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Abstract

Background Despite the end of the global health emergency, COVID-19 is expected to persist and continue to pose
a threat to public health, due to the emergence of new virus variants and the risks of long-term effects. Therefore,
seasonal vaccinations for vulnerable populations (i.e., older adults and individuals with underlying medical conditions)
and extensive testing to detect infection remain crucial strategies for protecting public health. This study aimed to
investigate attitudes, intentions, behaviors, and emotions related to COVID-19, vaccination, and the use of antigen
tests among university staff during the 2023-2024 COVID-19 vaccination campaign in Italy.

Method An ad hoc anonymous survey was administered to 267 university staff members, aged 18-70 years,
between February 15 and March 20, 2024. Logistic regression models were estimated to evaluate the determinants of
vaccination adherence, risk perception, and test-taking intention.

Results Adherence to the vaccination campaign was low (13.1% overall; 30.6% among individuals aged > 60) and
was positively associated with older age (OR=1.84, CI [1.01, 3.33]) and with a greater number of previous vaccine
doses (OR=22.65, CI [7.00, 73.28]). Trust/hope toward vaccination increased the likelihood of adherence (OR=1.76,
CI[1.10, 2.82]), whereas higher early-pandemic anxiety/worry reduced it (OR=0.46, CI [0.27, 0.77]). Individuals who
had never contracted COVID-19 were less likely to perceive high infection risk (OR=0.31, CI [0.17, 0.58]), and higher
early-pandemic anxiety/worry was associated with greater perceived risk (OR=1.31, CI [1.06, 1.62]); however, risk
perception did not predict COVID-19 vaccination adherence or test-taking intentions. The intention to take an antigen
test was greater among individuals who adopted more preventive measures, such as mask use, distancing, and
hygiene behaviors (OR=1.56, CI [1.19, 2.05]), who had received more vaccine doses (OR=2.24, CI [1.22,4.11]), and who
reported greater trust/hope toward testing (OR=2.18, CI [1.46, 3.27]).
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Conclusions Overall, the findings underscore the central role of emotional responses and past preventive behaviors,
rather than risk perception, in shaping both COVID-19 vaccination adherence and test-taking intentions during the

post-emergency phase.

Keywords COVID-19, Post-emergency, COVID-19 vaccination campaign, Risk perception, Antigen testing, Emotions.

Introduction

On May 5, 2023, the World Health Organization (WHO)
[1] declared the end of the global COVID-19 health
emergency. In Italy, the removal of restrictions (e.g.,
mandatory isolation for positive cases, mask require-
ments), together with the marked reduction of COVID-
related information through mass media and institutional
channels, has rapidly shaped preventive behaviors, risk
perception, and attitudes toward the disease. However,
COVID-19 is expected to persist and may continue to
threaten global health due to new emerging variants
and the possibility of long-term debilitating effects (long
COVID) across age groups and disease severity [2]. The
need for ongoing monitoring and surveillance, as well
as for ensuring vaccination in vulnerable populations
— namely, older adults and individuals with underlying
medical conditions (e.g., cardiovascular disease, diabe-
tes, chronic respiratory disease, or cancer) — is therefore
reaffirmed [1]. In particular, routine or seasonal vaccina-
tions may be required to address declining immunity and
protect against highly transmissible or immune-evading
variants [3]. In parallel, extensive testing remains crucial
for detecting symptomatic and asymptomatic infections,
with rapid antigen self-tests offering an accessible alter-
native to laboratory-based diagnostics and enabling indi-
vidual contributions to public health [4].

Between December 1, 2023, and January 31, 2024, a
total of 287,532 new cases of contagion and 2,583 deaths
were reported in Italy, with a peak in mid-December
(60,440 new cases, 425 deaths, over 7,500 hospitaliza-
tions, and more than 260 intensive-care admissions) [5].
Notably, according to the European Centre for Disease
Prevention and Control (ECDC) [6], Italy was one of the
countries with the lowest COVID-19 vaccination cover-
age during the 2023-2024 season campaign, with only
6% of individuals aged 60—69, 11.7% of those aged 70-79,
and 15.8% of those aged >80 years receiving the vaccine.
This occurred despite the Italian Ministry of Health cir-
cular (September 27, 2023), which defined the targets
of the 2023-2024 COVID-19 vaccination campaign and
recommended vaccination for individuals aged > 60 years
and/or with severe vulnerabilities, as well as for their
family members and caregivers [7].

The failure of the 2023-2024 COVID-19 vaccination
campaign can be attributed to multiple factors beyond
logistical and organizational challenges (e.g., delays in
vaccine distribution, and limited engagement of gen-
eral practitioners and pharmacies). In particular, recent

research has increasingly acknowledged the negative
impact of ‘pandemic fatigue’ on information-seeking
motivation [8], vaccine compliance [9], self-health moni-
toring [10], and the adoption of preventive measures [11].
Pandemic fatigue refers to the physical, cognitive and
emotional burden posed by pandemic restrictions, poli-
cies, and recommendations [12]. While still under debate
[13], this emerging concept highlights the significant role
of higher emotional distress, lower risk perception, and
weaker trust in government and public health authori-
ties in reducing tendencies to adhere to health-protec-
tive behaviors [14]. Moreover, news media coverage on
COVID-19 plays a major role in shaping risk perception
while reflecting society’s current concerns [15].
According to the influential account of Slovic and col-
leagues [16], risk perception is strongly influenced by
automatic and intuitive emotional processes, which shape
risk judgments based on experience and the positive or
negative feelings elicited by the situation (risk as feeling).
On the other hand, judgments driven by affective pro-
cesses can be regulated and adjusted by cognitive reflec-
tive processes that rely on logic and statistical reasoning
(risk as analysis), provided that the decision-maker has
sufficient time and information [17]. Empirical research
consistently indicates that risk perception plays a crucial
role in vaccination intention [18, 19] and in the adoption
of protective measures [20, 21]. Furthermore, perceived
vaccine safety has been shown to be a strong predictor
of vaccination intention [22, 23]. However, the way indi-
viduals perceive risk and respond to health recommenda-
tions is strongly shaped by the social and organizational
contexts in which they operate [24]. Understanding
how individuals working within structured institutional
environments perceive COVID-19-related risks, recom-
mendations, and preventive measures is particularly rel-
evant in the post-emergency phase, as these groups were
repeatedly exposed to official communication, organiza-
tional constraints, and workplace health policies during
the pandemic. Within this perspective, university staff
represent a particularly informative study population.
Unlike more heterogeneous general populations, indi-
viduals working within academic institutions experi-
enced prolonged organizational constraints and common
workplace regulations throughout the pandemic, thereby
providing a shared contextual background in which to
examine post-emergency attitudes and behaviors.
Drawing from existing research, we considered three
broad domains of determinants that have been identified
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as crucial for COVID-19 protective decision-making:
cognitive-evaluative factors, informational exposure and
trust, and affective responses. These domains have been
shown to shape health-protective decisions and guided
the selection of the constructs examined. Within this
framework, pandemic fatigue might provide relevant
contextual background for interpreting post-emergency
attitudes, including the current disengagement from
COVID-19 vaccination, testing practices, and preventive
behaviors that motivated the present research.

This study was conducted during Italy’s 2023-2024
COVID-19 vaccination campaign, and aimed to inves-
tigate attitudes, intentions, behaviors, and affective
responses related to COVID-19, vaccination, and the
use of antigen tests among university staff in the post-
emergency phase. Specifically, we examined four areas
of interest: (a) factors associated with adherence to the
vaccination campaign, considering cognitive-evaluative,
informational, affective, and behavioral components pre-
viously linked to protective health behaviors; (b) deter-
minants of risk perception, drawing on evidence that
experiential, informational, and affective cues shape judg-
ments of infection risk and disease severity; (c) predictors
of intention to take an antigen test in case of symptoms,
focusing on cognitive, informational, affective, and
behavioral factors relevant to testing decisions; (d) dif-
ferences in affective states across pandemic conditions
(COVID-19, vaccination, antigen testing) and phases
(retrospective appraisal of pandemic onset vs. current
experience), given the central role of affect in COVID-19
decision-making.

Following contemporary affective science, emotional
experience is understood to include both discrete emo-
tions and broader feeling states. “Emotions” refer to
short-lived and categorically defined reactions elicited
by specific appraisals of threat or norm violation (e.g.,
fear, guilt), whereas “feeling states” denote more diffuse
and sustained affective experiences shaped by ongo-
ing appraisals and motivational tendencies (e.g., anxiety,
worry, trust) [25]. In this study, the term “affective states”
is used to encompass both components.

Methods

Study sample

The study sample consisted of 267 participants (173 F),
aged 18-70 years, affiliated with the University of Urbino
Carlo Bo, a medium-sized university in Central Italy. The
sample included faculty members, technical-administra-
tive staff, research fellows, and doctoral candidates. All
participants belonged to the same institutional setting
and had direct exposure to COVID-19-related organiza-
tional measures and institutional communication during
the pandemic, ensuring a homogeneous contextual back-
ground across the sample.
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Participants selected their age within predefined
10-year ranges (18-29, 30—39, 40—49, 50-59, > 60 years)
to preserve anonymity and minimize the risk of indirect
identification, thereby ensuring that they felt comfortable
reporting potentially sensitive information, including
attitudes toward COVID-19 vaccination.

Procedure

This study employed a single-center, cross-sectional
design, with all variables measured at a single time point
via an anonymous online survey (Google Forms) distrib-
uted to 1,110 university affiliates. All currently employed
faculty members, technical-administrative staff, research
fellows, and doctoral candidates with an institutional
e-mail address were invited to participate via an insti-
tutional e-mail sent by the University Covid-Lab. The
message briefly described the aims of the study, speci-
fied that participation was voluntary and anonymous,
and contained a direct link to the survey. There were no
additional inclusion or exclusion criteria beyond active
institutional affiliation and age > 18 years. Since the entire
eligible population was approached, no a priori sample
size calculation was performed.

Data collection took place between February 15 and
March 20, 2024. Before accessing the questionnaire,
potential participants were presented with an informa-
tion page describing the study aims, procedures, data
protection and confidentiality, and their right to with-
draw at any time. Only those who provided electronic
informed consent could proceed to the survey. The
respondents were not offered any incentives for partici-
pation. The study was not preregistered.

Measures
An ad hoc questionnaire was developed specifically for
this study, drawing on recent literature on COVID-19 risk
perception, vaccination attitudes, and preventive behav-
iors [26, 27], and on WHO guidelines for COVID-19 risk
communication and vaccination campaigns [28]. The
instrument was not based on previously validated multi-
item scales; rather, items were created by the authors to
assess key aspects of participants’ COVID-19-related
experiences, adapting constructs and indicators com-
monly used in previous research. The full English version
of the questionnaire, including all response options, is
provided in the Supplementary Material (Appendix A).
The questionnaire consists of 9 thematic areas (33
items in total) designed to explore multiple aspects of
the COVID-19 experience: demographic and health
information; prior experience with COVID-19; access to
COVID-19 information; trust in sources of COVID-19
information; risk perception; use of antigen tests in case
of symptoms; vaccination against COVID-19; current
preventive behavior; and the intensity of the affective
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states related to contracting COVID-19 (retrospectively
assessed for the onset of the pandemic and in real time
for the current phase), as well as those currently related
to vaccination and the use of antigen tests. All thematic
areas were assessed using structured items with pre-
defined response formats, as detailed in Table 1.

The selection of the affective states was based on their
relevance to the psychological and social dynamics of
the COVID-19 pandemic. Basic negative emotions (i.e.,
fear, sadness, anger) are universally recognized responses
to threats, losses, or challenges [29]. Anxiety/worry and
stress reflect anticipatory or ongoing threat appraisals
[30]. Perceived lack of control (i.e., helplessness, uncer-
tainty) can hinder engagement in active behaviors [31].
Moral emotions (i.e., guilt, shame, pride) regulate social
behavior and adherence to norms [32]. Positive feeling
states (i.e., trust/hope, calm/tranquility) may buffer dis-
tress and support adaptive coping under uncertainty [33].
Finally, indifference reflects emotional disengagement or
lack of concern [34].

Because the questionnaire is composed of conceptu-
ally distinct sections and is not intended to form a single
unidimensional scale, global internal consistency indices
were not computed.

Data analysis
Descriptive statistics were computed for the variables of
interest.

Affective states were treated as approximately con-
tinuous variables in the analyses. A repeated-mea-
sures analysis of variance (ANOVA) was conducted
on the mean intensity of current affective states, with
Pandemic Condition (COVID-19, vaccination, and
antigen test) and Affective State (the affective states
described above) as within-subjects factors. Addition-
ally, a repeated-measures ANOVA was conducted on
the mean intensity of affective states related to COVID-
19, with Pandemic Phase (current vs. onset of pandemic)
as a within-subjects factor. To control for type I errors,
the Greenhouse-Geisser (G-G) correction was applied
when necessary. The uncorrected degrees of freedom
are reported together with the adjusted probability val-
ues. Tukey HSD post-hoc tests were employed to further
examine significant effects (p < .05).

A binary logistic regression was conducted to examine
the factors associated with adherence to the 2023-2024
vaccination campaign (0=No, 1=Yes). Independent vari-
ables included sex, age group, educational level, cohabita-
tion context, perceived health status, severity of previous
COVID-19 infection for oneself and family members,
number of vaccine doses received, trust in COVID-19
vaccine safety, awareness of recommendations for the
2023-2024 vaccination campaign, perceived likelihood
of contracting COVID-19, perceived severity of current
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COVID-19 spread, and affective states (trust/hope and
anxiety/worry about getting vaccinated, anxiety/worry
about contracting COVID-19 currently and at the onset
of the pandemic).

Two ordinal logistic regressions were conducted to
examine the factors associated with risk perception: the
perceived likelihood of contracting COVID-19 (unlikely,
fairly likely, very likely) and the perceived severity of
the current COVID-19 spread in Italy (not severe at all,
slightly severe, moderately severe, very severe). Indepen-
dent variables included sex, age group, educational level,
cohabitation context, perceived health status, personal
infection history, number of vaccine doses received,
adherence to the 2023-2024 vaccination campaign,
awareness of recommendations for the 2023-2024 vacci-
nation campaign, access to COVID-19 information, fre-
quency of dissemination through mass media, awareness
of current workplace COVID-19 regulations, and affec-
tive states (anxiety/worry about contracting COVID-19
currently and at the onset of the pandemic).

Finally, a binary logistic regression was conducted
to examine the factors associated with the intention to
take an antigen test in case of symptoms (0=No, 1= Yes).
Independent variables included sex, age group, educa-
tional level, cohabitation context, perceived health sta-
tus, severity of previous COVID-19 infection for oneself
and family members, perceived likelihood of contract-
ing COVID-19, perceived severity of current COVID-19
spread, number of preventive measures adopted, number
of vaccine doses received, accessibility of instructions
in case of infection, trust in the Ministry of Health, and
affective states (trust/hope and anxiety/worry about test-
ing, anxiety/worry about contracting COVID-19 cur-
rently and at the onset of the pandemic).

Across these models, we selected partially overlapping
but not identical predictors drawn from the three theo-
retical domains introduced above (cognitive-evaluative,
informational/trust, and affective), guided by their out-
come-specific relevance and while preserving parsimony
and interpretability given the sample size, particularly
the limited number of vaccinated participants. Predic-
tor selection was theoretically driven and a priori, aim-
ing to identify conceptually and empirically justified
variables for each specific outcome rather than to test
a single unified predictive framework. For example, the
vaccination adherence model included demographic
and health-related variables (e.g., age, health status, and
cohabitation with older adults or vulnerable individuals)
to reflect eligibility criteria and priority targets defined by
the national vaccination campaign. This analytical strat-
egy aligns with the exploratory aim of the study, which
focused on identifying distinct predictors for distinct
post-emergency outcomes.
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Variable Response options Variable type
Demographic and health information
Sex Female / Male / Prefer not to answer Categorical
(nominal)
Age group 18-29/30-39/40-49 / 50-59 / =60 years Categorical (ordinal)

Educational level

Cohabitation context

Perceived health status
Chronicillness

Prior experience with COVID-19
COVID-19 infection (self)
COVID-19 severity (self)
COVID-19 infection (family members)
COVID-19 severity (family members)

Access to COVID-19 information
COVID-19 info accessibility
COVID-19 info dissemination

Accessibility of instructions in case of infection
Awareness of workplace COVID-19 regulations
Trust in sources of COVID-19 information

Applied separately to television, newspapers, healthcare professionals, social
media, radio, Ministry of Health, National Institute of Health, and World Health
Organization

Risk perception
Perceived likelihood of contracting COVID-19
Perceived severity of possible illness
Perceived severity of current COVID-19 spread

Use of antigen tests in case of symptoms
Test intention
Reasons for testing (yes)

Reasons for not testing (no)

Vaccination against COVID-19
Trust in COVID-19 vaccine safety
Number of vaccine doses received

Awareness of the 2023-2024 vaccination campaign recommendations
Adherence to the 2023-2024 vaccination campaign

Reasons for vaccination (yes)

Reasons for non-vaccination (no)

Household COVID-19 vaccination status (2023-2024)
Current preventive behavior

Preventive measures adopted (e.g., handwashing, surface disinfection, mask
use, physical distancing)

Primary / Lower secondary / Upper secondary
/ Advanced artistic, musical, and choreo-
graphic education / Bachelor's / Master’s /
PhD

Living alone / With person(s) aged = 60 / With
person(s) with chronic illness or severe vulner-
abilities/ None of the above

Poor / Fair / Good / Excellent
Yes / No

Yes / No

Asymptomatic / Mild / Moderate / Severe
Yes / No

Asymptomatic / Mild / Moderate / Severe /
Deceased

Very easy / Easy / Difficult / Very difficult

Never / Rarely / Sometimes / Often / Very
often

Very easy / Easy / Difficult / Very difficult
Yes / No

None / Little / Moderate / Much / Complete

Unlikely / Fairly likely / Very likely
Asymptomatic / Mild / Moderate / Severe

Not severe at all / Slightly severe / Moderately
severe /Very severe

Yes / No
Multiple predefined + Other

Multiple predefined + Other
None / Little / Moderate / Much / Complete
Numeric entry

Yes /No
Yes / No / Reserved

Multiple predefined + Other
Multiple predefined + Other

Yes /No / Not all of them / Not applicable

Multiple predefined + Other

Categorical (ordinal)

Categorical
(nominal)

Categorical (ordinal)
Dichotomous

Dichotomous
Categorical (ordinal)
Dichotomous
Categorical (ordinal)

Categorical (ordinal)
Categorical (ordinal)

Categorical (ordinal)
Dichotomous

Likert-type (ordinal)

Categorical (ordinal)
Categorical (ordinal)
Categorical (ordinal)

Dichotomous
Categorical (nomi-
nal, descriptive only)
Categorical (nomi-
nal, descriptive only)

Likert-type (ordinal)
Continuous (count
variable)
Dichotomous
Categorical
(nominal)
Categorical (nomi-
nal, descriptive only)
Categorical (nomi-
nal, descriptive only)

Categorical
(nominal)

Categorical (count
variable)
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Variable

Response options Variable type

Affective states
At the thought of contracting COVID-19 (current phase and pandemic

onset), as well as of COVID-19 vaccination and the use of antigen tests (current

phase)

Predefined affective states: fear, sadness,
anger/frustration, anxiety/worry, stress, sense
of trust/hope, sense of calm/tranquility, pride,
guilt, shame, sense of helplessness, sense of
uncertainty, and indifference

0 (none/no intensity) — 5 (maximum intensity)

Likert-type (ordinal)

Categorical predictors were entered as factors, with
one category specified as the reference group where
applicable. The age group was coded into five predefined
categories (18-29, 30-39, 40-49, 50-59, and =60 years).
The number of previous COVID-19 vaccine doses (0—6)
and the number of preventive measures adopted (0-7)
were entered as numeric predictors. Affective states were
treated as numeric predictors based on 6-point Likert-
type scales (0-5), with higher values indicating greater
intensity of the corresponding affective state.

The regression models were estimated using the enter
method, and the results are reported as odds ratios (OR)
with 95% confidence intervals (Cls). The logistic regres-
sions included 266 participants, as one case was excluded
due to a data entry error in the number of vaccine doses.
For four variables (educational level, perceived severity of
possible illness, perceived severity of current COVID-19
spread, and number of vaccine doses received), one level
was collapsed with an adjacent one due to insufficient
frequency (<5 cases) to ensure statistical validity [35].

All the statistical analyses were performed using IBM
SPSS Statistics (version 29.0), except for the post-hoc
Tukey HSD tests following the ANOVAs, which were
carried out using TIBCO® Statistica (version 14.0).

Results

Descriptive analysis

The main characteristics of the sample are reported in
Table 2.

The majority of the sample (68.9%) had previously
experienced a mild or moderate form of COVID-19, as
had most of their family members (79.4%). Most partici-
pants (61.6%) received three vaccine doses, whereas only
16.9% received the fourth dose, despite strong recom-
mendations. An even smaller proportion (5.3%) received
the fifth dose, which included protection against the
Omicron variant.

Overall, 23.2% of the participants were aged 60 years
or older and, according to current recommendations,
should have received the vaccination. Moreover, 36.4%
lived with at least one person aged 60 years or older, or
with chronic illnesses/severe vulnerabilities (Table 2), and
were also recommended for vaccination. In contrast, only
13.1% of the sample adhered to the COVID-19 vaccina-
tion campaign, including only 30.6% of those aged>60

years (Table 3). Among those who received the vaccine,
77.2% reported doing so for protection against infection,
regardless of their risk status. On the other hand, among
those who were not vaccinated, the primary reasons were
not perceiving COVID-19 as a serious health threat (31%)
and feeling sufficiently protected due to prior infection
(27.2%). Notably, 21.1% either questioned the vaccine’s
effectiveness/safety or were concerned about its potential
side effects. In this regard, a total of 22.1% of the respon-
dents reported having little to no trust in the safety of the
COVID-19 vaccine (Table 4).

Overall, 18.7% of the sample reported intending not to
take an antigen test in case of symptoms, with this per-
centage rising to over 30% in those aged 18-29 vyears.
Among participants who would not take the test, the pri-
mary reason (52%) was that they would not change their
behavior or habits even if they tested positive. Among
those who would take the test, the primary reason
(71.4%) was to prevent transmission of the virus to oth-
ers, extending beyond just family or household members.

Overall, 55.4% of the sample considered contract-
ing COVID-19 fairly likely and, overall, 66.6% expected
to experience only a mild form of the illness. Moreover,
59.9% considered the current COVID-19 spread to be
slightly severe. Notably, while 51.7% adopted between 2
and 4 preventive measures (in particular, social distanc-
ing, handwashing, and avoiding crowded places), 15.4%
reported no longer following any preventive measures
(Table 5).

With respect to access to information about COVID-
19, only 56.6% of the sample were aware of the recom-
mendations for the 2023-2024 vaccination campaign
(Table 2), whereas 65.5% were aware of current work-
place regulations for COVID-19 positivity.

Considering trust in sources of information about
COVID-19 (Table 4), the Friedman test revealed signifi-
cant differences (x*(7) =1197.452, p < .001, Kendall's W =
0.64). Pairwise comparisons (Wilcoxon signed-rank tests)
indicated that healthcare professionals, the Ministry of
Health, the National Institute of Health, and the WHO
received the highest level of trust (all ps < .001), with no
significant differences among them (all ps > .08). News-
papers, television, and radio showed intermediate lev-
els of trust, ranking below health authorities and above
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Table 2 Sociodemographic characteristics, health status, COVID-
19 experience, and vaccination history

N %
Sex Male 94 352
Female 173 648
Age group (years) 18-29 13 49
30-39 49 183
40-49 43 16.1
50-59 100 375
>60 62 232
Educational level Lower secondary school 3 1.1
Upper secondary school 27 10.1
Advanced artistic, musical, and 1 0.4
choreographic education
Bachelor's degree 11 4.1
Master's degree 104 390
PhD 121 453
Cohabitation context  Living alone 42 15.7
With persons aged > 60 76 285
With persons with chronic illness/ 21 7.9
severe vulnerabilities
None of the above 128 479
Perceived health Poor 6 2.2
status Fair 27 10.1
Good 194 727
Excellent 40 15.0
Chronic illness No 211790
Yes 56 21.0
COVID-19 (self) No 66 247
Asymptomatic 12 45
Mild 104 389
Moderate 80 300
Severe 5 19
COVID-19 (family No 22 8.2
members) Asymptomatic 6 22
Mild 75 28.1
Moderate 137 513
Severe 14 52
Deceased 1350
Number of vaccine 0 8 30
doses received 1 3 1.1
2 30 1.3
3 164 616
4 45 169
5 14 53
6 2 0.8
Awareness of the No 116 434
2023-2024 COVID-19  Yes 151 566

vaccination campaign
recommendations
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social media. Overall, social media received the lowest
level of trust (all ps < .001).

Affective states

The ANOVA on the intensity of current affective states
revealed significant main effects of Pandemic Condi-
tion (F[2,532]=35.39, p < .0001, £€=0.91, nzp:0.12) and
Affective State (F[12,3192]=67.97, p < .0001, £€=0.31,
qu:0.20). Post-hoc tests indicated that, overall, the
thought of undergoing an antigen test elicited signifi-
cantly lower emotional intensities than contracting
COVID-19 or getting vaccinated (ps < .0001). Across
all conditions, calm/tranquility was the most intensely
reported affective state (all ps < .0001). The Pandemic
Condition x Affective State interaction was significant
(F[24,6384] =16.46, p < .0001, £=0.30, nzp:0.06; Fig. 1).
The thought of contracting COVID-19 and receiving
vaccination elicited comparable levels of fear, anxiety/
worry, and stress (all ps > .99). However, COVID-19 elic-
ited greater helplessness and indifference, whereas vac-
cination elicited greater trust/hope and pride (all ps <
.0001). The thought of undergoing an antigen test gen-
erally elicited lower emotional intensities across most
affective states. Compared with COVID-19, it elicited
significantly lower levels of fear, anxiety/worry, stress,
anger/frustration, sadness, helplessness, and uncertainty
(all ps < .0001). Similarly, compared to vaccination, anti-
gen testing elicited significantly lower levels of fear, anxi-
ety/worry, stress, trust/hope, pride, and uncertainty (all
ps < .0001). Examining emotional intensity within each
condition, fear, anxiety/worry, stress, and helplessness
were among the most intensely reported feelings in the
COVID-19 condition. Calm/tranquility and indifference
were also rated at comparably high levels, with no signifi-
cant differences among all these affective states (all ps >
0.11). In the vaccination condition, trust/hope and calm/
tranquility were the most intensely reported states (all
ps < .005), whereas in the antigen test condition calm/
tranquility was the most dominant affective state (all ps <
.0001), followed by trust/hope.

The ANOVA examining differences in the intensity of
affective states related to COVID-19 across pandemic
phases revealed significant main effects of Pandemic
Phase (F[1, 266]=544.69, p < .0001, €=1.0, nzp:0.67)
and Affective State (F[12,3192]=182.70, p < .0001,
€=0.37, r]2p:0.41). These effects were qualified by the
significant Affective State x Pandemic Phase interaction
(F[12,3192] =209.99, p < .0001, £=0.59, n?,=0.44; Fig. 2).
Overall, the intensity of most affective states was mark-
edly higher at the onset of the pandemic than in the cur-
rent phase (all ps < .0001). In contrast, calm/tranquility
and indifference were reported with greater intensity
in the current period (ps < .0001). Only trust/hope and
pride showed no significant differences across pandemic
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Table 3 Distribution of vaccinated and non-vaccinated participants across different age groups in the 2023-2024 COVID-19
vaccination campaign

Age group Yes No

N % % N % %

Within age group Within vaccinated Within age group Within non-vaccinated

18-29 years 0 0.0 0.0 13 100.0 56
30-39 years 3 6.1 86 46 93.9 199
40-49 years 1 23 2.8 42 97.7 18.1
50-59 years 12 120 343 88 88.0 379
>60 years 19 306 54.3 43 694 185

Percentages within age groups indicate the proportion of vaccinated or non-vaccinated individuals in each category, whereas percentages within vaccination status
indicate the age distribution within the vaccinated and non-vaccinated groups

Table 4 Trust in COVID-19 vaccine safety and in sources of information about COVID-19

None Little Moderate Much Complete

N % N % N % N % N %
COVID-19 vaccine safety 21 79 38 14.2 72 270 89 333 47 17.6
Television 52 19.5 115 431 84 315 14 52 2 0.7
Newspapers 39 14.6 1M1 416 99 37.1 16 6.0 2 0.7
Radio 35 13.1 108 40.5 102 38.2 20 7.5 2 0.7
Social media 118 44.2 m 41.6 36 135 2 0.7 0 0.0
Healthcare professionals 7 26 18 6.7 72 270 127 476 43 16.1
National Institute of Health 12 45 23 8.6 63 236 108 40.5 61 228
Ministry of Health 15 56 25 94 78 29.2 105 393 44 16.5
World Health Organization 15 56 19 7.1 66 248 101 378 66 24.7

Pairwise comparisons were performed using Wilcoxon signed-rank tests with Bonferroni correction for multiple tests

Table 5 Risk perception and preventive measures adopted

N %
Perceived likeli- unlikely 92 345
hood of contracting  fairly likely 148 554
CovID-19 very likely 27 10.1
Perceived severity of  asymptomatic 33 124
possible illness mild 178 66.6
moderate 55 20.6
severe 1 04
Perceived severity not severe at all 43 16.1
of current COVID-19 slightly severe 160 599
spread moderately severe 62 233
very severe 2 0.7
Number of preven- 0 41 154
tive measures 1 50 187
adopted 2 34 127
3 67 25.1
4 37 139
5 22 8.2
6 13 49
7 3 1.1

phases (ps > 0.99). Fear, anxiety/worry, stress, helpless-
ness, and uncertainty were the affective states most
intensely reported at the thought of contracting COVID-
19 at the onset of the pandemic.

Regression models

Adherence to the 2023-2024 COVID-19 vaccination
campaign

The binary logistic regression on adherence to vac-
cination revealed a significant model (x*(16)=122.32,
p < .0001; Nagelkerke’s R* = 0.68). Older participants
(across the 18-29, 30-39, 40-49, 50-59, and =60 years
age groups) had higher odds of vaccination adherence
(OR=1.84, CI [1.01, 3.33], p = .045). Individuals with a
greater number of previous vaccine doses (ranging from
0 to 6) had markedly higher odds of vaccination adher-
ence (OR=22.65, CI [7.00, 73.28], p < .001). Individuals
reporting greater trust/hope about getting vaccinated
(0-5 scale) were more likely to adhere to the vaccina-
tion campaign (OR=1.76, CI [1.10, 2.82], p = .019). Con-
versely, individuals who experienced greater anxiety/
worry at the onset of the pandemic (0-5 scale) had lower
odds of vaccination adherence (OR = 0.46, CI [0.27, 0.77],
p = .003). The remaining factors did not reach statistical
significance. The complete regression results are reported
in the Supplementary Material (Table S1). Bootstrap
resampling (1,000 iterations) confirmed the robustness
of the logistic regression model, with consistent effect
directions and significant predictors. However, wider
confidence intervals reflected the limited number of vac-
cinated participants (N=35) and potential variability in
estimates.
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Fig. 1 Mean intensity ratings of affective states across the three assessed pandemic conditions (COVID-19, vaccination, and antigen test). The error bars
represent standard errors. Points are displayed without connecting lines to avoid implying a temporal trend
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Risk perception

The ordinal logistic regression on the perceived likelihood
of contracting COVID-19 revealed a significant model
(x*(27) =61.26, p < .0001; Nagelkerke’s R* = 0.24). Com-
pared with participants aged > 60 years, those aged 40—-49

(OR=3.42, CI[1.30,9.01], p = .013) and those aged 50—59
(OR=3.46, CI [1.58, 7.61], p = .002) were more likely to
perceive a greater likelihood of contracting COVID-19.
Participants with no previous COVID-19 infection had
lower odds of perceiving a greater likelihood of infection
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compared with those with prior infection (OR = 0.31,
CI [0.17, 0.58], p < .001). The participants who were not
aware of current COVID-19 workplace regulations also
had lower odds of perceiving a greater likelihood of infec-
tion than those who were aware (OR = 0.49, CI [0.26,
0.92], p = .026). Individuals reporting greater anxiety/
worry at the onset of the pandemic were more likely to
perceive a greater likelihood of infection (OR=1.31, CI
[1.06, 1.62], p = .012). The remaining factors did not reach
statistical significance. The complete regression results
are reported in the Supplementary Material (Table S2).

The ordinal logistic regression on the perceived sever-
ity of the current COVID-19 spread revealed a significant
model (x*(27)=86.42, p < .0001; Nagelkerke’s R* = 0.33).
Compared with participants aged >60 years, those aged
18-29 were less likely to perceive the current COVID-
19 situation as more severe (OR = 0.15, CI [0.04, 0.63],
p = .010). The participants who found access to COVID-
19 information very easy were less likely to perceive
greater severity than those who found access very diffi-
cult (OR = 0.11, CI [0.02, 0.51], p = .005). A similar but
marginally significant effect emerged for participants
who reported access to information as easy (OR = 0.23,
CI [0.05, 1.00], p = .050). In contrast, participants who
reported that COVID-19 information was disseminated
often through mass media (compared with very often)
were more likely to perceive the current situation as more
severe (OR=11.47, CI [1.57, 83.96], p = .016). A higher
number of vaccine doses received was associated with
greater perceived severity (OR=1.58, CI [1.08, 2.32], p =
.020). Individuals reporting greater anxiety/worry about
contracting COVID-19, both currently (OR=1.49, CI
[1.16, 1.92], p = .002) and at the onset of the pandemic
(OR=1.40, CI [1.12, 1.74], p = .003), were also more likely
to perceive greater severity. The remaining factors did
not reach statistical significance. The complete regres-
sion results are reported in the Supplementary Material
(Table S3).

Intention to take an antigen test in case of symptoms

The binary logistic regression on the intention to take an
antigen test revealed a significant model (x*(17)=92.23,
p < .0001; Nagelkerke’s R* = 0.48). Individuals who cur-
rently adopted a higher number of preventive measures
(ranging from O to 7) had greater odds of taking the
test in case of symptoms (OR=1.56, CI [1.19, 2.05], p
= .001). Participants with a greater number of previous
vaccine doses (0—6) were also more likely to take the test
(OR=2.24, CI [1.22, 4.11], p = .009). Individuals experi-
encing greater trust/hope about the test had higher odds
of taking it (OR=2.18, CI [1.46, 3.27], p < .001). In con-
trast, individuals who experienced greater anxiety/worry
about the test were less likely to take it (OR = 0.64, CI
[0.43, 0.94], p = .023). The participants who experienced
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greater current anxiety/worry about contracting COVID-
19 were more likely to take the test (OR=1.71, CI [1.11,
2.64], p = .015). Finally, greater anxiety/worry about
contracting COVID-19 at the onset of the pandemic
was associated with lower odds of taking the test (OR =
0.69, CI [0.49, 0.98], p = .038). The remaining factors did
not reach statistical significance. The complete regres-
sion results are reported in the Supplementary Material
(Table S4).

Owing to the limited number of participants who did
not intend to take the test (N=50), a bootstrap resa-
mpling (1,000 iterations) was conducted. The analysis
confirmed the stability of the estimates and improved
precision, as indicated by narrower confidence intervals.
However, the effect of anxiety/worry about contracting
COVID-19 at the onset of the pandemic lost statistical
significance (p = .09) and will not be further discussed.

Discussion

Overall, four main findings emerged from the present
study. First, only 13.1% of participants adhered to the
2023-2024 COVID-19 vaccination campaign, with only
30.6% of individuals aged 60 years or older, for whom vac-
cination was explicitly recommended [7]. Second, vac-
cination adherence was driven primarily by older age, a
higher number of previous COVID-19 vaccine doses, and
greater trust/hope related to vaccination, whereas greater
anxiety/worry about contracting COVID-19 at the
onset of the pandemic was associated with lower adher-
ence. Third, risk perception concerning the likelihood
of infection was predicted by being middle-aged, hav-
ing previously contracted COVID-19, and being aware
of workplace regulations, with anxiety/worry related to
the early pandemic consistently associated with higher
perceived infection risk and greater perceived severity
of the current COVID-19 spread. However, risk percep-
tion did not predict vaccination adherence or test-taking
intentions. Fourth, the intention to undergo antigen test-
ing was primarily predicted by adopting a higher number
of preventive measures, having received more previous
COVID-19 vaccine doses, and experiencing greater trust/
hope related to testing, whereas higher test-related anxi-
ety/worry was associated with lower intention.

Our data support ECDC monitoring [6] in highlight-
ing the failure of the 2023-2024 COVID-19 vaccination
campaign in Italy. Notably, vaccination was almost absent
among individuals under 40 years of age (~94%), consis-
tent with previous observations [36]. While not at high
risk of severe outcomes, younger populations have been
identified as having a significant impact on virus trans-
mission, thereby increasing the risk for the most vulner-
able individuals [37].

Not perceiving COVID-19 as a serious health threat
and feeling sufficiently protected due to prior infection
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were the most reported reasons for not getting vacci-
nated. Concerns about vaccine safety, efficacy, or poten-
tial side effects also emerged. Previous reports indicate
that the factors affecting vaccine intention and uptake
vary considerably across time and countries [38]. A sys-
tematic review of studies conducted between 2020 and
2022 highlighted fear of adverse reactions and doubts
about vaccine efficacy as the most common determinants
of vaccine hesitancy in the Italian population, besides
sociodemographic factors [39]. Previous studies con-
ducted in Italy identified low perceived risk of COVID-
19 as an important factor influencing vaccine hesitancy
[19, 26, 40]. However, in the present study, trust in vac-
cine safety and risk perception (i.e., perceived likelihood
of contracting COVID-19 and perceived severity of the
current spread) did not prove to be significant predictors
of adherence to vaccination, nor did awareness of cam-
paign recommendations. This pattern can be interpreted
in light of both methodological and contextual consid-
erations. First, unlike most previous studies, the pres-
ent investigation focused on actual vaccination behavior
during an ongoing campaign, rather than on vaccination
intention or attitudes. Second, data were collected in
a post-emergency phase characterized by a lower per-
ceived threat and widespread personal experience with
COVID-19, including prior infection and previous vac-
cination doses, which may reduce the salience of previ-
ous risk-based beliefs and safety concerns. Third, the
cumulative emotional burden associated with the early
pandemic may have contributed to a form of pandemic
fatigue that weakens the influence of traditional cognitive
predictors. Taken together, these elements may therefore
account for discrepancies with previous findings. Consis-
tent with this interpretation, vaccination history, in terms
of the number of doses received, emerged as the stron-
gest predictor, indicating that vaccination behavior was
driven primarily by past compliance. Age also showed
the expected pattern, with older individuals being more
likely to adhere to the campaign, as consistently reported
in previous research [26, 39, 40]. Importantly, affective
states also emerged as significant predictors of vaccina-
tion behavior. Greater trust/hope at the thought of get-
ting vaccinated increased adherence, whereas greater
anxiety/worry about contracting COVID-19 at the onset
of the pandemic had the opposite effect. Interestingly,
anxiety/worry about contracting COVID-19 in the cur-
rent period did not have the same influence, possibly
because affective responses have markedly declined in
the post-emergency phase and may coexist with conflict-
ing feelings (see below). These findings indicate that posi-
tive emotional reactions toward vaccination may exert a
more substantial influence on actual behavior than gen-
eral beliefs about its safety, at least in the post-emergency
pandemic phase. This interpretation is consistent with
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evidence showing that hope is a predominant motivat-
ing affective state among vaccination-inclined individu-
als [41] and a key driver of self-protective behavior [42].
While previous studies reported that current negative
affective states (fear, anxiety, or worry) during the pan-
demic were associated with greater adherence to preven-
tive measures and vaccination [43—45], our data suggest
that the anxiety and worry experienced in the early pan-
demic may now act as deterrents. Initial distress may
indeed have facilitated compliance when the perceived
threat was high, yet prolonged exposure to negative affect
could have contributed to pandemic fatigue, ultimately
reducing engagement in preventive behaviors, as high-
lighted by a recent longitudinal study [46].

With respect to risk perception, our findings suggest
that the two indicators considered in this study captured
partly different underlying processes. The perceived like-
lihood of infection was greater among individuals with
prior infection and among those reporting higher early-
pandemic anxiety/worry, suggesting that risk appraisals
remained shaped by personal exposure and by affective
states referring to the onset of the pandemic. In contrast,
the perceived severity of the current disease spread was
more closely associated with access to COVID-19 infor-
mation, vaccination history, and both early-pandemic
and present anxiety/worry, indicating that contextual
and informational cues, together with affective states,
contributed to how the current epidemiological situation
was evaluated. Importantly, for both indicators, anxiety-
related states referring to COVID-19 emerged as signifi-
cant predictors (risk as feeling), as previously reported
in the literature [47]. Beyond the contribution of affec-
tive states, these patterns suggest that informational and
experiential elements also shaped risk perception in the
post-emergency phase. Difficulty in accessing informa-
tion may have increased the uncertainty and perceived
severity of the current spread, consistent with evidence
showing that information seeking reduces uncertainty
[48]. Prior infection may have heightened perceived vul-
nerability and awareness of the contextual factors that
facilitate contagion [49, 50]. Age differences indicate that
subjective risk was not aligned with actual epidemio-
logical vulnerability, as older individuals did not report
higher risk perception despite their objectively higher
clinical risk, a pattern already observed in Italy during
the initial stages of the pandemic [49, 50]. This broader
mismatch between perceived and objective risk may help
explain why risk perception no longer translated into
greater adherence to vaccination and why vaccination
history emerged as a strong indicator of both perceived
severity and adherence to recommended preventive
actions, including vaccination and testing.

Vaccination history also significantly predicted the
intention to take an antigen test in case of symptoms,
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suggesting a consistent pattern of compliance across dif-
ferent preventive recommendations. The intention to
test was further predicted by the number of preventive
measures adopted (e.g., social distancing, handwashing,
avoiding crowded places), indicating a general consis-
tency in the adoption of behaviors aimed at limiting viral
transmission. As previously documented, preventing the
spread to others represented the primary motivation for
testing [51]. Affective states again played a central role.
Greater trust/hope about testing and greater current anx-
iety/worry about contracting COVID-19 increased inten-
tions to test, whereas higher anxiety/worry about taking
the test had the opposite effect. This pattern is consis-
tent with prior evidence showing that anxiety about the
disease motivates preventive actions [51-53], while
highlighting that anxiety specifically tied to the testing
procedure may instead deter engagement.

A novel contribution of the present study lies in the
broad assessment of pandemic-related affective states,
extending previous work predominantly focused on
negative emotions, particularly fear and anxiety [44, 52,
53]. By examining a wide range of positive and negative
emotional states, as well as feelings of control and dis-
engagement, our findings provide a more comprehen-
sive picture of how individuals related to COVID-19. As
expected, emotional intensity markedly declined when
comparing the initial pandemic phase (retrospectively
rated) with the current period, consistent with previous
evidence [52, 54], except for calm/tranquility and indif-
ference, which increased. Early-pandemic feelings were
dominated by fear, anxiety/worry, stress, uncertainty, and
helplessness, reflecting a profound sense of insecurity. In
the current phase, fear, anxiety/worry, stress, uncertainty,
and helplessness coexisted with equally intense calm/
tranquility and indifference toward COVID-19, indicat-
ing the presence of conflicting affective states. In con-
trast, the thought of undergoing vaccination and taking
an antigen test predominantly elicited calm/tranquility
and trust/hope. As discussed earlier, despite their rela-
tively low intensity, affective states related to the current
pandemic phase have proven to be significant predictors
of risk perception, vaccination behavior, and antigen test
intentions. Importantly, emotions referring to the onset
of the pandemic also continued to influence current deci-
sions. Overall, these findings extend prior evidence on
the role of emotional processes in vaccination decisions
[44, 45] or, more broadly, in adopting preventive behav-
iors [43, 55], with emerging research highlighting hope as
a key motivator linked to coping and self-efficacy [42, 56].

Limitations

Some limitations of this study should be acknowledged.
First, the cross-sectional design of the study does not
allow causal inferences about the observed associations,
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which should therefore be interpreted within a correla-
tional framework. Future longitudinal or experimental
studies are needed to clarify their temporal and causal
dynamics. Second, the characteristics of the sample nec-
essarily constrain generalizability. The study relied on a
single academic population with a relatively low response
rate (267/1,110), which may have produced recruit-
ment bias and overrepresented individuals with greater
engagement in COVID-19-related issues. Moreover, indi-
viduals over 70 years of age were not included because
they are no longer part of the university workforce in
Italy and therefore do not share the homogeneous insti-
tutional exposure that motivated the sampling strategy;
as a result, the findings cannot be extended to the old-
est age groups, who represent a population at particularly
high risk of severe outcomes. Third, the limited number
of participants who adhered to the vaccination campaign
reduced the statistical power of the regression analyses
and may have affected the stability of some estimates.
Finally, the regression models did not rely on a fully uni-
form set of predictors, as covariates were selected on
the basis of outcome-specific theoretical relevance and
model parsimony, which necessarily limited full compa-
rability across models.

Conclusions

The present exploratory study advances current knowl-
edge on COVID-19 decision-making in the post-emer-
gency phase by clarifying the specific roles of affective
states, informational exposure, and prior preventive
behavior in shaping vaccination uptake, risk perception,
and testing intentions. The findings indicate that risk per-
ception no longer translates into vaccination or testing,
whereas vaccination history and a consistent pattern of
preventive practices reliably predict compliance with rec-
ommended actions. A key contribution lies in demon-
strating both the enduring influence of early-pandemic
anxiety and the stronger motivational role of positive
affective responses, specifically trust and hope, relative
to cognitive risk appraisals. Overall, the results illus-
trate how preventive behavior is reorganized in a context
of reduced perceived threat and evolving institutional
communication.

Cues to action

From a public health perspective, our findings suggest
specific cues to action for future informational cam-
paigns on seasonal COVID-19 vaccination and symp-
tom-based antigen testing: (a) emphasize hope- and
trust-based messages: positive affective cues were stron-
ger motivators than risk appraisals or safety beliefs, indi-
cating that communication should prioritize reassurance
over threat; (b) use fear appeal cautiously: while current
COVID-19 anxiety may increase willingness to test when
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symptomatic, reactivating early-pandemic anxiety may
undermine vaccination adherence; (c) highlight continu-
ity with past protective actions among previously com-
pliant individuals: those with a history of vaccination or
preventive behaviors were the most likely to maintain
adherence; (d) target disengaged age groups, particularly
younger and middle-aged adults, who showed the lowest
adherence but play a substantial role in transmission.
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