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ABSTRACT

Influenza annually claims an estimated 8,000 lives in Italy. Despite no-cost vaccinations for high-risk
groups, hesitancy persists. This study aims to pinpoint social and behavioral vaccination determinants,
forming strategies to bolster vaccine uptake. From April 11 to May 29, 2022, we surveyed a demographic-
stratified sample of 10,000 Italian adults, employing the WHO'’s Behavioral and Social Drivers of
Vaccination (BesD) framework. Of those, 4,613 (46.1%) were eligible for the influenza vaccine and
included in the analysis. Roughly a third remained unvaccinated and unwilling. Central Italy showed
the highest resistance, with significant percentages of seniors and professionals like teachers, law
enforcement, and healthcare workers expressing noncompliance. A lack of awareness of being in
a target group correlated significantly with vaccine refusal or delayed acceptance. Other refusal factors
included female gender, being aged 45-54, rural residency, absence of higher education, perceived
vaccine unsafety, and having vaccine-opposed acquaintances. Thus, addressing these perceptions and
enhancing awareness can potentially increase vaccination rates and lessen disease impact.
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Introduction people living with diabetes, people living with neoplastic dis-

Influenza, a pervasive public health concern, impacts approxi-
mately 8% of Italy’s population each year and it claimed around
68,000 deaths between 2013 and 2017." Certain individuals face
higher risks, including those over 65, people with preexisting
conditions such as diabetes or chronic respiratory and cardio-
vascular diseases, very young children, and pregnant women.'
Alarmingly, across the European Union, influenza accounts for
around 15,000-70,000 premature deaths each year.”
Vaccination stands out as the most effective approach to
mitigating influenza transmission and reducing its burden on
society.*> The World Health Organization (WHO) and the
Italian National Vaccine Prevention Plan have established ambi-
tious coverage targets for influenza vaccination, aiming for
a minimum of 75% and an optimal goal of 95% among indivi-
duals over 65 and those in at-risk groups.”” To make vaccina-
tion more accessible, Italy offers it free of charge to those with an
elevated risk of influenza-related complications; these groups
encompass people aged 65 and older, and people living with
pulmonary, kidney, hepatic, hematological or heart diseases,

eases, people living with chronic inflammatory diseases, immu-
nosuppressed and splenectomized patients, people scheduled to
undergo under major surgeries, patients with underlying neu-
romuscular disorders, and those who live in assisted-living
structures at any age and pregnant women. Furthermore, the
influenza vaccine is recommended and offered free of charge to
specific working classes, such as healthcare workers (HCWs),
teachers, law-enforcement members (LEM) and people working
with animals.”® Collaborative efforts between Public Health
Departments of Local Health Authorities and family physicians
ensure the efficient delivery of vaccinations to patients in risk
categories, especially in the Italian context, in which each region
can autonomously decide how to deliver the vaccine to the
aforementioned risk groups. Even though regions can decide
how to deliver the vaccine, and how to advertise it to their own
population, most regions are currently working with general
practitioners to deliver the vaccine, as well as with their local
health authorities, which being located widely throughout the
territory, ensure comprehensive coverage.
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Table 1. Sociodemographic characteristics of the study respondents who provided information about their own seasonal influenza vaccine uptake, overall and by NUTS

statistical region.

Italy Northwestern lItaly Northeastern Italy Central Italy Southern Italy Insular Italy
Characteristic (n = 4613) (n=1278) (n=917) (n=910) (n=1034) (n=474)
Gender
Male 2362 (51.2%) 632 (49.5%) 492 (53.7%) 470 (51.6%) 543 (52.5%) 225 (47.5%)
Female 2243 (48.6%) 643 (50.3%) 424 (46.2%) 440 (48.4%) 488 (47.2%) 248 (52.3%)
Non-binary 7 (0.2%) 2 (0.2%) 1(0.1%) 0 (0.0%) 3(0.3%) 1(0.2%)
Prefer not to say 1 (0.0%) 1(0.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Age group, y
18-24 157 (3.4%) 32 (2.5%) 32 (3.5%) 9 (3.2%) 1 (4.9%) 3 (2.7%)
25-34 555 (12.0%) 107 (8.4%) 134 (14.6%) 107 (11.8%) 150 (14.5%) 7 (12.0%)
35-44 753 (16.3%) 200 (15.6%) 168 (18.3%) 138 (15.2%) 168 (16.2%) 9 (16.7%)
45-54 671 (14.5%) 173 (13.5%) 134 (14.6%) 137 (15.1%) 150 (14.5%) 7 (16.2%)
55-64 1052 (22.8%) 319 (25.0%) 173 (18.9%) 241 (26.5%) 206 (19.9%) 113 (23.8%)
265 1425 (30.9%) 447 (35.0%) 276 (30.1%) 258 (28.4%) 309 (29.9%) 135 (28.5%)

Place of residence degree of urbanization*
City (densely populated area)
Town or suburb (intermediate density area)

1814 (39.3%)
2089 (45.3%)

566 (44.3%)
571 (44.7%)

242 (26.4%)
390 (42.5%)

366 (40.2%)
422 (46.4%)

479 (46.3%)
439 (42.5%)

161 (34.0%)
267 (56.3%)

Rural area (thinly populated area) 710 (15.4%) 141 (11.0%) 285 (31.1%) 122 (13.4%) 116 (11.2%) 46 (9.7%)
Educational attainment
Less than high school diploma 692 (15.0%) 217 (17.0%) 130 (14.2%) 129 (14.2%) 130 (12.6%) 6 (18.1%)
High school diploma 2468 (53.5%) 736 (57.6%) 433 (47.2%) 504 (55.4%) 540 (52.2%) 255 (53.8%)
Academic degree 919 (19.9%) 214 (16.7%) 175 (19.1%) 192 (21.1%) 245 (23.7%) 3 (19.6%)
Post-graduate/Doctorate degree 534 (11.6%) 111 (8.7%) 179 (19.5%) 85 (9.3%) 119 (11.5%) 0 (8.4%)
Occupation
Teacher 515 (11.2%) 100 (7.8%) 161 (17.6%) 3 (9.1%) 123 (11.9%) 48 (10.1%)
Healthcare worker (excl. medical doctor) 286 (6.2%) 84 (6.6%) 7 (6.2%) 6 (5.1%) 8 (7.5%) 21 (4.4%)
Law enforcement member 160 (3.5%) 25 (2.0%) 44 (4.8%) 7 (4.1%) 6 (3.5%) 18 (3.8%)
Student 106 (2.3%) 24 (1.9%) 21 (2.3%) 0 (2.2%) 6 (3.5%) 5 (1.1%)
Medical doctor 82 (1.8%) 24 (1.9%) 9 (1.0%) 1(2.3%) 6 (1.5%) 2 (2.5%)
Other occupation 1442 (31.3%) 424 (33.2%) 282 (30.8%) 299 (32.9%) 294 (28.4%) 143 (30.2%)
Unemployed 659 (14.3%) 141 (11.0%) 81 (8.8%) 151 (16.6%) 186 (18.0%) 100 (21.1%)
Retired 1363 (29.5%) 456 (35.7%) 262 (28.6%) 253 (27.8%) 265 (25.6%) 127 (26.8%)
Household composition
Alone 689 (14.9%) 229 (17.9%) 153 (16.7%) 144 (15.8%) 109 (10.5%) 4 (11.4%)
Couple 3080 (66.8%) 846 (66.2%) 632 (68.9%) 598 (65.7%) 686 (66.3%) 318 (67.1%)
With parents/family 583 (12.6%) 120 (9.4%) 91 (9.9%) 113 (12.4%) 185 (17.9%) 4 (15.6%)
Other 261 (5.7%) 83 (6.5%) 41 (4.5%) 5 (6.0%) 4 (5.2%) 8 (5.9%)
Able to pay for things needed in life
With great difficulty 701 (15.2%) 163 (12.8%) 97 (10.6%) 157 (17.3%) 188 (18.2%) 6 (20.3%)
With some difficulty 2083 (45.2%) 547 (42.8%) 371 (40.5%) 426 (46.8%) 498 (48.2%) 241 (50.8%)
Quite easily 1527 (33.1%) 485 (37.9%) 312 (34.0%) 294 (32.3%) 313 (30.3%) 123 (25.9%)
Easily 302 (6.5%) 83 (6.5%) 137 (14.9%) 3 (3.6%) 35 (3.4%) 4 (3.0%)

*According to the Eurostat Degree of Urbanization (DEGURBA) classification system based on 2011 population grids and 2018 administrative boundaries.

Eighty-one respondents who did not recall whether they had been vaccinated are excluded. Northwestern Italy includes the regions of Piedmont, Aosta Valley,
Lombardy, and Liguria; Northeastern Italy includes the regions of Trentino-South Tyrol, Veneto, Friuli-Venezia Giulia, and Emilia-Romagna; Central Italy includes the
regions of Tuscany, Umbria, Marche, and Lazio; Southern Italy includes the regions of Abruzzo, Molise, Campania, Apulia, Basilicata, and Calabria; Insular Italy includes

the regions of Sicily and Sardinia.

Vaccine uptake, however, is influenced by a complex
array of factors, such as beliefs, emotions, social influences,
and practical or logistical issues.””'! Vaccine hesitancy, as
redefined by the WHO,'” presents a considerable obstacle
in Ttaly. In a study conducted by Rossi'’, the authors high-
lighted the consistently low coverage of the influenza vac-
cine from 1999 to 2019, specifically falling below the
minimum threshold of 75% for individuals aged 65 and
older. Similar findings were presented by Stefanati'?, who
reported sub-optimal vaccination rates in people with
chronic heart diseases, consistently failing to reach the
75% threshold. Examining HCWs, Montagna'® revealed
that influenza vaccine coverage also failed to meet the
desired minimum of 75%, even among Italian public health
physicians, with only 66.5% of the 2,030 surveyed partici-
pants reporting vaccination. Alas, limited research has been
conducted on influenza vaccine hesitancy and uptake in the
Italian population, leaving little data available on the fac-
tors driving and hindering vaccine uptake in Italy.

Addressing hesitancy and uptake is critical, and under-
standing the full spectrum of drivers and barriers to influenza
vaccination is essential for crafting evidence-informed policy
and programmatic solutions. With this study, we aim to
present the key social and behavioral drivers of influenza
vaccination among those recommended to receive the vac-
cine in Italy, therefore empowering decision-makers with
evidence-based results.

Methods
Study design and data collection

This study was conducted as a cross-sectional computer-
assisted web interviewing (CAWI) questionnaire. From
April 11 to May 29, 2022, the professional online provider
Dynata (https://www.dynata.com/) surveyed 10,000 Italian
citizens aged >18 years using a stratified sampling based on
proportionate allocation by first-level NUTS (Nomenclature


https://www.dynata.com/
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Table 2. Clinical characteristics of the study respondents who provided information about their own seasonal influenza vaccine uptake, overall and by NUTS statistical

region.
Northwestern Northeastern Southern
Italy Italy Italy Central Italy Italy Insular Italy
Characteristic (n =4613) (n=1278) (n=917) (n =910) (n =1034) (n = 474)
Pregnant in October/November 2021
Yes 230 (5.0%) 57 (4.5%) 45 (4.9%) 46 (5.1%) 57 (5.5%) 25 (5.3%)
No 2021 (43.8%) 589 (46.1%) 380 (41.4%) 394 (43.3%) 434 (42.0%) 224 (47.3%)

Not applicable
Problems with daily living tasks due to physical or mental

2362 (51.2%)

impairment

Yes 652 (14.1%)

No 3961 (85.9%)
BMI =30 kg/m?

Yes 1200 (26.0%)

No 3413 (74.0%)
Respiratory diseases

Yes 592 (12.8%)

No 4021 (87.2%)
Cardiovascular diseases

Yes 649 (14.1%)

No 3964 (85.9%)
Diabetes

Yes 828 (17.9%)

No 3785 (82.1%)

632 (49.5%) 492 (53.7%) 470 (51.6%) 543 (52.5%) 225 (47.5%)

139 (10.9%)
1139 (89.1%)

204 (22.2%)
713 (77.8%)

91 (10.0%)
819 (90.0%)

162 (15.7%)
872 (84.3%)

56 (11.8%)
418 (88.2%)

286 (22.4%)
992 (77.6%)

232 (25.3%)
685 (74.7%)

260 (28.6%)
650 (71.4%)

284 (27.5%)
750 (72.5%)

138 (29.1%)
336 (70.9%)

152 (11.9%)
1126 (88.1%)

114 (12.4%)
803 (87.6%)

109 (12.0%)
801 (88.0%)

144 (13.9%)
890 (86.1%)

73 (15.4%)
401 (84.6%)

179 (14.0%)
1099 (86.0%)

135 (14.7%)
782 (85.3%)

109 (12.0%)
801 (88.0%)

168 (16.2%)
866 (83.8%)

58 (12.2%)
416 (87.8%)

193 (15.1%)
1085 (84.9%)

240 (26.2%)
677 (73.8%)

121 (13.3%)
789 (86.7%)

191 (18.5%)
843 (81.5%)

83 (17.5%)
391 (82.5%)

Eighty-one respondents who did not recall whether they had been vaccinated are excluded. Northwestern Italy includes the regions of Piedmont, Aosta Valley,
Lombardy, and Liguria; Northeastern Italy includes the regions of Trentino-South Tyrol, Veneto, Friuli-Venezia Giulia, and Emilia-Romagna; Central Italy includes the
regions of Tuscany, Umbria, Marche, and Lazio; Southern Italy includes the regions of Abruzzo, Molise, Campania, Apulia, Basilicata, and Calabria; Insular Italy includes

the regions of Sicily and Sardinia.
BMI, body mass index.

of Territorial Units for Statistics) statistical region of resi-
dence (Northwest, Northeast, Center, South, and Islands),
gender, and age group.

The survey was designed to be completed in ~10 minutes
and included seven sections investigating (section 1) demo-
graphics and living conditions, (sections 2-6) data on vacci-
nation against influenza (the focus of this work),
pneumococcus, varicella-zoster virus, rotavirus, and human
papillomavirus, and (section 7) political orientation, attitudes
toward SARS-CoV-2 vaccination, science and alternative
medicine. All respondents accessed sections 1 and 7, while
only respondents with specific characteristics (age groups,
gender, clinical conditions, body mass index, professions, or
combinations thereof) had access to sections 2-6 on specific
vaccines in accordance with the population-target definitions
provided by the 2017-2019 Italian National Vaccination
Plan.”

Target populations of the influenza section were: people
aged 260 years; people with underlying diseases (chronic
respiratory diseases, chronic cardiovascular diseases, dia-
betes, obesity); pregnant women; people at occupational
risk; parents or guardians of last-born children between 6
months and 6 years of age. Questions were tailored according
to a set of priority keys: if the respondents met at least one of
the adult-population criteria, they were asked to answer on
their own behalf; if not, they were asked to answer about their
youngest child’s vaccination status.

Data management of Dynata was performed in accordance
with the General Data Protection Regulation of the European
Union. The survey followed all requirements under Italian
regulations.

Variables

Cognitive testing was conducted prior to full implementation,
and feedback was used to revise the questionnaire. A total of 27
questions were included: gender (four categories: male, female,
non-binary, prefer not to say); date of birth; region of resi-
dence; municipality of residence; educational attainment (four
categories; less than high school diploma, high school diploma,
academic degree, post-graduate or doctorate degree); occupa-
tion (eight categories: student, medical doctor, other health-
care worker, law enforcement member, teacher, other
occupation, unemployed, retired); living arrangement (four
categories: alone, in couple, with parents or family of origin,
other); ability to pay for things needed in life (four categories:
with great difficulty, with some difficulty, quite easily, easily);
being pregnant during the 2021-2022 seasonal influenza vac-
cination campaign (yes or no); problems with daily living tasks
due to physical or mental impairment (yes or no); weight in kg;
height in cm; suffering from chronic respiratory diseases,
cardiovascular diseases and/or diabetes (yes or no); the place
where most vaccinations were given (six categories: hospital,
pharmacy, family doctor, vaccine hub, home, workplace); pre-
ferred place to be vaccinated (same categories listed before);
friends and family’s views on vaccination (six categories from
very unfavorable to very favorable); having children (yes or
no); youngest child’s gender (male or female); youngest child’s
date of birth; decision-making agreement between partners on
youngest child’s vaccinations (three categories: mostly myself,
mostly my partner, equally myself and my partner); if they had
gotten the influenza vaccine during the 2021-2022 campaign
(three categories: yes, no, not sure) and, if not, would they get
it now (yes or no); perceived worry about getting influenza
(four categories from not worried to very worried); perceived
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Figure 1. Seasonal influenza vaccine uptake between October and December 2021 among respondents who answered on their own behalf (n = 4613), overall and by
NUTS statistical region; if the answer is no, the respondents are asked whether or not they would get the vaccine. Notes: Northwestern Italy includes the regions of
Piedmont, Aosta Valley, Lombardy, and Liguria; Northeastern Italy includes the regions of Trentino-South Tyrol, Veneto, Friuli-Venezia Giulia, and Emilia-Romagna;
Central Italy includes the regions of Tuscany, Umbria, Marche, and Lazio; Southern Italy includes the regions of Abruzzo, Molise, Campania, Apulia, Basilicata, and

Calabria; Insular Italy includes the regions of Sicily and Sardinia.

vaccine safety (four categories from very safe to very unsafe);
knowledge of higher priority (three categories: yes, no, don’t
know); perceived ease of getting the vaccine (four categories
from very easy to very difficult). Adults’ age was categorized
into six groups (18-24, 25-34, 35-44, 45-54, 55-64, 265
years), and children’s age into two (6 months to 3 years, 4-5
years). Regions of residence were collapsed into Italy’s five
NUTS groups to reduce data sparsity, while municipality
degree of urbanization (three categories: city, town or suburb,
rural area) was derived according to the Eurostat Degree of
Urbanization (DEGURBA) classification system based on 2011
population grids and 2018 administrative boundaries.
Vaccine-specific sections were developed following the
domains of the WHO BesD framework:' thinking and feeling;

social processes; motivation; practical issues; vaccination. The
questionnaire can be found in the Appendix.

Statistical analysis

Post-stratification by gender, age group, and area of residence
confirmed that non-response to the survey in some strata of
Italy’s population was negligible (Supplemental Table S1) and
had no substantial effect on the study estimates of the overall
sample of 10,000 (results not shown). Adjustment of sampling
weights was thus deemed unnecessary to be performed on the
targeted subsample of respondents for influenza vaccination
(n=5282).
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Figure 2. Seasonal influenza vaccine uptake between October and December 2021, by high-risk target group based on age, clinical status or profession; if the answer is
no, the respondents are asked whether or not they would get the vaccine. Notes: Information about children was provided by their parents. CVD, cardiovascular
disease; RD, respiratory disease; BMI, body mass index; HC, healthcare.

Table 3. General information about vaccines among respondents who provided information about their own seasonal influenza vaccine uptake, overall and by NUTS
statistical region.

Italy Northwestern Italy Northeastern Italy Central Italy Southern Italy Insular Italy
Characteristic (n =4613) (n=1278) (n=917) (n =910) (n =1034) (n = 474)
Place where you prevalently got vaccines
Vaccine Hub 2906 (63.0%) 883 (69.1%) 522 (56.9%) 544 (59.8%) 667 (64.5%) 290 (61.2%)
Hospital 772 (16.7%) 195 (15.3%) 140 (15.3%) 185 (20.3%) 161 (15.6%) 91 (19.2%)
Family doctor 613 (13.3%) 119 (9.3%) 165 (18.0%) 123 (13.5%) 139 (13.4%) 67 (14.1%)
Workplace 137 (3.0%) 33 (2.6%) 51 (5.6%) 21 (2.3%) 22 (2.1%) 10 (2.1%)
Pharmacy 115 (2.5%) 33 (2.6%) 22 (2.4%) 25 (2.7%) 26 (2.5%) 9 (1.9%)
Home 70 (1.5%) 15 (1.2%) 17 (1.9%) 12 (1.3%) 19 (1.8%) 7 (1.5%)
Favorite place to get vaccines
Vaccine Hub 1608 (34.9%) 483 (37.8%) 287 (31.3%) 316 (34.7%) 380 (36.8%) 142 (30.0%)
Family doctor 1377 (29.9%) 330 (25.8%) 299 (32.6%) 271 (29.8%) 310 (30.0%) 167 (35.2%)
Hospital 810 (17.6%) 230 (18.0%) 151 (16.5%) 182 (20.0%) 162 (15.7%) 85 (17.9%)
Pharmacy 334 (7.2%) 117 (9.2%) 61 (6.7%) 53 (5.8%) 74 (7.2%) 29 (6.1%)
Home 300 (6.5%) 65 (5.1%) 61 (6.7%) 56 (6.2%) 80 (7.7%) 38 (8.0%)
Workplace 184 (4.0%) 53 (4.1%) 58 (6.3%) 32 (3.5%) 28 (2.7%) 13 (2.7%)
Friends and family’s views on vaccination
Very unfavorable 212 (4.6%) 57 (4.5%) 46 (5.0%) 40 (4.4%) 52 (5.0%) 17 (3.6%)
Unfavorable 144 (3.1%) 33 (2.6%) 22 (2.4%) 34 (3.7%) 35 (3.4%) 20 (4.2%)
Quite unfavorable 356 (7.7%) 92 (7.2%) 74 (8.1%) 75 (8.2%) 82 (7.9%) 33 (7.0%)
Quite favorable 1307 (28.3%) 331 (25.9%) 213 (23.2%) 256 (28.1%) 345 (33.4%) 162 (34.2%)
Favorable 1311 (28.4%) 391 (30.6%) 265 (28.9%) 257 (28.2%) 265 (25.6%) 133 (28.1%)
Very favorable 1283 (27.8%) 374 (29.3%) 297 (32.4%) 248 (27.3%) 255 (24.7%) 109 (23.0%)

Eighty-one respondents who did not recall whether they had been vaccinated are excluded. Northwestern Italy includes the regions of Piedmont, Aosta Valley,
Lombardy, and Liguria; Northeastern Italy includes the regions of Trentino-South Tyrol, Veneto, Friuli-Venezia Giulia, and Emilia-Romagna; Central Italy includes the
regions of Tuscany, Umbria, Marche, and Lazio; Southern Italy includes the regions of Abruzzo, Molise, Campania, Apulia, Basilicata, and Calabria; Insular Italy includes
the regions of Sicily and Sardinia.
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Table 4. General information about vaccines among respondents who provided information about their youngest children’s seasonal influenza vaccine uptake, overall

and by NUTS statistical region.

Italy Northwestern Italy Northeastern Italy Central Italy Southern ltaly Insular Italy
Characteristic (n = 562) (n=162) (n=76) (n=117) (n=142) (n = 65)
Place where you prevalently got vaccines
Vaccine Hub 367 (65.3%) 107 (66.0%) 39 (51.3%) 75 (64.1%) 107 (75.4%) 39 (60.0%)
Hospital 116 (20.6%) 34 (21.0%) 27 (35.5%) 20 (17.1%) 19 (13.4%) 16 (24.6%)
Family doctor 65 (11.6%) 18 (11.1%) 7 (9.2%) 20 (17.1%) 1(7.7%) 9 (13.8%)
Pharmacy 11 (2.0%) 2 (1.2%) 2 (2.6%) 2 (1.7%) 4 (2.8%) 1 (1.5%)
Home 2 (0.4%) 1 (0.6%) 1(1.3%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Workplace 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.7%) 0 (0.0%)
Favorite place to get vaccines
Vaccine Hub 214 (38.1%) 71 (43.8%) 6 (34.2%) 36 (30.8%) 60 (42.3%) 21 (32.3%)
Family doctor 133 (23.7%) 32 (19.8%) 4 (18.4%) 40 (34.2%) 25 (17.6%) 22 (33.8%)
Hospital 132 (23.5%) 36 (22.2%) 8 (36.8%) 27 (23.1%) 23 (16.2%) 18 (27.7%)
Home 38 (6.8%) 9 (5.6%) 4 (5.3%) 8 (6.8%) 16 (11.3%) 1 (1.5%)
Pharmacy 27 (4.8%) 10 (6.2%) 0 (0.0%) 3 (2.6%) 11 (7.7%) 3 (4.6%)
Workplace 18 (3.2%) 4 (2.5%) 4 (5.3%) 3 (2.6%) 7 (4.9%) 0 (0.0%)
Friends and family’s views on vaccination
Very unfavorable 13 (2.3%) 2 (1.2%) 4 (5.3%) 2 (1.7%) 3 (2.1%) 2 (3.1%)
Unfavorable 15 (2.7%) 7 (4.3%) 2 (2.6%) 2 (1.7%) 3 (2.1%) 1(1.5%)
Quite unfavorable 40 (7.1%) 13 (8.0%) 2 (2.6%) 10 (8.5%) 8 (5.6%) 7 (10.8%)
Quite favorable 201 (35.8%) 54 (33.3%) 27 (35.5%) 42 (35.9%) 47 (33.1%) 31 (47.7%)
Favorable 163 (29.0%) 43 (26.5%) 24 (31.6%) 30 (25.6%) 49 (34.5%) 17 (26.2%)
Very favorable 130 (23.1%) 43 (26.5%) 17 (22.4%) 31 (26.5%) 32 (22.5%) 7 (10.8%)

Northwestern Italy includes the regions of Piedmont, Aosta Valley, Lombardy, and Liguria; Northeastern Italy includes the regions of Trentino-South Tyrol, Veneto,
Friuli-Venezia Giulia, and Emilia-Romagna; Central Italy includes the regions of Tuscany, Umbria, Marche, and Lazio; Southern Italy includes the regions of Abruzzo,
Molise, Campania, Apulia, Basilicata, and Calabria; Insular Italy includes the regions of Sicily and Sardinia.

All variables were summarized as counts and percentages
and were stratified by first-level NUTS statistical region of
residence and by target group based on age, gender, clinical
status, and profession (male vs. female adults, ages 260 years,
children, pregnant women, individuals with certain chronic
conditions [respiratory diseases, cardiovascular, diabetes, BMI
>30 kg/mz], Medical Doctors (MDs), other Healthcare
Workers (HCWs) [nurses, pharmacists, optometrists, etc.],
teachers, and law enforcement members (LEM)).

Multivariable multinomial logistic regression analysis was
performed to examine the drivers of a three-category nominal
outcome consisting of three mutually-exclusive response
options: “I did get the vaccine;” “I did not get the vaccine, but
I would;,” “I do not want to get vaccinated.” In keeping with the
increasing vaccination model proposed by the BeSD Expert
Working Group,'® the covariates included in the regression
model as potential drivers of vaccine uptake,® delay, and refusal
were the following: attitudes and beliefs about seasonal influ-
enza infection and vaccination (perceived worry and safety
concerns); social processes (friends and family’s views on vacci-
nation, gender); practical issues (awareness of having higher
priority for vaccination, perceived ease of access to healthcare
to get the vaccine). Other relevant sociodemographic determi-
nants considered were: age group, statistical region of residence,
level of urbanization, educational level, and clinical/professional
factors that lead to a higher priority for vaccination.

All analyses were conducted using Stata 17,'° and were
performed separately on individuals answering on their own
behalf vs. individuals answering on their children’s behalf.

Results
Sociodemographics

The sociodemographic characteristics of the respondents who
answered on their own behalf are summarized in Table 1. Out

of the 10,000 respondents to the full questionnaire, 4,694
(46.9%) were eligible for the influenza vaccine. Since 81 of
these respondents (1.7%) did not recall their vaccination sta-
tus, further analyses were conducted solely on the remaining
4,613 (46.1%). The sample comprised slightly more males
(51.2%) than females (48.6%), with a majority of individuals
aged 65 years or older (30.9%). Most respondents resided in
towns or suburbs (45.3%), and a large proportion (60.4%)
faced moderate or great difficulties in providing necessities
with their economic means. The clinical characteristics of the
4,613 study respondents, overall and by NUTS region, are
presented in Table 2.

The sociodemographics of the 562 respondents who pro-
vided information about their youngest child’s seasonal influ-
enza vaccination status are presented in Supplemental Table
S2, while children’s demographics are provided in
Supplemental Table S3. Of note, nearly half of the respondents
(45.7%) reported that decision-making about child vaccination
was equally shared between partners.

Seasonal influenza vaccination status

In order to explore geographical differences in seasonal influ-
enza vaccination status, data about uptake, delay, and refusal
were disaggregated by NUTS statistical region. As depicted in
Figure 1, 45.7% of the respondents who answered on their
own behalf were vaccinated, 21.1% were not vaccinated but
would, and 33.2% were not vaccinated and would not.
Northeastern Italy had the highest vaccine uptake (54.6%),
while Insular Italy had the lowest (39.5%). Central Italy
exhibited the highest reluctance to the influenza vaccine
(36.7%), while Northeastern had the lowest (28.1%).Data
stratified by high-risk target group based on age, clinical
status, or profession are illustrated in Figure 2. Among indi-
viduals aged 60 years or older, 16.2% did not receive the
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Figure 3. Perception of how easy it is to access healthcare facilities to get a seasonal influenza vaccine among respondents who answered on their own behalf (n =
4613), overall and by NUTS statistical region. Notes: Northwestern Italy includes the regions of Piedmont, Aosta Valley, Lombardy, and Liguria; Northeastern Italy
includes the regions of Trentino-South Tyrol, Veneto, Friuli-Venezia Giulia, and Emilia-Romagna; Central Italy includes the regions of Tuscany, Umbria, Marche, and
Lazio; Southern Italy includes the regions of Abruzzo, Molise, Campania, Apulia, Basilicata, and Calabria; Insular Italy includes the regions of Sicily and Sardinia.

vaccine but would have if informed, and 29.8% reported not
getting the vaccine and having no intention to. Among all the
target groups, children had the lowest vaccine uptake
(31.5%). Among occupation categories, vaccine uptake ran-
ged from 41.9% for law enforcement members to 62.2% for
medical doctors, while among clinical categories, vaccine
uptake ranged from 36.6% for people with BMI >30 kg/m’
to 65.1% for people with diabetes. Further stratification of
each target group by gender is provided in Supplemental
Table S4.

Information about vaccination-priority awareness, worry
about getting sick with influenza, and perceived safety of
influenza vaccines are shown in Supplemental Figures S1-S6.
More specifically, data stratified by statistical region are

presented in Supplemental Figures S1-S3, while data stratified
by high-risk target group are presented in Supplemental
Figures S4-S6. Further stratification of each target group by
gender is provided in Supplemental Tables S5-S7.

Experience with vaccines in general

As shown in Table 3, 63.0% of the study participants who
answered on their own behalf received their influenza vaccine
in dedicated hubs, 16.7% in hospitals, and 13.3% from their
primary care physician. When asked about their preferred
vaccination locations, respondents chose dedicated vaccine
hubs in 34.9% of cases, primary care physicians in 29.9%,
and hospitals in 17.6%.
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Figure 4. Perception of how easy it is to access healthcare facilities to get a seasonal influenza vaccine, by high-risk target group based on age, clinical status or
profession. Notes: Information about children was provided by their parents. CVD, cardiovascular disease; RD, respiratory disease; BMI, body mass index; HC, healthcare.

As shown in Table 4, among the 562 participants who
answered on their children’s vaccination status, vaccine hubs
emerged as the preferred vaccination location for children
(38.1%), closely followed by family doctors (23.7%).

Figures 3 and 4 summarize respondents’ perceptions of
ease of access to vaccination services, with Northeastern
Italy (5.1%) and pregnant women (14.3%) reporting the
most difficult access to vaccination services. Further strati-
fication of each target group by gender is provided in
Supplemental Table S8.

Multivariable regression analysis

The lack of awareness of being in the target groups for seasonal
influenza vaccination was significantly associated with an
increased probability of both refusal and delay in acceptance
(Table 5). Moreover, being female, being between 45 and 54
years of age, living in rural areas, not having an academic
education, being unworried about catching the flu, perceiving
seasonal influenza vaccination as unsafe, and having friends or
relatives against vaccination were significantly associated with
a higher probability of refusing vaccination, while significant
predictors of delay in acceptance were self-reported difficulty
in access to healthcare and living in Southern or Insular Italy.
Furthermore, being 265 years old, living in Northeastern Italy,
being a teacher or HCW, and suffering from cardiac disease or

diabetes significantly increased the probability of vaccine
uptake. All these significant associations between a predictor
and the study outcome were obtained controlled for all the
other covariates included in the regressions model, which
means that, for instance, the higher probability of vaccine
uptake in the Northeast was confirmed even after adjusting
for differences in the percentage distribution of other signifi-
cant covariates such as educational attainment, rural area,
gender, teacher, and diabetes.

The analysis of possible interactions effects across covari-
ates revealed that the impact of safety concerns on vaccine
refusal was much stronger among the eldest (very safe: 16.7%;
quite/very unsafe: 72.2%; A =+55.5; 95% CI=47.2 to 63.8)
than among the young (very safe: 23.6%; quite/very unsafe:
37.4%; A=+13.7; 95% CI=4.5 to 23.0) (LR test=101.0,
p-value <.0001). There was also evidence of a significant inter-
action (LR test =74.2, p-value <.0001) between age and rela-
tives and friends’ opinions, suggesting that the impact of
having friends or relatives against vaccination on refusal was
null in individuals aged <45 years (very favorable: 29.4%; unfa-
vorable/very unfavorable: 25.4%; A = —4.0; 95% CI=-11.8 to
3.8), strong among those aged >65 years (very favorable: 25.6%;
unfavorable/very unfavorable: 43.7%; A = +18.1; 95% CI = 10.5
to 25.7), and even stronger in those aged 45-64 years (very
favorable: 27.9%; unfavorable/very unfavorable: 54.4%; A =
+26.5; 95% CI=11.7 to 41.2).
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Table 5. Results of multivariable multinomial logistic regression analysis: determinants of seasonal influenza vaccine uptake, delay, and refusal among respondents

who answered on their own behalf (n = 4613).

Did get the vaccine

Would get the vaccine Would not get the vaccine

Discrete difference (4)

Predicted  _Discrete difference (4)  pyicteg  Discrete difference (4)

Predicted

Characteristic probability Estimate 95% Cl probability Estimate 95% Cl probability  Estimate 95% Cl
Gender

Male 47.0% Ref. 22.7% Ref. 30.3% Ref.

Female' 44.4% -2.5% -5.0,-0.1 19.7% -3.1* -53,-0.8 35.9% 5.6% 33,79
Age group, y

18-34 43.6% Ref. 27.6% Ref. 28.8% Ref.

35-44 41.7% -1.9 —6.5,2.6 24.4% -3.2 -75,1.2 33.9% 5.1* 12,89

45-54 38.3% -54*  -10.0,-0.7 23.4% -4.2 -87,03 38.3% 9.5*% 5.5,13.6

55-64 41.1% =25 -6.9, 1.9 25.4% =22 —6.4, 2.0 33.5% 4.7* 10,83

265 54.0% 10.4* 6.0, 14.7 12.4% -152*  -19.1,-11.2 33.6% 4.8* 1.0, 85
NUTS statistical region

Northwestern Italy 44.9% Ref. 19.8% Ref. 35.4% Ref.

Northeastern Italy 49.2% 4.3* 0.7, 8.0 19.6% -0.2 -35,32 31.2% —4.2% -7.5,-0.8

Central Italy 46.4% 1.5 -2.0,5.0 20.6% 0.8 -24,4.0 33.1% =23 -5.5,09

Southern Italy 45.3% 0.4 -3.0,37 22.9% 3.2% 0.0,6.3 31.8% —3.5% —6.7, -0.4

Insular Italy 41.5% -3.4 -7.7,09 24.5% 4.8*% 0.6, 8.9 34.0% -1.4 -5.4,27
Degree of urbanization*

City 47.5% Ref. 20.5% Ref. 32.0% Ref.

Town or suburb 44.5% -3.1* -5.6, -0.5 22.4% 1.9 —-0.5,43 33.2% 1.2 -1.2,3.6

Rural area 44.2% -34 -7.1,04 18.9% -1.6 -5.0,19 36.9% 4.9% 1.4, 8.5
Educational attainment

Post-graduate/Doctorate degree 52.2% Ref. 19.7% Ref. 28.1% Ref.

Academic degree 48.6% -36 -8.1,1.0 19.1% —-0.6 -47,34 32.3% 4.2 -0.1, 8.6

High school diploma 44.0% -82%  -125,-39 22.0% 22 -17,6.2 34.1% 6.0% 1.9, 10.0

Less than high school diploma 43.0% -9.2*  —-144,-40 23.1% 33 -1.5,8.2 33.9% 5.8*% 1.0, 10.7
Occupation

Teacher 48.8% 43* 0.1, 86 19.3% -2.8 —6.5,0.9 31.9% -15 —55,24

Healthcare worker (incl. MD) 52.7% 8.2*% 3.6,12.7 17.8% —4.3*% -8.2,-04 29.6% -39 -7.9,0.1

Law enforcement member 46.3% 1.8 -5.0, 8.5 16.0% —6.1* -11.4,-0.8 37.8% 43 -2.0, 10.6

Other 44.5% Ref. 22.1% Ref. 33.5% Ref.
Respiratory diseases

No 45.3% Ref. 20.8% Ref. 33.8% Ref.

Yes 48.4% 3.1 -0.6, 6.8 23.3% 24 -1.1,6.0 28.3% —5.5% -8.9, -2.1
Cardiovascular diseases

No 44.6% Ref. 21.3% Ref. 34.0% Ref.

Yes 52.2% 7.6% 41,111 20.5% -0.8 —4.1,24 27.3% -6.8* -10.1,-34
Diabetes

No 44.2% Ref. 21.9% Ref. 33.8% Ref.

Yes 52.5% 8.3* 5.0, 11.6 17.8% —4.1* -7.2,-1.1 29.7% —4.1* -7.4,-0.9
Worry about catching the flu

Very/Quite worried 56.4% Ref. 26.2% Ref. 17.4% Ref.

A little worried 45.5% -10.9* -14.1,-78 22.7% —3.5% -6.5, -0.5 31.8% 14.4* 11.7,17.2

Not worried 36.9% -19.5% -23.2,-159 15.0% -11.2*  -145,-79 48.1% 30.7* 273,342
Perception of vaccine safety

Very safe 54.7% Ref. 26.8% Ref. 18.5% Ref.

Quite safe 44.8% -9.9*  -13.2,-6.5 23.5% —3.4* -6.7, 0.0 31.7% 13.2% 10.2,16.3

Quite/Very unsafe 35.2% -19.5% -24.4,-147 7.9% -18.9* -22.7,-15.2 56.9% 38.5% 337,432
Dear ones’ views on vaccination in general

Very favorable 49.2% Ref. 24.2% Ref. 26.6% Ref.

Favorable 47.3% -1.8 -5.2,15 22.9% -1.3 -4.5,19 29.8% 3.1 0.0, 6.3

Quite favorable 43.5% —5.7* -9.2, -2.1 19.1% —5.1* -84,-1.9 37.5% 10.8* 75,142

Quite unfavorable 39.6% -9.6* —149,-42 17.0% -7.2%  -=12.1,-23 43.4% 16.7% 11.6, 21.9

Unfavorable/Very unfavorable 44.4% —-4.8 -10.6, 1.1 17.1% -7.1*  =127,-16 38.5% 11.9* 6.4,17.3
Awareness of having priority for vaccination

Yes 58.2% Ref. 17.6% Ref. 24.2% Ref.

No 21.8% -36.4* -39.9,-32.8 30.3% 12.7% 9.2,16.2 47.9% 23.7% 20.2,27.2

Don’t know 24.5% -33.6% —-37.4,-299 27.8% 10.1* 6.6, 13.7 47.7% 23.5*% 19.9, 27.0
Perceived ease of access to get the vaccine

Very easy 48.7% Ref. 15.9% Ref. 35.5% Ref.

Quite easy 43.0% —5.6% -8.6, 2.7 22.3% 6.5% 3.8,9.1 34.7% -0.8 -3.7,21

Quite/Very difficult 48.8% 0.1 -4.1,44 25.5% 9.7% 57,137 25.7% -9.8* -134,-6.2

*P-value <.05, that is, A significantly = 0.

"Including non-binary people and respondents who did not declare their gender identity.
*According to the Eurostat Degree of Urbanization (DEGURBA) classification system based on 2011 population grids and 2018 administrative boundaries.

MD, medical doctor.

When the analysis was performed on vaccine uptake among
children (Table 6), we found that a significant predictor of
both refusal and delay in acceptance was not being aware that
children had higher priority for seasonal influenza vaccination.

Moreover, mothers, ages =35 years, living in Northeastern
Italy, living in towns, suburbs, or rural areas, not being worried
about catching the flu, having safety concerns, and having
friends or relatives against vaccination were significantly
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Table 6. Results of multivariable multinomial logistic regression analysis: determinants of seasonal influenza vaccine uptake, delay, and refusal among respondents
who answered on their children’s behalf (n = 562).

Did get the vaccine Would get the vaccine Would not get the vaccine
Predicted  Discrete difference (4)  p oyicteq  Discrete difference (4)  p oyicteq  Discrete difference (4)

Characteristic probability Estimate 95% Cl probability Estimate 95% Cl probability Estimate  95% Cl
Parent’s gender

Male 38.3% Ref. 24.7% Ref. 37.0% Ref.

Female 26.9% -11.4* -18.0, 4.7 22.9% =17 -85,5.0 50.1% 13.1* 7.2,19.1
Parent’s age group, y

18-34 37.8% Ref. 25.7% Ref. 36.5% Ref.

35-44 27.8% -10.0* -174,-26 24.8% -1.0 -85, 6.6 47.4% 11.0* 44,176

45-59 32.2% -56 -16.2,49 15.9% -9.9* -19.6, 0.1 51.9% 15.5% 55,254
NUTS statistical region

Northwestern Italy 35.6% Ref. 23.9% Ref. 40.6% Ref.

Northeastern Italy 27.5% -80 188,27 19.7% -42 -149,64 52.8% 12.2*% 28,217

Central Italy 22.1% —13.4% -222,-47 29.8% 5.9 -3.6,15.4 48.1% 75 -0.9, 15.9

Southern Italy 36.8% 1.2 —-7.5,10.0 20.9% -30 -11.6,55 42.3% 1.8 -6.2,9.8

Insular Italy 31.6% -40 -15.1,7.2 23.7% -02 -11.5,111 44.8% 4.2 -5.5,14.0
Degree of urbanizationt

City 36.5% Ref. 25.0% Ref. 38.5% Ref.

Town or suburb 29.4% -7.1*  -14.0,-0.1 23.1% -1.9 -9.0,5.2 47.5% 9.0* 26,154

Rural area 24.8% -11.7% =223,-1.2 23.8% -12 -12.0,95 51.5% 13.0* 37,222
Parent’s educational attainment

Academic/Post-graduate degree 32.1% Ref. 19.0% Ref. 48.8% Ref.

Up to high school diploma 31.2% -0.9 -7.7,59 25.9% 6.8 -0.1,13.8 42.9% =59 -122,04
Child’s gender

Male 30.8% Ref. 23.6% Ref. 45.5% Ref.

Female 32.2% 14 -5.0,7.8 23.7% 0.0 —6.4, 6.5 44.1% -14 -7.2,44
Child’s age group

6 months to 3 years 30.1% Ref. 24.7% Ref. 45.2% Ref.

4 to 5 years 34.1% 4.0 -2.7,10.7 21.7% -3.0 -9.7,37 44.2% -1.0 -7.1,5.0
Worry about catching the flu

Very/Quite worried 34.3% Ref. 35.5% Ref. 30.2% Ref.

A little worried 29.3% =50 -—122,22 21.4% -14.1* =220, -6.1 49.3% 19.1* 12.1, 26.1

Not worried 34.8% 0.5 —-9.9,10.8 7.7% -27.7* -36.6,-189  57.5% 27.3* 17.2,373
Perception of vaccine safety for the child

Very safe 54.5% Ref. 32.2% Ref. 13.2% Ref.

Quite safe 30.0% -245*% -36.1,-129 29.9% -23 -143,97 40.1% 26.8* 17.7,35.9

Quite/Very unsafe 17.7% -36.8% —50.0, -23.6 5.0% -27.2* -389,-155 77.2% 64.0* 526,754
Dear ones’ views on vaccination in general

Very favorable 33.0% Ref. 30.2% Ref. 36.8% Ref.

Favorable 29.9% -3.1 -12.1,59 25.0% =52 -148,43 45.1% 8.4* 0.0, 16.7

Quite favorable 35.1% 2.1 -7.1,114 19.3% -10.9* -20.3,-1.6 45.6% 8.8* 02,174

Quite to very unfavorable 23.2% -98 222,25 18.0% -12.2 -26.2,1.8 58.8% 22.0* 9.1, 349
Awareness that the child has priority for

vaccination

Yes 49.2% Ref. 20.3% Ref. 30.5% Ref.

No 10.5% -38.7*% —47.0,-305  30.1% 9.8* 0.5, 19.2 59.4% 28.9*% 20.1,37.7

Don't know 14.1% —35.1* —428,-273 30.9% 10.6* 27,185 55.0% 24.4% 16.9, 31.9
Perceived ease of access for the child to get the

vaccine

Very easy 27.4% Ref. 21.7% Ref. 50.9% Ref.

Quite easy 31.4% 4.0 -36,116 23.6% 1.9 —-6.3, 10.0 45.0% =59 134,17

Quite/Very difficult 41.3% 14.0* 1.3, 26.6 25.1% 3.4 -9.8, 16.6 33.5% -17.4* =279, -6.9

*P-value <.05, that is, A significantly = 0.
TAccording to the Eurostat Degree of Urbanization (DEGURBA) classification system based on 2011 population grids and 2018 administrative boundaries.

associated with a higher probability of refusing vaccination into the possible reasons for low vaccination uptake among
while reporting difficulties in access to healthcare was signifi- these groups.

cantly associated with a higher probability of vaccination. One key finding is that HCW, teachers, and LEMs often
lacked awareness of the recommendation for influenza vaccina-
tion or even doubted its safety. As a result, HCWs, other than
medical doctors, and LEMs, were the ones with the highest
This cross-sectional study sheds light on the vaccination percentages of influenza vaccine refusal. Alas, both professional
uptake among various target groups recommended for the groups also had non-negligible percentages of people who
influenza vaccine in Italy, supplementing what is already would have gotten the vaccine should had they known they
mapped by the Italian Ministry of Health,'” which focuses could. This knowledge gap presents an opportunity for Italian
solely on the general public and the =65 age group. The decision-makers and public health professionals to develop
findings from the OBVIOUS project offer valuable insights tailored information campaigns.'® Since vaccine uptake can be

Discussion



influenced by practical factors, such as the convenience of health
services, this study also explored people’s preferences for vacci-
nation locations. Although the data was collected shortly after
the massive COVID-19 vaccine campaign, the preference for
dedicated hubs suggests that an annual opening of flu-dedicated
hubs could help increase vaccine uptake. Additionally, the pri-
mary care physician’s clinic was the second preferred location,
emphasizing their crucial role in promoting vaccination
uptake.'*?°

To effectively enhance uptake, strategies should address
people’s perceptions of vaccine safety.”’ Our findings reveal
that one in five respondents with respiratory diseases, LEM,
or HCWs (excluding MDs) did not consider the vaccine safe.
Targeting these demographics with campaigns that stress the
vaccine’s safety profile could be beneficial. Furthermore,
multivariable analyses showed that individuals aged 65 years
or older often did not receive the vaccine due to safety con-
cerns and were strongly influenced by close friends’ and
relatives’ opinions. Policymakers could prioritize efforts to
improve coverage among these demographics by launching
targeted awareness campaigns that provide accurate informa-
tion about vaccine safety and address people’s concerns.*>?’
Such campaigns might lead to social and economic gains for
the national health service, as the elderly are most susceptible
to life-threatening consequences related to influenza.>**>

Interestingly, our data also revealed that mothers aged 35 or
older with difficulty accessing healthcare facilities, and living
in northeastern Italy, were more likely to get vaccinated. This
phenomenon warrants further investigation, as identifying the
specific causes of increased uptake could inform strategies to
enhance vaccine coverage. Finally, the Northeast regions of
Italy showed the highest vaccine uptake rates, as confirmed by
our regression analysis. Consequently, regions with compara-
tively lower vaccine coverage could consider emulating the
vaccination policies implemented in Northeast Italy to
enhance their own vaccine coverage rates.

Limitations and strengths

This study has several limitations. First, the cross-sectional
design precludes causal inferences. Second, the online survey
relies on self-reported data, which may be subject to reporting
biases. Third, the over-representation of lower socioeconomic
classes in the sample (60.4% reporting economic struggles)
could limit generalizability. Fourth, economic status was
assessed through perceived income adequacy rather than actual
family income, as the latter is a sensitive topic that may com-
promise survey completion. Fifth, the survey did not consider
the gestational age of pregnant women or all immunocompro-
mised individuals, despite their prioritization by the Italian
Ministry of Health. Lastly, the decision to prioritize brevity in
the survey design may have introduced selection bias, particu-
larly when interpreting children’s data, and removing questions
investigating transportation, which may be a barrier to getting
the vaccine for some.

Despite these limitations, this is the first study to provide
comprehensive data from a large national sample of indivi-
duals recommended and offered seasonal influenza vaccina-
tion in Italy.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 1

Conclusions

As low influenza vaccine uptake contributes to population
morbidity and mortality, this study offers valuable insights to
inform program planning and guide policymakers’ decisions.
The nationwide disaggregated analysis of influenza vaccine
uptake by sex, age, geographic area, and risk category (health
or occupational), as well as the focus on behavioral and social
determinants of uptake, highlights key areas for intervention
to improve influenza vaccination coverage in Italy.

Disclosure statement

JL (Julie Leask) has an agreement with the World Health Organization for
the performance of work with funding paid to the institution. HJL (Heidi
J. Larson) is receiving a research grant for the Vaccine Confidence Project
from Merck, J&J, and GSK. All other authors declare no competing
interests.

Funding

The work was supported by GlaxoSmithKline.

ORCID

Giorgia Solda (5 http://orcid.org/0000-0002-5951-1062

Author contributions

Conceptualization, A.C., M.M., G.S., AS., GLF, ZD.V, ES;
Methodology, A.G., M.M., G.S., AS., GLF, ZD.V,, ES,, J.L. (Jacopi
Lenzi); Formal Analysis, J.L. (Jacopi Lenzi); Investigation, A.C., M.M.,
G.S.,AS., GLF., Z.D.V., ES,; Data Curation, J.L. (Jacopi Lenzi); Writing-
Original Draft Preparation, A.C., M.M., G.S.; Writing- Review and
Editing, A.C., M.M,, G.S., AS,, GLF, ZD.V, ES, M.P.F, D.G,, ES,, C.
C., J.L. (Julie Leask), H.L.; Supervision, D.G., J.L. (Jacopi Lenzi), M.P.F.
All authors have read and consented to the published version of the
manuscript.

References

1. Ministero della Salute. Prevenzione e Controllo dell'Influenza.
[accessed 2023 May 15]. https://www.salute.gov.it/portale/influ
enza/dettaglioContenutilnfluenza.jsp?area=influenza&id=685&lin
gua=italiano&menu=vuoto#:~:text=L%27influenza%20colpisce%
200gni%20anno,1%27incidenza%20ha%20raggiunto%20il.

2. Rosano A, Bella A, Gesualdo F, Acampora A, Pezzotti P,
Marchetti S, Ricciardi W, Rizzo C. Investigating the impact of
influenza on excess mortality in all ages in Italy during recent
seasons (2013/14-2016/17 seasons). Int ] Infect Dis.
2019;88:127-34. doi:10.1016/;.ijid.2019.08.003. Epub 2019 Aug 8.
PMID: 31401203.

3. European Centre for Disease Prevention and Control. Seasonal
influenza factsheet. [accessed 2023 May 15]. https://www.ecdc.
europa.eu/en/seasonal-influenza/facts/key-messages.

4. Tosh PK, Jacobson RM, Poland GA. Influenza vaccines: from
surveillance through production to protection. Mayo Clin Proc.
2010;85(3):257-73. d0i:10.4065/mcp.2009.0615. Epub 2010 Jan 29.
PMID: 20118381.

5. Fiore AE, Shay DK, Broder K, Iskander JK, Uyeki TM, Mootrey G,
Bresee JS, Cox NJ. Centers for disease control and prevention.
Prevention and control of seasonal influenza with vaccines: recom-
mendations of the advisory committee on immunization practices
(ACIP), 2009. MMWR Recomm Rep. 2009 ;58(RR-8):1-52.


https://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?area=influenza%26id=685%26lingua=italiano%26menu=vuoto#:~:text=L%2527influenza%2520colpisce%2520ogni%2520anno,l%2527incidenza%2520ha%2520raggiunto%2520il
https://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?area=influenza%26id=685%26lingua=italiano%26menu=vuoto#:~:text=L%2527influenza%2520colpisce%2520ogni%2520anno,l%2527incidenza%2520ha%2520raggiunto%2520il
https://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?area=influenza%26id=685%26lingua=italiano%26menu=vuoto#:~:text=L%2527influenza%2520colpisce%2520ogni%2520anno,l%2527incidenza%2520ha%2520raggiunto%2520il
https://www.salute.gov.it/portale/influenza/dettaglioContenutiInfluenza.jsp?area=influenza%26id=685%26lingua=italiano%26menu=vuoto#:~:text=L%2527influenza%2520colpisce%2520ogni%2520anno,l%2527incidenza%2520ha%2520raggiunto%2520il
https://doi.org/10.1016/j.ijid.2019.08.003
https://www.ecdc.europa.eu/en/seasonal-influenza/facts/key-messages
https://www.ecdc.europa.eu/en/seasonal-influenza/facts/key-messages
https://doi.org/10.4065/mcp.2009.0615

12 (&) A. CAPODICI ET AL.

10.

11.

12.

13.

14.

15.

16.

17.

Erratum in: MMWR Recomm Rep. 2009 Aug 21;58(32):896-7.
PMID: 19644442.

. World Health Organization. Seasonal influenza vaccines: an overview

for decision-makers. Geneva: World Health Organization; 2020.

. Ministero della Salute. Piano nazionale prevenzione vaccinale.

PNPV 2017-2019. [accessed 2023 May 15]. https://www.salute.
gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf.

. Ministero della Salute. Prevenzione e Controllo dell'Influenza: rac-

comandazioni per la stagione 2021-2022. [accessed 2023 May 15].
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?
anno=2021&codLeg=79647&parte=1%20&serie=null.

. World Health Organization. Ten threats to global health in 2019.

[accessed 2023 May 15]. https://www.who.int/news-room/spot
light/ten-threats-to-global-health-in-2019.

World Health Organization. Understanding the behavioural and
social drivers of vaccine uptake WHO position paper — May 2022.
2022 May 20 [accessed 2023 May 15]. https://www.who.int/pub
lications/i/item/who-wer9720/209/224.

Karnaki P, Baka A, Petralias A, Veloudaki A, Zota D, Linos A,
HProlmmunePartnership. Immunization related behaviour
among healthcare workers in Europe: results of the
HProImmune survey. Cent Eur J Public Health. 2019 Sept;27
(3):204-11. doi:10.21101/cejph.a5514. PMID: 31580555.

World Health Organization. Understanding the behavioural and
social drivers of vaccine uptake WHO position paper - May 2022.
[accessed 2023 Jul 3]. https://www.who.int/publications/i/item/
who-wer9720-209-224.

Rossi D, Croci R, Affanni P, Odone A, Signorelli C. Influenza
vaccination coverage in Lombardy region: a twenty-year trend
analysis (1999-2019). Acta Biomed. 2020;91(3-S):141-5. doi:10.
23750/abm.v91i3-5.9455. PMID: 32275279.

Stefanati A, Lupi S, Campo G, Cocchio S, Furlan P, Baldo V,
Gabutti G. Influenza coverage rates in subjects with chronic
heart diseases: results obtained in four consecutive immunisation
seasons in the local health unit of Ferrara (North Italy). Arch
Public Health. 2020;78:103. doi:10.1186/s13690-020-00487-y.
PMID: 33082948.

Montagna MT, De Giglio O, Napoli C, Fasano F, Diella G,
Donnoli R, Caggiano G, Tafuri S, Lopalco PL, Agodi A, et al.
Adherence to vaccination policy among public health profes-
sionals: results of a national survey in Italy. Vaccines (Basel).
2020;8(3):379. doi:10.3390/vaccines8030379. PMID: 32664507;
PMCID: PMC7565131.

StataCorp. Stata statistical software: release 17. College Station,
TX: StataCorp LP; 2021.

Istituto Superiore di Sanita (ISS). Coperture della vaccinazione
antinfluenzale in Italia. [accessed 2023 May 15]. https://www.epi
centro.iss.it/influenza/coperture-vaccinali.

19.

20.

21.

22.

23.

24.

25.

. Ochoa-Hein E, Gutiérrez-Lopez EN, Torres-Erazo DS, Nuiiez-

Caamal NJ, Martinez-Longoria CA, Garcia-Bonilla LA, Rivera-
Fernandez Galan B, Monroy-Colin VA, Prado-Gonzalez TJ, Vilar-
Compte D, et al. Factors associated with influenza vaccination
acceptance in Mexican healthcare workers: a multicenter
cross-sectional study. Prev Med. 2021;148:106560. doi:10.1016/j.
ypmed.2021.106560. Epub 2021 Apr 14. PMID: 33864859.
Uthoff SAK, Zinkevich A, Franiel D, Below M, Splieth H, Iwen J,
Biedermann M, Heinemeier D, Ansmann L. A complex interven-
tion on vaccination uptake among older adults (=60 years) in
Germany - A study protocol with a mixed methods design. BMC
Prim Care. 2023;24(1):148. doi:10.1186/s12875-023-02101-w.
PMID: 37452283.

Wennekes MD, Eilers R, Caputo A, Gagneux-Brunon A,
Gavioli R, Nicoli F, Voké Z, Timen A, Consortium VITAL.
Focus group study on perceptions and information needs regard-
ing vaccines targeting the older population: a cross-country
comparison in four European countries. Geroscience. 2023;45
(2):871-87.  doi:10.1007/s11357-022-00682-5. Epub 2022
Nov 21. PMID: 36413259.

Schmid P, Rauber D, Betsch C, Lidolt G, Denker ML. Barriers of
influenza vaccination intention and behavior - A systematic
review of influenza vaccine hesitancy, 2005 - 2016. PLoS One.
2017;12(1):€0170550. doi:10.1371/journal.pone.0170550. PMID:
28125629.

Ahmed WS, Abu Farha R, Halboup AM, Alshargabi A, Al-
Mohamadi A, Abu-Rish EY, Zawiah M, Al-Ashbat YK, Al-Jamei
S. Knowledge, attitudes, perceptions, and practice toward seasonal
influenza and its vaccine: a cross-sectional study from a country of
conflict. Front Public Health. 2023;11:1030391. doi:10.3389/fpubh.
2023.1030391. PMID: 36860400.

Dudley MZ, Omer SB, O’Leary ST, Limaye R]J, Ellingson MK,
Spina CI, Brewer SE, Bednarczyk RA, Chamberlain AT, Malik F,
et al. MomsTalkShots, tailored educational app, improves vaccine
attitudes: a randomized controlled trial. BMC Public Health.
2022;22(1):2134. doi:10.1186/s12889-022-14498-7. PMID:
36411403.

Thompson WW, Weintraub E, Dhankhar P, Cheng PY,
Brammer L, Meltzer MI, Bresee JS, Shay DK. Estimates of US
influenza-associated deaths made using four different methods.
Influenza Other Respir Viruses. 2009 ;3(1):37-49. doi:10.1111/j.
1750-2659.2009.00073.x. PMID: 19453440.

Conrad A, Valour F, Vanhems P. Burden of influenza in the
elderly: a narrative review. Curr Opin Infect Dis. 2023;36
(4):296-302. doi:10.1097/QCO.0000000000000931. Epub 2023
Jun 22. PMID: 37431557.


https://www.salute.gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf
https://www.salute.gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2021%26codLeg=79647%26parte=1%2520%26serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2021%26codLeg=79647%26parte=1%2520%26serie=null
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/publications/i/item/who-wer9720/209/224
https://www.who.int/publications/i/item/who-wer9720/209/224
https://doi.org/10.21101/cejph.a5514
https://www.who.int/publications/i/item/who-wer9720-209-224
https://www.who.int/publications/i/item/who-wer9720-209-224
https://doi.org/10.23750/abm.v91i3-S.9455
https://doi.org/10.23750/abm.v91i3-S.9455
https://doi.org/10.1186/s13690-020-00487-y
https://doi.org/10.3390/vaccines8030379
https://www.epicentro.iss.it/influenza/coperture-vaccinali
https://www.epicentro.iss.it/influenza/coperture-vaccinali
https://doi.org/10.1016/j.ypmed.2021.106560
https://doi.org/10.1016/j.ypmed.2021.106560
https://doi.org/10.1186/s12875-023-02101-w
https://doi.org/10.1007/s11357-022-00682-5
https://doi.org/10.1371/journal.pone.0170550
https://doi.org/10.3389/fpubh.2023.1030391
https://doi.org/10.3389/fpubh.2023.1030391
https://doi.org/10.1186/s12889-022-14498-7
https://doi.org/10.1111/j.1750-2659.2009.00073.x
https://doi.org/10.1111/j.1750-2659.2009.00073.x
https://doi.org/10.1097/QCO.0000000000000931

Appendix

Questionnaire

1. Sex*
Male
Female
2. Year of birth*
Free text:YYYY
(i) over 60 (since 1961) [Influenza target]
(ii) over 64 (since 1957) [Influenza target]
(iii) 18-27 (2003 to 1990)
3. Education level*
A. Elementary/middle school
B. High school
C. University
D. Postgraduate education
4. What is the postcode of the area you live in*?
Free field: postcode (e.g. 40126)
5. Occupation*
A. Student
B. Doctor [Influenza target]
C. Other health worker [Influenza target]
D. Law enforcement [Influenza target]
E. Teacher [Influenza target]
F. Employed (other category than above)
G. Unemployed
H. Retired
6. Who do you live with*?
A. 1 live alone
B. I live as a couple
C. I live with my family of origin
D. Other
7. With the financial resources available to you (from your own or your
family’s income) can you meet the needs of your current living situation?
A. grade 1 (with many difficulties)
B. grade 2
C. grade 3
D. grade 4
E. grade 5 (with no difficulties)
8. Do you have any children*?
A. Yes [Children]
B. No
9. [Children] What is the sex of your youngest child?
A M
B.F
10. [Children] Date of birth of the youngest child:
Free field: DD/MM/YYYY
(i) 2 - 2.5 months
(ii) 2.5 - 6 months
(iii) 6 months - 4 years [Influenza target]
(v) 4 years - 6 years [Influenza target]
(vi) 6 years to 9 years
(vii) 9 to 32 years (born from 1990,onwards)
11. [Children] Who makes decisions about vaccination of your children?
A. Mainly me
B. Mainly my partner
C. Evenly divided
12. [Pregnancy] Were you pregnant at the beginning of the influenza
epidemic season(October/November 2021)?
A. Yes [Influenza target]
B. No
13. Due to a physical/psychological/sensory disability, do you have diffi-
culties completing daily tasks such as going to the doctor or buying
groceries?
A. Yes
B. No
14. Weight
Free range: kg (e.g. 77)
15. Height
Free range: cm (e.g. 130) - BMI[kg/(m”m)]>30 [Influenza target]

HUMAN VACCINES & IMMUNOTHERAPEUTICS ‘ 13

16. Do you have chronic respiratory diseases (i.e.: severe asthma, bronch-
opulmonary dysplasia, cystic fibrosis and chronic obstructive pulmonary
disease-BPCO)?

A. Yes [Influenza target]

B. No
17. Do you have any cardiovascular chronic diseases (i.e.: congenital and
acquired heart disease)?

A. Yes [Influenza target]

B. No
18. Are you diabetic?

A. Yes [Influenza target]

B. No
19. In which of the following facilities did you have most of your
vaccinations*?

A. in a hospital

B. in a pharmacy

C. at your family doctor’s

D. in a vaccination hub

E. at home

F. at work
20. If you could choose, in which facility/place would you prefer to receive
a vaccination*?

A. in a hospital

B. in a pharmacy

C. at your family doctor’s

D. in a vaccination hub

E. at home

F. at work
21. How do your family and friends feel about vaccinations**?

A. grade 1 (strongly disagree)

B. grade 2

C. grade 3

D. grade 4

E. grade 5 (strongly agree)
[Influenza]

Note: if more than one answer involves filling in the [Influenza] section
then the [over 60] > [Pregnancy]> [Pneumopathies] > [Heart Disease] >
[Diabetes] > [Occupation]> [BMI > 30] > [Child/ren aged 6 m-6a (In this
case it is necessary to make a heading specifying that the answers refer to
the youngest child/ren)]

22. Have you had a flu vaccine during the vaccination season 2021?
A. Yes
B. No [NoFlu]
I don’t know what it is — close section
23. [NoFlu] Would you get a flu shot?
A. Yes
B. No
24. How worried are you about getting the flu**?
A. grade 1 (very little)
B. grade 2
C. grade 3
D. grade 4
E. grade 5 (very much)
25. How safe do you think the flu vaccine is**?
A. grade 1 (not very safe)
B. grade 2
C. grade 3
D. grade 4
E. grade 5 (very safe)
26. Do you think you are entitled to receive a free flu shot**?
A. Yes
B. No
27. How easy do you think it is for you to access facilities to get the flu
shot™?
A. grade 1 (with many difficulties)
B. grade 2
C. grade 3
D. grade 4
E. grade 5 (with no difficulties)



	Abstract
	Introduction
	Methods
	Study design and data collection
	Variables
	Statistical analysis

	Results
	Sociodemographics
	Seasonal influenza vaccination status
	Experience with vaccines in general
	Multivariable regression analysis

	Discussion
	Limitations and strengths

	Conclusions
	Disclosure statement
	Funding
	ORCID
	Author contributions
	References
	Appendix

