID-19 transmission and avail-
ability of a vaccine, showing a low percentage of correct
knowledge (51.1% and 40.8%, respectively). The overall
knowledge score was 7.8 + 1.5 (ranging from 0 to 10).
Most participants believed that they were at risk and
COVID-19 was a serious illness (3.1 £ 0.7), also they
believed the Benefits of vaccination outweighed the
Barriers of vaccination, with mean scores of 3.1 + 0.7
and 2.4+ 0.5, respectively, and the majority of them had
a high level of Cues to action (4.0 + 0.6) (ranging 1 to 5).

Factors Associated with Vaccination

Acceptance in the Univariate Analysis

There was a relationship between the demographics
including field of education, year of education, and source
of information of the COVID-19 vaccines and vaccination
acceptance (p < 0.05). In terms of knowledge and attitude,

Variables Overall n (%) Knowledge Toward the COVID-19 Correct Answer
No. (%)
Age (Mean * SD) 22.5+2.8
COVID-19 is caused by a virus (yes) 392(95.2)
Gender
Male 189(45.9) COVID-19 spreads via respiratory droplets of 212(51.5)
Female 223(54.1) infected people (yes)
Religion Fever, cough, dry cough, or tiredness are 404(98.1)
No 366(88.8) common symptoms of COVID-19 (yes)
Yes 46(11.2)
Isolation at least 14 days (yes) 293(71.1)
Education Field The COVID-19 ine i ilable for th 168(40.8
- t .
General medicine 219(53.2) © o vaceine s avafiable for the (408)
t| t|
Preventive medicine 49(11.9) entire population (no)
Public health 144(34.9) Specific treatment (no) 316(76.7)
Year of education Washing hands, wearing face masks, avoiding 347(84.2)
I 87(21.1) crowded places, social distance (yes)
2 106(25.7)
3 48(117) Patients with underlying chronic diseases are 349(84.7)
4 50(12.1) more likely to have severe symptoms (yes)
5 55(13.4) Health care workers are more likely to be at 383(92.9)
6 66(16.0) risk of infection (yes)
Source of information on COVID-19 vaccines COVID-19 could be fatal (yes) 368(89.3)
Television 332(80.6)
Social media 342(83.0) Overall Knowledge (Mean +SD) 78% 1.5
Relatives 270(65.5) Attitudes toward the COVID-19
Website of Hospital/Ministry of Health 264(64.1)
Susceptibility and Severity (Mean +SD) 3.1 £07
COVID-19 vaccine acceptance
Yes 320 (77.7) Benefits of vaccination (Mean £SD) 3.1 £07
No 92 (223) Barriers of vaccination (Mean +SD) 24+05
Cues to action (Mean +SD) 40+ 0.6

there was an association between vaccination intention and
knowledge (p < 0.05), as well as all four domains of
attitudes toward vaccination (all p < 0.001) (Table 3).

Determinants of a COVID-19 Vaccination
Acceptance in Multivariable Logistic
Analysis

Factors associated with COVID-19 vaccine acceptance in
the multivariable logistic analysis were presented in
Table 4, with the findings showing the field of education
was associated with vaccine acceptance (p < 0.001), and
high intention was statistically associated with good
knowledge (OR = 1.3, 95% CI [1.04, 1.57], p < 0.05).
Besides, participants were more likely to plan to get the
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Table 3 Factors Associated with Vaccination Acceptance in
Univariate Analysis (N= 412)

Table 4 Multivariable Logistic Analysis of Factors Associated
with COVID-19 Vaccine Acceptance (N= 412)

Variables COVID-19 Vaccine P
Intention

Yes, n (%) No, n (%)

320 (77.7%) 92 (22.3%)
Age (Mean * SD) 226 £27 222 +28 0.149
Gender
Male 146(77.3) 43(22.7) 0.850
Female 174(78.0) 49(22.0)
Religion
No 288(78.7) 78(21.3) 0.161
Yes 32(69.6) 14(30.4)
Education Field
General Medicine 178(81.3) 41(18.7)
Preventive Medicine 21(42.9) 28(57.1) <0.001
Public health 121(84.0) 23(16.0)
Year of education
| 67(77.0) 20(23.0)
2 67(63.2) 39(36.8)
3 38(79.2) 10(20.8) <0.001*
4 48(96.0) 2(4.0)
5 50(90.9) 509.1)
6 50(75.8) 16(21.2)
Source of information on COVID-19 vaccines
Television 261(78.6) 71(21.4) 0.348
Social media 282(82.5) 60(17.5) <0.001
Relatives 225(83.3) 45(16.7) <0.001
Website of Hospital/ 216(81.8) 48(18.2) 0.007
Ministry of Health
Knowledge 79+ 14 75+ 1.7 0.021%*
Attitudes
Susceptibility and 3207 29+09 <0.001**
Severity
Benefits of vaccination 32+07 29+06 <0.001%**
Barriers of vaccination 23+0.5 2506 <0.00 |*#*
Cues to action 4.1 06 3.8+0.5 <0.00 |*#*

Notes: *Fisher exact, **t-test.

vaccination if they had a positive attitude towards the
Susceptibility and Severity (OR = 1.5, 95% CI [1.03,
2.16], p < 0.05), Benefits of vaccination (OR = 1.9, 95%
CI[1.31, 2.98], p < 0.05), and Cues to Action (OR = 2.1,
95% CI [1.29, 3.49], p < 0.05), except for Barriers that had
a negative association with the probability of vaccine
acceptance (OR = 0.4, 95% CI [0.26, 0.76], p < 0.05).

Variables COVID-19 Vaccine OR (95% CI) p
Intention
Yes, No,
n (%) 320 | n (%) 92
(77.7%) (22.3%)
Age (Mean = | 226 £2.7 | 222+28 | I.l (0.97-1.19) | 0.150
SD)
Education Field
General 178 (81.3) 41(18.7) Reference
Medicine
Preventive 21(42.9) 28 (57.1) | 0.2 (0.09-0.39) | <0.001
Medicine
Public health 121(84.0) 23 (16.0) | 1.7 (0.88-3.43) | 0.112
Knowledge 79+ 1.4 75+ 1.7 | 1.3(1.04-1.57) | 0.020
Attitudes
Susceptibility 32+07 29+09 | 1.5(1.03-2.16) | 0.035
and Severity
Benefits of 32+07 29+06 | 1.9(1.31-2.98) | 0.001
vaccination
Barriers of 23 +05 25+06 | 04 (0.26-0.76) | 0.003
vaccination
Cues to 4.1 £ 0.6 38+05 | 2.1(1.29-349) 0.003
action

Reasons for COVID-19 Vaccine

Hesitancy

Among participants who did not accept a COVID-19 vac-
cine, the main reasons included being afraid of the side
effects (79.3%), a desire to delay and follow up on the
safety of the vaccine (67.4%), and afraid of the process of
new vaccine development (58.7%). A lesser number of
students (<50%) reported reasons for hesitancy that the
vaccine could lead to illness (46.7%), concerned about the
expensive vaccination costs (46.7%), having a plan to use
other preventive measures (39.1%), not considered them-
selves in the high-risk group (39.1%), afraid of needles
(11.9%), do not trust the government (11.9%), and vac-
cines are not effective (8.7%) (Table 5).

Discussion

This study highlights Vietnamese health science students’
acceptance of COVID-19 vaccines, and associated factors
in the background, whilst being faced with the fourth wave
of COVID-19 and the number of confirmed cases increas-
ing daily. The emergence of the efficacy and availability of
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Table 5 Reasons for COVID-19 Vaccine Hesitancy (n=92)

Reasons N(%)

Afraid of the side effects 73 (79.3)
A desire to delay and follow up on the safety of the vaccine 62 (67.4)
Afraid of the process of new vaccine development is too quickly 54 (58.7)
The vaccines could lead to COVID-19 43 (46.7)
Afraid of the expensive vaccination costs 43 (46.7)
Having a plan to use other preventive measures such as masks, washing hand, social distance, avoid crowded places 36 (39.1)
Not in the high-risk group 36 (39.1)
Afraid of needles I (11.9)
Do not trust the government I (11.9)
Vaccines are not effective 8 (8.7)

the vaccine plays an essential role in arresting the pan-
demic. However, vaccine hesitancy has been recorded as
a concerning issue around the world, which may affect the
success of herd immunity.*?

In this study, we found that there was a high level of
knowledge, attitude and the acceptance of COVID-19
vaccines. This study reported 77.7% of the participants
were willing to receive the vaccine. These results are in
line with those of previous studies that showed 76.1% of
healthcare workers and 84% of the high-risk population
had a willingness to obtain the vaccine.'”'® In contrast,
this finding is higher than prior studies conducted in
medical students in other countries such as Uganda
(37.3%),** Egypt (35%),” and US dental students
(56%).”° We found that over one-fifth of participants
were hesitant about the vaccine. The main reasons
reported included being afraid of the side effects
(79.3%), a desire to delay and follow up the safety of
the vaccine (67.4%), and afraid of the process of new
vaccine development occurring too quickly (58.7%).
These findings are in agreement with those of earlier
surveys that showed people were concerned about the
side effects and safety of the vaccine (29.8%), intent to
receive the vaccine later if it is safe (14.5%) and afraid
the development of the vaccine being too quick
(10.4%).>” Moreover, the aspect of safety and side effects
of the vaccine are also considered in various previous
studies.'®*> At present, vaccination plays an important
role in protecting the health of the population and reduce
the devastating consequences of the virus. Interventions
should be applied to ensure the trust of the vaccine and
enhance the acceptance among health science students
due to them being an important force in assisting the
health care response teams in communities.

In terms of knowledge, we found that most students had
good knowledge with an overall score of 7.8 £ 1.5 (ranging
from 0 to 10). These results showed the effectiveness of
health education programs, which helped to improve knowl-
edge among health sciences students in Vietnam, compared
to our prior study in the early period of the pandemic.'
Moreover, students who had good knowledge also were
more likely to have an acceptance of the vaccine. We
hope that the adequate levels of knowledge towards
COVID-19, which lead to efficient implementation of
immunization strategies, bring greater benefits over the
course of this pandemic. However, the health education
programs should be continuously promoted to enhance the
practice of preventive behaviors, even if the majority of
people have been vaccinated, because previous data
reported the increase of COVID-19 cases after personal
preventives behaviors were loosened.”®

Regarding attitude, participants were more likely to
plan to receive a vaccination if they had a positive attitude
towards Susceptibility and Severity. This is consistent with
Evridiki et al who showed that participants who had high
risk perceptions regarding COVID-19, were likely to
accept the vaccine.”” Moreover, students who perceive
the benefits of vaccination are more likely to be vacci-
nated. This result matches those observed in our earlier
study among healthcare workers, implying that willingness
to receive vaccines relies on personal risk and benefit
perception.'” It is possible, therefore, that it is necessary
to enhance the perceived risk and severity of COVID-19,
as well as emphasize the benefits of the vaccine. On the
subject of Cues to Action, significant elements increased
the acceptance of vaccines. These observations are in line

17,18

with our previous studies, which suggest that recom-

mendation from the Ministry of Health, Healthcare
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Providers and the Government, being an element to pro-
mote the willingness of vaccination. In contrast, Barriers
to receive vaccination were negatively associated with the
probability of vaccine acceptance. These results are con-
studies.'”-'#-30

Therefore, interventions should be focused on declining

sistent with data obtained in prior
barriers such as costs, inconvenience and side effects to

improve vaccine acceptance.

Strengths and Limitation

Some limitations need to be considered when interpreting the
results. Firstly, this study used convenience sampling to
collect data in one of the universities located in the South
of Vietnam, which may be lead to limits of generalizability of
the results. Secondly, a cross-sectional observation can limit
to derive causal conclusions between the willingness to
receive the vaccine and associated factors. Thirdly, this
study was conducted before the vaccine was available, so
information about the effectiveness and safety of vaccine was
not yet clear, thus the rate of intention to vaccinate could
differ when the vaccine became available. However, our
findings could serve as a foundation for the planning and
development of vaccine strategies among students who are
an important group to support a country’s health system.

Conclusion

These findings highlighted the intention to receive
a COVID-19 vaccine among health science students,
which was relatively high. The study did indicate
a number of participants not willing to receive
a vaccination due to, mainly, safety, development issues
and side effects. The use of the theoretical framework recog-
nizes factors that influence vaccine acceptance, which
included high Susceptibility and Severity, Benefits,
Barriers and Cues to Action. These are evidence that indi-
cates the need for planning of campaigns to promote the

vaccine as a priority solution for health science students.
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Available upon request to the corresponding author.
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