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ABSTRACT

Background: The determinants of intention to accept the COVID-19 vaccine
and associated factors among nursing students during this pandemic need

to be identified. Aims: The study assessed nursing students’ attitudes to
vaccination, health engagement and trust in government, as well as their
intention to have a COVID-19 vaccination. Methods: A cross-sectional study
was carried out among nursing students in three provinces of Java, Indonesia,
from December 2020 to February 2021. Convenience sampling was used to
gather primary data from 640 participants through a structured online survey.
Multiple linear regression was used to analyse the results. Findings: All items
of vaccine attitude and health engagement as well as trust in government
were positive predictors of vaccine acceptance after adjusting for confounding
factors. Conclusion: Nursing students were more likely to accept vaccination
if they had a positive attitude to vaccination, high levels of health engagement
and trust in the government regarding tackling the COVID-19 pandemic.
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accination is a major public health strategy, which

has prevented the spread of diseases (Hu et al,

2020), particularly infectious COVID-19. It has

significantly reduced mortality in Indonesia

(Suwantika et al,2020) as well as across the globe
(Sallam et al, 2021).

Vaccine hesitancy, characterised by a delay in accepting or
refusing vaccination despite it being available, has divided
vaccine proponents and anti-vaccine advocates (Izzati et al,
2020; Kwok et al,2021).As of 18 May 2021, a total of 23262139
vaccine COVID-19 doses have been administered worldwide;
health professionals, security staff, educators and frontline
humanitarian workers were a priority for receiving vaccinations
in Indonesia (World Health Organization, 2022).

Nursing students were not included in the first phase of the
Indonesian government’s priority target vaccine but were
included in the second phase, along with certain students.
Nursing students can encourage other students to be vaccinated
(Jiang et al, 2021), which could optimise COVID-19 vaccination
among the student population.

A cross-sectional international study found vaccine
acceptance was 43.8% among nursing students from seven
universities in Albania, Cyprus, the Czech Republic, Greece,
Italy, Kosovo and Spain (Patelarou et al,2021). However, a study
in China found that 83.33% of the nursing students intended
to accept a COVID-19 vaccine (Jiang et al, 2021). These
inconsistent results could be explained by a variety of reasons,
including health engagement, attitudes to vaccination (Barello
et al, 2020; Graffigna et al, 2020) and trust in governments
(Jiang et al, 2021). Nevertheless, no empirical studies have
explored the determinants as well as acceptance of
vaccination among nursing students in Indonesia. Fully
understanding the determinants of COVID-19 vaccine
acceptance in nursing students is critical to implementing
vaccination programmes.

To better understand the contemporary threat of vaccine
hesitancy to health sustainability, studies have analysed factors
that commonly determine attitudes toward vaccines, health
engagement (Graffigna et al, 2020) and trust in authorities, as
well as information on the COVID-19 vaccine from government
sources (Lazarus et al, 2021).
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Nursing students’ behaviour depends on their attitudes, which
also affect their acceptance of vaccination (Tuells et al, 2021).

Health engagement is defined as personal proactivity in the
management of health-related concerns (Graffigna et al, 2020).
Among multiple factors influencing individuals” health-related
behaviours, Graffigna et al (2020) demonstrated the importance
of health engagement in influencing health policymaking.This
is the only study to have examined whether health engagement
could be used to improve acceptance of COVID-19 vaccination
and whether it is a valid predictor of whether people maintain
and improve attitudes to vaccination (Graffigna et al, 2020).

Indonesia has experienced uncertainty as a result of the
pandemic, resulting in mental health problems, changes in
economic status, and high morbidity and mortality rates (Rias
et al, 2020; Muslih et al, 2021). Given this, the relationships
between health engagement and attitudes and acceptance of
vaccination should be a concern.

Vaccine acceptance is associated with trust in government,
which leads to another major issue regarding the response to
the COVID-19 pandemic. Unverified information has been
extensively disseminated through numerous media sources,
resulting in a considerable portion of the world’s population
perpetuating false narratives about the COVID-19 pandemic
(Lazarus et al, 2021).

The public will, naturally, judge the quality of an official
emergency message by its timeliness and integrity, as well as
the trustworthiness and integrity of the messenger, will affect
public perception of the communication’s content, as well as
their compliance with recommended behaviour (Quinn et al,
2013). For example, a study carried out in England, Scotland
and Wales found that trust in government authorities, a
perception of direct communication and a reduction in
confusion early in a pandemic were all correlated with
acceptance of influenza vaccination (Rubin et al, 2009).
Moreover, a cross-sectional study among the general population
in Indonesia revealed that a high level of trust in authoritative
information sources was independently correlated with
acceptance of the COVID-19 vaccination programme (Wirawan
et al,2021).Therefore, exploring nursing students’ trust in their
government would be a valuable approach to determining the
level of acceptance of vaccination against SARS-CoV-2.

Immunisation campaigns are implemented effectively when
vaccine acceptance rates are substantially higher than expected
(Malik et al, 2020).To accomplish this, it is important to identify
nursing students’ health behaviours. Moreover, it is critical to
understand their health engagement, attitudes and intentions
towards vaccination in general, as well as factors that influence
their intention to receive COVID-19 vaccines, as this
information can assist educational institutions in developing
effective interventions to increase vaccination rates (Jiang et al,
2021). Attitudes towards vaccination and health engagement
influence student nurses’ willingness to receive vaccination
against COVID-19.

This study sought to determine how nursing students’
decisions to accept a COVID-19 vaccine were influenced by
their attitudes toward vaccination and health engagement.
Moreover, the authors examined the relationship between trust
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Table 1. Demographics and acceptance of COVID-19 vaccine (n=640)

Variables All participants
n (%) Mean (r)

Age (years)* 20.38+2.06 0.03
Sex**

Male 212 (33.1) 3.71 (1.13)

Female 428 (66.9) 3.90 (0.93)
Urbanicity T

Rural 296 (46.3) 3.82 (1.07)

Urban 344 (53.8) 3.85 (0.95)
Religion T

Islam 413 (64.5) 3.86 (0.96)

Non-Islam 227 (35.5) 3.80 (1.09)
Java provinces*

East Java 441(68.9) 3.88 (0.98)

Yogyakarta 73 (11.4) 3.64 (1.17)

West Java 126 (19.7) 3.80 (0.99)

Vaccine acceptance

P
0.506

0.031

0.642

0.472

0.162

Data are presented as the mean + standard deviation (SD) or frequency and percentage.
P values were estimated using: *Pearson correlation; T an independent t-test, or F one-way

ANOVA. P<0.05 indicates statistical significance

in the government and acceptance of a COVID-19 vaccination
among nursing students in Indonesia.

Methods

Study desigh and sample

Primary data were collected from nursing students using an
online, cross-sectional, multicentre study in three provinces in
Java, Indonesia. Respondents were based in both rural and
urban areas.

The inclusion criteria were: undergraduate nursing students
who were attending online or face-to-face classes in the three
provinces of East Java, West Java and Yogyakarta; ability to
communicate in Bahasa Indonesia; and being willing to
complete the informed consent form. Nursing students
confirmed or suspected to have been infected with COVID-19
were excluded.

An a priori sample size was estimated by G*Power analyses
using an effect size of 0.10 (Lipsey and Wilson, 1993; Sharma
et al, 2021), with an alpha level of 0.05 and power of 0.95,
which yielded a sample size of 236.

Considering the estimated dropout rate and to ensure the
sample would be large enough, the authors estimated the target
was approximately 2.5 times the calculation of nursing students
needed for their research. Finally, a total of 640 nursing students
consented to participate (Table 1).

Data collection

Indonesia was in lockdown during the COVID-19 pandemic
when this investigation was carried out, with schools, universities
and other institutions using virtual learning. As in previous
studies for which respondents were recruited during the
pandemic (Rosental and Shmueli, 2021; Sharma et al, 2021),
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the authors recruited potential respondents using social media
including WhatsApp, Instagram and Facebook. Convenience
sampling was used to identify all online groups of nursing
students at various universities by contacting a coordinator at
each institution. The questionnaire’s Google Form link was
then sent to the coordinator or group members between 15
December 2020 and 12 January 2021.

The online questionnaire comprised four sections. First, the
respondent’s intent was identified and their willingness to be
vaccinated ascertained. Informed consent was taken by
respondents filling out a box to confirm this and by completing
the questionnaire for 15 minutes. Participants were free to
withdraw at any time.

In the second section, respondents filled out the
sociodemographic questionnaire. They then answered a
questionnaire about vaccine attitude, health engagement and
trust in the government. In the last section, respondents were
thanked and asked to forward the online survey link to
potential participants.

Ethics

The research and behaviours investigation ethics committee of
Institut [lmu Kesehatan Strada Indonesia gave the study’s ethical
authorisation (number: 2228/KEPK/XI11/2020). Each subject
provided written informed consent before participating.

Instruments

A self-administered assessment was chosen as previous research
has used this method when examining whether factors such
as sex, religion, urbanicity and geographical province influence
vaccine COVID-19 acceptance among nursing students
(Rosental and Shmueli, 2021; Sharma et al, 2021).

Acceptance of vaccination is a behaviour outcome resulting
from a complex decision-making process that can potentially
be affected by a wide range of factors (Rosental and Shmueli,
2021; Sharma et al, 2021). The acceptance of vaccination was
assessed using a single-item question: ‘Do you intend to receive
the COVID-19 vaccination?’ The answers collected data on the
degree of vaccination acceptance using a 5-point Likert scale,
with 1 representing not at all likely to 5 representing absolutely.
This questionnaire was based on an earlier study (Harapan et
al, 2020), which had suggested that a higher score indicated
greater acceptance of vaccination.

Respondents were instructed to answer two questions about
their attitude towards the vaccine on a 5-point Likert scale, with 1
indicating strong disagreement and 5 indicating strong agreement.
These were: “Vaccination could have serious collateral effects on
my own health’ and ‘I am sure of the vaccine’s effectiveness in
preventing infectious diseases’ (Graffigna et al, 2020).

The authors defined attitude toward vaccines scores as
categorical data representing agreement (strongly agree/agree)
and disagreement (strongly disagree/disagree/neither agree nor
disagree). In this study, the attitude toward vaccines questionnaire
translated into Bahasa exhibited an adequate level of content
validity index (CVI) of 0.95 according to four experts,including
community and educator nurses in Indonesia, and Cronbach’s
alpha of 0.70.

A revised English version of the health engagement section
to assess participants’ underlying mental readiness and confidence
to participate actively in their own wellness management and
risk prevention also indicated levels of knowledge (Graffigna et
al,2020).All respondents were asked to respond to six questions
about their health engagement on a 5-point Likert scale, with
1 indicating strong disagreement and 5 indicating strong
agreement. Notably, the higher a person’s score, the higher their
health engagement. Health engagement ratings were generated
as categorical data representing agreement (strongly agree/agree)
and disagreement (strongly disagree/disagree/neither agree nor
disagree). The English version of the health engagement
questionnaire was translated into Indonesian for this study, and
it had a high level of internal consistency, with a CVI of 0.93
and a Cronbach’s coefficient of 0.91.

Finally, participants were asked about their trust in the
government, including about it being open with information,
honest, competent, committed, caring and interested in
protecting people, and the reliability of its information regarding
the COVID-19 pandemic. Responses were again on a 5-point
Likert scale, where a score of 1 indicated strongly distrust and
a score of 5 indicating strongly trust.

Authors defined trust in government regarding vaccine scores
as categorical data representing trust (strongly trust/trust) and
disagreement (strongly distrust/either trust or distrust, and
distrust). This questionnaire was based on an earlier study during
an influenza pandemic (Quinn et al, 2009), which suggested
that a higher score indicated a greater acceptance of vaccination

(Table 2).

Data analysis

Participants’ demographic data, attitudes towards vaccination,
health engagement and trust in governments were compared
using descriptive methods. Continuous data were assessed using
an independent f-test or Pearson correlation.

Multiple linear regression was used to calculate adjusted beta
coefficients (adjusted odds ratio) with 95% confidence intervals
(CIs) for acceptance of vaccines, which were related to the
exposures of interest after adjusting for potential covariate factors
such as sex, religion, urbanicity and geographical province.

Multicollinearity concerns a high degree of linear
intercorrelation between explanatory variables in a multiple
regression model and leads to incorrect results of regression
analyses. Multicollinearity was assessed using a variance inflation
factor (VIF) of <10 (Garcia et al, 2015). The maximum VIF in
this investigation was 2.45, indicating that the data set had a
minimal risk of multicollinearity.

All statistical analyses were conducted using IBM SPSS v25,
with P=0.05 as the threshold for statistical significance.

Results

Characteristics of respondents

This study enrolled a total of 640 respondents from Java. Their
mean age was 20.38 years. The majority (428; 66.9%) were
female, and more than half (344; 53.8%) were in urban areas.
The religion of most respondents (64.5%) was Islam, and most
lived in East Java (68.9%).There were no significant differences
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in age, urbanicity, religion and province in terms of vaccine
acceptance, but there were significant differences between
women and men (Table 1).

Specific determining factors for vaccine acceptance are
shown in Table 2. The mean (standard deviation; SD) of vaccine
acceptance was significantly higher (P<0.001) in nursing
students who agreed with all statements of health engagement
(HE) and attitude to vaccine (AVs). Moreover, those with higher
acceptance scores also scored more highly for trust in the
government (Table 2).

Table 3 summarises the findings of the multiple linear
regression performed for the adjusted beta-coeflicients and
95% Cls of attitude, health engagement and trust in government
with vaccine acceptance. All items of attitude and health
engagement were the strongest determining factors of the
vaccine acceptance score, after adjusting for confounding
variables. A further statistical test showed that participants who
trusted the government were 0.31 times more likely to accept
vaccination than those with no trust in government.

Discussion

Vaccine hesitancy has been a global concern for several decades,
and the situation is more difficult with COVID-19 immunisation,
owing to the infodemic and confirmation bias around the
disease (Dror et al, 2020).The authors set out to investigate the
acceptance of the COVID-19 vaccine among nursing students.

This population was selected because nursing students will
promote health as future practitioners. There are several ways
in which students can be engaged during the COVID-19
pandemic. Students, including nursing students, can educate
friends and family members about the necessity of being
vaccinated.

In addition, universities can uncover and correct fake claims
about COVID-19, such as misinformation about vaccination
(Sallam, 2021). Moreover, given the young demographics of
social media users, the role of universities on social media
platforms is important (Ross and Myers, 2017; Tuells et al,
2021). Since any problems that could affect health engagement
need to be identified, it is crucial to evaluate students’ baselines
for health engagement, trust in the government and attitudes
towards vaccination.

Promoting health engagement and trust in the government
to commit and provide information based on science, as well
as encouraging positive attitudes towards prevention and
supporting prevention, should be included in nursing
undergraduate programmes.

Studies with the same objective or population are few, which
makes finding comparison difficult. As far as the authors are
aware that this is the first time that large study using a
community-based online research method investigating nursing
students’ acceptance of the COVID-19 vaccine has been
undertaken in the Java provinces in Indonesia.

Health engagement was found to be closely linked to the
likelihood of accepting vaccination,and proved to be an effective
predictor of whether a person would maintain and improve a
favourable attitude towards this (Graffigna et al, 2020). The
results of this study were found to align with those of Graffigna
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Table 2. Comparisons of respondents’ attitudes toward a vaccine, health

engagement and trust in government with their acceptance of the
COVID-19 vaccine (n=640)

Variables All participants Vaccine acceptance
n (%) Mean (r) P
Health engagement (HE)
| can manage my own health effectively (HE1)
Disagree 211 (33.0) 2.98 (0.98) <0.001
Agree 429 (67.0) 4.26 (0.70)

| spend a lot of time informing myself about health (HE2)

Disagree 270 (42.2) 3.19 (1.06) <0.001
Agree 370 (57.8) 4.31 (0.63)

| can manage my own health even under stress (HE3)
Disagree 222 (34.7) 2.97 (0.97) <0.001
Agree 418 (65.3) 4.30 (0.66)

| usually share concerns about my own health with my general practitioner (HE4)

Disagree 242 (37.8) 3.04 (1.01) <0.001
Agree 398 (62.2) 4.32 (0.63)

| usually tell my general practitioner about unusual symptoms (HE5)
Disagree 186 (29.1) 2.98 (1.06) <0.001
Agree 454 (70.9) 4.19 (0.74)

It is important to cooperate with healthcare workers in defining how to manage my

own health (H6)
Disagree <0.001

Agree

Attitudes towards vaccines (AVs)

189 (29.5)
451 (70.5)

2.87 (1.02)
4.24 (0.67)

A vaccination could have serious collateral effects on my own health (AVs1)

Disagree 342 (53.4) <0.001

298 (46.6)

3.37 (1.06)
Agree 4.37 (0.60)

| am sure of vaccines’ effectiveness in preventing infectious diseases (AV2s)

Disagree 251 (39.2) 3.13 (1.01) <0.001
Agree 389 (60.8) 4.30 (0.69)

Trust in government
No trust 385 (60.2) 3.56 (1.02) <0.001
Trust 255 (39.8) 4.25 (0.82)

Data are summarised as mean * standard deviation (SD), frequency, and percentage, and
P values were estimated using an independent t-test; P<0.05 indicates statistical significance

et al (2020) and showed that an active level of health engagement
and positive attitude are associated with greater
vaccine acceptance.

A study by Barello et al (2020) suggested that an in-depth
assessment of students’ views on accepting vaccinations and
health engagement may help planners to devise solutions to
deal with many aspects of the problem, including underlying
attitudes that impact on views on vaccination acceptance. The
results of our study align with those of Barello et al, in that
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Table 3. Adjusted beta-coefficients of attitudes, health engagement, trust

in government and participants’ acceptance of COVID-19 vaccine (n=640)

Variable Unadjusted Adjusted

coefficient f§ coefficient p
(95% CI) (95% Cl)

Health engagement (HE)

| can manage my own health effectively (HE1)

Disagree Ref Ref

Agree 1.29 0.27
(1.15~1.42)F (0.11~0.43)t

| spend a lot of time informing myself about health (HE2)

Disagree Ref Ref

Agree 1.13 0.17
(1.00~1.26)t (0.02~0.31)*

| can manage my own health even under stress (HE3)

Disagree Ref Ref

Agree 1.33 0.29
(1.21~1.46)F (0.12~0.45)t

| usually share concerns about my own health with my general practitioner (HE4)

Disagree Ref Ref
Agree 1.28 0.28
(1.15~1.42)F (0.12~0.44)t

| usually tell my general practitioner about unusual symptoms (HE5)

Disagree Ref Ref
Agree 1.20 0.17
(1.06~1.35)1 (0.02~0.33)*

It is important to cooperate with healthcare workers in defining how to manage my own
health (H6)

Disagree Ref Ref
Agree 1.37 0.26
(1.23~1.50)t (0.09~0.43)t

Attitudes towards vaccines (AVs)

A vaccination could have serious collateral effects on my own health (AVs1)

Disagree Ref Ref
Agree 1.01 0.29
(0.87~1.14)F (0.17~0.41)F

| am sure of vaccines’ effectiveness in preventing infectious diseases (AV2s)

Disagree Ref Ref
Agree 1.17 0.21
(1.04~1.30)F (0.06~0.36)t

Trust in government

No trust Ref Ref
Trust 0.69 0.31
(0.54~0.84)F (0.20~0.42)t

Adjusted beta-coefficients and 95% confidence intervals (Cls) were estimated using a multiple

linear regression after adjusting for gender, age, geographical provinces and urbanicity. * P<0.05;

T P<0.001.

they also showed that health engagement was significantly
correlated with vaccination acceptance.

Current research on COVID-19 vaccine preferences suggests
that vaccine safety and efficacy rather than attitudes toward
vaccination are the primary predictors among Jordan’s citizens
(EI-Elimat et al, 2021). Another study undertaken in Jordan
reported vaccine hesitancy rates of 56.5%, 76.6% and 76.0%
in university health students, science students and humanities
students respectively, which could imply negative attitudes
towards vaccination (Sallam, 2021).The reason for the differences
in vaccine hesitancy may be related to the differences in
knowledge about the disease among the three student groups
(Sallam, 2021).

In line with the present study, the findings of Sallam (2021)
can be used as a basis to advocate for the role of university
students in health schools, particularly nursing students, in
promoting positive attitudes and encouraging acceptance of
vaccination. The results of the present study show a positive
correlation between a negative attitude towards vaccines and
low acceptance of vaccines among university nursing students
in Indonesia. Consequently, an individual’s health engagement
and attitudes are fundamental to their psychological readiness
to consider being vaccinated as part of a vaccination programme.
As a result, it is important to analyse both individual health
engagement and attitudes toward vaccination to understand
how health behaviour influences the effectiveness of
immunisation services in clinical and community settings.

Trust is a critical component of risk management because
it has the potential to influence whether the public perceives
something as positive or negative, and hence it indirectly affects
the acceptance of policies (van der Weerd et al, 2011). Trust is
a necessary but variable component of successful COVID-19
vaccination uptake,and trust in information from the government
is connected significantly with vaccine adoption and ensuring
that the steps suggested are followed (Lazarus et al, 2021). This
is important, given that there is considerable evidence that trust
in government authorities plays a role in vaccine decision-
making. Moreover, individuals who have a high level of trust
in their government are more likely to accept proposed measures
than those with less trust (Siegrist and Zingg, 2014).

The results of the present study are aligned with the findings
of Siegrist and Zingg (2014), which also showed that high levels
of trust in government indicated higher vaccine acceptance.
Lessons learnt in previous contagious disease outbreaks and
global healthcare emergencies emphasise the critical role of
credible information sources and guidance on disease
containment from governments to improve trust in them
(Siegrist and Zingg, 2014).

However, overcoming vaccination hesitancy entails more
than simply establishing trust. It is a multifaceted, complicated
and context-sensitive undertaking that must be tackled
concurrently at worldwide, regional and national levels (Siegrist
and Zingg, 2014; Lazarus et al, 2021).

Epidemiological research among medical students in India
showed that a lack of trust in government authorities discouraged
people from engaging in vaccine trials (Wilpstra, 2020).
Consequently, an effective strategy to overcome this or to
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develop trust in governments could be important to increase
willingness to be vaccinated.

Strength and limitations

A strength of this study is that it was conducted as multicentre
survey. It is one of the few studies to examine the effects of
health engagement and attitudes towards vaccination on
COVID-19 vaccine acceptance, an issue that has become
increasingly important as the vaccine has been disseminated to
the public.

This study is also relevant because previous research on
COVID-19, government trust and vaccination adoption tended
to collect data early in the pandemic. The present study,
conducted in December 2020, highlights more social
policy challenges.

A limitation is that the data were gathered via social media,
which could have added bias as a result of the absence of certain
target populations. Another limitation is that comments
submitted through Google’s web forms cannot be monitored
for internet protocol addresses (Sharma and Tikka, 2020).
However, similar surveys have previously been conducted during
the COVID-19 pandemic (Rias et al, 2020; Lazarus et al, 2021;
Rosental and Shmueli, 2021; Wirawan et al, 2021) because
engaging with participants face to face as part of a population
survey was impossible because of social distancing requirements.

INTERNATIONAL NURSES DAY

KEY POINTS

m Nursing students’ acceptance of COVID-19 vaccination should be a concern

m The primary hurdles to COVID-19 vaccine uptake are poor health

engagement and attitudes towards vaccination

m Positive attitudes to vaccination, high levels of health engagement and
trust in the government are associated with vaccine acceptance

m Trust in the government was the most commonest reason for people

accepting COVID-19 vaccination

The present study surveyed a student population from three
provinces in Java and focused exclusively on nursing students,
which may limit the generalisability of the findings. R espondents
could have been adversely affected by media coverage of the
COVID-19 vaccine, given that the issue of the pandemic has
not been integrated into academic curricula.

Furthermore, even though this study adjusted for a
considerable number of potential confounding factors,
respondents’ year and semester of study were not collected.
However, the authors used linear logistic regression analysis to
make predictions for potentially confounding factors applicable
to a large group of nursing students, thus avoiding the effect
of an unequal distribution.
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