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Abstract

Background /Objectives: Vaccine hesitancy is a complex and growing phenomenon world-
wide, posing a serious threat to public health achievement in disease control and prevention.
This study aimed to assess willingness to uptake and factors linked to shifts between differ-
ent categories of willingness and uptake regarding the COVID-19 and influenza vaccines.
Methods: Prospective cohort study with a representative sample of 1400 individuals
aged > 60 years residing in mainland Portugal, randomly selected. Two telephone sur-
veys were conducted: one at the start of the 2023/2024 vaccination campaign, assessing
patients’ characteristics and willingness for vaccination (using an 11-point Likert scale),
and another at the end, assessing vaccination status and reasons for uptake/non-uptake.
Results: Shifts were observed among both acceptance and refusal groups—12.93% of the
individuals within these categories shifted to an opposite decision. Hesitancy presents
divergent attitudes: for the COVID-19 vaccine, 56.50% declined vaccination, while for the
influenza vaccine, non-uptake was only 30.60%. Age, presence of chronic disease, level of
education, household dimension, and previous uptake of booster doses are significantly
associated with shifting attitudes, playing different roles for each category of willingness
and uptake outcome. For the acceptance category, non-uptake relates to confidence fac-
tors. For hesitancy, non-uptake is mainly due to complacency. For refusal, the decision is
influenced by all domains. Conclusions: Vaccine hesitancy remains an important public
health concern in the Portuguese population and appears to differ between COVID-19 and
influenza vaccination. Attitudes toward COVID-19 and influenza vaccines can vary in all
directions over a short period. Acceptance does not guarantee uptake, and refusal can
shift towards uptake. These findings highlight the importance of reinforcing public health
strategies and interventions for uptake across a population, taking into consideration the
specificities of each willingness group.
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1. Introduction

Vaccination is one of the most effective and safe public health strategies for disease
prevention [1]. Vaccine hesitancy, defined by the World Health Organization (WHO) as
the “delay in acceptance or refusal of vaccines despite availability of vaccination services”
ref [2], represents a serious threat to the progress achieved through vaccination. This is a
complex phenomenon, as even vaccinated individuals may harbor doubts or reluctance
towards vaccination. It has an individual character, influenced by a wide range of factors,
such as past experiences or knowledge about the vaccine. However, it is also shaped by
the context in which the individual is embedded and must always be analyzed within the
historical, sociocultural, and political context [3].

According to the Strategic Advisory Group of Experts on Immunization Working
Group on Vaccine Hesitancy (SAGE), the factors contributing to hesitancy can be explained
by the “3Cs” model: complacency, confidence, and convenience. Complacency refers
to the perception that the disease targeted by vaccination does not pose a significant
threat. Confidence concerns trust in vaccines, healthcare professionals, and the institutions
promoting them. Convenience relates to the ease of access to vaccination, with logistical
barriers such as costs, inconvenient schedules, and distance reducing vaccine uptake [2].

For both COVID-19 and influenza, some causes of vaccine hesitancy are shared across
countries (such as safety concerns), but others are country- and culture-related. Thus,
enhancing country-specific and group-specific knowledge is crucial to allow targeted
interventions from accredited sources [4].

A study conducted in Portugal highlighted greater COVID-19 vaccine hesitancy among
younger age groups, suggesting this may be a growing phenomenon in the country. The
same study concluded that the number of hesitant individuals and the clusters identified are
concerning in a country historically highly receptive to vaccination [5]. In Portugal, the main
reasons reported for non-vaccination against influenza among individuals aged 65 years
and older include access barriers, lack of awareness of vaccination recommendations,
distrust in the vaccine, and low perceived vulnerability [6].

Although vaccine hesitancy critically limits the achievement of desired coverage, it
is not a static condition, as the proportion of individuals intending to vaccinate may vary
substantially, even over short periods of time [7]. Given its complexity, hesitancy should
not be assessed exclusively through coverage rates, as some hesitant individuals still get
vaccinated, while others may be willing but face logistical limitations [2].

Some authors define vaccine hesitancy as “a state of indecisiveness regarding a vacci-
nation decision,” referring not to a behavior, but to the decision-making process [8].

Even though several factors and reasons associated with hesitancy are documented,
they should be consistently studied considering temporal, geographical, demographic, and
vaccine-specific aspects. Furthermore, hesitancy must be systematically monitored and
evaluated as a dynamic phenomenon, which, despite being acknowledged as such, still
lacks studies that characterize the determinants of willingness and uptake mismatches [7].

The seasonal vaccination campaign aims to administer a booster dose of the COVID-19
vaccine and the influenza vaccine, both free of charge, to the same age category and
under identical logistics conditions. In 2023/2024, in Portugal, significant changes were
introduced, including an expansion of eligibility criteria for individuals aged over 65 to
over 60 years old and an increase in vaccination sites by including community pharmacies,
aiming to increase convenience, access, and, therefore, coverage [9,10].

This study aims to assess willingness to vaccination uptake and factors linked to
shifts between different categories of willingness and uptake regarding the COVID-19 and
influenza vaccines. Additionally, it aims to describe reasons for uptake/non-uptake within
each shifting subgroup. Advancing knowledge on this subject enables public health to
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tailor more efficient interventions for disease prevention and control through vaccination.
Moreover, it enables improved design of vaccination campaigns.

2. Materials and Methods
2.1. Study Design, Participants, and Variables

A prospective cohort study was conducted using telephone surveys (Computer-
Assisted Telephone Interviewing, CATI) with a representative sample of 1400 individuals
aged > 60 years residing in mainland Portugal. Participants were randomly selected
(stratified) from a list of national landline and mobile numbers accessed by an external
subcontracted company.

Data collection took place in two waves: the first (T0), a baseline questionnaire (Q0),
was administered before the start of the vaccination season (22-29 September 2023); and the
second (T1), at the end of the seasonal vaccination campaign (25 January-7 February 2024),
using a follow-up questionnaire (Q1). All participants included in the study (individuals
who agreed to participate and gave oral informed consent) were required to take part in
both data collection points. Anonymized data was shared with the research team.

QO included sociodemographic variables (age, sex, education level, and household
size), clinical information (self-reported chronic disease and prior SARS-CoV-2 infection),
previous vaccination status, and willingness for uptake during the 2023/2024 season. Par-
ticipants were asked on an 11-point Likert scale from 0 (strongly disagree) to 10 strongly
agree) to indicate their level of agreement with the following statement: “I intend to get
vaccinated against influenza/COVID-19 in this upcoming seasonal vaccination campaign.”
Responses were subsequently categorized as refusal for scores between 0 and 2, hesitancy
for scores between 3 and 7, and acceptance for scores between 8 and 10 [11]. The selection
of this instrument was motivated by its ease of application and the opportunity to com-
pare findings with previous results obtained for the same vaccine within the Portuguese
population. Sensitivity, specificity, positive predictive value (PPV), and negative predictive
value (NPV) were tested within the realm of this study for all possible categorizations
into three states (refusal, hesitancy, and acceptance). The selected model demonstrated
adequate discriminative performance. For the influenza vaccine model, sensitivity was 0.74,
specificity 0.69, positive predictive value (PPV) 0.83, and negative predictive value (NPV)
0.56. For the COVID-19 vaccine model, sensitivity was 0.74, specificity 0.57, PPV 0.66, and
NPV 0.70. These values compared favorably with alternative models tested across different
cut-off combinations.

Q1 collected information on self-reported vaccination status for influenza and
COVID-19 in the 2023/2024 campaign, as well as reasons for uptake/non-uptake listed
based on the previous literature review and international instruments (one or more reasons
could be reported).

For this study purpose, hesitancy—as defined by the WHO—is divided into refusal
(as an individual’s unavailability to uptake) and hesitancy (as a state of uncertainty toward
uptake), aiming for a better understanding of different subgroups’ behavior.

2.2. Sample Size and Statistical Analysis

Based on prior experience with similar projects, an estimated dropout rate of approx-
imately +15% between questionnaires was anticipated. To ensure a final sample size of
600 individuals per target group (6064 years and >65 years, representing the groups for
whom vaccines were administered free of charge for the first time as well as the group
eligible in previous campaigns) at T1, for a £4.00% margin of error at a 95% confidence
level, a total of 1400 individuals were recruited at TO (700 per group), corresponding to a
£3.70% margin of error at the same confidence level. For estimates concerning the popula-
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tion aged 60 and over, sample data was weighted to adjust the results according to the age
distribution of the Portuguese population (weight 0.44 for ages 60-64 and 1.56 for >65).
The Chi-square test was used to compare patients who completed the follow-up and those
who were lost to follow-up with respect to baseline characteristics (age, sex, education
level, chronic disease, household, previous COVID-19 infection, and previous influenza
vaccine uptake).

Intention and uptake estimates were computed with the corresponding 95% Cls.
Data from individuals who exhibited different attitudes at the two time points during the
campaign (TO and T1) was analyzed. This variation was defined as a shift in attitude (the
outcome of the analysis). A shift was defined as a situation when an individual moved
from refusal to uptake, from acceptance to non-uptake, and from hesitancy to uptake or to
non-uptake. For this analysis, the Chi-square test or Fisher’s exact test was applied.

Logistic regression models were used to identify factors associated with vaccine uptake
or non-uptake within each baseline willingness category. For participants who initially
reported acceptance, the outcome was shifting to non-uptake, with sustained uptake as the
reference category. For participants who initially reported refusal, the outcome was shifting
to uptake, with sustained non-uptake as the reference category. For participants who
initially reported hesitancy, the outcome was uptake versus non-uptake at the end of the
campaign. The exposure variables were selected a priori based on the previous literature
and conceptual relevance to vaccine hesitancy and uptake, and included age, sex, education
level, household size, chronic disease, prior SARS-CoV-2 infection for COVID-19-related
models, and previous influenza vaccination for influenza-related models. The odds ratio
(OR) and Wald’s 95% CIs were estimated. A full model was adopted, i.e., all variables were
considered in the analysis. Model diagnoses included calculation of Hosmer and Lemeshow
goodness-of-fit and the Variance Inflation Factor (VIF) to check for multicollinearity.

Reported reasons for the decision of uptake or non-uptake were presented as absolute
(n) and relative (%) frequencies within each subgroup of shifting.

Statistical significance was set at 5%. Analysis was performed using SAS Enterprise
Guide® v7.15 software.

2.3. Ethical Considerations

The study was conducted in accordance with the principles of the Declaration of
Helsinki. The research team consulted the responsible data protection officers and con-
firmed that all applicable General Data Protection Regulation (GDPR) requirements were
met prior to and throughout data collection. The study protocol was approved by the Oeste
Local Health Unit Ethics Committee (protocol code 33/CES/2025, 22 August 2025). All
participants were informed regarding the study objectives and provided verbal informed
consent before data collection. Researchers only had access to anonymized data.

3. Results

A total of 1400 valid responses were obtained in T0, and 1200 in T1. The response
rate in T1 was 85.71% of the participants who responded to TO. A higher proportion of
women (57.83% vs. 50.07%), patients with basic education (72.55% vs. 57.94%), and patients
without previous COVID-19 infection (66.77% vs. 57.75%) was found in those who were
lost to follow-up (p < 0.05).

A representative sample for the target population of 60 years old and over was
obtained: 78.00% were aged 65 or over, and 22.00% aged 60-64; 51.19% were female;
57.99% had a basic education level, and 11.31% an advanced education level; 13.26% were
living alone; and 44.98% had chronic disease.
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Acceptance
n =818 (68.32%)
95%C165.40-7125

3.1. Willingness and Shifting Towards Uptake/Non-Uptake

Most individuals showed acceptance for both vaccines before the beginning of the
campaign. The influenza vaccine was slightly better accepted (72.96%, 95% CI 70.32-75.60)
than the COVID-19 vaccine (68.32%, 95% CI 65.40-71.25). Characteristics of the population
within each category of willingness to vaccinate for both COVID-19 and influenza are
detailed in the Supplementary Materials Table S1.

Different patterns of behaviors were observed among individuals showing any form
of hesitancy: refusal was more common for the influenza vaccine, while hesitancy was
more frequent for the COVID-19 vaccine. Detailed values are presented in Figure 1.

COVID-19 vaccination status
January 2023/2024 September 2023/2024 January 201

Influenza vaccine willingness Influenza vaccination status
123/2024

Hesitancy
n =200 (16.72%)
95% C114.42-19.02

Acceptance
n = 874 (72.96%)
95% C170.32-75.60

@) (b)

Figure 1. Distribution of the population by category of willingness to uptake (refusal, hesitancy, and
acceptance) before the beginning of the 2023 /2024 campaign (start point, September 2023) and their
pathway to uptake or non-uptake at the end of the campaign (end point, February 2024), for the
(a) COVID-19 vaccine and (b) influenza vaccine.

Overall, shifting was found to be possible for the acceptance and refusal groups, for
both vaccines: 12.93% of the individuals within these categories shifted to an opposite
decision by the end of the campaign. Individuals presenting hesitancy had diverging
attitudes toward uptake for each vaccine. For the COVID-19 vaccine, the majority (56.50%)
declined vaccination, contrary to the influenza vaccine, which presented 30.60% non-uptake
among hesitant individuals (Table 1).

Table 1. Distribution of the population, 60 years old or over, by reported uptake or non-uptake
for the COVID-19 vaccine and for the influenza vaccine within each category of willingness in the
2023/2024 campaign.

Vaccine Willingness Uptake Non-Uptake
COVID-19 All categories 62.67% (n = 750) 37.33% (n = 447)
COVID-19  Refusal 8.84% (n = 106) 25.67% (n = 27) 74.33% (n = 79)
COVID-19  Hesitancy 22.84% (n = 273) 43.50% (n = 119) 56.50% (n = 154)
COVID-19  Acceptance 68.32% (n = 818) 73.86% (n = 604) 26.14% (n = 214)

Influenza All categories 78.58% (n = 941) 21.42% (n = 256)
Influenza Refusal 10.32% (n = 124) 23.18% (n = 29) 76.82% (n = 95)
Influenza  Hesitancy 16.72% (n = 200) 69.40% (n = 139) 30.60% (n = 61)
Influenza  Acceptance 72.96% (n = 874) 88.52% (n = 773) 11.48% (n = 100)

Refusal was found to be associated with a higher odds of non-uptake (influenza: OR
6.42,95% CI 3.34-12.34; COVID-19: OR 6.12, 95% CI 3.53-10.60), and hesitancy was associ-
ated with a higher odds of non-uptake for the COVID-19 vaccine, but not for the influenza
vaccine (COVID-19: OR 3.13, 95% CI 2.22-4.01; influenza: OR 1.58, 95% CI 0.95-2.64).
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3.2. Factors Associated with and Reasons for Shifting Attitudes in the 2023/2024 Seasonal
Vaccination Campaign

Factors for shifting attitudes about the influenza and COVID-19 vaccines are presented
in Figures 2 and 3 and detailed in the Supplementary Materials (Table S2 and Table S3,
respectively). The reported reasons for uptake and non-uptake decisions are also detailed
in the Supplementary Materials (Table 54 and Table S5, respectively).

Factors associated with vaccine willingness shift — COVID-19 vaccine (Table S2)

Factor Category Reference OR (95% CI) Odds Ratio p-value
From acceptance to non-uptake
for the COVID-19 vaccine
Age Group >65 60-64 6 Lo o] <0.0001
Sex Female Male (1(5(.)755—1.48) Rl 0.7589
Education level Intermediate Basic (16.2855—1.85) o 0.2551
Education level Advanced Basic ?6?28_1.27) o 0.2365
Chronic disease Yes No ?6‘.‘38470.69) o <0.0001
Household >1 person 1 person ?6.652_109) o 0.1074
Prev. COVID-19 infection Yes No ?6.9624—1.32) e 0.6387
From hesitancy to uptake
for the COVID-19 vaccine
Age Group >65 60-64 (21'?508_5_32) ] 0.0006
Sex Female Male (6-50-1.48) o 0.5868
Education level Intermediate Basic ?6?;2-1410) ! 0.0982
Education level Advanced Basic ?(').206970.73) —e—] 0.0109
Chronic disease Yes No ?(').7471_144) o 0.4101
Household >1 person 1 person (1(')1.3702_4.54) —eo—] 0.2100
Prev. COVID-19 infection Yes No (16.2731-2.13) e 0.4550
Age Group >65 60-64 ?33..9871—483.94) 0.0020
Sex Female Male ?(').5198—1.93) 0.3818
Education level Intermediate Basic (36(.)458—19,47) 0.2381
Education level Advanced Basic ?(').7034_3.47) 0.8327
Chronic disease Yes No ?6?273_3‘25) 0.8369
Household >1 person 1 person (18'4830_27242) 0.1484
Prev. COVID-19 infection Yes No ?6‘_‘192_2_08) 0.3363

01025051 2 5

¢ ORestimate —— 95%Cl

Figure 2. Representation of odds ratio values, and corresponding 95% confidence intervals of each

factor, associated with shifting of attitudes toward the COVID-19 vaccine among individuals aged

60 years or older residing in mainland Portugal.
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Factor

Factors associated with vaccine willingness shift — Influenza vaccine (Table S3)

Category Reference OR (95% CI) Odds Ratio p-value

for the Influenza vaccine

I From acceptance to non-uptake

Age Group

Sex

Education level
Education level
Chronic disease

Household

Prev. flu vaccine uptake

From hesitancy to uptake
for the Influenza vaccine

Age Group

Sex

Education level
Education level
Chronic disease

Household

Prev. flu vaccine uptake

Age Group

Sex

Education level
Education level
Chronic disease

Household

Prev. flu vaccine uptake

>65 60-64 (05059 o <0.0001
Female Male (6 s-1.63) e 0.8957
Intermediate Basic RN e 0.2918
Advanced Basic ?6?‘138_1.00) —o—] 0.0501
Yes No . o <0.0001
>1 person 1 person ?6‘.1234_0.77) I—Q—{ 0.0048
Yes No - F—o—] 0.0329
>65 60-64 g - —o— 0.0012
Female Male (6 o1215) —o—] 0.8317
Intermediate Basic o oia —o— 0.2487
Advanced Basic ?6.5173—2.48) —e— 0.4538
Yes No ?6.259-0.78) f—eo— 0.0159
>1 person 1 person ?6?111_1‘55) }—0—' 0.1864
Yes No Basan —e—| 0.0540
>65 60-64 g7 0.0467
Female Male (16.14156—2.86) 0.7696
Intermediate Basic ?6?246—2,75) 0.7770
Advanced Basic (1(').3375_5.42) 0.6527
Yes No (6.10-2.89) 0.4762
>1 person 1 person (1(').7515_531) 0.3553
Yes No (107..63;1—452.62) 0.0864
0102551 2 510 50100 500
4 ORestimate —— 95%Cl

Figure 3. Representation of odds ratio values, and corresponding 95% confidence intervals of each
factor, associated with shifting of attitudes toward the influenza vaccine among individuals aged
60 years or older residing in mainland Portugal.

3.2.1. From Acceptance to Non-Uptake

Among individuals who initially reported acceptance of COVID-19 vaccination, being
aged 65 years or older (OR 0.24, 95% CI 0.15-0.38) and having a chronic disease (OR 0.48,
95% CI 0.34-0.69) were found to be factors associated with shifting, and, therefore, associ-
ated with uptake.

The leading self-reported reasons for non-uptake in this group included “lack of trust
in the vaccine’s safety” (n = 155, 72.43%), “previous experience with side effects” (n = 26,
12.18%), and “mistrust in the vaccine’s effectiveness” (n = 14, 6.34%).

As for the influenza vaccine, among individuals who initially reported acceptance,
being aged 65 years or older (OR 0.17, 95% CI 0.09-0.32), having a chronic disease (OR 0.38,
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95% CI 0.23-0.62), living in a household with more than one person (OR 0.43, 95% CI
0.24-0.77), and having a history of prior influenza vaccination (OR 0.45, 95% CI 0.22-0.94)
were found to be factors associated with shifting, and, therefore, associated with uptake.

The leading self-reported reasons for non-uptake in this group included “lack of trust
in the vaccine’s safety” (n = 70, 69.41%), “mistrust in the vaccine’s effectiveness” (n = 19,
18.63%), and “previous experience with side effects” (n = 5, 4.87%).

3.2.2. From Hesitancy to Uptake or Non-Uptake

Among individuals who reported hesitancy toward COVID-19 vaccination, being
aged 65 years or older (OR 2.90, 95% CI 1.58-5.32) was associated with uptake, while having
a higher education level (OR 0.26, 95% CI 0.09-0.73) was associated with non-uptake.

The leading self-reported reasons for uptake in this group included “self-initiative”
(n =59, 49.93%), “physician’s advice” (n = 37, 31.43%), and “risk awareness” (n = 30, 24.83%).

The leading self-reported reasons for non-uptake in this group included “low per-
ceived susceptibility” (n = 102, 66.24%), “previous experience with side effects” (n = 21,
13.52%), and “vaccine fatigue” (n = 18, 11.61%).

As for the influenza vaccine, among individuals who reported hesitancy, being aged
65 years or older (OR 3.28, 95% CI 1.60-6.73) was associated with uptake, while having a
chronic disease (OR 0.26, 95% CI 0.09-0.78) was associated with non-uptake.

The leading self-reported reasons for uptake in this group included “self-initiative”
(n =53, 37.87%), “risk awareness” (n = 48, 34.79%), “physician’s advice” (n = 47, 34.04%),
and “being invited to vaccinate via SMS” (n = 17, 12.49%).

The leading self-reported reasons for non-uptake in this group included “low
perceived susceptibility” (n = 44, 71.80%), “previous experience with side effects”
(n=8, 13.38%), “vaccine fatigue” (n = 18, 11.61%), and “lack of personal availability”
(n=6,9.40%).

3.2.3. From Refusal to Uptake

Among individuals who initially reported refusal for the COVID-19 vaccine, being
aged 65 years or older (OR 43.815, 95% CI 3.967-483.938) was associated with shifting
toward uptake; however, given the small number of participants in the refusal subgroup
and the wide confidence interval, this estimate should be interpreted with considerable
caution and regarded as exploratory.

The leading self-reported reasons for uptake in this group included “self-initiative”
(n = 17, 62.30%), “physician’s advice” (n = 7, 24.59%), and “pharmacist’s advice”
(n =3, 11.49%).

Regarding the influenza vaccine, being aged 65 years or older (OR 0.156, 95% CI 0.025—
0.973) was associated with not shifting from refusal to uptake, and, therefore, associated
with non-uptake.

The leading self-reported reasons for uptake in this group included “self-initiative”
(n =14, 49.30%), “risk awareness” (n = 11, 37.71%), “physician’s advice” (n =7, 24.58%),
and “being invited to vaccinate via SMS” (n = 3, 10.75%).

4. Discussion

This study shows that attitudes toward COVID-19 and influenza vaccines can vary in
all directions over a short period, such as the duration of a seasonal vaccination campaign.
Understanding the factors and motivations that drive these rapid changes is, therefore,
essential for designing timely, targeted, and effective public health strategies capable of
sustaining vaccine confidence and improving uptake.
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Although strongly associated, vaccine acceptance does not necessarily imply uptake.
This highlights the need to sustain efforts to promote vaccination across all groups (in-
cluding those most receptive to vaccination), and the importance of monitoring hesitancy
beyond coverage. Similarly, refusal does not always result in non-uptake, challenging the
existing literature that assumes refusal to be an immutable behavior.

Among those reporting acceptance, the decision for non-uptake is primarily driven by
confidence factors. For the hesitant group, the main factors relate to complacency.

Regarding those who report refusal, the decision may be related to all three domains:
complacency, confidence, and convenience. These findings are reported for their descriptive
value in characterizing a subgroup that remains largely understudied in the literature;
however, given the very small sample size of this group, the results lack the statistical power
required to produce robust, generalizable evidence and must, therefore, be interpreted
with considerable caution. Notably, the small size of this subgroup is itself consistent with
the generally low prevalence of explicit vaccine refusal—as opposed to mere hesitancy—
reported in Portugal, suggesting that the study sample may reasonably reflect the actual
dimension of this group in the population.

Regardless, increasing convenience may also improve coverage by raising the likeli-
hood of hesitant individuals encountering an opportunity to vaccinate, especially those
who cite “lack of personal availability” as the reason for non-uptake.

Hesitancy towards the COVID-19 vaccine was higher than towards the influenza
vaccine and appears to have increased compared to previous seasons. A 2021 study using
the same measurement instrument as the present study reported an acceptance rate of 79.2%
across all age groups in Portugal [11]. This trend is further corroborated by a continuous
decline in seasonal vaccination coverage among individuals aged 60 years and above:
56.14% in 2023/2024 [12], 45.34% in 2024/2025 [13], and 38.6% in 2025/2026 [14]. However,
direct comparisons over time should be interpreted cautiously because of differences in
target population, campaign context, epidemiological circumstances, and timing of data
collection. Individuals who presented hesitancy at the start of the campaign made different
decisions regarding the two vaccines—more than half opted for uptake of the influenza
vaccine, unlike what was observed for the COVID-19 vaccine.

Among those who reported acceptance, lack of trust in the vaccine’s safety was the
most reported reason for non-uptake for both vaccines. In the case of the COVID-19 vaccine,
having experienced side effects was the second-most-cited reason; for the influenza vaccine,
mistrust in the vaccine’s effectiveness was more influential. The hesitant group reported a
low perception of risk but also fear of the side effects for non-uptake. Vaccine fatigue is
relevant within this group, which was specific to the COVID-19 vaccine. For both vaccines,
a healthcare professional’s recommendation was reported as a reason for uptake among
individuals who initially reported refusal. These findings underscore the need to maintain
efforts promoting vaccination across the population regardless of reported willingness, but
also the importance of tailoring such efforts according to each group’s specific behaviors.

Being aged 65 or older was associated with vaccine uptake across nearly all groups,
whether through sustained acceptance or shifting from hesitancy or refusal. This aligns
with the existing literature that links aging with reduced vaccine hesitancy. Those who
reported refusal for the influenza vaccine were an exception, where being 65 or older was
associated with non-uptake. This behavior, not observed for the COVID-19 vaccination,
may stem from the low perceived risk of influenza among older adults in Portugal, as
previously described [6]. Alternatively, these results may reflect the lower volatility of
decision-making in the population 65 years old and above regarding the influenza vaccine.
As this is a vaccine with which they have been familiar for years, attitudes toward it may be
more established compared to the COVID-19 vaccination or when compared to individuals
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aged 60-64, who were eligible for free-of-charge influenza vaccination for the first time
during this campaign.

Having one or more chronic diseases was associated with sustained vaccine acceptance
throughout the campaign for both vaccines, reflecting perceived vulnerability and risk of
infection and/or severe illness. However, it was also associated with non-uptake among
hesitant individuals for the influenza vaccine, which may result from the greater weight
given to fear of side effects rather than to the perceived severity of the disease in an
undecided group. This interpretation is supported by the most reported reasons for non-
uptake in this group—low perceived susceptibility and fear of side effects. Since, for both
the hesitant and the refusal groups, physician recommendation and perceived risk were
cited as reasons for uptake, it seems that the physician’s role is in advising every patient of
the benefits of uptake and providing reliable and accessible information about vaccine side
effects throughout the campaign. Furthermore, receiving an SMS invitation was reported
as a reason for uptake of vaccination in these groups.

For the influenza vaccine, not living alone strengthened the decision to vaccinate,
reflecting a perception of vaccination as necessary for others’ protection; this argument
could be useful in interventions aimed at promoting vaccination.

Higher education level was associated with non-uptake in the hesitant group for
the COVID-19 vaccine, suggesting the existence of specifically negative attitudes toward
COVID-19 vaccination (particularly when compared to this group’s sustained acceptance
of the influenza vaccine). This issue warrants more targeted and in-depth research, particu-
larly considering the main reasons reported by hesitant individuals for non-uptake, such
as low risk perception, fear of side effects, and vaccine fatigue.

This study has limitations, including the need for further validation of the willing-
ness categorization tool, although its performance was assessed in the present dataset.
The small number of participants in the refusal subgroup limited the precision of some
estimates, which should, therefore, be interpreted as exploratory. Attrition analysis was
limited to baseline characteristics, as follow-up vaccination outcomes were unavailable for
participants lost to follow-up, and residual attrition bias cannot be excluded. In addition,
formal ethical approval was issued after data collection had taken place, although the
protocol had been submitted for ethical assessment in advance, and safeguards regarding
voluntary participation, oral informed consent, data protection, and anonymized data
access were implemented. The use of self-reporting to determine vaccination status and
chronic disease presence may also be a limitation; however, this is considered unlikely,
given the similarity between the proportion of vaccinated individuals in the sample and the
actual coverage achieved during this seasonal vaccination campaign. While the potential
for bias in measuring vaccination intention cannot be completely ruled out, it was mitigated
through analysis of the validity of the instrument used.

5. Conclusions

Vaccine hesitancy remains an important public health concern in the Portuguese pop-
ulation and appears to differ between COVID-19 and influenza vaccination. Although
hesitancy and refusal are grouped in the WHO's definition, this study shows that hesitant
individuals present different characteristics from those who outright refuse vaccination,
highlighting the importance of distinguishing between these groups and tailoring interven-
tions accordingly.

Understanding these behaviors is crucial for designing effective strategies to mitigate
hesitancy, as they directly impact the decision to uptake/non-uptake during a campaign.
Such understanding implies the need to measure and monitor hesitancy comprehensively
and beyond coverage.
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The study also demonstrates that individuals who report either acceptance or refusal
can ultimately decide contrary to their initial stance during a campaign. Among those
reporting acceptance, non-uptake is primarily driven by confidence-related factors. Among
those reporting hesitancy, it is mainly due to complacency. Among those reporting refusal,
the decision is influenced by all three domains—complacency, confidence, and convenience.

These findings highlight the need for tailored communication and intervention strate-
gies throughout a vaccination campaign for all groups. Addressing the specific concerns
and behavioral patterns of each group is essential to improve vaccination uptake and
optimize public health outcomes. Future strategies should integrate behavioral insights to
effectively address dynamic vaccination decision-making processes.
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