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Objectives: The novel coronavirus outbreak required the population's compliance with public health measures yet
young adults have been identified as having low risk perceptions and relatively low adherence with preventive
measures. This study investigated third-level students' COVID-19 risk perception, knowledge and attitudes, and
preventive behaviours between February and June 2021 to further understand young adults' beliefs and
behavioural response to the COVID-19 pandemic in Ireland.

Design: Cross-sectional quantitative online survey design.

Methods: Three hundred and sixty-four university students completed an online survey which measured risk
perception, preventive behaviours, knowledge of COVID-19, vaccination attitude and source of COVID-19
information.

Results: University students in Ireland reported high levels of knowledge of COVID-19 and high adherence to
preventive behaviours. While risk perception levels were moderately high, students displayed higher concern for
others than for themselves. High levels of risk perception significantly predicted preventive behaviours while
general knowledge of the virus increased the likelihood of vaccine uptake. Over two-thirds of participants were
willing to take the COVID-19 vaccine if available.

Conclusions: Vaccination hesitancy remains a concern among the young adult population requiring urgent
attention from public health officials. The implication for health policymakers is that positive behavioural re-
sponses of the young population can be reinforced by targeting risk perceptions and by increasing the public's

knowledge and understanding of COVID-19.

1. Introduction

Coronavirus disease 2019 (COVID-19) was first reported in the city
of Wuhan, China in December 2019 and a pandemic was later declared
in March 2020 (World Health Organization [WHO], 2020). As of July
2021, over 286 thousand cases have been confirmed and the virus has
claimed over five thousand lives in Ireland (Department of Health,
2021a). Due to the pandemic, non-essential businesses closed tempo-
rarily and access to schools and universities was restricted (Capone
et al., 2020). National measures were put in place and people were
required to stay at home except for essential reasons (Citizens Infor-
mation, 2021). To maximise the effectiveness of the public health
response, it is critical to understand the factors influencing compliance
to the established measures (Liekefett & Becker, 2020).

Risk perception has been identified as a significant factor influencing
peoples' response to the coronavirus pandemic (Alicea-Planas et al.,

* Corresponding author at: NUI, Galway, Ireland.

2021). It refers to an individual's perception, evaluation and under-
standing of potential threats and hazards, and is influenced by beliefs,
experiences, feelings, attitudes and judgements as well as social, cultural
and contextual factors (Cori et al., 2020). It has three distinct di-
mensions: perceived likelihood (the probability that an individual will
be harmed by a given hazard), perceived susceptibility (the constitu-
tional vulnerability of an individual to a hazard) and perceived severity
(the extent of harm that could be caused by a hazard) (Brewer et al.,
2007; Darker, 2013).

Health behavior theories suggest that risk perception motivates
engagement with preventive behaviours (De Bruin & Bennett, 2020).
Theories including the Health Belief Model (Rosenstock, 1974) and
Health Action Process Approach (Schwarzer, 1992) propose that high
perceived risk encourages acting towards reducing potential risks
(Brewer et al., 2004). Ferrer and Klein (2015) argue that although risk
perceptions are key determinants of health-related behavior,

E-mail addresses: j.borgesdejesusl @nuigalway.ie (J. Borges), molly.byrne@nuigalway.ie (M. Byrne).

https://doi.org/10.1016/j.actpsy.2022.103535

Received 2 August 2021; Received in revised form 9 February 2022; Accepted 9 February 2022

Available online 14 February 2022

0001-6918/© 2022 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


mailto:j.borgesdejesus1@nuigalway.ie
mailto:molly.byrne@nuigalway.ie
www.sciencedirect.com/science/journal/00016918
https://www.elsevier.com/locate/actpsy
https://doi.org/10.1016/j.actpsy.2022.103535
https://doi.org/10.1016/j.actpsy.2022.103535
https://doi.org/10.1016/j.actpsy.2022.103535
http://crossmark.crossref.org/dialog/?doi=10.1016/j.actpsy.2022.103535&domain=pdf
http://creativecommons.org/licenses/by/4.0/

J. Borges and M. Byrne

understanding the nature of this association is not straightforward.
Previous literature reports disparate findings including positive, nega-
tive or even no association between risk perception and health behav-
iours, while meta-analyses report significant but small positive effects
(Brewer et al., 2007; Sadique et al., 2007). This inconsistency in findings
hampers the interpretation and comparison of research focusing on risk
perception and health-related behaviours.

Research proposes that young adults have lower general risk
perception and consequently are inclined to take more risks (Steinberg,
2008). Some researchers claim that young adults perceive themselves as
being invulnerable to the consequences of their risky behaviours and
underestimate these risks, negatively influencing the initiation and
maintenance of health-promoting behaviours (Kim et al., 2018). This
invulnerability hypothesis has dominated the understanding of risk
perception during youth for decades (MicErlean & Fekete, 2018). Cohn
et al. (1995), however, suggest that adolescents fail to perceive situa-
tions as risky rather than feeling invulnerable towards the risk.

Developmental neuroscience research claims that increased risk-
taking during adolescence and young adulthood is due to heightened
reactivity to emotions, particularly reward-seeking, and immature ca-
pacity for self-regulation, rather than risk perception (Steinberg, 2008).
While adolescents have similar cognitive capacities to adults, adoles-
cents are more impulsive and attracted to the immediate consequences
of their decisions and their potential beneficial outcomes rather than the
costs associated with such decisions (Reniers et al., 2016).

Moreover, males have been identified as being more impulsive and
more attracted to the outcomes of risk decisions than females (Reniers
et al., 2016). Recent COVID-19 studies note that male students report
lower risk perception and are less likely to adopt preventive behaviours
(Ding et al., 2020; Yuan et al., 2020). In addition, conditional on con-
tracting COVID-19, males are at an increased risk of developing more
severe symptoms (Jin et al., 2020) and fatality rates are higher for males
(Dehingia & Raj, 2021). This increased vulnerability may be due to
immunological differences (Galasso et al., 2020) but also may be due to
behavioural factors, as males display higher levels of health-risk be-
haviours e.g., smoking, while females engage in more health-protective
behaviours (Bwire, 2020).

Furthermore, recent COVID-19 studies propose that the population's
risk perception increases as the pandemic progresses and more infor-
mation becomes available. In Italy, for example, risk perception
increased significantly during the second COVID-19 wave compared to
the first wave (Rubaltelli et al., 2020). On the same note, previous
literature on severe acute respiratory syndrome suggests that people are
more likely to comply with health measures if they perceive a high risk
of being infected and getting the disease (Commodari, 2017), for
example, during a rise in disease cases.

It is vital to understand young adults' risk perception and their
willingness and ability to engage in the recommended measures as Irish
reports have shown consistently high infection rates among individuals
aged 19-34. While this age group accounted for 28% of all confirmed
cases in January 2021, rates increased to 42% in June 2021 (Health
Protection Surveillance Centre, 2021). Nevertheless, studies suggest that
over 80% of young people engage in preventive behaviours mainly
motivated by social responsibility (78.1%) and wanting to protect others
(77.9%) rather than personal perceived risk (57.8%) (Oosterhoff et al.,
2020).

Other studies support the finding that young people engage in pre-
ventive behaviours predominantly to protect others. Liekefett and
Becker (2020) report that 40% of German participants adhered to health
recommendations for self-protection while 42% adhered to protect at-
risk groups. Ding et al. (2020) found that Chinese students were more
concerned for their older family members and only a minority perceived
themselves to be at risk of COVID-19 infection. Similarly, Franzen and
Wohner (2021) found that Swiss students perceived the virus as being
dangerous for the society but not for themselves. Taking these findings
together, young people appear to have higher risk perception towards
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others rather than personal risk perception. However, these findings
require replication to ensure generalisability across other nationalities.

WHO (2021) emphasises the importance of knowledge of COVID-19
by suggesting that the best way to curtail the spread of the virus is to be
well informed about the virus, its symptoms and how it spreads.
Therefore, knowledge is imperative, and research has confirmed that
greater knowledge indicates higher risk perception and higher engage-
ment in protective behaviours (Alicea-Planas et al., 2021). lorfa et al.
(2020) propose that the relationship between knowledge and preventive
behaviours is mediated by risk perception and this effect is moderated
by gender, with knowledge of COVID-19 being linked with higher pre-
ventive behaviours through risk perception for females but not males.
This mediating role of risk perception is in agreement with the intention-
behavior gap which proposes that knowledge alone does not drive
behavior (Finset et al., 2020).

COVID-19 vaccinations are considered the most effective preventive
measure, in tandem with other protective behaviours. Vaccination is a
long-term solution with the potential of reducing morbidity and mor-
tality while also releasing resources and pressure from the healthcare
system (Orenstein & Ahmed, 2017). As COVID-19 vaccines were first
made available in the final months of 2020, it is important to understand
the factors hindering and facilitating the acceptance of vaccines. Dror
et al. (2020) highlight that although a vaccine may become available, it
does not guarantee sufficient vaccination across the population due to
vaccination hesitancy. Sociodemographic variables and risk perception
have been identified as key factors influencing vaccination acceptance
(Graffigna et al., 2020; Nguyen et al., 2011).

Research findings suggest that young adults are more likely than
other age groups to be hesitant to accept the vaccine (Soares et al.,
2021). In one study, 14% of Italian university students had low in-
tentions of getting the vaccine (Barello et al., 2020). A survey conducted
in March and April 2020 indicated that in Ireland, only 65% of the
population reported accepting a COVID-19 vaccine if one were to
become available, while 26% were hesitant and 9% were resistant
(Murphy et al., 2021). However, vaccine acceptance has been consis-
tently increasing over time in Ireland, with acceptance rates among
adults increasing from 68% in January 2021 to 76% in July 2021
(Department of Health, 2021b). Moreover, acceptance rates among
those aged 18-34 have been noticeably high with 90% of individuals
reporting accepting the vaccine (Department of Health, 2021D).

1.1. The current study

Ireland has been noteworthy globally due to its strict COVID-19
containment measures; it is the European country with the longest
lockdown restrictions and closure of public places and businesses during
the first wave of the COVID-19 pandemic (Health at a Glance, 2020). Yet
there is a paucity of research investigating COVID-19 and its related
factors in Ireland. With Irish reports identifying consistently high levels
of COVID-19 infection among the young population, there is a need to
investigate young adults' responses to the pandemic. However, a lack of
consensus regarding risk perception among young adults poses diffi-
culties in understanding their response to the current coronavirus
pandemic. Recent international research proposes disparate findings
regarding risk perception among young adults, with some research
reporting high levels of risk perception among young adults while others
report low levels of personal risk perception but higher perceived risk
towards others. Research appears to agree that despite the levels of risk
perception, young adults continuously report high levels of engagement
with preventive behaviours, possibly motivated by the desire to protect
others in the society. While a small number of international studies have
explored COVID-19 related risk perception and preventive behaviours
among young adults, there is a lack of research investigating these fac-
tors in an Irish context. As a large proportion of third-level students fall
within the age category of young adults (18-25), third-level students
were the selected sample for the current study.
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The current study is a cross-sectional quantitative online survey with
the objective of investigating third-level students' COVID-19 risk
perception and preventive behaviours and exploring related factors.
Third-level students refer to students enrolled in either universities,
institutes of technology or colleges of education (Citizens Information,
2020). To the best of our knowledge, this is the first study investigating
risk perception and preventive behaviours among third-level students
during COVID-19 in an Irish context. Given the variability in vaccine
hesitancy rates and the potential challenges it presents to vaccine
rollout, this study also aims to understand the factors influencing
vaccination intentions in third-level students in Ireland. The current
study sought to test the following hypotheses:

H1. Risk perception and preventive behaviours differ according to age
(under vs over age of 25) and sex (females display higher risk perception
and greater adoption of preventive behaviours).

H2. Higher risk perception is associated with higher levels of preven-
tive behaviours.

H3. Greater knowledge of COVID-19 is associated with higher risk
perception.

H4. Risk perception, knowledge of COVID-19 and demographic vari-
ables predict preventive behaviours, including vaccination intentions.

2. Method
2.1. Participants

The sample included 364 third-level students (77.2% females, 22.3%
males) in Ireland who self-selected to take part in the study. To be
eligible for participation, participants needed to be aged 18 or above, be
currently enrolled in any third-level Irish institution and be fluent in the
English language. Participants were invited to take part via email, social
media platforms and an online research recruitment system within Na-
tional University of Ireland (NUI), Galway. Participants who were
recruited via the online research recruitment system were Undergrad-
uate Psychology students in NUI, Galway who were required to partic-
ipate in research in exchange for course credits. The survey also featured
in one weekly student email which was forwarded to all students within
NUI, Galway. The survey was also made available on social media
platforms, i.e., Facebook, Twitter, LinkedIn. Participants who were
recruited outside the recruitment service were given the opportunity to
enter a draw for a €40 voucher.

A power calculation was conducted, using G*Power, which indicated
that a sample size of a minimum of 84 third-level students was required
to detect a medium effect size with an alpha level of 0.05 and a power
level of 80%.

2.2. Measures

An online survey was designed to collect the data. The primary
outcome measures were risk perception, knowledge of COVID-19 and
preventive measures, including vaccination attitude. The secondary
outcomes were demographic variables and sources of COVID-19 infor-
mation. For full details of the survey, see supplementary material.

2.2.1. Demographics

Demographic information included age, sex, nationality, third-level
institution, subject of study, level of degree, part/full-time enrolment
and living situation. Participants were also asked to indicate if them-
selves, family or friends had been diagnosed with COVID-19 or had been
close contacts of confirmed or suspected cases.

2.2.2. Knowledge
The measure of the level of COVID-related knowledge was adapted
from previous studies (Taghrir et al., 2020; Yuan et al., 2020). The first

Acta Psychologica 224 (2022) 103535

part of this measure was based on the measure used by Taghrir et al.
(2020) and was composed of statements about COVID-19 for which
participants had to answer true or false. Additional statements were
retrieved from Yuan et al. (2020) and a total of 16 items were included.
Items included facts about COVID-19, symptoms, treatment, trans-
mission and prevention of the virus. Examples of items include ‘COVID-
19 is a respiratory infection caused by a new species of coronavirus
family’, ‘the disease can be treated by usual antibiotic drugs’ and ‘the
disease can be prevented through handwashing and personal hygiene’.
The scoring system was consistent with that used in Taghrir et al.
(2020). Participants answered with true or false and one point was
assigned for each correct answer while incorrect answers were assigned
no points. Reliability tests were carried out for this measure and a
Cronbach's alpha of 0.80 was obtained in the original study (Taghrir
et al., 2020). The second part of this measure was retrieved from Ding
et al. (2020) and was composed of two items ‘what are the common
symptoms of COVID-19’ and ‘who is susceptible to contracting COVID-
19°’. Ding et al. (2020) reported a Cronbach's alpha of 0.64 for their
complete measures, however, only the above two items were used for
this current study. Participants were required to tick the boxes for the
correct answers. Each correct answer was assigned one point. The points
for the two parts were added. Points ranged from 0 to 22. Higher scores
indicated higher levels of COVID-related knowledge.

2.2.3. Preventive behaviours

A measure of self-reported preventive behaviours was adapted from
a measure available from Khasawneh et al. (2020). The marking
guidelines were based on the measure by Khasawneh et al. (2020) and
additional items were retrieved from Taghrir et al. (2020) and were
included in the measure. The preventive behaviours measure consisted
of 18 items and participants responded to a 3-point Likert scale ranging
from never to often/always. Examples of items included ‘I avoid meet-
ings with friends, eating-out and sport events’ and ‘I clean and disinfect
items that can be easily touched with hands (i.e., door handles, surfaces,
mobile phone)’. Responses were converted to points (1 = never; 3 =
often/always) and points were totalised for each participant. Points
ranged from 18 to 54. Higher points indicated higher engagement with
preventive behaviours. Validity and reliability tests for this measure
were not available.

2.2.4. Vaccination attitude

Vaccination attitude was measured using a single question, ‘if a
vaccine for COVID-19 were immediately available, what is the likeli-
hood you would get vaccinated?’ Participants responded on a 3-point
Likert scale ranging from unlikely to extremely likely. The answer
‘likely’ represented vaccine acceptance, ‘somewhat likely’ represented
hesitancy, and ‘unlikely’ represented resistance. Participants who
responded ‘somewhat likely’ or ‘unlikely’ were asked to tick the box(es)
for the reasons for their hesitance or resistance, as obtained from Neu-
mann-Bohme et al. (2020). Reasons included, but were not limited to,
‘I'm concerned of the potential side effects” and ‘I don't think that
COVID-19 is dangerous to my health’. No validity and reliability tests
were available for this measure.

2.2.5. Risk perception

Risk perception was assessed using a measure developed by Lanciano
et al. (2020). This measure contained nine items and was measured on
an 11-point Likert scale ranging from 0 = not at all to 10 = very much.
This measure was composed of two parts — health risk concern and
health risk likelihood. These two parts were added to obtain overall risk
perception. The nine items assessed participants concern for their own
health, health of loved ones, return to everyday life, and estimated
likelihood of contagion, death and recovery. Examples of items included
‘how worried/concerned are you about your life?” and ‘how likely do
you think it is that you might become infected with COVID-19?°. Scores
ranged from O to 90. Higher scores indicate higher risk perception.
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Reliability tests for this measure reported Cronbach alpha scores of over
0.70 in the original study (Lanciano et al., 2020).

2.2.6. Source of information

Source of COVID-19 information was assessed using the measure
available in Khasawneh et al. (2020). This contained 10 items and was
measured on a 4-point Likert scale ranging from 1 = never to 4 = most of
the time. Sources of information included social media, internet search
engines, medical search engines, official sites, TV news channels, family
and friends, healthcare workers, Non-Governmental Organisations
(NGOs), religious leaders, and other. Participants were asked to report
the frequency in which they used the above sources. Validity and reli-
ability tests were not available for this measure.

2.3. Procedure

The online survey was created and distributed using Qualtrics, a
web-based survey platform. The survey was made available from 16th
February to 14th June 2021. This encompassed a period in which
Ireland was facing national restrictions (16th February to 11th April)
and a period in which such restrictions were eased (12th April to 14th
June). Upon accessing the survey, participants were first presented with
information on the study and instructed to consent to participating by
ticking the consent options. Participants then completed the six sections
of the survey — demographics, knowledge, preventive behaviours,
vaccination attitude, risk perception and source of information. Partic-
ipants who accessed the survey outside of the research recruitment
service were given the option to enter their email to be included in a €40
voucher draw. Contact information for various mental health resources
were made available at the end of the survey and participants were
instructed to contact their GPs if concerned about their health or health
of their loved ones.

2.4. Statistical analysis

Data analysis was conducted using SPSS Version 26. Descriptive
statistics were used to describe demographic variables. Correlation co-
efficients, t-tests and multiple regression tests were used to assess the
study hypotheses. Independent-samples t-tests were conducted to
compare responses obtained during national restriction periods and
post-restriction periods in Ireland. Correlation coefficients were used to
analyse the relationship between risk perception, preventive behaviours
and knowledge of COVID-19. Multiple regressions were used to deter-
mine if demographic variables, knowledge of COVID-19 and risk
perception predicted general preventive behaviours and vaccination
intention exclusively. t-Tests were used to analyse age and sex differ-
ences between risk perception and preventive behaviours.

2.5. Data preparation

In relation to missing data, participants' responses were considered
missing data if one or more of the major sections of the survey were
incomplete. Major sections included risk perception, preventive be-
haviours, vaccination attitude and knowledge of COVID-19, as can be
viewed in Supplementary File S1. Thirty-six responses were excluded
due to missing data. One participant had incomplete data for the ‘source
of information’ section. However, as it was not a major section, the
participant's response was still included. For data analysis purposes,
total scores were calculated for knowledge of COVID-19 and preventive
behaviours. Risk perception scores were calculated into overall total
scores, and total scores of two distinct dimensions; health risk likelihood
and health risk concern (see Supplementary Table S2).

2.6. Ethics statement

Ethical approval was received from the NUI Galway School of
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3. Results
3.1. Descriptive statistics

Table 1 summarises the socio-demographic characteristics of the
participants. The majority of respondents were from NUI Galway
(98.9%), were completing an undergraduate degree (94%) and were
enrolled on a full-time basis (96.7%). Table 2 shows participants' self-
reported personal experiences with COVID-19. Descriptive statistics
for risk perception, knowledge of COVID-19 and preventive behaviours
are presented in Table 3. Participants reported high levels of knowledge
of COVID-19, with an overall mean score of 19.62 (SD = 1.41) out of a
total score of 22. Similarly, engagement with preventive behaviours was
high, with an overall mean score of 46.70 (SD = 4.75) out of a total score
of 54. Risk perception was found to be moderate, with an overall mean
score of 47.33 (SD = 12.61) out of a total score of 90. As regards
vaccination attitude, of the 364 participants, 35 (9.6%) were unlikely to
accept the vaccine, 93 (25.5%) were somewhat likely, 229 (62.9%) were
extremely likely and 7 (1.9%) had already received the vaccine.
Descriptive statistics for source of COVID-19 information are further
presented in Table 8.

3.2. Normality of variables

Histograms were inspected to determine normal distributions for risk
perception, preventive behaviours and knowledge. As regards the risk
perception survey section, a normal distribution was observed from the
histogram and this was confirmed using a Shapiro-Wilk test, W(364) =
0.99, p = .056. As regards preventive behaviours, normal distributions
were not observed from the histogram as scores were negatively skewed.
A significant departure from normality was confirmed by a Shapiro-Wilk
test, W(364) = 0.92, p < .001. As regards knowledge, normal distribu-
tions were not observed from the histogram as scores were also nega-
tively skewed. A Shapiro-Wilk test, W(364) = 0.90, p < .001, confirmed
a significant departure from normality. Parametric tests were still used
in this study as according to the central limit theorem, the distribution of
means of variables approximates normality when the sample size is
sufficiently large (Kwak & Kim, 2017).

Table 1
Characteristics of third-level students who participated in the current study (N
= 364).

Variable Characteristic n (%) M (SD) Range
Age (in years)  Under 25 339 20.31 18-47
(93.1) (3.88)
Over 25 25 (6.9)
Sex Female 281
(77.2)
Male 81
(22.3)
Prefer not to say 2(0.5)
Nationality Irish 334
(91.8)
European® 16 (4.4)
Other 14 (3.8)
Living Living at home 250
situation (68.7)
Shared student 73
accommodation (20.1)
Independent student 23 (6.3)
accommodation
Private accommodation 15 (4.1)
Other 3(0.8)

? Includes other European countries excluding Ireland.
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Table 2
Personal COVID-19 experiences as reported by participants (N = 364).
n %
COVID-19 (have you and your family and friends Myself 37 10.2
been diagnosed with COVID-19 so far?) Family/ 134  36.8
relatives
Friends 164 45.1
Other peopleI 150  41.2
know
No one I know 61 16.8
COVID-19 (have you or your family or friends Myself 118 324
come into contact with a person or a suspected Family/ 161 44.2
patient infected with COVID-19 so far?) relatives
Friends 165 45.3
Other peopleI 119  32.7
know
No close 72 19.8

contact

3.3. Reliability of measures

The reliability of the two primary outcomes — preventive behaviours
and risk perception — and the secondary outcome, knowledge, was
examined using Cronbach's Alpha. Cronbach's Alpha for the preventive
behaviours section of the survey was 0.80, demonstrating excellent in-
ternal reliability for this measure. Cronbach's Alphas were calculated for
overall scores (¢« = 0.76), total health risk concern («x = 0.66) and total
health risk likelihood (o = 0.67) of the risk perception measure. As there
was a small number of items in the risk perception measure, mean inter-
item correlations were also calculated as advised by Pallant (2020).
Mean inter-item correlation values for overall risk perception, total
health risk concern and total health risk likelihood were 0.26, 0.41 and
0.26 respectively. Cronbach's Alpha for the knowledge section of the
survey was 0.54, demonstrating poor internal reliability for this mea-
sure, possibly due to the fact that this measure was adapted from other
measures as stated in Section 2.2.

3.4. Hypothesis 1: Risk perception and preventive behaviours differ
according to age and sex

An independent-samples t-test was conducted to assess whether
third-level students aged 25 or under have lower risk perception levels
than those aged over 25. The independent variable was age and the
dependent variable was self-reported risk perception levels. Levene's test
of equality of variance was significant (F = 5.66, p = .018), suggesting
that the assumption of homogeneity of variances was violated. A t-test
for unequal variances was then used. The results of the t-test indicated
that there was no difference between those aged 25 or under and those
aged over 25 in relation to self-reported risk perception (£(362) = —1.26,
p =.208).

A one-way between-subjects ANOVA was conducted to evaluate the
hypothesis that risk perception levels differed according to sex. The
independent variable was sex and had three levels: female, male and

Table 3
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undisclosed. The dependent variable was self-reported risk perception
levels measured on a scale ranging from 0 to 90 (0 = lowest risk
perception, 90 = highest risk perception). Levene's test for homogeneity
of variance was not significant (F = 1.77, p = .172), ensuring homoge-
neity of variance. The results of the ANOVA revealed a significant dif-
ference in sex on risk perception levels (F2,363) = 7.36, p = .001). The
mean and standard deviation scores are presented in Table 3. A Tukey
HSD post hoc test was carried out to establish where the significant
differences were. The post hoc test revealed a significant difference in
mean risk perception scores between males and females (p < .001) with
males (M = 42.73, SD = 12.78) reporting lower risk perception scores
than females (M = 48.69, SD = 12.20). There were no significant dif-
ferences between risk perception scores for those who preferred not to
disclose their sex and males (p = .996) or females (p = .826).

A second independent-samples t-test was conducted to evaluate the
hypothesis that young adults aged 25 or under engage in less preventive
behaviours than adults over the age of 25. The independent variable was
age, and the dependent variable was self-reported preventive behav-
iours. Levene's test for equality of variance was not significant (F = 0.10,
p = .754), ensuring homogeneity of variance. The results of the t-test
indicated that there was no significant difference between those aged
under and over 25 in relation to engagement in preventive behaviours
(t(362) = —0.72, p = .472).

A one-way between-subjects ANOVA was conducted to evaluate the
hypothesis that engagement in preventive behaviours differed according
to sex. The independent variable was sex and had three levels: male,
female and undisclosed. The dependent variable was self-reported pre-
ventive behaviours which was measured on a scale of 18 to 54 (18 =
lowest preventive behaviours, 54 = highest preventive behaviours).
Levene's test for homogeneity of variance was not significant (F = 1.87,
p = .155), ensuring homogeneity of variance. A significant difference in
sex on preventive behaviours was observed (F(2,363) = 4.82, p = .009).
The mean and standard deviation scores are displayed in Table 3. A
Tukey HSD post hoc test was carried out to establish where the signifi-
cant differences were. The post hoc test revealed a significant difference
between females and males in their levels of engagement in preventive
behaviours (p = .006), with females (M = 47.11, SD = 4.57) engaging in
higher levels of preventive behaviours than males (M = 45.27, SD =
5.15). There were no significant differences for preventive behavior
levels between those who did not disclose their sex and males (p = .864)
or females (p = .999).

3.4.1. Response Dates: Comparing risk perception and preventive
behaviours according to response period

An independent-samples t-test was conducted to assess whether
third-level students who responded to the survey during the restrictions
differed in risk perception from those who responded after the re-
strictions were lifted. The independent variable was response date and
the dependent variable was self-reported risk perception levels. Levene's
test for equality of variance was not significant (F = 0.00, p = .958),
ensuring homogeneity of variance. The results of the t-test indicated that
there was a significant difference between those who responded during

Differences in knowledge, preventive behaviours and risk perception according to sex, age and response date (N = 364).

Variable Characteristic n (%) Knowledge of COVID-19 Preventive behaviours Risk perception
Range 15-22 Range 18-54 Range 17-77
M SD M SD M SD
Sex Male 81 (22.3) 19.60 1.38 45.27 5.15 42.73 12.78
Female 281 (77.2) 19.62 1.43 47.11 4.57 48.69 12.20
Undisclosed 2(0.5) 19.50 0.71 47.00 1.41 43.50 27.58
Age Under 25 339 (93.1) 19.61 1.41 46.65 4.75 47.11 12.31
26+ 25 (6.9) 19.72 1.51 47.36 4.75 50.40 16.22
Response date During restrictions 236 (64.8) 19.64 1.41 47.16 4.38 48.34 12.57
Post-restrictions 128 (35.2) 19.55 1.42 45.85 5.26 45.48 12.54
Overall 364 (100%) 19.62 1.41 46.70 4.75 47.33 12.61
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the restrictions and post-restrictions in relation to risk perception levels
(t362) = 2.08, p = .039). Students who responded during the restrictions
(M = 48.34, SD = 12.57) reported higher risk perception levels than
those who responded after the restrictions were lifted (M = 45.48, SD =
12.54).

A final independent-samples t-test was conducted to evaluate
whether third-level students who responded to the survey during the
restrictions differed in self-reported preventive behaviours from those
who responded after the restrictions were lifted . The independent
variable was response date, and the dependent variable was self-
reported preventive behaviours. Levene's test for equality of variance
was not significant (F = 0.64, p = .423), ensuring homogeneity of
variance. The results of the t-test indicated that there was a significant
difference between those who responded during restrictions and post-
restrictions in relation to self-reported preventive behaviours (tze2) =
2.53, p = .012). Students who responded during the restrictions (M =
47.16, SD = 4.38) reported higher engagement in preventive behaviours
than those who responded after the restrictions were lifted (M = 45.85,
SD = 5.26).

3.5. Hypothesis 2: Risk perception and preventive behaviours

A Pearson's Product-Moment correlation coefficient was conducted
to investigate if a correlation existed between risk perception and pre-
ventive behaviours. It was found that a positive moderate correlation
existed (r = 0.32, p < .001), such that as risk perception increased,
preventive behaviours also increased (see Fig. 1).

3.6. Hypothesis 3: Knowlegde and risk perception

A Pearson's Product-Moment correlation coefficient was conducted
to see if a correlation between risk perception and knowledge of COVID-
19 existed. It was found that there was no significant correlation be-
tween risk perception and knowledge (r = —0.01, p = .841). More details
on participants' knowledge of COVID-19 can be found in Supplementary
Table S1.

3.7. Hypothesis 4: Predictors of preventive behaviours

A hierarchical multiple regression was conducted to examine if
socio-demographic characteristics, personal COVID-19 experience,
knowledge of COVID-19 and risk perception predicted preventive be-
haviours among third-level students in Ireland, while controlling for
response date. The predictor variable, response date, was entered into
the first block. The predictor variable, socio-demographic characteris-
tics, which included age, sex, nationality and living situation, were

60.00

50.00

40.00

30.00

Total Preventive Behaviour

20.00

10.00

20.00 40.00 60.00 80.00

Risk Perception Total

Fig. 1. Correlation between risk perception and preventive behaviours.
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entered into the second block. Personal COVID-19 experience, which
included positive COVID-19 diagnosis for self, family, friends or others,
and close contact of a positive case for self, family, friends or others,
were entered into the third block. Knowledge of COVID-19 was entered
into the fourth block and the remaining predictor variable, risk
perception, was entered into the fifth block. The criterion variable was
self-reported preventive behaviours. Means, standard deviations and
frequencies for predictor and criterion variables can be found in the
tables above. Further details on self-reported preventive behaviours can
be found in Supplementary Table S3.

Multicollinearity was not present in the data. Pearson's Correlation
statistics for predictor variables were less than 0.7, as portrayed in
Table 4. The variance inflation factor (VIF) scores were less than 10
(range = 1.03-2.02) and tolerance scores were greater than 0.1 (range
= 0.50-0.97).

The results of the multiple regression analysis show that the overall
model was significant, accounting for 14% of the variance in self-
reported preventive behaviours (F(20,343) = 3.98, p < .001, R’ = 0.19,
adjusted R? = 0.14), as can be seen in Table 5.

Step one, response date, contributed significantly to the model,
explaining 2% of the variance in self-reported preventive behaviours
(Fa,362) = 6.41, p = .012, AR? = 0.02, adjusted AR? = 0.02). Step two,
sociodemographic characteristics, contributed significantly to the
model, explaining 3% of the variance in self-reported preventive be-
haviours (F(7 355) = 2.63, p = .012, AR® = 0.04, adjusted AR? = 0.03).
Step three, personal COVID-19 experience, did not significantly
contribute to the model (F19,345) = 0.65, p = .773, AR? =0.02, adjusted
AR? = —0.02). Step four, knowledge of COVID-19, significantly
contributed to the model, explaining 1% of the variance in self-reported
preventive behaviours (F(1,344) = 6.94, p = .009, AR? = 0.02, adjusted
AR? = 0.01). Step five, risk perception, also significantly contributed to
the model, explaining 8% of the variance in self-reported preventive
behaviours (F(1343) = 36.80, p < .001, AR®> = 0.09, adjusted AR? =
0.08).

Examination of the standardised beta coefficients revealed that being
female (p = 0.11, p = .034), living in shared student accommodation
versus living at home (§ = —0.17, p = .002), knowledge of COVID-19 (B
= 0.15, p =.003) and risk perception (f = 0.32, p < .001) were the only
significant contributors to the variance in self-reported preventive
behaviours.

3.7.1. Vaccination attitude

Participants who responded ‘unlikely’ or ‘somewhat likely’ to
accepting the vaccine were classified as resistant and those who were
‘extremely likely’ or had received the vaccine were classified as
accepting. A Pearson Chi-Square test of independence was carried out to
see if there was an association between vaccination attitude and age.
The independent variable was age with two levels; 25 years of age or
under and 26 years of age or over. The dependent variable was vacci-
nation attitude with two levels; accepting and resistant. It was found
that there was no significant association between vaccination attitude
and age (y2 (1) = 0.92, p = .338). Of the participants who were aged 25
or less, 65.5% were accepting of the vaccine while among those aged 26
or older, 56% were accepting of the vaccine.

A second Pearson Chi-Square test of independence was carried out to
determine if there was an association between vaccination attitude and
sex. The independent variable was sex with three levels; female, male
and undisclosed. The dependent variable was vaccination attitude with
two levels; accepting and resistant. There was no significant association
found between vaccination attitude and sex (Xz (2) =1.48,p = .477).
Among male participants, 61.7% were accepting of the vaccine while
among female participants 65.5% were accepting of the vaccine. Among
those who did not disclose their sex, 100% were accepting of the
vaccine.

The main reasons for resistance towards the vaccine are shown in
Table 6. Other reasons given by participants to explain vaccine
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Table 4

364).

Pearson's and biserial correlations between predictors and criterion variables preventive behaviours and vaccination attitude (N

15

11 12 13 14
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1. Preventive behaviours

0.18%*

2. Vaccination attitude - acceptance
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—0.05
0.03

0.07

—0.09
—0.00
—0.07
—0.08
—0.01
0.13*

0.16*
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—0.03
0.05
0.06
0.00

—0.02
0.03
0.03
0.04

—0.02
0.02

5. Self - COVID-19 positive

0.08

6. Family - COVID-19 positive
7. Friends - COVID-19 positive
8. Others - COVID-19 positive
9. No positive case identified

10. Self - close contact

0.10

0.15%
0.07

—0.05
0.03
0.05

0.01

~0.06
—0.34%
0.18*

—0.38%*

0.

~0.41%%
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~0.15*
0.43*
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0.06
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0.16*
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0.14*
0.04
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13. Others - close contact

0.31%*
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0.28**

0.17*
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0.13*

—0.33%*
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—0.18*

0.

—0.14*
—0.03
-0.10
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0.12*
0.02

14. No close contact identified
15. Knowledge of COVID-19

16. Risk perception

—0.01
—0.07

0.01

01

0.14*

—-0.01

—0.04
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—0.05

—-0.03

)
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0.04

0.20%*
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Note: associations between dichotomous variables were analysed using Chi-Square test of independence with Phi (¢).

p < .05.
™ p <.001.

Table 5
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Summary of hierarchical regression model for variables predicting self-reported
preventive behaviours.

Step  Variable p AR? Adjusted F
AR? change

1 Response date —0.06 0.02 0.02 6.41*
2 Age 0.03

Female vs. other sex 0.11*

Irish vs. non-Irish 0.03

Shared student -0.17*

accommodation vs. living at

home

Independent student —0.01

accommodation vs. living at

home

Other accommodation vs. —0.02

living at home

Private accommodation vs. 0.03 0.04 0.03 2.63*

living at home
3 Self - COVID-19 positive case 0.09

Family - COVID-19 positive 0.04

case

Friends - COVID-19 positive 0.06

case

Others - COVID-19 positive 0.08

case

No positive case identified 0.08

Self - close contact of -0.11

positive case

Family - close contact of 0.01

positive case

Friends - close contact of —0.04

positive case

Others - close contact of —0.02

positive case

No close contact —0.02 0.02  -0.02 0.65
4 Knowledge of COVID-19 0.15* 0.02 0.01 6.94*
5 Risk perception 0.32**  0.09 0.08 36.80"*

Total R? = 0.19, adjusted R? = 0.14.

" p < .05.
" p <.001.

resistance included allergic reactions to vaccines in general (0.5%),
feeling indifferent towards vaccination, e.g. “I'm not against getting it
but it wouldn't bother me if I didn't get it either” (0.3%), concerns
regarding its rapid production and inadequate testing (0.3%), priori-
tising the more vulnerable before considering getting the vaccine

Table 6

Reasons for resistance towards the COVID-19 vaccine according to sex and age in
percentages (n = 128).

Reasons Frequencies
n (%)
Sex Age Total
Male Female <25 26+
I'm concerned of the 25 86 104 7 111
potential side effects (30.9) (30.6) (30.7) (28.0) (30.5)
I think COVID-19 vaccine 14 42 51 5 56
may not be safe (17.3) (14.9) (15.0) (20.0) (15.4)
Idon't think that COVID-19 12 22(7.8) 31 3 34
is dangerous to my (14.8) 9.1) (12.0) 9.3)
health
I am against vaccination in 0 4(1.49) 3(0.9 1 (4.0) 4(1.1)
general
The best way is to let 6(7.4) 14(5.00 19 1(4.00 20
nature take its course (5.6) (5.5)
1 believe natural or 33.7) 5(1.8) 6 (1.8) 2 (8.0) 8(2.2)
traditional remedies
I'm afraid of injections 1(1.2) 17 (6.0) 18 0 18
(5.3) (4.9)
Religious reasons 2(2.5) 1(0.49) 2(0.6) 1(4.00 3(0.8)
Other reason 5(6.2) 6(2.1) 11 0 11
3.2) (3.0)
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(1.1%), concerns about blood clot specifically (0.3%) and uncertainty of
how to register for the vaccine (0.3%).

A logistic regression was conducted to examine if vaccination atti-
tude could be predicted by sociodemographic characteristics, personal
COVID-19 experiences, knowledge of COVID-19 and risk perception.
The dichotomous criterion variable was vaccination attitude which were
recoded as accepting or resistant. The outcome of interest was vacci-
nation acceptance which was coded as 1 while vaccination resistance
was coded as 0. Sociodemographic characteristics were entered into
block 1, personal COVID-19 experiences were entered into block 2,
knowledge of COVID-19 was entered into block 3 and risk perception
was entered into the final block.

Descriptive statistics demonstrated that 64.8% of participants were
accepting of the vaccine, indicating that they were very likely to be
vaccinated or had already been vaccinated. Correlation statistics for
predictor variables were less than 0.7, indicating no multicollinearity in
the data (Table 4).

The logistic regression model explained 11% (Nagelkerke R%) and
correctly classified 67% of participants, yet it was not statistically sig-
nificant (32 (19) = 29.14, p = .064). Block 1 (¥ (7) = 9.95, p = .101),
block 2 (x? (10) = 15.04, p = .131) and block 4 (x* (1) = 0.01, p = .921)
were also not statistically significant. Block 3, knowledge of COVID-19,
was the only statistically significant block (3% (1) = 4.14, p = .042),
explaining 11% (Nagelkerke R%) of the variance in vaccination attitude.
Results of the regression are presented in Table 7.

Table 7
Logistic regression for variables predicting vaccination acceptance (N = 364).
Block  Variable B (SE) Wald Exp 95% 95%
(B) CI CI
lower upper
1 Age -0.02 0.40 0.98 0.93 1.04
(0.03)
Female vs. other sex —0.11 0.16 0.89 0.51 1.56
(0.28)
Shared student —0.67 4.35*  0.51 0.27 0.96
accommodation vs. (0.32)
living at home
Independent student -1.21 4.23* 0.30 0.09 0.94
accommodation vs. (0.59)
living at home
Other accommodation 0.45 0.00 1.05 0.09 12.58
vs. living at home (1.27)
Private -0.13 0.05 0.88 0.28 2.78
accommodation vs. (0.59)
living at home
2 Self - COVID-19 0.18 0.18 1.20 0.52 2.74
positive case (0.42)
Family - COVID-19 0.28 0.95 1.32 0.75 2.32
positive case (0.29)
Friends - COVID-19 0.20 0.44 1.22 0.67 2.23
positive case (0.31)
Others - COVID-19 —-0.01 0.00 0.99 0.53 1.83
positive case (0.31)
No positive case 0.43 1.00 1.54 0.66 3.56
identified (0.43)
Self - close contact of 0.40 1.72 1.49 0.82 2.72
positive case (0.31)
Family - close contact —0.69 5.94*  0.50 0.29 0.87
of positive case (0.28)
Friends - close contact —0.21 0.49 0.81 0.45 1.46
of positive case (0.30)
Others - close contact 0.17 0.30 1.18 0.65 2.17
of positive case (0.31)
No close contact 0.21 0.29 1.23 0.58 2.62
(0.38)
3 Knowledge of COVID- 0.17 4.12¢  1.18 1.01 1.39
19 (0.08)
4 Risk perception 0.00 0.01 1.00 0.98 1.02
(0.01)

Nagelkerke R? = 0.11.
" p<.05.
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Examination of the Wald statistics indicated that living in shared
student accommodation compared to living at home (Wald = 4.35,p =
.037), living in independent student accommodation compared to living
at home (Wald = 4.23, p = .040), having a family member who was a
close contact to a positive COVID-19 case (Wald = 5.94, p = .015) and
knowledge of COVID-19 (Wald = 4.12, p = .042) significantly added to

the model. Living in shared student accommodation (f = —0.67)
decreased the likelihood of accepting the vaccine by an odds ratio of
0.51 while living in independent student accommodation (p = —1.21)

also decreased the likelihood of being compliant with the vaccine by an
odds ratio of 0.30. Having a family member be a close contact of a
positive case (B = —0.69) decreased the likelihood of being compliant
with the vaccine by an odds ratio of 0.50 while knowledge of COVID-19
(p = 0.17) increased compliance with the vaccine by an odds ratio of
1.18.

3.8. Source of information related to COVID-19

Table 8 outlines the main sources of COVID-related information. The
analysis identified social media (53.6%), official sites (45.6%), family
and friends (42.3%), and TV channels (63.2%) as being the main sources
of information related to COVID-19.

3.9. Risk perception

Four dependent-samples t-tests were conducted to evaluate whether
there was a significant difference in personal risk perception and risk
perception of others among third-level students (see Supplementary File
S1, section 4; questions 1, 4, 5 and 6 covered personal risk perceptions;
questions 2, 7, 8 and 9 covered perceived risk for others). A Bonferroni
correction was applied to control for multiple comparisons. The alpha
level was adjusted to 0.013. There was a significant difference in con-
cerns of participants' own lives versus lives of others (t(363) = —25.58, p
< .001), with participants being more concerned for the lives of others
(M = 8.93, SD = 2.24) compared with their own lives (M = 5.18, SD =
2.91). There was a significant difference in concerns of infection for the
self-compared to others ((363) = —6.15, p < .001), with participants
being more concerned about their loved ones being infected with the
virus (M = 6.46, SD = 2.17) than about being infected themselves (M =
5.76, SD = 2.23). There was a significant difference in concerns of death
due to COVID-19 (¢(363) = —19.82, p < .001), with participants being
more worried about the likelihood of their loved ones dying from
COVID-19 (M = 5.63, SD = 2.78) than being worried about themselves

Table 8
Sources of COVID-19 information (N = 363).

Source Frequency of use n (%)
Never Rarely Sometimes  Most of the
time
Social media 18 (4.9) 35 (9.6) 115(31.6) 195 (53.6)
Internet search engines 27 (7.4) 57 141 (38.7) 138 (37.9)
(15.7)
Academic search engines 112 137 85 (23.4) 29 (8.0)
(30.8) (37.6)
Official sites 28 (7.7) 47 122 (33.5) 166 (45.6)
(12.9)
TV news channels 16 (4.4) 26 (7.1) 91 (25.0) 230 (63.2)
Family and friends 5(1.4) 39 165 (45.3) 154 (42.3)
(10.7)
Healthcare workers 80 105 106 (29.1) 72 (19.8)
(22.0) (28.8)
Non-governmental 136 141 68 (18.7) 18 (4.9)
organisations (NGOs) (37.4) (38.7)
Religious leaders 318 33(9.1) 8(2.2) 4(1.1)
(87.4)
Others 257 54 40 (11.0) 12 (3.3)

(70.6) (14.8)

Note: missing data on one participant.
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(M = 2.72, SD = 1.87). There was also a significant difference in par-
ticipant's perceived likelihood of recovery (t(363) = 13.29, p < .001),
with participants perceiving themselves as more likely to recover from
COVID-19 (M = 9.28, SD = 1.88) than their loved ones (M = 7.55, SD =
2.10). Age did not account for significant differences in risk perception
as can be seen in Table 9.

4. Discussion

This study investigated COVID-19 risk perceptions and preventive
behaviours of third-level students in Ireland. Overall, the study found
that third-level students in Ireland have high levels of COVID-19 related
knowledge, high engagement with preventive behaviours, and moderate
levels of risk perception.

The study found that age did not influence risk perception levels or
engagement in preventive behaviours with third-levels students aged 25
years or less reporting the same levels of risk perception and preventive
behaviours as those over the age of 26. As for sex, the study did identify
significantly higher levels of risk perception and higher levels of pre-
ventive behaviours for females as compared to males. However, the
unequal distribution of respondents implies that caution is needed when
interpreting these results as there were considerably fewer males than
females, and fewer respondents over the age of 26, than under, within
the study sample.

The present study confirmed the hypothesis of a positive relationship
existing between risk perception and preventive behaviours. It was
found that as risk perception increased, so did self-reported preventive
behaviours. This is in accordance with previous studies which also
suggest that higher risk perception indicates higher preventive behav-
iours (Alicea-Planas et al., 2021). Also, in accordance with previous
research (Rubaltelli et al., 2020; Commodari, 2017), risk perception and
preventive behaviours were found to be higher during the period of
national restrictions compared to when the restrictions were lifted.
Contrary to previous research (Ding et al., 2020; lorfa et al., 2020), no
association between knowledge of COVID-19 and risk perception was
found in the current research. While knowledge of COVID-19 was
relatively high among the current sample of third-level students, this did
not have a significant influence on risk perception levels. However, as
the study was conducted one year after the coronavirus outbreak, it may
be that more information has been available to the public as compared
to previous research, and consequently general knowledge of COVID-19
was high among the participants. Hence, there was little variation in
knowledge levels among the current sample which may have led to alow
probability of it being associated with risk perception levels.

The study also identified a number of predictors of preventive be-
haviours among third-level students. Living in shared student accom-
modation indicated a decrease in preventive behaviours compared to
living at home during the academic term. While knowledge of COVID-19
predicted 1% of the variation in preventive behaviours, risk perception
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was found to be the highest independent predictor of preventive be-
haviours explaining 8% of the variation.

Asregards to vaccination attitude, the study has highlighted the issue
of vaccination resistance and hesitancy. Among third-level students,
9.6% were resistant to the vaccine while 25.5% were hesitant about
being vaccinated. On the other hand, over two thirds of students were
very likely to take the vaccine if offered and almost 2% had already been
vaccinated when the study took place. These rates of vaccination resis-
tance are in accordance with previous studies (Murphy et al., 2021).
Given the relatively high rates of vaccination resistance and hesitancy,
Irish health organisations should explore this issue and target those who
are more hesitant and resistant in order to promote vaccination uptake.
The high levels of vaccination hesitancy suggest that while third-level
students are not completely against the vaccine, there are still some
concerns that should be clarified by health organisations. As the main
reason for vaccine hesitancy included concerns about the side effects,
more information and clarity about the nature of side effects (for
example, that they are largely short term) may be helpful to encourage
this population to get vaccinated.

Contrary to findings of previous research (Dror et al., 2020; Murphy
et al., 2021; Neumann-Bohme et al., 2020), this study found no signif-
icant sex differences or age differences in vaccination attitude. Males
and females were equally willing to get vaccinated, with rates being
61.7% and 65.5% respectively. This was also true for students less than
or over 25 years of age with compliance rates being 65.5% and 56%
respectively. However, these findings should be treated with caution as
there were unequal numbers of participants in each age and sex groups.
The small number of participants aged over 25 and in the male group
may have accounted for these findings. Another possible explanation is
that individuals may be more willing with time to accept the vaccine as
more information has been provided and already thousands of people
have been vaccinated with no major side-effects being reported (Gov-
ernment of Ireland, 2021). It should also be noted that one common
reason for vaccine hesitancy given by participants was the wish to pri-
oritise the more vulnerable individuals in society before considering
receiving the vaccine themselves. This can be explained by the finding
that young adults had a greater perception of risk towards others than
towards themselves. Third-level students were found to report greater
concern for their loved ones compared to themselves in relation to
health outcomes due to COVID-19.

The predictive model suggested that living in shared student ac-
commodation or in independent student accommodation as compared to
living at home decreased the likelihood of vaccine uptake. Knowledge of
COVID-19, on the other hand, increased the likelihood of uptake,
highlighting the importance of knowledge as an influence of preventive
behaviours. While previous literature indicates a challenge of trans-
lating knowledge into behavior (Li et al., 2020), the current study pro-
poses that knowledge can indeed translate into preventive behaviours
such as receiving the vaccine.

Table 9
Results of t-tests analysing risk perceptions among third-level students (N = 364).
Comparison Risk perception items Age Overall
—25 26+
M (SD) t(338) M (SD) t(24) M (SD) t(363)
1 Concern about own life 5.12 (2.87) 6.12 (3.40) 5.18 (2.91)
Concern about lives of loved ones 8.97 (2.18) —25.52% 8.40 (2.97) —4.37* 8.93 (2.24) —25.58*
2 Perceived likelihood of becoming infected 5.73 (2.23) 6.08 (2.29) 5.76 (2.23)
Perceived likelihood of loved ones becoming infected 6.42 (2.19) —5.67* 7.04 (1.93) —3.06"* 6.46 (2.17) —6.15*
3 Perceived likelihood of own death 2.66 (1.85) 3.48 (2.02) 2.72(1.87)
Perceived likelihood of death of loved ones 5.61 (2.76) -19.12% 5.96 (3.02) —5.28* 5.63 (2.78) —19.82*
4 Perceived likelihood of own recovery 9.30 (1.89) 9.04 (1.74) 9.28 (1.88)
Perceived likelihood of recovery of loved ones 7.60 (2.08) 12.55* 6.84 (2.27) 4.55* 7.55 (2.10) 13.29*
* p <.001.
" p<.0L
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This research found that TV channels (63.2%) and social media
(53.6%) were the main sources of information related to COVID-19,
followed by official sites (45.6%) and family and friends (42.3%). The
importance of social media as a source of information has been previ-
ously highlighted by other studies, suggesting the need for health policy
makers to disseminate accurate information via multiple media sources
in order to reach the young population. The use of social media also
requires attention due to large levels of ‘fake news’ regarding the
coronavirus which is present in social media (Apuke & Omar, 2021).
Surprisingly, TV channels were identified as the main source, a finding
which has not been previously reported, as previous research has indi-
cated that social media tended to be the dominant source of information
for third-level students in particular (Khasawneh et al., 2020).

Similar to previous literature (Dunn et al., 2021), while third-level
students reported moderate levels of risk perception, they still engage
in high levels of preventive behaviours. This may be due to the fact that,
while young adults perceive lower risk for themselves personally, they
are still concerned about the elderly and the more vulnerable individuals
in the society, and therefore engage in preventive behaviours to protect
these individuals (Liekefett & Becker, 2020). One must note that many
young adults do not have the opportunity to implement the many health
recommendations such as remote working or avoiding contact with
other people as many work in essential jobs, such as supermarkets, and/
or live in shared accommodation, where avoiding personal contact is
nearly impossible (Maragakis, 2020).

4.1. Limitations

The present study has a number of limitations; some of which suggest
directions for future research. The main limitation of this study is its
cross-sectional design which does not allow for cause-and-effect in-
terpretations due to its reliance on correlational analysis. Cross-sectional
studies using questionnaire only capture data of one point in time and
cannot be used to determine cause-and-effect (Gaube et al., 2019). The
use of correlations when investigating risk perception and preventive
behaviours have also been suggested to not provide evidence on the
meaningfulness or direction of the effect (Gaube et al., 2019). For
example, high risk perception may influence higher preventive mea-
sures, however, it could also be that high engagement with preventive
behaviours heightens an individual's risk perception.

Secondly, the use of online survey is also considered a limitation as
participation is voluntary and respondents with biases or a particular
interest in the research topic may self-select for participation, and this
can potentially influence the study sample (Andrade, 2020). The use of
online surveys may suggest that those who adhere with the recom-
mendations are more willing to participate in such studies. Brewer et al.
(2007) also highlight that the main limitation of using surveys to explore
risk perception is that it underestimates what individuals who already
plan on acting to minimise their risk would consider their risk to be
without action. For example, an individual who already anticipates
getting vaccinated against an illness may perceive themselves to be less
likely to get the illness compared to if they did not anticipate getting the
vaccine at all. For this reason, it is suggested that prospective designs
and experiments manipulating risk perception are the ideal for assessing
risk perception (Brewer et al., 2007). Moreover, although the ques-
tionnaires were pilot tested prior to distribution, these were not vali-
dated due to time constraints and due to COVID-19 being a recent topic
requiring rapid investigation. The relatively small sample size may have
been a limitation in the current study. However, due to the glut of survey
research focusing on COVID-19, it was not possible to recruit more
participants within the study timeframe.

Thirdly, social desirability bias may have occurred within the study
as the measures were all self-reported. For example, high levels of pre-
ventive behaviours were reported by the participants, however, previ-
ous research suggest that young adults are more likely to conceal their
actual COVID-19 behaviours and report inaccurate preventive measures
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because of shame or stigmatisation (O'Connor & Evans, 2020). Finally,
the sample was relatively homogenous, particularly in terms of age, sex,
nationality and university, limiting the generalizability of the results.
This homogeneity also limited the ability to make valid comparisons, for
example, when testing the hypothesis that those of different sex and age
groups differ in risk perception levels and engagement in preventive
behaviours.

4.2. Implications and conclusion

Despite these limitations, the current study presents a valuable
contribution to the understanding of third-level students' response to
COVID-19 in Ireland. As the study was carried out in the early months of
2021, it allowed for an indication of how young adults are responding a
year since the start of the pandemic, and if preventive behaviours have
been maintained compared to reports from the start of the pandemic.
Given that risk perception has been found to be significantly associated
with preventive behaviours, and features as an important predictor of
preventive behaviours, risk perception should be addressed during
health campaigns. Further research should be conducted addressing the
limitations of risk perception measurement mentioned above. A variety
of sociodemographic and psychological factors have been identified as
influencing one's risk perception, both in the current study and previous
literature. Having a better understanding of the factors contributing to
risk perception and preventive behaviours allows for health policy
makers to better plan educational campaigns and consequently influ-
ence positive precautionary behaviours among the population. Health
policy makers and the media, therefore, should acknowledge that
certain educational campaigns can be adequate for some particular
groups but not for others, suggesting a need for a variety of campaigns.

Moreover, although information on COVID-19 and recommenda-
tions change according to the progress of the virus, it is crucial that
health advisors be open and honest and provide the population with
specific and evidence-based information. Public health advisors should
also ensure young people are properly informed as youth have previ-
ously suggested gaps in public health communications which have led to
common misunderstandings. This was confirmed by the current study,
as one participant for example, claimed to be uncertain of how to apply
for a COVID-19 vaccine due to lack of information while the majority
were concerned about the potential side effects. Misinformation and
lack of accurate information regarding the safety of the vaccine may
potentially hinder vaccination effectiveness if not promptly and prop-
erly addressed.
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