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Abstract: There are scarce data regarding flu vaccination among people with HIV infection 
(PWHIV). The goal of this explorative study is to assess hesitancy toward influenza vaccination in 
a group of PWHIV during the pandemic. A questionnaire was administered to 219 patients 
vaccinated at our clinic during the 2020-2021 campaign. It evaluated subjects’ adherence over the 
last 3 seasonal vaccination campaigns, vaccine confidence, complacency and convenience, and the 
effect of the pandemic on the choice to vaccinate. The population was divided into two groups: fully 
adherent (all 3 campaigns, 117 patients) and non-fully adherent (1 or 2 campaigns, 102 patients). 
Adherence increased in non-fully adherent group in 2020-2021, but the pandemic did not affect the 
choice. Misbelieves emerged: influenza vaccine was considered protective SARS-CoV-2 (22.8% of 
total population); almost half of all patients thought influenza vaccine could improve their CD4+ 
cell level (57.3% in fully adherent, 40.2% in non-fully adherent, p<0.05). A quarter of the non-fully 
adherent group would not have vaccinated in a location other than our clinic (24.5% vs 11.9% in 
fully adherent group, p<0.05). Conclusively, offering a secure and private space for vaccination 
seems to encourage vaccination; healthcare professionals should improve counselling to increase 
adherence and correct misbeliefs. 
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Introduction 
Influenza virus is a common respiratory pathogen that circulates year-round and 

worldwide across different populations. To counteract seasonal influenza outbreaks, 
annual vaccination remains the primary preventive measure [1]. In Italy, influenza 
vaccination is recommended for subjects with a high risk of complications, such as 
children and adults with high-risk chronic conditions and people over 65 years old, people 
likely to transmit influenza to the above-mentioned subjects and workers with 
occupational hazards [2]. 

Symptoms of influenza infection appear to be similar in HIV and non-HIV patients, 
although the latter seems to have more frequent lower respiratory tract disease 
complications [3]. In patients with HIV infection (PWHIV), antiretroviral therapy (ART) 
decreased mortality after influenza infection by three to six-fold. Nonetheless, it remained 
higher than in non-HIV patients [4]. Vaccination is one of the cornerstones of public health 
since it is one of the most cost-effective methods to prevent infectious diseases. Although 
immune responses to most vaccines have been assessed to be somewhat less effective in 
PWHIV [5], vaccination against several infectious diseases, and among them influenza, is 
currently recommended for HIV infected patients [6,7]. Despite that, adherence to 
influenza vaccination is suboptimal and vaccination coverage hovers at a low level in non-
mandatory settings [8]. 
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In 2014 the World Health Organization’s Strategic Advisory Group of Experts 
(SAGE) defined both, the concept of vaccine hesitancy (as reluctance toward vaccination 
despite its availability), and the factors associated (confidence, complacency and 
convenience)[9].  Confidence is the degree of trust in the effectiveness and safety of the 
vaccine, complacency, the degree to which people consider vaccination necessary to 
prevent a vaccine-preventable disease, and convenience the availability, affordability, 
willingness-to-pay, accessibility, ability to understand and accept vaccine-related 
information and appeal of immunization services [9]. 

In 2019, WHO classified vaccine hesitancy as a top 10 global health threat [10], since, 
determining factors of influenza vaccine hesitancy has explored in several settings [11-13]. 
Because vaccination is required every year due to its waning immunity and the changing 
strain of the virus, the evaluation of adherence and the assessment of consistency over 
time are crucial. In Italy, influenza vaccination for all PWHIV is free of charge after HIV 
diagnosis. Influenza vaccination is available in a general physician clinic or during the 
public immunization campaigns, but some HIV clinics (including ours) have a dedicated 
vaccination centre to offer all recommended vaccines for PWHIV. The simultaneous 
presence of the SARS-CoV-2 pandemic and the seasonal influenza epidemic caused great 
concern at the beginning of the 2020–2021 winter season, due to clinical similarities and 
possible severity in case of coinfection [14]. Unfortunately, there is scarce data about the 
attitude and practice of PWHIV towards influenza vaccination, especially during the 
COVID-19 pandemic. 

This explorative study aims to investigate influenza vaccination hesitancy in a group 
of HIV-infected patients in a single centre to improve adherence during the next 
campaigns. 

Material and methods 
Setting and study participants 

Between November and December 2020, a cross-sectional study was conducted 
among HIV-infected patients before the onset of the winter influenza season, via a 
questionnaire administered to all those PWHIV followed by our clinic (Department of 
Infectious and Tropical Diseases, University of Brescia, Italy) that scheduled an 
appointment for influenza vaccination through our outpatient offices. 

COVID-19 pandemic strongly affected the Lombardia region in 2020, being Brescia 
one of the most affected cities, determining a delay of influenza vaccine distribution and 
shortage of doses compared to previous years, despite the national indication to anticipate 
the campaign and to extend the free of charge offer [15]. The influenza immunization 2020 
campaign in Lombardia started on 19th October [16], although in our centre it was carried 
out from 15 November to 22 December 2020 due to dose shortage and because the second 
COVID-19 wave was ongoing. 

Data collection 
All the patients were called via telephone and were asked for verbal informed 

consent regarding participation in the survey, before administering the questionnaire. If 
a subject did not answer at first, a minimum of 3 call attempts was made to contact and 
evaluate as many patients as possible. During the next clinical consultation written 
informed consent to the survey, anonymous data collection, and publication was 
obtained. 

A simplified questionnaire was developed based on the WHO SAGE technical report 
on vaccine hesitancy. The questionnaire (Suppl.1) was administered via telephone, and it 
included the following sections: 

1.- Demographic data: gender, age; 
2.- Data on Influenza vaccine adherence and attitude 
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- Adherence to influenza vaccinations in the previous three seasons (2017-2018-2018-
2019, 2019-2020), if any; 

- Patient’s willingness to adhere to future influenza vaccinations; 
3.-  Data on Influenza vaccine convenience of settings 
- Location where the vaccination was carried out during the previous campaigns and 

patients’ preferences 
4.-  Data on Influenza vaccine confidence, convenience other than setting, and 

complacency: 
- Main reasons for influenza vaccine adherence or, conversely, refusal; 
- Knowledge about influenza vaccine and its possible relationship with HIV infection 

and COVID-19. 
Other items were included after that semi-structured interviews were previously 

conducted during clinical consultations in the vaccination clinic for PWHIV of our centre. 
In these interviews peculiar beliefs on the effects of vaccination on CD4+ counts, as well 
as confusion on influenza and COVID-19 emerged in some patients. 

Since all the patients involved in this study were followed by our clinic, clinical and 
demographic data were retrieved from their electronic health records. The following HIV-
related data were extracted: year of the first diagnosis, last CD4+ cell count, quantitative 
HIV-RNA, and comorbidities, if any. 

Patients were classified at first in a high adherence group (adherent to all 3 previous 
campaigns), a moderate adherence group (2 out of 3 campaigns) and a low adherence 
group, if the patient got vaccinated in only 1 out of 3 seasonal campaigns. Moreover, we 
classified patients as “fully adherent” (3 out of 3 campaigns) and “non-fully adherent” if 
they were not adherent to at least one of the former seasonal campaigns. 

Statistical analysis 
Absolute and relative frequency was calculated for all the categorical variables, 

whereas continuous variables were outlined by mean and standard deviation. All the 
information and data collected through the questionnaire were entered in an electronic 
form developed using EpiInfo (version 7). Statistical data analysis was performed using 
the software SPSS Statistics, version 27.0.1.0. 

Patients were categorized as fully adherent (3 out 3 in previous campaigns) and not 
fully adherent (inconsistently adherence to previous campaigns) to perform univariate 
analysis of baseline characteristics, knowledge, and willingness responses. Chi-squared 
and Mann Whitney U tests were used, as appropriate (p<0.05). 

The study obtained ethical clearance from the local Ethics Committee (study number 
4722). 

Results 
1. Patients’ characteristics 

Out of the 3,841 HIV-infected patients censored in December 2020 as in charge at our 
HIV outpatient clinic, 388 booked the administration of influenza vaccine in our 
department for the 2020-2021 season, corresponding to 10.1 % overall.  All patients who 
have booked vaccination were contacted for the survey: 79 (20.4%) were not reached after 
three phone call attempts and 90 (23.2%) refused to participate to the survey, (39 patients 
due to time inconvenience and 51 patients consent denial). Two hundred nineteen patients 
(56.4%) participated to the survey and all of them vaccinated at our clinic for the current 
influenza season (see Fig.1). 

The mean age was 53 years (range 26-83), 76.3% (167/219) were male, 76.5% (58/219) 
had at least one comorbidity. Age was higher in the fully adherent group (mean 56.3 vs 
51, p<0.001). Cancer (12.3%) followed by cardiovascular disease (11%) and liver diseases 
(8.7%) were the most frequent comorbidities. Years of known HIV seropositivity 
amounted to an average of 18 years (range 0-35 years). All subjects were on stable ART 
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with plasmatic HIV viral suppression, only 3.7% (8/219) presenting with a CD4+ cell count 
< 200 cell/mm3. 

1. Influenza vaccine adherence and attitude to future vaccination 
Fourteen patients (14/219, 13.7%) declared they never got vaccinated during all pre-

vious three seasonal vaccine campaigns, 117/219 (53.4%) patients were “fully adherent” 
for the last three campaigns. Adherence was moderate (2 campaigns out of 3) for 25 pa-
tients (25/219, 11.4%) and low (1 campaign out of 3) for 63 patients (63/219, 28.7%). There-
fore, 102 patients (46.6%) were not adherent to at least one of the former seasonal cam-
paigns (“non-fully adherent”). 

Respect the just previous Influence vaccination campaign (2019-2020 campaign), 145 
(66.2%) patients stated adherence to previous one with a catch up of 33.8% in the current 
campaign from the last season. Namely, 21 out of 25 (84%) of the moderate adherence 
group underwent vaccination in 2019-2020, while in the low adherence group only 7 out 
of 63 (11,1%) got vaccination in the same seasonal campaign. Of the patients who had 
never been vaccinated before, 13.7% participated in the 2020-21 campaign, as well as 49% 
of those vaccinated at least once. Demographic and clinical characteristics of fully adher-
ent and non-fully adherent patients are summarized in (see Table 1). 

The attitude towards being vaccinated in the future was also evaluated. Eighty-eight 
per cent of interviewed patients (193/219) patients expressed the will to receive the influ-
enza vaccine regularly over the next three years. However, patients belonging to the full 
adherent group showed a better attitude to vaccination compared to the counterpart 
(116/117, 99.1% vs 77/102, 75%, p=0.001).  

1. Influenza vaccine confidence and complacency (Table 2) 
Concern for a severe form of Influenza was the main declared reason for vaccination 

among our patients (78.5% of patients). Fully adherent patients were more aware of the 
risk of developing severe forms of influenza than non-fully adherent patients (103/117, 
88% vs 69/102 62.7%, p<0.001). Notwithstanding, the overall presence and the number of 
comorbidities did not influence the decision-making regarding influence vaccine shots 
(comorbidities were present in 23.1% of fully adherent vs 30.4% of non-fully adherent pa-
tients; p= 0.22).  

A rather peculiar finding was the one concerning a common misconception among 
the subjects: almost half of the interviewed (49.8%) declared that one of the reasons they 
were favorable to vaccination was that the vaccine could somehow raise the CD4+ cell 
count, thus improving their HIV-related condition (57.3% in fully adherent group vs 
40.2% in non -fully adeherent, p=0.015). 

Regarding the current campaign, 22.7% (50/219) patients decided to receive vaccina-
tion in the mistaken belief that the flu vaccine could also be protective against SARS-CoV-
2, without statistical difference between groups. This result was confirmed in both groups 
(21.6% vs 23.9%). More than half of the subjects (112/219, 51.1%) vaccinated for the fear of 
clinical overlapping with SARS CoV-2 syndrome making difficult to distinguish between 
them (without statistical difference between groups). 

Fully adherent patients more frequently reported health-care counselling than non-
adherent, reaching a borderline statistical significance (56.4% vs 44.1%, p=0.079). 

Finally, only six patients (6/102, 5.8%) did not vaccinate due to apprehension regard-
ing adverse events related to the vaccine or fears related to conspiracy theories tied to the 
anti-vaccine environment. 

4. Influenza vaccine convenience (Table 3) 
A significant reason that prompted our patients (79/219, 36.1%) to get vaccinated in 

the current campaign was the fear that healthcare facilities, in the throes of overcrowding 
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due to COVID-19, would not have been able to offer an adequate standard of care in case 
of hospitalization (without statistical difference between the 2 groups, 36.3% vs 36%).  

A third of both the adherent and the non-adherent group declared that the need to 
guarantee continuity at work was a reason for vaccination and there were no meaningful 
differences between the two groups regarding this matter. 

The availability of vaccines at our clinic was the only factor related to health care 
service that reached statistical significance, and almost a quarter of the non-adherent 
group stated that they would not have been vaccinated in a different location (10.3% vs 
25.8%, p=0.004). 

With regard to the previous vaccination seasons, 205 patients got the flu vaccine at 
least in one of the last three campaigns. More than half of these patients (112/205, 54.6%) 
received the vaccination at our healthcare facility exclusively, whilst 10/205 (4.8%) were 
vaccinated in various facilities of territorial medicine: drug stores, Local Prevention de-
partment or general practitioners’ clinic. The remaining part (83, 37.9%) got vaccinated by 
both our clinic and other facilities on different campaigns. 

Sixteen out of one hundred and two subjects (16/102, 15.7%) of the non-fully adherent 
group reported not having vaccinated because the vaccination shot was not available at 
the time of their routine HIV-infection clinical consultation. 

Discussion 
To our knowledge, this paper explores for the first time the hesitancy toward the 

influenza vaccine in PWHIV. We evaluated adherence (during the last three seasonal cam-
paigns), knowledge and attitude expressed by the patients regarding influenza vaccine. 
Also, whether the pandemic has influenced their willingness to vaccinate for influence 
during 2020-2021 season was explored.  

We observed an increase in the adherence to the influenza vaccine during the 2020-
2021 seasonal campaign compared to previous campaigns, with a catch up from the 2019-
2020 campaign of 33.8% of patients. Namely, 13.7% of the patients who never previously 
vaccinated, as well as 49% of those vaccinated at least once during the previous last three 
seasons, participated in the 2020-21 influenza vaccination campaign.  

Several studies focused on the general population, groups at risk and general practi-
tioners [17-21] identified hesitance as a critical obstacle to vaccination. The lack of confi-
dence, usually due to fear of side effects and doubts about the safety and efficacy of the 
influence vaccine, puts the success of vaccination programs at risk [22,23]. 

Vaccination coverage is a growing concern in Italy, with coverage against influenza 
in people over-65 years and chronic patients being about 55% and 25–30% respectively in 
recent seasons, although an increase to 65.3% for elderly and to 23.6% for the general pop-
ulation has been registered in the 2020-2021 seasonal campaign [24,25]. 

In this survey, the setting of vaccination for PWHIV emerged as a crucial factor for 
vaccination adherence to preserve their own privacy. At least a quarter of the population 
in the non-adherent group declared they would not get vaccinated in a location other than 
our clinic. In Italy, Influenza vaccination is free of charge for all PWHIV independently of 
age or other comorbidities, but it is necessary to declare the HIV status, thus exposing 
them to possible social stigma. In our HIV clinic where our patients are followed by our 
staff periodically, there is a dedicated space for vaccination to avoid this problem. Here, 
we identified the setting as an important factor associated with hesitance in PWHIV. Of-
fering vaccination in HIV clinics to better assure privacy, might prove helpful to increase 
adherence to all vaccinations, not just influenza. 

Contrary to previous studies, the presence and number of comorbidities did not pos-
itively influence decision-making among our population [26]. Comorbidities for whom 
vaccination is usually recommended and the risks they entail are not correctly perceived 
by the patients [27,28]. This is confirmed by the recent literature regarding the Italian con-
text that highlights a clear gap in knowledge and information that should be appropriately 
tackled [29]. 
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Although the COVID-19 pandemic did not seem to be a determining factor in in-
creasing influenza vaccine adherence, it should be noted that almost a quarter of the pa-
tients in our study were convinced that influenza vaccine was protective for SARS CoV-2 
too, without any statistical difference between the two groups. Therefore, the concept of 
improving information and counselling should be even more stressed to allow patients to 
understand their disease and realize why they should vaccinate. 

Indeed, only half the population that participated in the survey was brought to vac-
cination by the counselling offered by healthcare professionals. This endorses the fact that 
a proactive attitude toward vaccination by healthcare professionals and informational 
campaigns should be considered instrumental to boost adherence to vaccination. Further-
more, improved information and counselling could result in increased adherence by those 
patients who claimed not to have been vaccinated out of ignorance that the vaccine was 
recommended (90/102, 88%). 

The decision-making process followed by the patients to get vaccinated is immersed 
in a context of beliefs and perceptions. About half of the subjects interviewed said they 
had been vaccinated because they were convinced that the vaccine improves the immune 
system, that they identify in the CD4 + cells count. In literature a transitory CD4+ cells 
increase is described after some vaccines (including influenza vaccine) in PWHIV, linked 
to the physiological vaccine response [30,31]. Adequate counselling about the meaning of 
this transitory response must be done. 

The attitude toward vaccination is generally positive, although the presence of a so-
cial desirability bias cannot be excluded. Patients receiving influenza immunization in 
2019 were more likely to accept the vaccine in 2020 and this seems to confirm the theory 
of “tendency to persistence” with vaccination in the prior year being of the most important 
predictors of vaccination [32]. 

Considering the findings of the survey, however, about a quarter of the non-adherent 
population is uncertain whether to undergo future vaccinations, thus representing the 
target for more incisive and precise counselling during the next campaign. In general, 
vulnerable groups are less hesitant toward vaccinations and their frequent access to the 
hospital environment may favor contact with physician information and awareness cam-
paigns [33], which are particularly needed in the following seasonal campaigns. Indeed, 
the low report of influenza cases at global level in 2020-2021 may determine an increase 
of complacency, thus affecting adherence [34]. 

The most important limitation of this study is its exploratory nature with a limited 
number of patients, without information about PWHIV who did not book vaccination at 
our clinic. The survey relied on self-report, which may be unreliable and may be affected 
by social desirability bias (patients may have over-reported previous vaccinations or fu-
ture intention to be vaccinated). Furthermore, during 2020 the number of doses of vaccine 
available at our HIV clinic was lower because Lombardia Region acquired fewer doses 
due to the pandemic, thus hindering and delaying administration. National data have not 
shown a reduction in the vaccination coverage [24], but inequity in dose distribution is 
known as a factor that can potentially influence the benefits of influenza vaccination cam-
paign [34]. Notwithstanding these limitations, to our knowledge, this is the first study 
carried out in Italy that evaluates practices and attitudes toward vaccination among 
PWHIV. 

Conclusion 
Vaccine hesitancy represents a problem for global healthcare systems and the scarce 

awareness of diseases’ severity represents an important barrier to vaccine uptake, espe-
cially in people facing chronic conditions. 

Chronic diseases offer clinicians a close relationship to patients that should be ex-
ploited to foster them to get vaccinated. PWHIV should be more actively encouraged to 
vaccination, especially when affected by comorbidities. The organization of dedicated and 
flexible vaccine sessions in HIV clinics with a private and secure environment seems to 
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positively affect influenza vaccine administration. Fears connected with the COVID-19 
pandemic did not influence the administration of the influenza vaccine significantly. Our 
findings highlight the need for vaccine campaign strategies to develop culturally appro-
priate and effective messages and approaches tailored to the concerns. In conclusion, high 
influenza vaccine hesitancy in this vulnerable group is problematic, a deeper effort by 
healthcare professionals toward proper counselling is imperative and further research 
will be needed to develop appropriate messages to motivate vaccination recipients. 
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Table 1. Demographic and clinical characteristics of fully adherent and non-fully adherent pa-
tients. 

 
Fully Adherent 

(n=117, 53.4) 
Non-fully adherent 

(n=102,46.6) 
Total population 

(n=219) p value 

Age (mean, SD) 56.3 (10.5) 51 (9.6) 53,8 (10.4) <0.001 
Sex (male, n,%) 89 (76.1) 78 (76) 167 (76.3%) 0.94 

CD4 (m, SD) 787 (391) 697 (345) 745 (372) 0.15 
CD4 <=200 2/116 (1.7) 6 (5.9) 8 (3.7%) 0.10 

Comorbidities (n,%) 
  

Cardiovascular disease  
Diabetes/obesity 

Chronic renal disease 
CPD 

Cancer 
Liver disease 

27 (23.1) 
  

14 (12) 
9 (7.7) 
6 (5.1) 
5 (4.3) 

15 (12.8) 
5 (4.3) 

31 (30.4) 
  

10 (9.8) 
9 (8.8) 
3 (2.9) 
3 (2.9) 

12 (11.8) 
14 (13.7) 

58 (26.5) 
 

24 (11) 
18 (8.2) 
9 (4.1) 
8 (3.7) 

27 (12.3) 
19 (8.7) 

0.22 
 

0.61 
0.76 
0.42 
0.60 
0.81 
0.01 

History of SARS-CoV-2 
infection 4 (3.4) 3 (2.9) 7 (3.2) 0.84 

Viral load  <50 cp/mL 117  102  217   
Years of known seropositivity 

(years,SD) 
19 (10.2)  

 
16.7 (11.4)  

 
18 (10.8) 

 
0.13 
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(n=110) (n=91) (n=201) 
SD: standard deviation; n: number 

 
 
 
 
 

Table 2. Influenza vaccine confidence and complacency. 

 Fully Adherent 
(n=117, 53.4) 

Non- fully adherent 
(n=102, 46.6) 

Total 
(n=219) 

p-value 

 
Protection from severe forms of flu (n,%) 

 
103 (88%) 

 

 
69 (67.6%) 

 

 
172 (78.5%) 

 

 
<0.001 

 
Induction of CD4 increase 
vaccination-related (n,%) 

67 (57.3%) 
 

41 (40.2%) 108 (49.3%) 
0.015 

 

Effectiveness on COVID-19 disease (n,%) 
 

 
28 (23.9) 

 
 

 
22 (21.6) 

 
 

 
50 (22.8) 

 
 

 
0.7 

 
 

 
Fear of the difficulty of SARS-CoV2-
influenza differential diagnosis (n,%) 

 

55 (47) 57 (55.9%) 112 (51.1) 0.2 

Recommendation from healthcare 
professionals (n,%) 

66 (56.4) 45 (44.1) 111 (50.7) 0.079 

 

Table 3. Influenza vaccine convenience. 

 
Fully Adherent 

(n=117, 53.4) 
Non- fully adherent 

(n=102, 46.6) 
Total 

(n=219) p-value 

Work issues: economic or work 
difficulties in case of illness (n,%) 32 (27.3) 30 (29.4) 62 (28.3) 0.765 

Fear of limited access to care due to 
hospital overcrowding linked to the 

pandemic (n,%) 
42 (36) 37 (36.3) 79 (36.1) 1 

Willingness toward vaccination in 
other healthcare facilities (n,%) 

104 (88.9) 77 (75.5) 181 (82.6) 0.009 
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Figure 1. Flow-chart of the participation in the vaccine campaign and to the survey at the HIV 
clinic. 
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