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Abstract: Vaccination, particularly against pneumoccus and influenza, is a low-cost primary 

prevention, useful to avoid hard complications, particularly among frail older people. In this study, 

we aimed to assess the effect of a strategy for influenza and pneumococcal vaccination for 

outpatients, never practiced before, evaluating what could stimulate or demotivate vaccination 

among older people. This study was conducted during the 2023-2024 influenza season at the 

outpatient clinics of the Geriatrics section, University Hospital of Palermo (Italy). A total of 101 

vaccinations were carried out. Half of the patients could be considered as pre-frail and about 20% 

frail, according to a comprehensive geriatric evaluation. Among participants, 46.3% received only 

vaccination against Pneumococcus and 26.8% only anti-influenza or the combination of anti-

pneumococcus and anti-influenza. Compared with the previous seasons, a 19.5% increase of 

influenza and 90.2 % of pneumococcal vaccine uptake was observed. Side effects of vaccination were 

the main reason of the previous rejections, namely 74.8% for influenza and 29.5% for anti-

pneumococcal vaccination. In conclusion, our study indicates how a new vaccination strategy in 

different settings is possible. Proposing influenza and pneumococcal vaccination for outpatients 

could be an effective instrument to improve immunization coverage that is still low among older 

people. 
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1. Introduction 

The influenza epidemic is a relevant public health challenge affecting thousands of people every 

year. According to the Italian Ministry of Health, this lead to an important budget increase caused by 

the management of this pathology, its complications and the rise of control procedures [1]. The 

European Center for Disease Control showed how in Europe approximately 70,000 people died for 

reasons strictly connected with influenza every year [2]. Pneumonia associated with influenza virus 

infection is one of the greatest causes of death in Italy, particularly among frail and older people, 

immunocompromised and community dwellers, and it is described as one of the top ten causes of 

death in our country [3]. 

At the same time, the available microbiological, epidemiological, and modelled data indicate 

that there is a substantial burden of disease attributable to Streptococcus pneumoniae in adults ≥50 years 

of age [4]. These infections could cause community-acquired pneumonia and invasive pneumococcal 
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disease such as sepsis and acute meningitis. In the frail population, usually affected by comorbidities, 

the risk of severe infections, which can be lethal, is particularly high [5].  

Vaccination is certainly the best strategy to avoid influenza complications and there is agreement 

about its reccomendation for frail people [6,7]. The World Health Organization (WHO) guidelines 

state how a good control of influenza virus and transmission among the general population is a 

minimum of 75% vaccination coverage for influenza. Among frail people, coverage should be 95% in 

order to avoid probable negative consequences [1,8]. In Italy, there are extensive vaccination advices 

to the population and vaccination is administered at no cost. However, the vaccination rate is still 

low: recent estimates reported that, alson in older people, the vaccination rate is just above 50% [9]. 

A cross-sectional computer-assisted web interviewing survey of 10,001 Italian citizens, conducted in 

2023, underscored the negative impact of a lack of awareness that a person is in a priority group for 

influenza vaccination and the profound influence of social circles on vaccination decisions [10]; in 

2022 among older adults aged 65 years and older only a 58% of vaccination coverage was reached 

[11]. 

Low vaccine coverage among frail people or specific risk groups causes higher rates of disease 

and represents a relevant public health concern since these people are the largest part of those 

hospitalized and deceased. Vaccinations for adults and frail people are usually delivered through the 

primary health care system, which represents an important limitation. In fact, increasing evidence 

shows that vaccination based only on traditional primary care may not guarantee high vaccination 

adherence among frail people [12]. The main cause of this failure could be the lack of a right vaccine 

delivery system to provide vaccines properly to persons in need, or even an improper use of vaccines, 

vaccine ineffectiveness at the time of use, and factors related to patients’ attitudes and knowledge 

[13]. Another important reason could be trust issues between the population and the healthcare 

system, due to concerns about vaccine safety [14].The real power of vaccine catch-up instruments in 

rising vaccination coverage has been proven and several policies could be approved, such as phone 

calls with a vaccination remind, endorse immunization through informative interventions or 

attempts to vaccine risk groups in different settings from the primary care [15]. 

The Italian Ministry of Health, in addition to the usual national vaccination campaings, request 

each regional administration to improve health strategies for population vaccination coverage [1]. In 

particular, at the beginning of the 2022-2023 influenza season, the Health Authority of Sicily 

produced a decree asking all hospitals, community dwelling and health care facilities to vaccinate 

against influenza virus all patients who were part of at-risk caregroups before discharge [16].  

Even if influenza and pneumococcal vaccination are usually at no cost in specifi risk groups, 

their coverage is strongly influenced by some socio-demographic, physical and cultural obstacles 

[17,18]. Several barriers are related to influenza vaccine diffidence, including vaccination skepticism, 

deficient information about negative outcomes of the infection, and low adherence to a healthy 

lifestyle [17,19,20]. 

Given this background, we aimed to assess the effect of a new plan for influenza and 

pneumococcal vaccination coverage dedicated to frail older outpatients and to evaluate what could 

stimulate or demotivate influenza or pneumococcal vaccine uptake among older outpatients 

attending our ambulatories for different reasons, such as the evaluation of cognitive profile. This 

represents a new strategy in the worldwide panorama of vaccination plans, attempting to reach as 

many persons as possible. 

2. Materials and Methods 

2.1. Patients and Procedures 

A cross-sectional study was conducted from 01st December 2023 to 29th February 2024, at the 

Geriatrics section of the University Hospital “Policlinico P. Giaccone” of Palermo, Italy. Participants 

included those attending outpatient clinics, mainly dedicated to the management of cognitive 

disorders and endocrinological conditions, such as diabetes and osteoporosis. The 2023-24 influenza 

vaccination campaign was conducted in these settings, through the administration of illustrative 
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brochures, posters and direct communications about risks and complications of influenza infection 

and recommendations of vaccination, with particular focus on frail people. A team of vaccinating 

physicians from the Geriatrics Section of the Department of Health Promotion, Mother and Child 

care, Internal Medicine and Medical Specialities of the University of Palermo, Italy, offered 

vaccination all the days in which the outpatinet clinics were open, from Monday to Friday. 

Collaboration with the medical and nursing staff of these clinics allowed to identify the possible 

eligible persons for vaccination.  

The study was approved by the Ethical Committee Palermo 1 of the Institution at the meeting 

of December 12th, 2023 (protocol n. 07/2023 ). 

2.2. Technical Characteristics of the Vaccinations Proposed 

Sicily region for the season 2023-24 indicated that all the physicians belonging to public health 

care structures may directly vaccinate the patients (more information at: 

https://www.vaccinarsinsicilia.org/notizie/2023/09/campagna-vaccinazione-antinfluenzale-

2023/2024-in-regione-

sicilia#:~:text=Gli%20interessati%20a%20riservare%20un,prima%20per%20tutti%20gli%20altri). 

Vaccines were formulated according to Food and Drug Administration recommendations. Since 

High-Dose (HD) Influenza Vaccine is dedicated to frail older patients typical of our outpatient clinics, 

we only administered this kind of vaccination. IIV4-HD (Efluelda®️, Sanofi Pasteur) contained 60 μg 

of HA per strain. This vaccine is produced in embryonated chicken eggs,  inactivated with 

formaldehyde, and split with a nonionic detergent.  

Similarly, we used a 20‑valent pneumococcal conjugate vaccine (PCV20; Prevnar 20®; 

Apexxnar®), developed by Pfizer for active immunization for the prevention of pneumococcal 

infections. PCV20 has a similar structure and formulation to 13-valent PCV with the addition of seven 

capsular polysaccharides to target seven further S. pneumoniae serotypes (8, 10A, 11A, 12F, 15B, 22F 

and 33F) associated with invasive pneumococcal disease with high mortality rates and antibiotic 

resistance. PCV20 has been approved for active immunization for the prevention of pneumonia and 

invasive disease caused by S. pneumoniae in adults since June 2021 in the USA and since February 

2022 in the EU. 

Both vaccines were provided in ready-to-use 0.5-ml syringes and administered intramuscularly, 

in the deltoid muscle site. 

2.3. Questionnaires 

A validated and structured questionnaire, already used in other experiences among inhospital 

patients, was administered to all eligible patient for vaccination [21]. The questionnaire was 

addressed to the patients with the aim of identify factors associated with influenza and 

pneumococcus vaccine uptake. According to previous literature, the following items were 

investigated: personal and socio-demographic data such as age, gender, education, health habits, and 

behaviour such as smoking, previous influenza vaccination, and physician recommendations [22,23]. 

We specifically investigated the characteristics of vaccinations such as if they were suggested or not 

by general practitioners (GP), if the patients were vaccinated against pneumococcus or influenza and 

the reasons of not being vaccinated in the past. 

Moreover, we collected information about the presence of multidimensional frailty using the 

brief version of the selfy Multidimensional Prognostic Index (MPI) [24]. Briefly, this version of the 

MPI has similar multidimensional structure, i.e., collects information about disability, cognitive and 

health status, nutrition, polypharmacy, social aspects, and risk of pressure sores, giving a score 

between 0 and 1, higher scores reflecting a more multidimensional impairment [24]. A score less than 

0.33 indicates robust patients, between 0.33 and 0.66 pre-frail, and over 0.66 frail [24]. 

2.4. Statistical Analysis 
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All collected data were analyzed using SPSS 26.0 statistical software. The normality of the 

distribution for the quantitative variables was assessed with the Skewness and Kurtosis test. Mean 

and standard deviation (SD) was chosen for normal distribution of these variables, while median and 

interquartile range (IQR) was used for non-normal distribution. The absolute and relative frequencies 

were calculated for the qualitative variables. For all analyses, a P-value of 0.05 was assumed to be 

statistically significant. 

3. Results 

Overall, participants comprised a total of 82 older outpatients, including caregivers, during the 

seasons 2023-24. Figure 1 shows the vaccinations carried out during the season 2023-24: a total of 101 

vaccines were administrated, 46.3% received only vaccination against pneumococcus, 26.8% each one 

received only anti-influenza or the combination of anti-pneumococcus and anti-influenza. 

 

Figure 1. Prevalence of vaccinations done during season 2023-24. 

Table 1 shows the most important descriptive characteristics of the population included. Overall, 

the 82 patients and caregivers aged a mean of 75.4 years (SD=7.9), with a range between 60 and 96 

years. The majority of participants aged between 70 and 80 years (46.3%), followed by 80-90 years 

(24.4%); 4.9% aged more than 90 years. Participants were prevalently females (68.3%). The large 

majority of the patients accessed to the outpatient clinic for cognitive disorders (65.9%), followed by 

endocrinology outpatient clinic (diabetes and osteoporosis) (26.8%). Caregivers represented 7.3% of 

participants receiving the vaccination during season 2023-24. Half of the patients could be considered 

as pre-frail according to the BRIEF-SELFY-MPI, about 20% frail and only 29.3% robust. Over half of 

participants were married (57.3%), 35.4% widow, and 7.3% single. Regarding educational level, 45.1% 

had elementary school license and 8.5% did not ever attend school, and only 6.1% reached a degree 

(Table 1). Finally, 52.2% never smoked, 35.4% were former smokers, and 12.2% were actual smokers. 

Table 1. Descriptive characteristics of the older outpatients vaccinated for influenza and/or 

pneumococcus. 

Variable Values Mean values or frequency 

Age   

 Mean age (SD) 75.4 (7.9) (range: 60-96) 

 60-70 years 24.4 

 70-80 years 46.3 
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Variable Values Mean values or frequency 

 80-90 years 24.4 

 >90 years 4.9 

Gender   

 F 68.3 

 M 31.7 

Frailty status   

 Robust 29.3 

 Pre-frailty 50.0 

 Frailty 19.5 

 Missing 1.2 

Ambulatory   

 Cognitive disorders 65.9 

 Endocrinology 26.8 

 Caregivers 7.3 

Civil status   

 Married 57.3 

 Widow 35.4 

 Single 7.3 

Educational level   

 Elementary 45.1 

 Medium school 26.8 

 High school 12.2 

 Degree 6.1 

 No scholarity 8.5 

Smoking status   

 Actual 12.2 

 Former 35.4 

 Never 52.2 

Table 2 shows the most important information about vaccinations received. Overall, 56.1% of 

the participants interviewed reported that they had influenza signs or symptoms during the five 

previous years to the vaccination received in 2023-24. The majority reported signs or symptoms 

typical of influenza for only one season, and 26.7% reported that this symptomatology was present 

for two seasons. When we asked for the role of GP in improving vaccination coverage, 9.8% of the 

interviewed participants reported that GPs did not indicate to get vaccination against influenza; 

similarly, 48.8% of the GPs did not suggest to vaccinate against pneumococcus.  

Finally, we also asked about vaccinations received in the past 5 years. It is noteworthy that 19.5% 

of the patients did not get vaccination against influenza, as well as 90.2% against pneumococcus. 

When we investigated the main reason for not getting vaccinations, the patients referred in 18.9% of 
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the cases that the vaccination against influenza was not indicated by their GP, 6.3% did not feel that 

the vaccination against influenza could be efficacious, and 74.8% were worried about side effects. 

Similarly, when we asked for the same information for pneumococcus, the patients answered in 

29.5% of the cases that this vaccination was not indicated by their GPs and almost half of the 

participants (47.0%) were worried about possible side effects (Table 2).  

Table 2. Characteristics about vaccinations for influenza and pneumococcus. 

Variable Values Influenza Pneumococcus 

Influenza last 5 years    

 Yes 56.1 - 

Number of seasons 

with influenza 

symptoms 

  - 

 1 48.9  

 2 26.7  

 3 13.3  

 4 11.1  

Suggested by GP    

 Yes 82.9 13.4 

 No 9.8 48.8 

 Don’t 

know/remember 

7.3 37.8 

Vaccination in the 

past 

   

 Yes 78.0 7.3 

 No 19.5 90.2 

 Don’t 

know/remember 

2.4 2.4 

If no, what’s the 

reason 

   

 Not suggested by GP 18.9 29.5 

 Felt not efficacious 6.3 5.9 

 Fear of adverse events 74.8 47.0 

 Other reasons - 17.6 

4. Discussion 

The first aim of this study was to assess the effect of a new plan for vaccination coverage in 

outpatient clinics dedicated to frail older accessing for other reasesons, e.g., the evaluation of 

cognitive status or bone health. Moreover, we evaluated what could stimulate or demotivate older 

people for influenza vaccine uptake in an age group commonly considered at higher risk and very 
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vulnerable to infections. As far as we know, this is the first experience considering frail outpatients 

vaccination.   

In our study we reached, for the first time, a very old population, since most participants aged 

between 70 and 80 years, followed by 80-90 years. Interestingly, caregivers represented 7.3% of 

people vaccinated in our outpatient settings, showing how it is possible to reach also people who 

would otherwise never have been vaccinated. Our study proposed a new concept of proactive 

vaccination: the ideal familiar setting for the older adult would be the GP. However, it is crucial to 

create a network as widespread as possible of outpatient vaccination clinics for older adults, in order 

to guarantee the proximity necessary for greater adhesion to the vaccination coverage. This strategy 

may be applied in territories where there is a shortage of GPs or where the Departments/Districts are 

not able to meet the needs of older population. Finally, regarding the period in which to vaccinate 

the older population, a key article strongly emphasises the need to overcome the old concept of 

seasonal vaccination with a more active intervention, such as that shown in our work [25]. Nowadays, 

vaccination throughout the year is essential, not concentrating the wide choice of available vaccines, 

such as anti pneumococcal, anti Herpes Zoster, and anti- Respiratory Syncytial Virus, among others, 

only in the winter season. The active invitation must always be done, based on a list by birth groups 

or risk factors. Lastly, as recommended in the Italian National Vaccine Prevention Plan 2023-2025, 

the active call cannot be successful if it is not supplemented by an operative communication 

campaign that must go through various networks, including all the figures that orbit around the older 

population. 

Vaccines administration in a hospital setting, including ambulatories, leads to several benefits: 

chance to catching frail patients who, because of their clinical conditions, often go to the hospital; 

depth evaluation of the health condition of this older population; elimination of any physical obstacle 

connected to vaccination facilities; administration of vaccines in a safe setting [26]. The administration 

of vaccines in hospital settings is a plan encouraged by the WHO to decrease "wasted occasions" in 

older adult vaccination, increasing the distribution of health services and endorsing a real interaction 

among healthcare professionals [27,28]. 

To the best of our knowledge, our experience is one of the few made in an outpatient setting, 

used as an instrument to develop vaccination coverage in older populations. Previous experiences 

conducted in hospital settings include an American study where two sequential models were 

compared in a community hospital for assessing patients' vaccination status and eligibility [29], 

without improving the vaccination rates; another study among 248 Italian demonstrated that offering 

influenza vaccination to hospitalised patients could be an effective strategy to increase vaccination 

coverage [21], but vaccination was only for hospitalised patients, not effective enough to reach the 

entire susceptible population. There are few experiences of influenza vaccination among outpatinets, 

such as a South-American study of 465 participants with a median age of 37 years old [30] and 

without a real definition of frail patients according to geriatrics standards. In an American study of 

7182 participants, vaccines were administered only in specific medical reasons such as in allergy, 

infectious disease, pulmonary, and rheumatology ambulatories, with good results in term of 

vaccination rates [31]. However, participants were part of different departments, with great 

difficulties in communicating and managing different professionals, while in our case, different 

specialists of the various outpatient clinics belonged to the same department. Our work significantly 

differ from these important experiences since it is remarkable that almost 70% of the vaccinated 

participants in our ambulatories could be considered as pre-frail or frail from a multidimensional 

point of view.  

People with dementia are at a greater risk of complications from respiratory infections [32], 

therefore vaccinations against influenza and pneumococcal disease can benefit individuals with 

dementia by reducing both mortality and morbidity [33]. The large majority of the participants in our 

study accessed the outpatient clinic for cognitive disorders (65.9%). A recent systematic review and 

meta-analysis showed that influenza vaccination was associated with a significantly lower risk of 

dementia, suggesting the role of this vaccination in the prevention of dementia [34]. A previous 

French study of 4682 subjects showed how people with dementia had a slightly nonsignificant lower 
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receipt of influenza vaccine in the year following dementia diagnosis than subjects without dementia 

[35], showing how it is difficult to reach this part of the older population, because their chronic 

condition often forces them home. 

Another important finding of our work is that, with our experience, we increased by 20% the 

vaccination against influenza, as well as 90.2% against pneumococcus. The negative consequences of 

influenza infection in frail patients and those with chronic diseases are well reported in the literature, 

as are the benefits of vaccination, especially in older people with cardiovascular diseases, diabetes 

and chronic lung disease [36]. In our setting we administated an high-dose and adjuvanted 

inactivated influenza vaccination, specifically developed to provide enhanced immune responses in 

older adults [37], who generally have low responses mainly due to immunosenescence, comorbidities 

and frailty.  

Regarding pneumococcus, growing evidence suggests that pneumococcal vaccine also reduce 

pneumonia and lower respiratory tract infections more broadly, including protecting against viral-

associated respiratory diseases. We administered 20‑valent pneumococcal conjugate vaccine, and 

even a Japanese study showed how in the COVID-19 era, replacing current PPSV23 with a single-

dose of PCV20 immunisation programme for 65-year-old adults was highly cost-effective and more 

favourable in otucomes [38].  

In our study 26.8% received the co-administration of anti-pneumococcal and anti influenza 

vaccination and this could have possible additive effects: a meta-analysis showed how this 

association was correlated with a significantly lower pneumonia rate than influenza vaccination 

alone, and with a significantly lower all-cause mortality rate than influenza vaccination alone [39], 

supporting the role of concomitant anti-pneumococcal and anti-influenza vaccination for older 

people. 
Our study analyzed vaccination coverage in the past 5 years, and a sadly higher percentage of 

older patients did not get vaccination against influenza or against pneumococcus. The reasons for 

hesitancy in vaccination are usually complex and include socio-demographic, physical, 

and psychosocial factors. Gradually, psychosocial factors are being recognised as the first reason why 

people refuse vaccinations [40]. Usually a population without having experience of the influenza 

vaccine, has more worries and confusions about security and usefulness of vaccination [41]. 

Investigating the main reasons for not getting vaccinated about influenza and pneumococcus, 

more than 70 % reported that they were worried about side effects for the first one, and almost half 

of the patients for the second one. At the same time, another reason of the vaccination hesitancy is 

that health care professionals find many problems in communicating with older people about 

vaccines [42]. A Dutch study showed that the most important reasons for this communication gap 

were lack of time, due to clinical problems or high number of patients in ambulatorry setting, or 

clinical problems that were taking precedence over discussing [43]. On the other side, even the 

patients had sometimes a negative attitude and lack of understanding about the information 

provided, with a misinformation on vaccines, as well as anti-vax beliefs [42].  

The present results were very encouraging for us and testify trust between outpatients and 

professional in our outpatient clinics, which is a crucial aspect in order to lead to reasonable goals. 

We observed that numerous  patients listened to our reasons to get vaccinated, sometimes more than 

to the GP, with whom they may not have had a valid relationship, hihlighting the great impact of this 

new strategy of vacciantion. Our results reported that in 18.9% of the cases, the vaccination against 

influenza, and in 29.5% of the cases against pneumococcal, were not indicated by the GP. Vaccine 

hesitancy among GPs could explain these data: a French study of 1712 randomly selected GPs, 

showed that 16% to 43% of them, sometimes or never recommended at least one specific vaccine to 

their target patients [44]. This behavior may depend on their small trust in authorities, their 

perception of the utility and risks of vaccines, and their comfort in explaining the importance of 

vaccination, particularly in frail older people. At the same time, another French study of 693 GPs 

demonstrated how they had divergent immunisation attitudes toward their relatives and their 

patients, especially when considering the newest and most controversial vaccines, with HPV vaccine 

being the main focus of controversies [45]. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 April 2024                   doi:10.20944/preprints202404.0207.v1



 9 

 

The findings of our study must be interpreted within its limitations. The main limitation is the 

lack of a control group: therefore, no comparison was made between a group receiving vaccinations 

and a group not receiving it. However, our study is a pilot experience and we did not plan to have a 

control group. Additionally, information about vaccination and signs or symptoms typical of 

influenza were self-reported, which may not exlude the possibility of bias. Thirdly, the small 

population included may not be representative of all frail older people designed for vaccine coverage 

in the general population, even if our data suggest that the population targeted was frail from 

different points of view, including comorbidities, polypharmacy, and disability. 

5. Conclusions 

Our study demonstrated how a new vaccination strategy in the outpatient clinic setting is 

possible, especially for frail people. This is the first experience, to the best of our knowledge, of frail 

outpatients vaccination, representing a unique experience. Proposing influenza and pneumococcal 

vaccination for outpatients could be an effective instrument to improve immunization coverage. If 

our new concept of vaccination would be applied in a large scale in every hospital or health care 

facility, a significant improvement in influenza and pneumococcal vaccines rates for frail people 

could be reached. 
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