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Abstract

The global population of older adults is growing. Older adults are more vulnerable to
infectious diseases compared to younger adults. Vaccines are available to protect
older adults against several infectious diseases, yet their uptake remains sub-optimal.
Healthcare professionals (HCP) play an important role in vaccine decisions of older
adults and subsequently they could improve the vaccine uptake. This study aims to
identify HCPs’ awareness, attitudes and perceptions regarding older adult vaccina-
tion. Moreover, the study investigates HCPs' information needs, information seeking
behaviour and factors influencing older adult vaccine communication. Semi-structured
in-depth interviews were conducted with 79 HCPs involved in older adult vaccination
in Hungary, Italy, the Netherlands and France. The interview guide was inspired by the
Integrated Change Model (I-Change Model) and included both questions about exist-
ing vaccines and hypothetical new vaccines. All interviews were transcribed verbatim
and subjected to a process of coding. Thematic analysis was performed and cross-
country comparisons were made. Participants in all four countries generally shared
positive views about vaccines although some reservations regarding vaccines were
also shared. In case of a hypothetical new vaccine, HCPs in all countries indicated a
need for information on disease and vaccine characteristics, including on efficacy, side-
effects and contra-indications. The introduction of new vaccines and patient questions
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were drivers for information seeking among HCPs. Main sources of information used
by HCPs were scientific articles and national institutes. Participants mentioned factors
that could either prevent them from discussing vaccines or hamper the conversation.
They expressed a desire to further develop their communication skills on vaccines.
Information provision for HCPs is crucial to increase their awareness and knowledge
on vaccines. However, information alone is insufficient to adequately prepare HCPs for
discussing vaccines with older adults. Dedicated learning activities to acquire commu-
nication skills about vaccines are also needed.

Introduction

Over the last decades the number of older adults (i.e., people aged 65 years and
over) across the globe almost tripled from 258 million in 1980—771 million in 2022
[1]. Ageing causes the functioning of the immune system to decrease, also known as
immunosenescence, which leaves older adults more vulnerable to infectious dis-
eases [2,3]. Moreover, comorbidities such as cardiovascular diseases [4—6], diabetes
mellitus [2,3,5] and chronic respiratory conditions [5,6] also increase vulnerability

to infectious diseases. Older adults often also experience severe complications of
infectious diseases [5]. Invasive pneumococcal disease [7,8], herpes zoster [9] and
tetanus [10] occur more often among older adults compared to younger persons.
Moreover, invasive pneumococcal disease [8], influenza [11] and Covid-19 [12] are
associated with higher mortality in older adults. The mortality rate for influenza, for
instance, was estimated to be 35 times higher in older adults, compared to those
younger than 65 years of age [11].

Vaccines are available to protect older adults against several infectious diseases,
including influenza, pneumococcal disease, herpes zoster, tetanus and Covid-19.
Vaccination is an effective preventive measure against these infectious diseases, as it
decreases both its incidence [13—15], morbidity [16] and mortality [16—18]. However, the
uptake of vaccines among older adults remains sub-optimal. For example, only half of
older adults in the European Union received the influenza vaccine in 2021 [17] leaving
a significant proportion of older adults more vulnerable to this disease. Moreover, in a
survey held in nine European countries, only 18% of participants aged over 65 years
reported receiving pneumococcal vaccination [19]. One of the reasons for the low vaccine
uptake of vaccines among older adults is the lack of knowledge about which vaccines
are available to them. Moreover, perceptions on characteristics of both vaccines and the
diseases against which they protect, play a role in older adults’ decision-making on vac-
cines [20]. According to the integrated change model, perceptions may be informed by
the information received. Awareness factors such as perceptions and knowledge may in
turn influence motivation factors, and ultimately behaviour [21]. This implies an unrealized
potential to enhance vaccine uptake by improving information provision.

In previous research, we found that older adults want to be informed by health-
care professionals (HCPs) on vaccines available to them [20]. Moreover, vaccine
recommendations by HCPs are considered one of the main reasons for older adults
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to accept a vaccine while the absence of HCP recommendations regarding vaccines has been mentioned as an important
reason not to get a vaccine [22,23]. However, whether an HCP vaccine recommendation is followed may be influenced

by several factors, such as the type of HCP recommending it. For example, it has been mentioned by HCPs that older
adults seem to prefer vaccine recommendations to come from a physician [24]. This was also in line with another study in
which it was found that older adults accepted a vaccination offered by a nurse less than when offered by a physician [25].
Furthermore, both HCPs [24] and older adults [26] mention trust as a reason to follow the HCPs vaccine recommendation.
This suggests that HCPs, and particularly physicians, play an important role in the vaccination decision and thus they
could potentially help to improve the uptake of vaccines by older adults.

A deeper understanding of vaccine characteristics could enhance healthcare professionals’ confidence to prescribe
vaccines to their patients [27,28]. HCPs’ knowledge on vaccine recommendations is positively associated with their
intention to vaccinate older adults [29] and eventually with vaccination rates [30]. On the other hand, uncertainty regard-
ing vaccine effectiveness [24,31], as well as a general lack of knowledge on older adult vaccines [24] hampers HCPs’
engagement in communicating about vaccines for older adults.

As knowledge plays a key role in HCP vaccination behaviours, such as recommending vaccines, it is important to
understand HCP needs regarding information and education on vaccines for older adults. However, the topic of inform-
ing and educating HCPs on older adult vaccination is underexplored in the scientific literature. One study reports that
information on national vaccination guidelines was perceived helpful as it clarified the recommendations [28], whereas
another study found insufficient knowledge and awareness on older adult vaccination among HCPs to perform immuni-
zation screening in patients. Moreover, the study specifically identified a need for more information on the pneumococcal
vaccine [32]. This finding was corroborated by another study where HCPs indicated not only a need for information on the
pneumococcal vaccine, but also on the disease [33]. To address this gap in literature, this study aims to identify HCPs atti-
tudes and perceptions toward vaccines for older adults, vaccine awareness, their information needs to adequately inform
older adults about vaccines, information seeking behaviours and sources used, as well as factors influencing vaccination
communication with older adults. This multi-country study focuses on vaccines against influenza, pneumococcal disease,
herpes zoster, tetanus and Covid-19 as well as on a hypothetical new vaccine for an unspecified infectious disease. Using
a hypothetical vaccine case enabled us to identify all topics participants need information on regarding a vaccine, regard-
less of pre-existing knowledge of specific vaccines.

Methods
Research design

This study adheres to the Consolidated Criteria for Reporting Qualitative Research (COREQ) checklist (S2 Text). Data
was collected in in four European countries: France, Italy, Hungary and the Netherlands. In each country, we conducted
semi-structured open-ended interviews with HCPs for in-depth exploration of individual perceptions [34]. This cross-
country design allowed to focus on country-level specificities while enabling the identification of themes that are applicable
to multiple countries. Table 1 provides an overview of the vaccine recommendations relevant to our study for the period in
which the interviews were conducted.

Interview guide

The interview guide was inspired by the Integrated Change Model (I-Change model) [21,41] and consisted of questions
regarding awareness, attitudes and perceptions regarding older adult vaccination, with a focus on vaccines against
influenza, pneumococcal disease, herpes zoster, tetanus and Covid-19. It also included questions regarding information
needs and consulted sources.

To identify the information needs and sources, we presented participants with a case study on a hypothetical vaccine
in which we asked them what information they would need to be able to inform their patients about this new vaccine.
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Table 1. Vaccine recommendations 2020/2021.

Vaccines Part of national vaccine recommendations for older adults?
Yes/No +age
the Netherlands (NL) Italy (IT) France (FR) Hungary (HU)
Influenza Yes, 60+yrs Yes, 60 +yrs? Yes, 65+yrs Yes, 60+yrs
Pneumococcal Yes, 60-75 yrs Yes, 65+yrs No, risk groups Yes, 60+yrs
Herpes zoster No Yes, 65+yrs Yes, 65-74 yrs No
Tetanus No Yes, every 10 yrs from age 18 Yes, every 10 yrs from age 65 No
Covid-19 Yes, 60 +is priority group’ Yes, 60+, starting with those 80 +3 Yes, 65+, starting with those 75+* Yes, 60 +is priority group®

Source: ' [35], 2 [36], 2 [37], * [38], ° [39]. Unless otherwise mentioned the source used is the ECDC Vaccine scheduler [40].

https://doi.org/10.1371/journal.pgph.0004928.t001

Furthermore, the interview guide allowed for flexibility in the answers to accommodate a variety of issues that might arise
during the discussion, without imposing views by the interviewer.

Prior to the start of the data collection, the interview guide was pilot tested in the Netherlands among a pharmacist and
a nurse. After this, the interview guideline was finalized for use in each of the four countries. The full interview guideline
can be found in S3 Text.

Data collection

Respondent selection. In a previous study we identified several categories of HCPs that are considered key
informants for older adult vaccination, including general practitioners, medical specialists and public health professionals
[20]. In our sampling strategy, we supplemented these categories with other HCP categories who have regular contact
with older adults, such as geriatricians, physicians in elderly care, pharmacists and nurses. A recent systematic review
found that data saturation was often achieved between nine and sixteen interviews. For multi-country interview studies
this number was higher [42]. Therefore, we aimed to conduct at least between the nine and sixteen interviews in each
country.

The sampling strategy in all four countries comprised of identifying and contacting relevant professional contacts in the
researchers’ networks. This initial strategy was supplemented in Hungary with e-mails to vaccination clinics and contacting
relevant HCPs with publicly available contact details. Subsequently, a snowball approach was conducted by asking inter-
viewees for potential new participants in their network. In France the initial recruitment strategy was supplemented with
approaching the university department for general practitioners and reaching out to various professional associations. In
the Netherlands the initial sampling strategy was supplemented by contacting relevant professional associations of HCPs
and the Dutch Influenza Foundation. We asked them to distribute an invitation message among their members. In Italy no
additional recruitment strategies were used.

Interested HCPs were asked to enrol for the study by contacting the research team in the country of residence. Par-
ticipation requests were approved if HCPs were involved in providing care to older adults and/or involved in older adult
vaccination.

Ethics approval and consent to participate. In Italy, the study was approved by the Comitato Etico di Area Vasta
Emilia Centro (CE-AVEC) - Bologna under number 848/2020/0Oss/UniFe on September the 17" 2020. In Hungary, the
study was approved by the Scientific and Research Ethics Committee of the Health Science Council under number
IV/7339-1/2020/EKU on August 27, 2020. In France, the study was approved by the institutional review board “Comité
d’Ethique du CHU de Saint-Etienne” IRBN1162020/CHUSTE on September 3, 2020. In the Netherlands, the study
received an ethics waiver from the Medical Research Ethics Committee (MREC, protocol number 20-368/C) in Utrecht
because no invasive procedures were conducted and no personal health data was collected.
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Information letters were sent to the prospective participants before the interview. In all countries the same information letter
was used, which was translated into Dutch, Hungarian, Italian and French. The participants were informed that they could
contact the researchers for any questions about the study and their participation. Prior to the interview, participants completed
the informed consent form. Participation was entirely voluntary, and participants did not receive a reward for participating.

Additional information regarding the ethical, cultural, and scientific considerations specific to inclusivity in global
research is included in the Supporting Information (S4 Text)

Interviewing procedure. All interviews were conducted between 1 October 2020 and 30 April 2021 by telephone
and via online videocall programs such as Microsoft Teams. The interviews were conducted by MW (the Netherlands),
AC (ltaly), DN (Hungary) and MQ (France). Each interview lasted approximately 30 minutes. Prior to the interview,
participants were asked to fill in a short questionnaire (S5 Text) including demographic characteristics such as age and
profession within healthcare, years of experience and the weekly time spent on older adult vaccination. The demographic
questionnaire was translated in the native language of each of the participating countries. Moreover, each interview was
held in the native language of the respondent (Dutch, Hungarian, Italian or French) and conducted by a native researcher,
accounting for implicit cultural norms and values.

Analyses

The data of the demographic questionnaires were entered in MS Excel, and descriptive analyses were conducted on a
cross-country level in IBM SPSS statistics (version 28.0.1.1).

All interviews were recorded with consent of the interviewee and transcribed verbatim in the native language, leaving
out any identifiable personal information (e.g., names and workplaces). The transcripts from France, Hungary and Italy
were translated into English to perform a cross-country analysis. Data analysis was conducted by Dutch researchers,
which allowed analysing the Dutch interviews without translation.

Thematic analysis was conducted using MAXQDA Plus 2022 (Release 22.5.0) and consisted of open coding, axial
coding, and selective coding. In the stage of open coding, codes were assigned to all relevant passages. Subsequently,
during axial coding, related codes were grouped, forming the main themes. Finally, during selective coding, relations
between themes were identified. One researcher (MW) analysed all transcripts and two other researchers (RE and AP)
analysed 20% of all transcripts for reliability purposes. Differences in coding were discussed until consensus was reached.

The data are presented on country level, enabling identifying differences and similarities between countries. For each
finding the abbreviations of the countries in which it was found, have been added. That is FR (France), IT (ltaly), HU (Hun-
gary) and NL (the Netherlands). Results found in all countries are indicated with ‘all’.

Results
Demographic characteristics of the participants

Of the eighty-two participants interviewed in NL, IT, HU and FR, seventy-nine participants (n=79) were included in the data
analysis. Three interviews were excluded due to lack of patient contact or seeing children only. In all countries, the sample
included various HCP-types, working across diverse settings. With a total of twenty, general practitioners were the HCP-type
with the highest representation in the sample. The second largest group were the medical specialists, working mainly in hospital
settings. Some of the medical specialists were still in training, indicated in Table 2 with ‘Physician (specializing)’. The nurses in
our sample were a heterogenous group, consisting of some working in nursing homes, hospitals, home care or public health.

Themes emerging from the interviews

The results section is organized around five main themes that emerged from the data analysis: ‘awareness’, ‘HCP atti-
tudes and opinions on vaccines’, ‘information needs’, ‘information seeking behaviours and sources used’, and ‘vaccine
communication’.
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Table 2. Demographic characteristics of the participants.

The Italy France Hungary Total
Netherlands
Nr. of participants 25 21 15 18 79
Male/female 8/17 10/11 6/9 6/12 30/49
Median number of years of experience in the profession (range) 14.0 (0-40) |24.0 (2-37)| 16.0 (7-39) | 19.5 (4.5-40) | 19.0 (0-40)
Nr. of participants spending <25% of their weekly time on older adult vaccination| 24 18 15 17 74
Nr. of participants spending 225% of their weekly time on older adult vaccination | 1 3 0 1 5
Profession
General practitioners 6 4 3 7 20
Medical specialists 4 3 1 6 14
Physician (specializing) 1 3 0 0 4
Physician in public health 1 1 0 0 2
Physician in elderly care 1 0 0 0 1
Specialist in elderly care 4 0 0 0 4
Geriatrician 2 3 1 0 6
Occupational physician 2 0 0 2 4
Pharmacist 0 4 5 0 9
Nurse 4 2 5 0 11
Pharmacologist 0 0 0 3 3
Medical director 0 1 0 0 1

https://doi.org/10.1371/journal.pgph.0004928.t002

Within the main themes, participants mentioned various topics of which some are mentioned in all countries, whereas
others are mentioned only in a subset of countries. However, it cannot be concluded that topics not mentioned by par-
ticipants in a particular country are of no importance in that country. On the other hand, topics that were mentioned by
participants do suggest that these topics are important in that particular country.

Awareness. This section presents findings on HCPs' awareness, defined as knowing that vaccines and/or infectious
diseases exist, and their current state of knowledge. Whereas the influenza and tetanus vaccines are commonly well
known in all four study countries, awareness of the other vaccines varied between countries. In the Netherlands and
France some HCPs were unaware of the existence of the pneumococcal vaccine or they knew very little about it, while in
Hungary some participants explained that they knew little about the pneumococcal vaccine as it is outside the scope of
their profession. There were several participants in each country who were not aware of the herpes zoster vaccine, in Italy
this concerned only one participant. The herpes zoster vaccine is also not part of the national vaccine recommendations
for older adults in the Netherlands and Hungary (Table 1). Regarding the vaccines against Covid-19 a small number of
participants in NL and IT mentioned that they knew little about the vaccines being developed. Among the participants
aware of the Covid-19 vaccine, three participants said to feel sufficiently informed (NL: General practitioner 6, FR: Medical
specialist and nurse 5). Another participant also remarked that it was complicated to keep abreast of the most recent
recommendations, as these seemed to change sometimes daily (FR: Pharmacist 4). The findings regarding the Covid-19
vaccines should be interpreted with caution as the vaccine campaigns had not yet started at the beginning of the data
collection, thus comparisons between participants and countries cannot be made.

Regarding the current state of knowledge among the participants, some mentioned that their knowledge on available
vaccines stemmed from university, implying that this knowledge might be outdated (IT, HU). This was illustrated by the
following quote: “Actually, we had little information that go back to medical school.” (IT, Medical director 1).

Three participants mentioned that there was little to no attention for older adult vaccination in education of HCPs (NL,
IT, FR). Nevertheless, other participants perceived their knowledge on vaccines up to date (all) due to recent courses they
followed for example (all).
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Healthcare professionals‘ attitudes and perceptions on vaccines and vaccine preventable diseases. In all
countries, the majority of the HCPs participating had positive views about vaccines. Some even considered themselves
‘pro vaccines’ (all). Moreover, vaccination was seen as a tool of good health (FR), essential (IT) and important (FR).
However, especially in the Netherlands, some participants also had some reservations regarding vaccines. Some
compared vaccines to medication, emphasizing that vaccines should be investigated equally thorough (NL). Vaccines
were perceived as medication (NL, IT, FR) with life-long lasting effects and contra-indications should be taken into account
(NL). One participant said that people should think critically on which vaccine is really necessary for a particular patient
(NL). A few participants perceived the influenza vaccination not useful for older adults in good health (NL, IT). Instead, a
small number of participants suggested a selection should be made on who to offer the influenza vaccination to, based
on risk factors, e.g., patients with certain diseases (NL, IT). Another participant considered it unnecessary to vaccinate
against diseases that are not potentially deadly, but preferred relying on the immune system to fight these diseases: “/
still consider that if it is not a deadly disease, but one with a light pattern, then | do not necessarily recommend preventive
vaccination, because | think it is not necessarily bad for our immune system to have to fight some diseases instead
of getting everything on a tray” (Occupational physician 2, HU). Finally, in the Netherlands one participant described
vaccines as a ‘necessary evil' “And | think that in principle a vaccine can be a necessary evil to prevent very serious
diseases [...] Well, because look, it [vaccination] intervenes of course, you bring something from outside into the body.
And in principle, just very much from the start, that is not something that is desirable” (General practitioner 5, NL).

Most of the participants in all countries were in favour of older adult vaccination, arguing that older adults are a
risk group (HU), and that they need protection by vaccines because their immune system is no longer able to provide
the same protection as in younger people (HU). However, in the Netherlands, the question was raised to what upper
age vaccination is still useful in regard of the weakening immune system. For example, a participant mentioned that
the cost-benefit will be taken more into account when someone is 90+ (NL). Finally, one participant mentioned that
contracting infectious diseases at old ages may even be in the interest of the older adult: “[...] but in the past | learned
in college that pneumonia is ‘an old man’s friend’. Like if someone is already very ill, be happy they get pneumonia
so that they can at least die, to say it very blunt. And | think that Covid has that in part now too.” (Physician nursing
home, NL).

Disease characteristics such as severity and risk, as well as vaccine effectiveness played a role in the perceived
usefulness of vaccines. Regarding severity, many participants agreed that pneumococcal disease is severe enough to
vaccinate against. The same applied for tetanus (NL, FR, HU) although the usefulness was doubted by some as tetanus
is a disease that is rarely being seen (NL), whereas others ascribed this low frequency of occurrence to the effectiveness
of the vaccine against it (NL, FR). Flu was perceived to be severe enough in older adults specifically to vaccinate against
(NL, IT, FR). Finally, participants were ambiguous on whether herpes zoster is severe enough to vaccinate against. Even
though participants in all countries did acknowledge it is severe, some did not frequently see patients with herpes zoster
or did not see many severe cases of it (NL, FR, HU). Also, when comparing herpes zoster with influenza, the latter is
perceived more severe in terms of hospitalizations and complications (IT). Regarding vaccine effectiveness, it is acknowl-
edged by some that they see the effects of the influenza vaccine among their patients by a reduction in the number of
influenza cases and hospitalizations (all). However, several Dutch participants perceived the influenza vaccine’s effective-
ness to be rather low and were divided on its usefulness.

Several participants mentioned that the Covid-19 pandemic strengthened or reinforced their perceptions on the impor-
tance of older adult vaccination (NL, IT, HU). One participant also acknowledged that the perceived importance of vac-
cines had faded over time and that its significance was somewhat forgotten, but that Covid-19 has brought the attention
for vaccines back (IT, Pharmacist 2). Participants noted an increased demand for vaccines against influenza and pneumo-
coccal disease among older adults (NL, HU, IT). One participant however, explains to patients that due to Covid-19 it is
not necessary to vaccinate against influenza “because in my opinion there is not going to be such an influenza epidemic
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like there was when people went around and spent time in the same closed space. So | think it is not such a tragedy, if
you do not get an influenza vaccine this time.” (HU, General practitioner 4).

Many participants were positive about the development of the Covid-19 vaccine (all). They did see it as the only way
out of the pandemic. Others were positive, but under conditions (NL, FR, HU), such as approval by the EMA (NL, HU) or
professional organization (NL). Others were more cautious (all), as the long-term effects were still unknown (NL, IT, HU).
Another mentioned the weight of responsibility that many would follow their advice on whether to vaccinate against Covid-
19 and was therefore hesitant to recommend it before knowing all its potential consequences (HU, Occupational physician
2). Some participants also shared their doubts and fears regarding these new vaccines. For example, a Dutch occupa-
tional physician acknowledged “to find it [Covid vaccine] a little scary” because the participant was wondering whether the
Covid vaccine would be “pushed through or whether it would be done as careful and thorough as other vaccines”.

However, participants may have differed in knowledge and awareness of the Covid between the first and the last inter-
views which may have impacted their attitude. So, the attitudes we found may not be stable due to the newness of the
Covid vaccine.

Information needs. This section presents information needs regarding both existing and hypothetical new vaccines.
Participants mentioned they need more information on existing vaccines than they currently receive, as illustrated by this
quote “Time is not what is lacking, what we’re lacking is information.” (Nurse 1, FR). Respondents specifically indicated
that they receive insufficient information on the Covid-19 vaccine and the herpes zoster vaccine (all). Hence, they
expressed a need for more information on these vaccines. For the herpes zoster vaccine this concerned data justifying
the vaccine in older adults, indications and risks. The information needs for Covid-19 vaccine concerned especially data
availability on safety, side effects and efficacy. Moreover, participants also indicated that they need more information on
vaccines in general (all), such as effectiveness (IT, HU), target group (IT, HU) and the actual number of cases of infectious
disease prevented by vaccination (NL).

In the context of a hypothetical new vaccine, participants distinguished between needs for vaccine specific informa-
tion and disease specific information. HCPs in all countries stressed that they require vaccine specific information on
characteristics such as efficacy, side effects, safety, (contra-) indications, vaccine development and testing procedure,
vaccine composition and mechanism of action, practical matters and cost-benefits. Information on these subjects was
deemed necessary to adequately inform older adults about the hypothetical new vaccine. Participants in all countries
also emphasized disease specific topics on which they would require information, including ‘clinical picture’, ‘severity
and consequences’ and ‘incidence’. The list of information topics mentioned in the interviews can be found in S1 and
S2 Tables.

Participants also indicated a need for more information on the characteristics of existing infectious diseases (e.g.,
clinical picture (NL, HU)) and role & communication (e.g., role of the doctor in vaccination (HU), information on what holds
patients back from vaccination so that we can address this (NL)). This translated also in specific skills participants would
like to learn to develop, focusing on communication with older adults about vaccines; how to approach older adults from
various backgrounds (NL) and communication strategies to convince patients (IT, FR, HU), countering misinformation/
false beliefs (IT). Besides communication skills, another preferred skill to learn was administering vaccines (IT).

Information seeking behaviours and sources used. HCPs indicated that they generally start a search for
information when a patient asks questions or when a new type of vaccine becomes available. This information is generally
looked up online, however, some participants experience difficulties finding the information they look for (NL, FR, HU).
Moreover, according to an Italian participant, information resources are scattered, making it necessary to access multiple
websites before they have all information they need (Pharmacist 1, IT). In the Netherlands, the need to receive information
to ensure HCP knowledge, rather than look for it themselves, was emphasized. Searching for information was perceived
to be time-consuming (NL, FR). Preferred formats to receive information on vaccines were a newsletter on older adult
vaccines (NL) and by e-mail (NL, FR). For Covid-19 specifically, an information hotline and written information were
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mentioned as preferred formats (NL). A challenge identified by participants was that information evolves over time and
that HCPs need to stay up to date themselves (all).

Main sources HCPs in all countries consult for information were scientific publications and national institutes. Especially
in the Netherlands, the majority of participants mentioned they would consult the National Institute of Public Health and
the Environment (RIVM), also in Italy the National Institute of Health (ISS) was mentioned several times, as well as other
government institutes. In Hungary, participants were ambiguous on the usefulness of consulting the National Public Health
Institute (ANTSZ) with some contemplating consulting this source, whereas another said not to consult it “because it is not
a given that they are generally the most up to date on this.” (Occupational physician 2, HU). In France, both government
sources and national institutes were consulted for information. Colleagues were another main source of information in all
countries, either from the same profession or interdisciplinary.

Some organizations also actively approach HCPs with information on vaccines. This happens mainly in France, from
the manufacturer (NL, FR, HU), government (FR), Infovac (FR), and professional associations (NL, FR).

In the Netherlands, participants expressed the wish to be informed on new vaccines by the RIVM, Royal Dutch Medi-
cal Association (KNMG), professional associations, or another official organization that should be medical or with a focus
on older adults. In Italy participants expressed the wish to be informed on new vaccines by the Italian Medicine Agency
(AIFA) or the National Institute of Health.

Vaccine communication. This section presents the views of HCPs regarding the purpose of vaccine communication
with older adults, as well as the factors aiding or complicating the communication.

Vaccination was often mainly discussed seasonally, that is when the influenza campaign takes place. The rest of the
year the topic of vaccination is discussed significantly less (NL, FR, HU). Some participants mentioned that if vaccination
is discussed throughout the year, this was mostly in response to patients initiating the conversation, rather than proac-
tively by HCPs themselves (NL, FR). However, in France it was also mentioned that HCPs should be those who address
vaccination, as patients tend not to bring up the topic of vaccination themselves (FR).

Participants shared different views between countries and within countries in terms of the purpose of vaccine com-
munication with patients. Whereas almost all Dutch participants agreed on informed decision-making as the purpose of
vaccination communication with patients, some Hungarian participants defined the purpose of vaccine communication as
informing only, while others believed that it is precisely their role to convince patients. In Italy and France, the majority of
the responses referred to convincing or persuading patients.

Participants mentioned several factors that could aid their communication with older adults on vaccines, such as expe-
rience using a particular vaccine (FR, HU) and a relationship of trust between older adults and HCPs (all). Several partic-
ipants perceived information on vaccines, and thus knowledge, as a condition to discuss vaccines with older adults (all).
Furthermore, pre-existing medical problems were mentioned as a reason to propose a particular vaccine (IT). Moreover,
discussing vaccination with older adults who suffered from a preventable disease or saw a relative suffer from such dis-
ease, aids the conversation (FR, HU). Finally, older adults starting the conversation on vaccines were also perceived as
helpful by participants (NL).

Factors complicating the communication with older adults on vaccines could be divided into two categories: factors pre-
venting initiating a conversation and factors hampering the conversation. Regarding the first category, HCPs mentioned
that sometimes they forget to discuss vaccination with older adults (IT, NL, HU). Another factor was time. Some partici-
pants mentioned they have sufficient time to discuss vaccines (NL, FR, HU). Both in the Netherlands and Hungary this
was mentioned by almost all HCP-types, in France only by a general practitioner. Another group of participants indicated
they do not necessarily have sufficient time, yet take the time to inform or answer patient questions anyway (NL, FR,
HU). In France this was mentioned by all HCP-types, except geriatricians, whereas in the Netherland this was mentioned
by a geriatrician, as well as several other HCP-types. In Hungary, this was only mentioned by a medical specialist and a
pharmacologist. Finally, a third group reported having insufficient time to discuss vaccination (all). This was mentioned
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most often in Hungary and mainly by general practitioners, followed by medical specialists and occupational physicians. In
the Netherlands this was mentioned less frequent, when compared to Hungary, as well as when comparing it with the first
two categories discussed. Finally, in Italy and France this was mentioned to a lesser extent, yet among several different
HCP-types. The perceived lack of time was in the hospital setting due to clinical problems taking priority over vaccination
discussion (FR, IT). In primary care this was caused by other patients waiting to be seen. Moreover, a lack of knowledge
on particular vaccines made participants feel incompetent to inform older adults on these vaccines. Some mentioned
referring patients to another HCP with knowledge (all).

Factors hampering the conversation were mainly patient factors such as a negative attitude (IT, HU) and lack of understand-
ing the information provided (NL, IT, HU). Also, misinformation on vaccines (all) hampered the conversation on vaccines.

Discussion

The purpose of this study was to identify HCP attitudes and perceptions toward vaccines for older adults, vaccine awareness,
information needs to adequately inform older adults about vaccines, information seeking behaviours and sources used, as well
as factors influencing vaccination communication with older adults. We explored these topics in four European countries.

Our results indicate that HCPs generally have positive views about vaccines, although some reservations were
expressed by participants. Perceived severity of contracting the infectious disease, risk of contracting it, and vaccine
effectiveness all play a role in perceived vaccine usefulness. Several studies corroborate our finding on the role of per-
ceived severity [24,43]. Moreover, the study of Eilers, Krabbe [43] in the Netherlands found that HCPs were divided
regarding the influenza vaccine’s effectiveness. In our study we found that whereas HCPs in the Netherlands were indeed
critical on the effectiveness of the influenza vaccine and differed in their perceptions on the usefulness of the vaccine for
older adults, participants in the other countries perceived a clear effect of the influenza vaccine on the number of cases
and hospitalizations among their patients.

Vaccines against tetanus and influenza are commonly known in all countries, however this is less the case for the
pneumococcal- and herpes zoster vaccines. Regarding the current state of knowledge among the participants, some
mentioned that their knowledge on available vaccines stemmed from university, implying that this knowledge might be
outdated (IT, HU). Two participants mentioned that there was little to no attention for older adult vaccination in HCP
education (NL, IT), which is also in line with Zaouk, Green [32] who found that nurses receive little education on vaccines
and in particular vaccination of older adults seemed to be out of scope. These nurses therefore had very little knowledge
on vaccines available to older adults [32]. Awareness on vaccines for older adults should thus be raised among HCPs by
providing them with education.

Moreover, HCPs in all countries stressed that for any new vaccines they require information on vaccine characteristics
such as efficacy, side effects, safety, (contra-)indications, vaccine development and testing procedures, vaccine compo-
sition and mechanism of action, practical matters and cost-benefits. HCPs also need information on specific topics of the
disease, such as the ‘clinical picture’, ‘incidence’, severity and consequences’. In the literature we found that HCP knowl-
edge on vaccines is positively associated with offering vaccines to their patients [27,28], their intention to vaccinate [29]
and eventually with the vaccination rates [44]. Our finding contributes to this existing body of literature as it defines the
topics HCPs need information on with regard to both vaccines and infectious diseases. Moreover, we identified that HCPs
did not only need knowledge, but would also like to develop skills regarding vaccine communication with older adults.
Education on vaccines for adults should be tailored to these information needs, consisting of theoretical knowledge on
vaccines and infectious diseases, but also of a communication skills training.

New vaccines and patient questions were drivers of information seeking among participants. Information seeking
was perceived challenging by some, and it was suggested to ensure HCP knowledge by providing them with vaccine
knowledge. Important information sources were scientific literature, national public health institutes and professional
associations.
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Two purposes of vaccine communication emerged from this study: 1) informed decision-making, and 2) convincing/
persuading older adults to take a vaccine. This is in line with the qualitative review of Glenton, Carlsen [24] who iden-
tified similar purposes of vaccine communication. However, whereas this review reports this purpose per country, our
cross-country analysis shows a more nuanced situation where differences in purpose differ not only between countries,
but also within countries. Moreover, some of the factors complicating the initiation of the vaccine conversations from our
study, such as lack of time, priorities and forgetfulness corroborate the findings of Glenton, Carlsen [24]. Whereas pre-
vious studies [27-30] stressed the significance of HCP vaccine knowledge to discuss vaccination with older adults, our
study confirms this, as we found that knowledge was both a facilitator when present, as well as a reason not to discuss
vaccination with older adults when lacking.

A considerable strength of this study was its cross-country design because it allowed for comparison between countries.
Comparing four European countries showed that HCPs in each country have largely similar information needs and consult
to an extent similar sources. Differences were found between the countries regarding vaccine awareness, which also partly
correspond to differences between vaccination programs per country (Table 1). Another strength of our study was the method
of conducting individual interviews, which can be used for in-depth discussions of topics [34]. Thus, it allowed for in-depth
exploration of the awareness, attitude, communication experiences, information and education needs of HCPs.

Our study also has some limitations. Over the course of the interview period Covid-19 vaccine campaigns were rolled out
in each country. This caused some interviews to be conducted before Covid-19 vaccines were available and others during
the vaccination rollout phase, which may have influenced participants’ awareness, attitude and perceptions on the Covid-19
vaccines as well as the information provision and information needs regarding this vaccine. A follow-up study is needed to
investigate the stability of these findings over time. Furthermore, it cannot be concluded that information needs not mentioned
by participants in one country have no importance in that country. A quantitative validation of this study would be needed to
generalize our findings. Another limitation was that the interviews were conducted by multiple researchers in order to ensure
they were conducted in the native language of each country. This might have caused some bias as there are always small
differences between interviewers in terms of interview style. However, we mitigated this by using standardized data collection
materials, including a uniform interview guide and information letter across all four countries. Interview transcripts were either
directly translated by researchers with a medical background (HU), or translations were developed using software and then
thoroughly checked by researchers (IT, FR). There was no need to translate the Dutch interviews because the data-analysis
was conducted in the Netherlands. Nonetheless we cannot completely rule out that some misinterpretations due to inaccurate
translations may have occurred. Another limitation is that we did not register any names of workplaces, such as hospitals, in
order to protect the privacy of participants. However, to avoid including participants only from a small set of workplaces, we
recruited participants from various organizations and work settings.

We explored attitudes, awareness and information needs regarding older adult vaccination in four European countries.
More awareness needs to be raised among HCPs in Europe regarding older adult vaccination. Lack of knowledge may
lead to suboptimal use of vaccines as HCPs do not know the full array of vaccines at their disposal. Moreover, a lack of
knowledge hampers HCP communication with older adults on vaccines as it may prevent them from raising the topic. Our
study identifies not only theoretical information needs, but also the need for training in communication skills to discuss
vaccines with older adults. The insights we obtained can be used to inform future efforts to develop educational interven-
tions for HCPs to further encourage older adult vaccination.

Supporting information

S1 Text. Member list VITAL Consortium.
(DOCX)

S2 Text. COREQ checklist.
(DOCX)

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0004928  September 2, 2025 11/14



http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004928.s001
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004928.s002

. Global Public
PLO}' Health

S3 Text. Interview study guide.
(DOCX)

S4 Text. Checklist inclusivity in global research.
(DOCX)

S5 Text. Demographic questionnaire.
(DOCX)

S1 Table. Information needs new vaccine.
(DOCX)

S2 Table. Information needs new infectious disease.
(DOCX)

Acknowledgments

The research leading to these results was conducted as part of the VITAL consortium. For further information please refer
to www.vital-imi.eu. The purpose of this study is to provide input for an education- and trainings platform on vaccines for
older adults, targeting HCPs.

We are grateful to Maxime Quatrehomme for his contribution to the data collection and to Anne-Romy Peelen for her
contribution to the data-analysis. Furthermore, we would like to thank the participants who gave us permission to interview
them for their time and valuable input, without them this study would not have been possible.

Part of this research has been presented in the form of a poster at the EUPHA 2022 in Berlin, Germany.

Author contributions

Conceptualization: Manuela Dominique Wennekes, Renske Eilers, Antonella Caputo, Francesco Nicoli, Amandine
Gagneux-Brunon, Riccardo Gavioli, Zoltan Voké, Aura Timen.

Data curation: Manuela Dominique Wennekes.

Formal analysis: Manuela Dominique Wennekes, Freek De Haan, Renske Eilers.

Investigation: Manuela Dominique Wennekes, Antonella Caputo, David Nagy.

Methodology: Manuela Dominique Wennekes.

Supervision: Freek De Haan, Mart L. Stein, Aura Timen.

Writing — original draft: Manuela Dominique Wennekes.

Writing — review & editing: Freek De Haan, Renske Eilers, Antonella Caputo, Francesco Nicoli, David Nagy, Mart L.
Stein, Amandine Gagneux-Brunon, Riccardo Gavioli, Zoltan Voko, Aura Timen.

References

1. United Nations Department of Economic and Social Affairs PD. World Population Prospects 2022: Summary of Results. New York: United Nations,
United Nations Department of Economic and Social Affairs PD; 2022.

2. Kline KA, Bowdish DME. Infection in an aging population. Curr Opin Microbiol. 2016;29:63—7. https://doi.org/10.1016/j.mib.2015.11.003 PMID:
26673958

3. Yoshikawa TT, Norman DC. Geriatric Infectious Diseases: Current Concepts on Diagnosis and Management. J Am Geriatr Soc. 2017;65(3):631—41.
https://doi.org/10.1111/jgs.14731 PMID: 28140454

4. Davis MM, Taubert K, Benin AL, Brown DW, Mensah GA, Baddour LM. Influenza Vaccination as Secondary Prevention for Cardiovascular Disease.
Circulation. 2006;114(14):1549-53.

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0004928 September 2, 2025 12/14



http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004928.s003
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004928.s004
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004928.s005
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004928.s006
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004928.s007
http://www.vital-imi.eu
https://doi.org/10.1016/j.mib.2015.11.003
http://www.ncbi.nlm.nih.gov/pubmed/26673958
https://doi.org/10.1111/jgs.14731
http://www.ncbi.nlm.nih.gov/pubmed/28140454

! Global Public
PLON' Health

10.
1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Keilich SR, Bartley JM, Haynes L. Diminished immune responses with aging predispose older adults to common and uncommon influenza compli-
cations. Cell Immunol. 2019;345:103992. https://doi.org/10.1016/j.cellimm.2019.103992 PMID: 31627841

Kyaw MH, Rose CE Jr, Fry AM, Singleton JA, Moore Z, Zell ER, et al. The influence of chronic illnesses on the incidence of invasive pneumococcal
disease in adults. J Infect Dis. 2005;192(3):377-86. https://doi.org/10.1086/431521 PMID: 15995950

European Centre for Disease Prevention and Control. Invasive pneumococcal disease: Annual epidemiological report for 2018. Stockholm: ECDC;
2020.

Marrie TJ, Tyrrell GJ, Majumdar SR, Eurich DT. Effect of Age on the Manifestations and Outcomes of Invasive Pneumococcal Disease in Adults.
Am J Med. 2018;131(1):100.e1-100.e7. https://doi.org/10.1016/j.amjmed.2017.06.039 PMID: 28803139

Pinchinat S, Cebrian-Cuenca AM, Bricout H, Johnson RW. Similar herpes zoster incidence across Europe: results from a systematic literature
review. BMC Infect Dis. 2013;13:170. https://doi.org/10.1186/1471-2334-13-170 PMID: 23574765

European Centre for Disease Prevention and Control. Tetanus: Annual epidemiological report for 2022. Stockholm: ECDC; 2024.

Paget J, Danielle luliano A, Taylor RJ, Simonsen L, Viboud C, Spreeuwenberg P, et al. Estimates of mortality associated with seasonal influenza for
the European Union from the GLaMOR project. Vaccine. 2022;40(9):1361-9. https://doi.org/10.1016/j.vaccine.2021.11.080 PMID: 35094868

Yanez ND, Weiss NS, Romand J-A, Treggiari MM. COVID-19 mortality risk for older men and women. BMC Public Health. 2020;20(1):1742. https://
doi.org/10.1186/s12889-020-09826-8 PMID: 33213391

Demicheli V, Jefferson T, Di Pietrantonj C, Ferroni E, Thorning S, Thomas RE, et al. Vaccines for preventing influenza in the elderly. Cochrane
Database Syst Rev. 2018;2(2):CD004876. https://doi.org/10.1002/14651858.CD004876.pub4 PMID: 29388197

Fedson DS, Nicolas-Spony L, Klemets P, van der Linden M, Marques A, Salleras L, et al. Pneumococcal polysaccharide vaccination for adults: new
perspectives for Europe. Expert Rev Vaccines. 2011;10(8):1143—-67. https://doi.org/10.1586/erv.11.99 PMID: 21810065

Govaert TM, Thijs CT, Masurel N, Sprenger MJ, Dinant GJ, Knottnerus JA. The efficacy of influenza vaccination in elderly individuals. A random-
ized double-blind placebo-controlled trial. JAMA. 1994;272(21):1661-5. PMID: 7966893

Esposito S, Franco E, Gavazzi G, de Miguel AG, Hardt R, Kassianos G, et al. The public health value of vaccination for seniors in Europe. Vaccine.
2018;36(19):2523-8. https://doi.org/10.1016/j.vaccine.2018.03.053 PMID: 29615269

Eurostat. Statistics Explained: Influenza statistics. Eurostat; 2023 11/08/2023.

Hak E, Buskens E, van Essen GA, de Bakker DH, Grobbee DE, Tacken MAJB, et al. Clinical effectiveness of influenza vaccination in persons
younger than 65 years with high-risk medical conditions: the PRISMA study. Arch Intern Med. 2005;165(3):274—-80. https://doi.org/10.1001/
archinte.165.3.274 PMID: 15710789

Ipsos. Adult pneumonia vaccination understanding in Europe: 65 years and over. 2017.

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

de Vries H, Mudde A, Leijs |, Charlton A, Vartiainen E, Buijs G, et al. The European Smoking Prevention Framework Approach (EFSA): an example
of integral prevention. Health Educ Res. 2003;18(5):611-26. https://doi.org/10.1093/her/cyg031 PMID: 14572020

Eiden AL, Barratt J, Nyaku MK. Drivers of and barriers to routine adult vaccination: A systematic literature review. Hum Vaccin Immunother.
2022;18(6):2127290. https://doi.org/10.1080/21645515.2022.2127290 PMID: 36197070

Wheelock A, Thomson A, Sevdalis N. Social and psychological factors underlying adult vaccination behavior: lessons from seasonal influenza
vaccination in the US and the UK. Expert Rev Vaccines. 2013;12(8):893—-901. https://doi.org/10.1586/14760584.2013.814841 PMID: 23944683

Glenton C, Carlsen B, Lewin S, Wennekes MD, Winje BA, Eilers R, et al. Healthcare workers’ perceptions and experiences of communicating with
people over 50 years of age about vaccination: a qualitative evidence synthesis. Cochrane Database Syst Rev. 2021;7(7):CD013706. https://doi.
org/10.1002/14651858.CD013706.pub2 PMID: 34282603

Crouse BJ, Nichol K, Peterson DC, Grimm MB. Hospital-based strategies for improving influenza vaccination rates. J Fam Pract. 1994;38(3):258—
61. PMID: 8126406

Eilers R, Krabbe PFM, de Melker HE. Motives of Dutch persons aged 50 years and older to accept vaccination: a qualitative study. BMC Public
Health. 2015;15:493. https://doi.org/10.1186/s12889-015-1825-z PMID: 25981624

Paterson P, Meurice F, Stanberry LR, Glismann S, Rosenthal SL, Larson HJ. Vaccine hesitancy and healthcare providers. Vaccine.
2016;34(52):6700-6. https://doi.org/10.1016/j.vaccine.2016.10.042 PMID: 27810314

Huston SA, Ha DR, Hohmann LA, Hastings TJ, Garza KB, Westrick SC. Qualitative Investigation of Community Pharmacy Immunization Enhance-
ment Program Implementation. J Pharm Technol. 2019;35(5):208—18. https://doi.org/10.1177/8755122519852584 PMID: 34752512

Herzog R, Alvarez-Pasquin MJ, Diaz C, Del Barrio JL, Estrada JM, Gil A. Are healthcare workers’ intentions to vaccinate related to their knowl-
edge, beliefs and attitudes? A systematic review. BMC Public Health. 2013;13:154. https://doi.org/10.1186/1471-2458-13-154 PMID: 23421987

MacDougall D, Halperin BA, MacKinnon-Cameron D, Li L, McNeil SA, Langley JM, et al. Universal tetanus, diphtheria, acellular pertussis (Tdap)
vaccination of adults: What Canadian health care providers know and need to know. Hum Vaccin Immunother. 2015;11(9):2167—79. https://doi.org/
10.1080/21645515.2015.1046662 PMID: 26090861

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0004928  September 2, 2025 13/14



https://doi.org/10.1016/j.cellimm.2019.103992
http://www.ncbi.nlm.nih.gov/pubmed/31627841
https://doi.org/10.1086/431521
http://www.ncbi.nlm.nih.gov/pubmed/15995950
https://doi.org/10.1016/j.amjmed.2017.06.039
http://www.ncbi.nlm.nih.gov/pubmed/28803139
https://doi.org/10.1186/1471-2334-13-170
http://www.ncbi.nlm.nih.gov/pubmed/23574765
https://doi.org/10.1016/j.vaccine.2021.11.080
http://www.ncbi.nlm.nih.gov/pubmed/35094868
https://doi.org/10.1186/s12889-020-09826-8
https://doi.org/10.1186/s12889-020-09826-8
http://www.ncbi.nlm.nih.gov/pubmed/33213391
https://doi.org/10.1002/14651858.CD004876.pub4
http://www.ncbi.nlm.nih.gov/pubmed/29388197
https://doi.org/10.1586/erv.11.99
http://www.ncbi.nlm.nih.gov/pubmed/21810065
http://www.ncbi.nlm.nih.gov/pubmed/7966893
https://doi.org/10.1016/j.vaccine.2018.03.053
http://www.ncbi.nlm.nih.gov/pubmed/29615269
https://doi.org/10.1001/archinte.165.3.274
https://doi.org/10.1001/archinte.165.3.274
http://www.ncbi.nlm.nih.gov/pubmed/15710789
https://doi.org/10.1007/s11357-022-00682-5
https://doi.org/10.1007/s11357-022-00682-5
http://www.ncbi.nlm.nih.gov/pubmed/36413259
https://doi.org/10.1093/her/cyg031
http://www.ncbi.nlm.nih.gov/pubmed/14572020
https://doi.org/10.1080/21645515.2022.2127290
http://www.ncbi.nlm.nih.gov/pubmed/36197070
https://doi.org/10.1586/14760584.2013.814841
http://www.ncbi.nlm.nih.gov/pubmed/23944683
https://doi.org/10.1002/14651858.CD013706.pub2
https://doi.org/10.1002/14651858.CD013706.pub2
http://www.ncbi.nlm.nih.gov/pubmed/34282603
http://www.ncbi.nlm.nih.gov/pubmed/8126406
https://doi.org/10.1186/s12889-015-1825-z
http://www.ncbi.nlm.nih.gov/pubmed/25981624
https://doi.org/10.1016/j.vaccine.2016.10.042
http://www.ncbi.nlm.nih.gov/pubmed/27810314
https://doi.org/10.1177/8755122519852584
http://www.ncbi.nlm.nih.gov/pubmed/34752512
https://doi.org/10.1186/1471-2458-13-154
http://www.ncbi.nlm.nih.gov/pubmed/23421987
https://doi.org/10.1080/21645515.2015.1046662
https://doi.org/10.1080/21645515.2015.1046662
http://www.ncbi.nlm.nih.gov/pubmed/26090861

! Global Public
PLON' Health

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.
4.

42.

43.

44,

de Gomensoro E, Del Giudice G, Doherty TM. Challenges in adult vaccination. Ann Med. 2018;50(3):181-92. https://doi.org/10.1080/07853890.20
17.1417632 PMID: 29338438

Zaouk H, Green JJ, Leask J. Immunisation status screening in the emergency department: why are we forgetting the elderly? Australasian Emer-
gency Care. 2020;23(2):84-9.

Badertscher N, Morell S, Rosemann T, Tandjung R. General practitioners’ experiences, attitudes, and opinions regarding the pneumococcal vacci-
nation for adults: a qualitative study. Int J Gen Med. 2012;5:967—74. https://doi.org/10.2147/IJGM.S38472 PMID: 23204861

Ryan F, Coughlan M, Cronin P. Interviewing in qualitative research: The one-to-one interview. International Journal of Therapy and Rehabilitation.
2009;16(6):309-14.

Gezondheidsraad. Strategieén voor COVID-19-vaccinatie. Den Haag: Gezondheidsraad; 2020. Contract No.: 2020/23.

Ministero della Salute. Influenza, la circolare con le raccomandazioni per la stagione 2020-2021 2020 [updated June 5, 2020]. Available from:
https://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&id=4859

Gazetta Ufficiale della Repubblica Italiana. Vaccinazione anti-SARS-CoV-2/COVID-19 piano strategico: Elementi di preparazione e di implemen-
tazione della strategia vaccinale. 2020. p. 24-37.

Haute Autorité de Santé HAS. Stratégie de vaccination contre le Sars-Cov-2 - Recommandations préliminaires sur la stratégie de priorisation des
populations a vacciner. Recommandation vaccinale. Saint-Denis La Plaine; 2020.

European Centre for Disease Prevention and Control. Overview of the implementation of COVID-19 vaccination strategies and deployment plans
in the EU/EEA. Stockholm: ECDC; 2021 June 14.

European Centre for Disease Prevention and Control. Vaccine Scheduler n.d. [Available from: https://vaccine-schedule.ecdc.europa.eu/

De Vries H. An integrated approach for understanding health behavior; the I-change model as an example. Psychol Behav Sci Int J.
2017;2(2):555-85.

Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: A systematic review of empirical tests. Soc Sci Med. 2022;292:114523.
https://doi.org/10.1016/j.socscimed.2021.114523 PMID: 34785096

Eilers R, Krabbe PFM, de Melker HE. Attitudes of Dutch general practitioners towards vaccinating the elderly: less is more? BMC Fam Pract.
2015;16:158. https://doi.org/10.1186/s12875-015-0377-8 PMID: 26510703

MacDougall DM, Halperin BA, MacKinnon-Cameron D, Li L, McNeil SA, Langley JM, et al. The challenge of vaccinating adults: attitudes and
beliefs of the Canadian public and healthcare providers. BMJ Open. 2015;5(9):e009062. https://doi.org/10.1136/bmjopen-2015-009062 PMID:
26419683

PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0004928  September 2, 2025 14714



https://doi.org/10.1080/07853890.2017.1417632
https://doi.org/10.1080/07853890.2017.1417632
http://www.ncbi.nlm.nih.gov/pubmed/29338438
https://doi.org/10.2147/IJGM.S38472
http://www.ncbi.nlm.nih.gov/pubmed/23204861
https://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&id=4859
https://vaccine-schedule.ecdc.europa.eu/
https://doi.org/10.1016/j.socscimed.2021.114523
http://www.ncbi.nlm.nih.gov/pubmed/34785096
https://doi.org/10.1186/s12875-015-0377-8
http://www.ncbi.nlm.nih.gov/pubmed/26510703
https://doi.org/10.1136/bmjopen-2015-009062
http://www.ncbi.nlm.nih.gov/pubmed/26419683

