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Abstract: The purpose of this work was to longitudinally investigate the dynamic evolution of vaccine 
hesitancy towards both COVID-19 and influenza. We followed a cohort of 479 adult patients at Udine Hospital 
(Italy) having in common a medical history of SARS-CoV-2 infection in 2020, during the first and most 
impactful pandemic wave. Vaccine attitude was assessed through standardized telephone interviews 
performed at 12 and 18 months after the acute illness. The background of the survey was represented by 
COVID-19 vaccination campaign, started with the approval of the first vaccine in December 2020 and bolstered 
by the introduction of Green Pass in July 2021, in a context where anti-vaccination beliefs and mistrust in 
healthcare system were rising. The first interview reported the success of the 2020/21 seasonal influenza 
immunization with 46.8% (224/479) of the participants showing a positive attitude, especially the elderly and 
people with comorbidities (p< 0.001). The investigation conducted at 18 months showed a drastic drop in flu 
shot acceptance (30/166, 18.1%), the reluctance being justified by the feeling of protection regardless of 
prevention (55.8%) and by concerns regarding vaccines safety and efficacy (23.3%). In parallel, a great increase 
in vaccinations against SARS-CoV2 occurred after the introduction of Green Pass (72.9% vs 26.7%), although 
only a minority of the participants identified in the restrictions induced by the certification the leading incentive 
to get immunized (22.3%). Vaccine hesitancy remains a dynamic and complex phenomenon, which is difficult 
to overcome with incentive or obligatory strategies alone. The purpose of achieving vaccine compliance should 
always take into account the social and political context, as well as the role of personal opinions and emotions. 

Keywords: Influenza; COVID-19; SARS-CoV-2; Green-Pass; Vaccination; Immunization; Vaccine-
hesitancy; Pandemic 

 

1. Introduction 

The experience of COVID-19 pandemic has turned the spotlight on the importance of public 
health measures and disease prevention. The urgent need to control the spread of the Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection has accelerated the development of 
immunization strategies and, on 11 December 2020, the first COVID-19 vaccine was approved by the 
U.S. Food and Drug Administration [1]. In the same period, the seasonal influenza vaccination 
campaign, known to be the most effective way to protect from infection and to reduce the flu-related 
morbidity and mortality [2], was taking place in many countries worldwide. Despite the established 
importance of both of these prevention measures, influenza vaccination uptake has remained low in 
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most nations (and far from the World Health Organization's target of 75%) [3], while misperceptions 
regarding the efficacy, the safety and the reliability of COVID-19 vaccine have grown.  

Italy was the first European country hit by the SARS-CoV-2 pandemic and started the COVID-
19 vaccination campaign on 27 December 2020 [4]. After a first discretely enthusiastic acceptance of 
the immunization, an abrupt halt was observed with a decreasing trend in the daily number of 
vaccine recipients estimated of 39.765 [5]. On 30 June 2021 only 57.5% of the total population had 
received at last one dose of COVID-19 vaccine [5]. For the purpose of keeping a level of immunization 
coverage capable of contrasting the virus circulation, on 23 July 2021 the Italian Government adopted 
the European Digital Pass strategy, also called Green Pass. It consisted in a certificate that had to be 
displayed to enable access to all public places - work places included - and to travel. The certificate 
was delivered by the Ministry of Health via app to those with recent infection (180 days validity), 
immunization (1 year validity) or recent negative COVID-test (2-3 days validity) [6]. This strategy - 
also adopted by other countries as France, Israel and Denmark - was pursued to avoid the 
introduction of mandatory SARS-CoV-2 vaccination, based upon the principle that an incentive-
based model would have been more tolerated [7]. During the first weeks after its entry into effect, 
Green Pass was heavily emphasized via the news with an immediate rebound on social media; 
bookings for vaccination skyrocketed and the immunization coverage increased (on the first week of 
August 2021 was reached the number of 71,071,465 vaccine doses administered the since the 
beginning of the campaign) [5]. Despite the early success of this measure, many people kept their 
anti-vaccination beliefs and, gradually, concerns regarding the compulsory nature of Green Pass 
started to rise, threatening the efficacity of this strategy [8]. In April 2022 the need of the certificate 
for access to public places was dismissed and since December 2022 it has not been required to enter 
hospitals as a visitor [9]. To date, 49,526,642 people have received at least one dose of COVID-19 
vaccine and 48,725,293 have completed the vaccination cycle (respectively 91.73 % and 90.4 % of the 
population over [10]. 

In COVID-19 pandemic time, the seasonal influenza vaccination (SIV) campaign took place in 
Italy during winters 2020-2021 and 2021-2022, starting in mid October and ending in the month of 
February. Immunization was offered free of charge to people older than 60 years, to healthcare 
workers and to the most fragile part of the population [11]. The first campaign made soar the 
progressive annual increase in vaccinal coverage ongoing since 2013, with 23.7% of the population 
having received the flu shot at the end of the winter (+ 6.9% if compared with the previous year). The 
subsequent SIV campaign 2021-2022 settled the end of this upward trend with a 3.2% decline in the 
vaccination coverage rate among general population and an even greater collapse when considering 
the elderly (from 65.3% in 2020-2021 to 58.1% in 2021-2022) [12]. 

On these premises, the aim of this work was to explore deeply the phenomenon of vaccine 
hesitancy in the complex background in which COVID-19 and influenza vaccination campaigns have 
concurrently taken place between 2021 and 2022, departing from the hypothesis that large-scale 
prevention strategies can drive people’s attitude only if they climb down into the context - in which 
social media information, mandatory political choices as well as personal opinions and emotions 
intertwine. We longitudinally analyzes the vaccinal tendences towards both COVID-19 and influenza 
vaccination in a cohort of patients that first experienced SARS-CoV-2 infection in the area of 
Academic Hospital of Udine (Italy), investigating the reasons behind hesitancy or acceptance. 
Expanding knowledge relating to these attitudes may inform the future public health strategies in 
this field. 

2. Materials and Methods 

2.1. Study Design 

This investigation used a two times repeated cross-sectional exploratory design to assess 
vaccinal tendences towards both COVID-19 and influenza vaccination in a cohort of adult patients 
having in common a medical history of SARS-CoV-2 infection in 2020, during the first pandemic 
wave. The study was carried out between 2020 and 2022 and it was designed and conducted by the 
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Infection Diseases Unit at the Academic Hospital of Udine (Italy), a tertiary-care teaching hospital 
(1000 beds) that was also a referral regional centre for COVID-19 attending a population of 
approximately 530,000 inhabitants. 

2.2. Participants 

A cohort of adult (older than 18 years) in- and out- patients who had received a diagnosis of 
SARS-CoV-2 infection between March 2020 and April 2020, during the first COVID-19 pandemic 
wave, and who had taken part in the CORMOR 3-4 study [13], was firstly assessed in 2021 for vaccinal 
hesitancy at 6 months after SARS-CoV-2 infection [14]. Then the survey was conducted longitudinally, 
exploring the vaccination hesitancy or willingness at 12 months and at 18 months. Eligible patients 
were those (a) recruited during their first access at the Infectious Disease Department of Udine in 
March 2020; (b) confirmed as cases of SARS-CoV-2 infection, thus patients with a positive nucleic 
acid amplification test (NAAT) for SARS-CoV-2 in a respiratory tract specimen; (c) willing to take 
part in telephonic interviews conducted at 12 and 18 months following the infection (Figure 1).  

 

Figure 1. Timeline of in- and out- COVID-19 patients included in the study at 12 and 18 months 
follow-up. 

2.3. Primary Outcome and Associate Variables 

The primary aim of the study was to assess patients’ attitude towards COVID-19 and flu vaccines 
at 12- and 18-months following SARS-CoV-2 infection. Attitude was considered in terms of expressed 
hesitancy or willingness to adhere to the vaccination campaign. The secondary aim was to identify 
factors associated with vaccine hesitancy and willingness. 

Vaccine attitude was first assessed at 12 months with the following questions “Did you get flu a 
vaccine during last seasonal campaign?”, “Will you get a flu vaccine next winter?” and “Did you get 
at least one dose of SARS-CoV-2 vaccine?”. Possible answers were yes/no. In case of negative answer, 
participants were asked to explain their vaccine hesitancy towards the two vaccines (Figure 2).  
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Figure 2. Interview at 12 months. 

A second interview was taken at 18 months when participants were asked about their attitude 
towards flu vaccine and SARS-CoV-2 vaccine and were again asked to explain their vaccine hesitancy 
towards the two vaccines. Moreover, at 18 months participants were also asked to motivate their 
decision in case of positive attitude towards SARS-CoV-2 vaccine (Figure 3). 

 
Figure 3. Interview at 18 months. 

2.4. Procedure and Data Collection 

All eligible patients were contacted by phone by trained nurses in two different occasions, 
approximately in May 2021 and in December 2021. The first interview took place 12 months following 
participants’ SARS-CoV-2 first infection, at the end of 2020-2021 flu vaccination campaign and before 
Green Pass introduction. The second interview took place 18 months following participants’ SARS-
CoV-2 first infection, during the 2021-2022 flu vaccination campaign and during the period when 
Green pass was widely in use. The nurses involved in the interview process were all advanced 
educated at the Master or at the PhD level; they were all supervised in the first five interviews by an 
expert researcher to ensure homogeneity and quality in the data collection process. In the pilot phase, 
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conducted during the first data collection, the understability was assessed among 10 patients and no 
changes were requested. The interview was also considered feasible given that lasted about 15 
minutes. 

The participants’ responses were recorded using a standardized interview guide (Figure 2, 
Figure 3). They were left free to answer with their own words and to justify their SARS-CoV-2 and 
flu vaccine attitude/hesitancy; in the second interview the categorization of reasons emerged in the 
first were used to collect the answer by transforming the open-ended in a close-ended question 
(Figure 3) [14]. Clinical data collected during the follow-up were extracted from the General Hospital 
databases, using a standardized protocol. 

2.5. Ethical Issues 

All procedures were in accordance with the ethical standards of the University of Udine and 
Azienda Sanitaria Universitaria Friuli Centrale (CEUR-2020-OS-219/CEUR-2020-OS-205) and with 
the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. Verbal 
informed consent was obtained from all subjects before being contacted for the interview. 

2.6. Statistical Analysis and Sample Size 

Vaccination coverage in Friuli Venezia Giulia during the latest seasonal influenza vaccination 
campaign has been 20% [12]. A sample size of 479 patients allows to produce a two-sided 95% 
confidence interval of this proportion with a 3.7% precision. 

Descriptive statistics included frequency analyses (percentages) for categorical variables and 
mean (standard deviation; SD), median and interquartile range (IQR) for quantitative variables. In 
the first data interview, the open-ended answers regarding the vaccine attitudes/hesitation, were 
categorized by the research team. Specifically, there were involved three investigators as members of 
the clinical infectious disease unit and the nurses team: they independently analyzed each answer 
and categorized though a content analysis process [15] . At the end of the process, they compared the 
findings by discussing disagreements (Figure 3). Thus, the categorization emerged in the first were 
used in the second data collection as the basis for the interview in order to compare the data and 
explore the changes, if any. 

Data were tested for normal distribution using the Shapiro –Wilk test. Patients were stratified 
by age (intervals 18–40, 40–60, >60 years old), nationality, occupation, smoking habits, presence of 
comorbidities, symptomatic COVID-19, hospital admission and presence of symptoms at 12 months. 
To explore vaccine hesitancy, the Chi-square (χ2) test or Fisher test were used to compare categorical 
variables among groups, as appropriate.  Student t-test or Mann-Whitney U test were used to 
compare continuous variables among groups, depending on whether data were normally or non-
normally distributed. Furthermore, a univariable logistic regression was performed to explore 
variables associated to vaccine willingness, estimating the odds ratios (OR; 95% CI). 

Analyses were performed using STATA 17. A p-value < 0.05 was considered significant. 

3. Results 

3.1. Baseline Characteristics of the Population 

Out of the 599 patients enrolled in the CORMOR 3-4 study [9], 479 patients answered the 
interview at 12 months (participation rate of 79.9%) and 166 of them completed the survey at 18 
months (34.7%). Baseline demographic and clinical characteristics of the population are summarized 
in Table 1 and in Table 2.  

In brief, 252/479 (52.6%) were female and the mean age was 53 (SD = 15). People working in 
contact with public accounted for 42.0% (186/443) of the respondents and 19.1% (81/443) were retired. 
About one half of the patients (249/479, 52.0%) reported at least one chronic medical condition and 
47.2% (226/479) were still reporting presence of SARS-Co-V-2 related symptoms at 12 months after 
the primary illness. 
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3.2. Attitude towards Influenza Vaccine at the First Interview (12 Months Interview) 

Overall, almost half of the respondents (210/479, 43.8%) reported having received the seasonal 
influenza immunization during winter 2020-2021 and, at the time of the first interview, nearly the 
same percentage (224/479, 46.8%) was motivated to undertake immunization again (Table 3). 

As shown in Table 4, a positive attitude towards vaccination was significantly associated with 
older age (57.6% > 60 years vs. 10.5% 18–40 years; p-value < 0.001), comorbidities (65.1% favourable 
vs. 42.6% hesitant; p-value < 0.001) and Body Max Index (BMI) (median 25.6 in favourable vs. 24.7 in 
hesitant, p-value 0.011); moreover, being retired was found to be a predictor of willingness to get 
influenza immunization (31.5% favourable vs. 7.7% hesitant; p-value < 0.001). On the other side, 
people whose job did not involve being in contact with public were more likely to refuse seasonal 
vaccination (38.1% favorable vs. 45.1% hesitant; p-value < 0.001). Gender and smoking habits did not 
show an association with influenza vaccine acceptance. 

Table 1. Demographic characteristics of the study population. 

 
N=479 
n (%) 

meanSD 

N=166 
n (%) 

meanSD 

p-value 

Female sex 252 (52.6) 73 (44.0) 0.055 
Age 5315 5216 0.467 
Nationality (n=457; 162)   0.884 
Italian 422 (92.3) 148 (91.4)  
European 32 (7.0) 13 (8.0)  
Extra European 3 (0.7) 1 (0.6)  
Occupation (n=443; 158)   0.002 
Nonpublic contact worker 186 (42.0) 46 (29.1)  
Work with public 121 (27.3) 69 (43.7)  
Other types 55 (12.4) 18 (11.4)  
Retired 81 (18.3) 25 (15.8)  
Smoking habits (n=477; 165)   0.503 
Non-smoker 310 (65.0) 115 (69.7)  
Current smoker 68 (14.2) 22 (13.3)  
Ex-smoker 99 (20.8) 28 (17.0)  
Presence of comorbidities 249 (52.0) 70 (42.2) 0.029 
Body Mass Index 26.04.8 25.94.7 0.816 

Abbreviations: N/n, number; SD, Standard deviation. 

Table 2. Main clinical characteristics of acute SARS-CoV2 infection of the study population. 

 
N=479 
n (%) 

median (IQR) 

N=166 
n (%) 

median (IQR) 

p-value 

Symptomatic COVID-19 413 (86.2) 147 (88.6) 0.444 
Hospital admission   0.517 
No 340 (71.0) 114 (68.7)  
Hospital ward 118 (24.6) 47 (28.3)  
ICU 21 (4.4) 5 (3.0)  
Symptoms at 12 months 226 (47.2) 81 (48.8) 0.720 
Symptoms duration (days) 31 (16-53) 31 (16-53) 0.626 
Hospital staying duration 
(days) 

 
7 (3-11) 

 
7 (3-11) 

 
0.417 

COVID-19 positivity duration 
(days) 

 
19.5 (14-25) 

 
19 (14-24) 

 
0.253 
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Abbreviations: N, number; COVID-19, COronaVirus Disease 2019; IQR, interquartile range; ICU, Intensive Care 
Unit. 

In relation to the clinical course of COVID-19, Table 5 reports that only admission to ICU during 
the acute infection emerged as a factor promoting vaccine acceptance (p-value < 0.001); neither the 
presence of a symptomatic acute infection, nor the development of post-COVID-19 syndrome shown 
a significant association with a positive attitude towards vaccination. 

Table 6 shows the reasons of hesitancy reported by those who declared to be unwilling to 
vaccinate against influenza in the future. The main motivation reported was the feeling of being 
protected - even without immunization - because of self-perceived good health status (135/200, 67.5%); 
only a small percentage expressed concern about the safety or the effectiveness of the vaccine 
(respectively 6.5% and 4.5%). 

Table 3. Attitudes towards influenza vaccination and COVID-19 vaccination at 12 months and at 18 
months. 

 N % 
Vaccinated against flu in 2020 
(12 months interview; n=479)  

210 43.8 

Likely to take flu vaccine in 2021 
(12 months interview; n=479) 

224 46.8 

Vaccinated against COVID-19 
(12 months interview; n=479) 

132 26.7 

Vaccinated against flu in 2021 
(18 months interview; n=166) 

30 18.1 

Vaccinated against COVID-19 
(18 months interview; n=166) 

121 72.9 

Abbreviations: N/n, number; COVID-19, COronaVirus Disease 2019. 

Table 4. Demographic characteristics of the study cohort according to their attitudes towards 
influenza vaccination at 12 months and at 18 months. 

 Influenza Vaccine 12 Months Influenza Vaccine 18 Months 
 Unlikely Likely p-value Unlikely Likely p-value 
 n (%) n (%)  n (%) n (%)  

Gender   0.521   0.743 
Male 124 (46.1) 103 (49.0)  77 (56.6) 16 (53.3)  
Female 145 (53.9) 107 (51.0)  59 (43.4) 14 (46.7)  
Age   <0.001   <0.001 
18-40 74 (27.5) 22 (10.5)  38 (27.9) 4 (13.3)  
40-60 139 (51.7) 67 (31.9)  70 (51.5) 6 (20.0)  
> 60 56 (20.8) 121 (57.6)  28 (20.6) 20 (66.7)  
Nationality   0.035   0.564 
Italian 227 (89.7) 195 (95.6)  119 (90.1) 29 (96.7)  
European 23 (9.1) 9 (4.4)  12 (9.1) 1 (3.3)  
Extra European 3 (1.2) 0 (0.0)  1 (0.8) 0 (0)  
Occupation   <0.001   <0.001 
Nonpublic contact 
worker 

111 (45.1) 75 (38.1)  43 (33.6) 3 (10.0)  

Work with public 86 (35.0) 35 (17.8)  60 (46.9) 9 (30.0)  
Other types 30 (12.2) 25 (12.7)  13 (10.2) 5 (16.7)  
Retired 19 (7.7) 62 (31.5)  12 (9.4) 13 (43.3)  
Smoking habits   0.192   0.828 
Non-smoker 174 (64.9) 136 (65.1)  93 (68.9) 22 (73.3)  
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Current smoker 44 (16.4) 24 (11.5)  19 (14.1) 3 (10.0)  
Ex-smoker 50 (18.7) 49 (23.4)  23 (17.0) 5 (16.7)  
Comorbidities   <0.001   0.037 
Yes 113 (42.6) 136 (65.1)  52 (39.1) 18 (60.0)  
No 152 (57.4) 73 (34.9)  81 (60.9) 12 (40.0)  
Body Mass Index   0.011   0.332 

Value, M (IQR) 
24.7 (22.3 

– 27.7) 
25.6 (23.3 

– 28.4) 
 

25.4 (22.3 – 
27.8) 

25.8 (23.1 – 
28.3) 

 

Abbreviations: n, number; M, median; IQR, interquartile range. 

Table 5. Characteristics of acute SARS-CoV-2 infection in the study cohort according to their attitudes 
towards influenza vaccination at 12 months and at 18 months. 

 
Influenza Vaccine 12 

Months 
Influenza Vaccine 18 Months 

 Unlikely Likely p-value Unlikely Likely p-value 
 n (%) n (%)  n (%) n (%)  

Symptomatic COVID-19   0.581   0.531 

Yes 234 (87.0) 
179 

(85.2) 
 119 (87.5) 28 (93.3)  

No 35 (13.0) 31 (14.8)  17 (12.5) 2 (6.7)  
Hospital admission   <0.001   0.012 

No 211 (78.4) 
129 

(61.4) 
 100 (73.5) 14 (46.7)  

Hospital ward 53 (19.7) 65 (31.0)  32 (23.6) 15 (50.0)  
ICU 5 (1.9) 16 (7.6)  4 (2.9) 1 (3.3)  
Symptoms at 12 months   0.136   0.944 
Yes 135 (50.2) 91 (43.3)  67 (49.3) 14 (50.0)  

No 134 (49.8) 
119 

(56.7) 
 69 (50.7) 14 (50.0)  

Symptoms duration   0.705   0.995 

Days, M (IQR) 
31 (16-

53) 
31 (16-

50) 
 31 (16-53) 31 (19-56)  

Hospital staying duration   0.556   0.603 
Days, M (IQR) 7 (3-10) 7 (4-12)  7 (3-8) 7 (3-14)  
COVID-19 positivity 
duration 

  0.279   0.087 

Days, M (IQR) 
19 (14-

24) 
20 (14-

26) 
 18 (14-24) 21 (17-26)  

Abbreviations: n, number; COVID-19, COronaVirus Disease 2019; ICU, Intensive Care Unit; M, median; IQR, 
interquartile range. 

Table 6. Reasons for vaccine hesitancy. 

 
Reasons for Vaccine Hesitancy 

 

Influenza 
12 Months  
 n/200 (%) 

COVID-19 
12 

Months  
n/50 (%) 

Influenza 
18 Months 
n/129 (%) 

COVID-19 
18  

Months 
n/45 (%) 

I am concerned about the safety and/or the 
side effect 

13 (6.5) 28 (56.0) 9 (7.0) 8 (17.8) 

I am concerned because I don't think the 
vaccine will be effective 

9 (4.5) 3 (6.0) 30 (23.3) 6 (13.3) 

I don’t think I will need the vaccine due to 
previous infection, health status or age 

135 (67.5) 10 (20.0) 72 (55.8) 22 (48.9) 
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I am against vaccines in general 7 (3.5) 4 (8.0) 4 (3.1) 3 (6.7) 
I can’t take any vaccine because of previous 
vaccine reactions 

10 (5.0) 0 (0.0) 4 (3.1) 5 (11.1) 

I don’t know 26 (13.0) 5 (10.0) 10 (7.7) 1 (2.2) 
Abbreviations: n, number; COVID-19, COronaVirus Disease 2019. 

3.3. Attitude towards Influenza Vaccine at the Second Interview (18 Months Interview) 

At 18 months interview, a decrease in influenza vaccination acceptance was registered: only 18.1% 
(30/166) out of the total reported to be favourable, while the majority declared to be unwilling to be 
immunized. 

Similarly to the 12 months survey, a strong statistical association was found between vaccine 
acceptance and older age, presence of comorbidities or being retired (p-value < 0.05 in all cases). 
Among people working in contact with public, a significant proportion of vaccination refusal was 
registered (30% likely vs. 46.9% unlikely; p-value < 0.001). 

No association emerged between influenza vaccine hesitancy and the clinical characteristics of 
acute COVID-19 infection, except for ICU admission (Table 5). 

As in the previous interview, the main motivation for refusal was the feeling of being protected 
without the need of a vaccine (72/129, 55.8%) but, at 18 months survey, a higher percentage (30/129, 
23.3%) resulted sceptical about the effectiveness of the influenza vaccination (Table 6).  

3.4. Attitude towards SARS-CoV2 Vaccine at the First Interview (12 Months Interview) 

At the interview performed 12 months after acute COVID-19 illness, only 27.6% (132/479) 
reported to be vaccinated against SARS-CoV2, while the great majority of the population was hesitant.  

From the analysis of the reasons for refusal (Table 6), it emerged that 56% of the participants 
unwilling to be vaccinated were afraid that the vaccine could have dangerous side effects; another 
heartfelt reason was the idea that the vaccine was unnecessary, due to previous infection, health 
status or age (20.0%). 

3.5. Attitude towards SARS-CoV2 Vaccine at the Second Interview (18 Months Interview) 

The great majority of the interviewed (121/166, 72.9%) reported receipt of COVID-19 
immunization at 18 months survey. Among the minority of reluctant, the main motivation for refusal 
was the feeling of being protected without the need of a vaccine (22/45, 48.9%). 

Considering the participants with a positive attitude towards vaccination, the main reason for 
vaccine acceptance was the declared will to protect themselves and the community (90/121, 74.5%), 
while a minority (27/121, 22.3%) reported as a motivation the need to obtain Green Pass in order to 
have access to working and leisure places.    

Table 7 shows the general characteristics of the population according to the rationale that 
stimulated them to vaccinate; no significative associations were found between participants’ 
demography, habits, comorbidities or severity of the primary SARS-CoV-2 illness and the decision to 
be immunized because of the need to obtain Green Pass rather than the will to protect themselves 
and the community. The only characteristic that was proved to influence the reason behind the 
vaccine acceptance was to have a job, as all the participants who found in the need of Green Pass the 
leading reason for vaccination were workers (100.0%; 52.0% working in contact with public, 44.0% 
doing works not in contact with public and 4.0% doing unspecified kind of works; p-value 0.007).  

Table 7. Demographic characteristics of the study cohort according to the reason reported regarding 
vaccine acceptance. 

 SARS-CoV-2 Vaccine acceptance 18 Months 

 
Will to protect 

themselves and the 
community 

Need to obtain Green 
Pass 

p-value 
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 n (%) n (%)  
Gender   0.305 
Male 50 (55.6) 18 (66.7)  
Female 40 (44.4) 9 (33.3)  
Age   0.465 
18-40 27 (30.0) 8 (29.6)  
40-60 33 (36.7) 13 (48.2)  
> 60 30 (33.3) 6 (22.2)  
Nationality   0.395 
Italian 83 (93.3) 23 (85.2)  
European 5 (5.6) 4 (14.8)  
Extra European 1 (1.1) 0 (0.0)  
Occupation   0.007 
Non public contact worker 18 (20.7) 11 (44.0)  
Work with public 39 (44.8) 13 (52.0)  
Other types 13 (14.9) 1 (4.0)  
Retired 17 (19.5) 0 (0.0)  
Smoking habits   0.546 
Non-smoker 64 (71.9) 18 (66.7)  
Current smoker 12 (13.5) 6 (22.2)  
Ex-smoker 13 (14.6) 3 (11.1)  
Comorbidities   0.431 
Yes 42 (47.2) 10 (38.5)  
No 47 (52.8) 16 (61.5)  
Body Mass Index   0.695 
Value, M (IQR) 25.2 (22.6 – 28.4) 25.6 (24.2 – 27.7)  
Symptomatic COVID-19   0.291 
Yes 79 (87.8) 26 (96.3)  
No 11 (12.2) 1 (3.7)  
Hospital admission   0.236 
No 64 (71.1) 16 (59.3)  
Hospital ward 24 (26.7) 9 (33.3)  
ICU 2 (2.2) 2 (7.4)  
Symptoms at 12 months   0.428 
Yes 44 (49.4) 11 (40.7)  
No 45 (50.6) 16 (59.3)  
Symptoms duration   0.128 
Days, M (IQR) 31 (16 - 60) 31 (12 - 39)  
Hospital staying duration   0.919 
Days, M (IQR) 5.5 (3 – 9.5) 4 (3 - 8)  
COVID-19 positivity 
duration 

  0.799 

Days, M (IQR) 19.5 (12- 24) 19 (14 - 22)  
Abbreviations: n, number; COVID-19, COronaVirus Disease 2019; ICU, Intensive Care Unit; M, median; IQR, 
interquartile range. 

4. Discussion 

The main purpose of this research was to investigate the evolution over time of vaccinal attitudes 
towards influenza and SARS-CoV-2 - respectively the main epidemic and pandemic diseases co-
existing in current times – in people who had experienced COVID-19 infection during the first and 
most impactful pandemic wave. 
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Some significant results emerged from our investigation: (i) self-perception of being at risk was 
directly correlated with the receipt of influenza vaccination, while the main reason given by 
participants to explain influenza vaccine refusal was the feeling of being protected without the need 
of a vaccine; (ii) 2020/2021 seasonal influenza vaccination campaign reported high levels of 
compliance, while a substantial fall in influenza vaccine acceptance was seen during the following 
winter, probably as a consequence of the underestimation of the issue (reduced circulation of the flu 
virus and tendency to overshadowing diseases others than COVID-19) and the spreading of mistrust 
in vaccines; (iii) a great increase in the number of people vaccinated against SARS-CoV-2 occurred 
after the introduction of Green Pass, even if the great majority of the interviewed declared other 
reasons inspiring their choice and no significative correlations were founded between the 
characteristics of the population and the reason behind their vaccine acceptance. 

4.1. Self Perception as a Potential Driver of Tendences towards Influenza Vaccination 

As defined by Osterholm et al., vaccine hesitancy is a dynamic and complex issue which declines 
in a context-specific way depending on time, place and type of vaccine considered [16].  

With respect to influenza vaccination, in our cohort we observed that people in favour of flu 
vaccination were mostly the elderly and chronically ill patients (68.4% aged 60 or older vs. 22.9% 
between 18 and 40 years and 54.6% with underlying diseases vs. 32.7% without), in line with data 
provided by the Italian Ministry of Health regarding the 2020/2021 SIV [11] and with findings 
emerged from surveys conducted in Italy in the same period [17,18]. A positive association between 
the most fragile part of the population and flu vaccination uptake was expected, since immunization 
is routinary offered to these categories because of its established role in preventing morbidity and 
mortality [18,19]. In addition, we observed an increased level of vaccine acceptance among subjects 
with BMI greater than 25. This is consistent with the evidence coming from a survey in obese 
population conducted by Harris et al. [20] and might be explained by the self-perception of being 
vulnerable and, consequently, at higher risk for influenza complications [21]. The possible role of fear 
in promoting preventive attitudes was investigated by Cori et al., focusing on COVID-19 concern as 
a driver of influenza vaccine uptake [22]. The results coming from our research support this evidence, 
since we found a positive association between admission to ICU during acute SARS-CoV-2 infection 
and influenza immunization acceptance (p-value < 0.001). Moreover, the rate of flu vaccine coverage 
observed in our cohort is outstandingly higher if compared to official Italian data referring to the 
successful 2020-2021 influenza vaccination campaign (48.3% vs. 23.7%) [12]. We suggest, as a possible 
explanation, the baseline characteristic of our sample, since all the participants shared a common 
medical history of previous SARS-CoV-2 infection during the first pandemical wave, known as the 
most severe and impactful. 

Whether the consciousness of being at risk is well recognized as a major incentive to opt for 
vaccination, also the reverse association between low perceived risk and vaccine hesitancy is well 
established [23,24,25]. Evidence in support of this can be found in our survey as well, since the main 
motivation given by our respondents to justify their vaccination refusal was the feeling of being 
protected even without immunization, due to good health status self-perception.  

4.2. Exploring the Reasons Behind the Fall in SIV Confidence during Winter 2021-2022 

The data collected during our second interview (performed during 2021/2022 SIV campaign) 
registered a radical trend reversal with respect to the attitude towards seasonal influenza 
immunization if compared with the data coming from the interviews performed in the same sample 
at 6 [14] and 12 months after SARS-CoV-2 acute illness. According to our estimates, the percentage 
of people prone to be vaccinated in December 2021 was only 18.1% and was similar to the rate of 20.5% 
reported in the whole Italian population in the same period [12]. 

To the best of our knowledge, at present, there is no literature exploring the deep reasons for 
this fall in SIV confidence among Italians. The participants to our survey explained their hesitancy 
using quite the same motivations given six months before, however a great increase in concerns 
regarding side effects and vaccine ineffectiveness was observed. This scepticism is in line with similar 
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studies conducted at the same time [21,26,27] and could be related to conspiracy theories and lack of 
trust in the healthcare system that spread with unprecedent speed during the COVID-19 pandemic 
[24,28]. In parallel, the polarization of the vaccination campaigns towards SARS-CoV-2 and the media 
monopolization by COVID-19 advocacy contributed to overshadowing the importance of other 
infectious diseases [29]. The underestimation of influenza might have been also driven by the 
declined circulation of the virus itself, due to the implementation of behavioural protective measures 
(face masks, physical distancing and movement restrictions) adopted to control the spread of SARS-
CoV-2 [29]. Finally, in December 2021, the Green Pass had already been in force for several months, 
this probably contributing to the growth of hatred for vaccination campaigns among the population 
[30]. As suggested by Mills and Rüttenauer, COVID-19 certification is a part of multiple policy levers 
that could be adopted to counter vaccine hesitancy, but has to be used with caution according to the 
context, because of the risk of ending in increased complacency [31]. 

4.3. Exploring the Assumed Incentive Role of the Green Pass towards SARS-CoV2 Vaccination 

With the present study we highlighted a significant increase in SARS-CoV2 vaccination 
confidence in the interview performed in December 2021, as compared to the one performed before 
the introduction of Green Pass, and same results have been obtained in surveys conducted in other 
European countries in the same period [31]. Surprisingly, it emerged from our work that the leading 
motivation declared by respondents in order to explain their immunisation confidence was the will 
to protect themselves and the community, rather than the need to obtain the certification. These 
findings are in contrast with data coming from analogues Italian studies [32] and could be explained 
by the fact that our interviews were performed by healthcare workers, this having potentially driven 
the answers through altruism or health anxiety feelings rather than to the fear of social limitation. In 
our survey no significant association was found between the reason behind the vaccine acceptance 
and the characteristics of COVID-19 previous infection or the socio-demographic characteristics of 
the participants. The only factor significantly linked to the will of Green Pass as an incentive for 
vaccination was to have a job, as it is intuitively logical. The above can be interpreted as a further 
demonstration that the direct association observed between Green Pass and SARS-CoV-2 vaccine 
uptake should be carefully interpreted considering the context and the pandemic trajectory.  

4.4. Limitations and Further Research 

In displaying our results, it is certainly necessary to consider the different limitations and discuss 
the strengths of the present investigation. 

The first limitation of this work resides in its non-anonymous nature and in the fact that the 
interviews were performed by healthcare workers; this could have introduced a bias in the answers 
given by the participants. Secondly, just over one-third of respondents to the first interview were 
available and allowed to take part in the second one, thus determining a suboptimal response rate. 
The failure in completing the survey may have been due to the unavailability of the people during 
phone calls or to the loss of interest in the project once COVID-19 fear was gradually disappearing. 
Although we had a justifiable sample size to provide enough statistical power, a larger sampling 
would have definitely strengthened our observation, especially at 18 months interview.  

Another weakness in the design of our study consists in the fact that the educational level and 
the socioeconomic status – defined in other studies as major determinants of vaccine uptake during 
the pandemic period [33], were not assessed. Moreover, the investigation of attitudes towards Green 
Pass strategy and the correlation of these data with vaccinal tendency and demographic 
characteristics would have provide further elements to discuss the role of the Green Pass; 
unfortunately, these information were not assessed. 

Finally, the second interview took place in December 2021, when the SIV 2021-2022 was not yet 
concluded. Vaccine tendency was evaluated asking the participants if they had already got a flu 
vaccine; in case of negative answer, they were questioned about the intention to get it before the end 
of the campaign. Vaccination acceptance was defined by a positive answer to any of these two 
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questions and the discrepancy between the will to be vaccinated and the actual completion of the 
vaccination could have introduced a bias. 

The main strength of this work resides in its cohort-study nature which allows to longitudinally 
track the changes in attitudes towards vaccination, in line with the dynamic nature of this 
phenomenon. Another highlight is represented in the parallel investigation, during the same 
interview, of tendency towards influenza and SARS-CoV-2 vaccination, proving once again that 
vaccine hesitancy is context-dependent. Moreover, the shared common medical history of SARS-
CoV-2 infection during the spring of 2020 – although it could be considered as a source of selection 
bias – enables us to focus on a peculiar category of population, due to the cruciality of the first 
pandemic wave in terms of physical, psychological and social impact.  

Considering the phenomenon of vaccine hesitancy in a dynamic prospective, further efforts are 
needed to identify the interventions capable of promoting confidence in vaccines, by strengthening 
trust in the healthcare system and disrupting negative myths. 

5. Conclusions 

Overcoming vaccine hesitancy remains one of the main current public health challenges. The 
reasons behind the different choices made by the population are multiple - sometimes conflicting – 
and difficult to outline and summarize. Osterholm et al. have elaborated a context-specific 
explanation of vaccine hesitancy [16] and, in this definition, we suggest to incorporate the role of the 
single subject, as addressee of the vaccine and protagonist of the context.  

In this perspective, the findings coming from our research could help to achieve a better 
understanding of the evolution of vaccine hesitancy during the time of the COVID-19 pandemic, thus 
to improve public health strategies.  
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