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Abstract

Background: Although the burden of influenza infection is the highest in older adults, vaccination
coverage remains low, despite this age group being more vulnerable than others.

Aims: Given the current pandemic of SARS-CoV-2, it was the aim of this scope review to update
knowledge on factors affecting seasonal influenza vaccine uptake among older adults in order to
strengthen prevention approaches in the context of an overall burden of infectious diseases.

Methods: We searched bibliographic databases from 2012 to 2019. All studies reviewed one or
more social determinant of health listed by WHO, or factors affecting the decision-making process
whether to accept influenza vaccine or not.

Results: Overall, 44 studies were included, 41 determinants were extracted and summarized into six
categories. Older age and constitutional factors including multiple chronic diseases as well as preventive
lifestyle and frequent routine healthcare utilization positively affected vaccination uptake (VU). Living
and working conditions are also researched determinants of influenza vaccine uptake. A small number of
studies explored the role of social inclusion and system-based interventions.

Discussion and Conclusions: This scope review provides a comprehensive overview on factors affecting
seasonal influenza vaccination uptake among older citizens. The review also clearly shows gaps for
evidence on system-based level or political strategies to improve vaccination uptake.

1. Introduction

Public health interventions and the understanding of health as a social continuum over the whole life
span requires complex interactions with care systems to facilitate health for as many citizens as possible
[1]. Social determinants of health as developed by the World Health Organization (WHO) in 2010, provide
a conceptual framework particularly useful for global policy making within this complex networks and
interactions [2], as they play a critical role in disease occurrence, distribution and consequences.

Given the current pressure on health care systems during the SARS-CoV-2 pandemic, which affects
societies worldwide with a focus of adverse outcomes especially for older and vulnerable groups [3], any
preventive measures to avoid infectious diseases and especially exploit the benefits of the vaccinations
available to protect older people from suffering will come into focus at least during summer to fall this
year. In this context, the World Health Organization (WHO) recommends seasonal influenza vaccination
for older people on a yearly basis, targeting a 75% rate of vaccination for all countries [4]. Despite this
recommendation, the intended coverage is not reached in many countries, especially in older adults,
challenging health care systems in terms of hospitalization and mortality rates [5].

Reasons for limited vaccination uptake (VU) and hesitancy (VH) have been studied in various studies. A
review by Nagata JM and colleagues tried to summarize data on vaccination uptake for seasonal
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influenza among adults aged 65 years and older [6]. However, since this publication, the needs of health
care systems as well as citizens have been strikingly affected by SARS-CoV-2 pandemic, building impact
on health and social behaviour, economic capacities as well as health beliefs, all of which have been
shown to influence evidence informed political decision making [7]. It is therefore the aim of this scope
review to systematically collect and analyse main determinants influencing seasonal influenza
vaccination uptake of adults = 65 years in a complementary manner, in order to allow evidence-based
decision making during the incoming months for many stakeholders across the globe.

2. Materials And Methods

The review presented in this publication was conducted according to PRISMA guidelines [8]. Given the
heterogeneous nature of results, the review is presented as scope review.

2.1. Data Resources

Relevant studies published between 1st Jan 2012 and 24th October 2019 in English language were
identified using PubMed, Cochrane library, CINAHL, Medline and Embase databases. Search strategy was
applied by using the following search terms: “influenza”, AND “vaccination” AND “older adults” AND
“public health” AND "barrier” or refus* or strateg* or predict* or “health behaviour” or “health behavior” . If
required, the medical subject headings were adapted to the specific database options with synonyms of
the medical subject headings. Further search via greylit.org and reference tracking was performed to
identify additional studies.

2.2. Inclusion Criteria

Our initial intention was to include only RCT, but this would have restricted the field only to a few studies.
A decision was taken to include randomized and non-randomized clinical trials to give to our analysis a
“representative” value. Thus, to be included, articles had to meet all of the following criteria: (1)
Randomized controlled trials or non-randomized controlled trials, cross-sectional studies, cohort studies
or reviews with no further restriction on study design and setting; (2) addresses factors — health
determinants influencing influenza vaccination uptake and/or refusal; (3) included people aged 65 years
or older; and/or (4) health and social workforce older than 18 years; and/or (5) care planners or those
defined as responsible persons.

2.3. Outcomes of Interest and Screening Process

The primary focus of interest was health determinants as defined by the World Health Organization
(WHO) [2] and their impact on vaccination uptake in a cohort of citizens older than 65 years. Each co-
author contributed independently as reviewer, based upon his/her experience in public health. Title- and
abstract screening to exclude non-relevant articles was undertaken by one reviewer (L.K.). Subsequent
full-text screening was completed by four independent reviewers (L.K., E.P, R.R.-W., S.L.) and non eligible
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articles were excluded with justification. Selected publications were clustered according to the health
determinants model of WHO by six reviewers (R.R.-W, M.I,, C.T., PD., H.F, S.L.) [2].

2.4. Data synthesis and analysis according to health determinants

Meta-analysis was not performed due to the expected heterogeneity of the interventions. Relevant
outcome data from the included studies was used to cluster the described factors that influence
influenza vaccination uptake in older adults in the selected publications, according to social health
determinants . Data were summarized at different levels: structural and intermediate determinants, all
further clustered into policy and governance, provider and health care and patient level.

3. Results

A total of 468 relevant citations were identified through a search strategy. Eleven additional studies were
detected by a hands-on search. After identification of duplicate citations (n=156 articles removed), title-/
abstract screening (n=323 articles) and full-text screening (n=67 articles), 44 studies met the inclusion
criteria. The PRISMA diagram illustrates the selection process of the studies and shows reasons for
exclusion (Figure 1).

3.1. Study Characteristics

The study designs are divided into 34 cross-sectional studies [9-42] of which 13 studies were developed
by means of a secondary analysis of already existing data [11, 12, 14, 15, 19-21, 28-30, 38, 39, 41] and
two cross-sectional studies following a qualitative study design [26, 32], four randomized controlled trials
[43-46], two systematic reviews [47, 48], two cohort studies [49, 50] and two theoretical reviews [51, 52].
Sample size ranged from 37 [32] to 13.106.163 [27] participants.

Methods used to evaluate vaccination uptake in the cross-sectional and cohort studies and in the
systematic reviews were:

 questionnaires and surveys [13-15, 19, 21, 22, 25, 28, 34-36);

* telephone interviews [20, 23, 27, 29, 30, 33, 39, 41];

 data retrieved from national/regional authorities and health care institutions [12, 38, 40, 49, 50];
 data retrieved from medical records or vaccination registries [9, 10, 31, 37];

e combined methods [11, 17, 18, 24];

» focus group discussions [26, 32];

e face-to-face interviews [42];

e database search [47, 48].

One study did not indicate the detailed survey method used [16], yet was included because of its high
relevance to the research topic.
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The number of participants older than 65 years of study samples ranges from 11% to 100% of all initially
included study participants (n= 19.604.711) from across the globe in countries from four continents and
in following care settings: Community-dwelling or non-institutionalized citizens [9, 15, 21, 23, 27-31, 33,
36, 39, 42, 48, 50], nursing homes [12, 38], combined settings [32, 37], outpatient clinics [44], hospitals [18,
22], primary care centres/clinics or practices [24, 26, 43, 45], home-based primary care settings [10] and
data bases such as the Medicare registry, national vaccine industry or settings of health
services/insurance authorities [13, 40, 46]. In 12 studies, details about the care setting of the participants
were not indicated [11, 14, 16, 17, 19, 20, 25, 34, 35, 41, 47, 49].

Target groups for evaluation of factors influencing vaccination uptake at time of inclusion of the studies
mentioned were adults from 65 years and older [9, 21, 25, 27, 28, 31, 33, 35, 41, 42, 50] (n= 13.884.163),
persons at risk or with a certain (medical) condition over 65 years or with a sub-analysis of subjects older
than 65 years [11, 17, 34, 45, 49, 51, 52] (n= 452.901), adults aged = 65 years in a care setting [10, 18, 22,
26, 37, 44] (n= 390.102), healthy adults aged = 18 years with a sub-analysis of subjects older than 65
years [20, 29, 30, 39] (n= 559.966), community-dwelling adults aged 60 years and older [36, 47, 48] (n=
1.056.678), nursing home residents [12, 32, 38] (n= 2.682.324), health care professionals providing care
for patients older than 65 years [24] (n= 2.535), Medicare beneficiaries and patients older than 65 years
enrolled in a national health insurance program [40, 46] (n= 364.944), combined target groups [23, 43] (n=
49.038), other related authorities [13] (n= 16) and adults of other age groups with a sub-analysis of
subjects older than 65 years [14-16, 19] (n= 162.044). Further information on the baseline characteristics
of the 44 studies included in this scope review can be drawn from supplementary Table 1 (supplementary
material).

3.2. Clustering factors influencing influenza vaccination uptake according to WHO determinants of health

Reviewers (R.R-W, M.1,, C.T., PD., H.F, S.L.) were asked to cluster factors described to influence influenza
vaccination uptake in the selected publications according to WHO social health determinants, such as
income, education, occupation, social class, gender and race/ethnicity [2]. This process resulted in
defining 41 determinants that affect influenza vaccination uptake in adults = 65 years according to this
review. The factors found to affect VU and VH were summarized at different levels: structural and
intermediate determinants, all further clustered into policy and governance, provider and health care and
patient level. Determinants most analysed in connection with seasonal influenza vaccination are: age
(n= 32 articles), gender (n= 30 articles), healthcare utilization or accessibility (n= 23 articles), education
(n= 19 articles), income/socioeconomic status (n= 17 articles) and types of chronic diseases (n=16
articles). Factors mostly lacking evidence for determining influenza vaccination behaviour were attitudes
and behaviour of physician providing care (n=3 articles), recommendations released by governmental
bodies (n= 3 articles), level of care (n= 3 articles), dietary patterns, social networks and deprivation (each
n= 2 articles), self-care (n= 1 article) and self-reported reasons, such as “no time” (n= 3 articles), “forgot”
(n=1 article), allergic reactions (n= 1 article) or “didn't want it” (n = 2 articles). The remaining factors
relate to personal experiences of the citizen, varying from influence of family/friend (n= 4 articles) to
household arrangements/children, previous vaccinations, and other health parameter (each n= 14
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articles). The final workup of information according to presence in literature included into this review can
be seen in supplementary Table 2 (supplementary material).

3.3. Determinants and Ecosystem of factors affecting uptake of influenza vaccination globally in adults
older than 65 years

Building on the clustering work presented in section 3.2., we aligned information collected from the
publications listed with social health determinants as outlined by WHO in 2010 [2]. Table 1 shows
determinants clustered by their likelihood to increase or decrease VU for each article analysed,
respectively.

Table 1: Determinants associated with increase or decrease of VU
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Author VU increase (+) Determinants associated with increase or decrease,
or decrease (-) respectively

Byeon 2018 + men

1. Having a spouse/being married

2. - Former smoker/non-smoker

3. Walking activities

4. . Health examination

5. - Visit of public health centre

6. Hypertension, diabetes, cardiovascular diseases

+ women

1.- Unemployment

2. - Former smoker/non-smoker

3. - Health examinations

4. . Visit of public health centre

5. - Hypertension, diabetes

- men
1.- Good subjective health status
- women
1.- Alcohol consumption
Good health status

Cha 2016 +

1. Receiving regular health screenings
Chang 2016 +

1. Receiving vaccination in previous year

Frequent use of outpatient departments

3. - Undergoing health examinations in previous year
Kwon 2016 +

1.- Recent history of health screening

2. - Higher age (= 70 and = 75)

3. Self-reported health status as unhealthy

1.- Smoking

2. - Low physical activity
Leung 2017 +

1. Face-to-face patient education and information material
Mo 2015 +

1. Female gender

2. - Chronic diseases

3. Participation in community activities

4. . Knowledge of the fact that vaccine is required every year

5. Lower perceived side effect

6. Lower IV price

7. - Recommendations from healthcare providers
Oh 2015 +

1.- Female gender

2 Increasing age
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oUW

Having health insurance
Having medical check-up
Co-morbidities

Worse self-related health

Wershof-
Schwartz
2013

Ol Wi e

Female gender

Rural residency

Low socio-economic status

Recent immigration

Being from/Having physician from former Soviet Union

Yu 2014

O wN e

Perceived susceptibility

Female gender

Multimorbidity

Perceived disease severity

Perceived benefit from current vaccination

[EN

Post-vaccination discomfort

Dyda 2015

i e

Female gender

Higher Body-Mass-Index
Requiring assistance in daily tasks
Reporting chronic diseases

N =

Smokers
Non-English speaking country of birth

Regan 2017

Text Message Reminder

Aguilar
2012

W=

Major chronic conditions
High level of dependence
More visits to the General Practitioner (GP)
IV in the previous season

W

Female gender

Age < 80 or > 94 years
Immigrant status
Previous hospitalization

Barbadoro
2016

—

Role of local policy in favouring VU

Ol wh e

Younger age (65 -79 years compared to = 80 years)
Medium level education

Absence of chronic diseases

Smoking

No GP contact in the last 12 months
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Caille- + 1 Getting vaccinated in previous 2 seasons
Brillet 2014
Dominguez +
2016 1.- 3 or more GP visits in the previous year

2. - IV in any of the previous 3 seasons

3. - 23-valent pneumococcal polysaccharide vaccination
Ganczak +
2017 1. Younger age (< 70 years)

2. - Living in urban area

3. - Co-morbidities

4. . Vaccinated family members

5. - Being informed about vaccination

0. - Willingness for vaccination next year
Giese 2016 -

1.- Regarded as not necessary

2. - Not thinking about it

3. - Consider themselves not at risk

- Health care
workers 1. - Regarded as not necessary

2. - Rarely getting influenza disease

3. - Consider themselves not at risk
Godoy 2015 +

1.- Physician has been vaccinated

+ Physician

1.- Worried about infecting patients

2. Believe in effectiveness

3. Concerned about getting influenza disease
Hellfritzsch +
2017 1. Higher co-morbidity level

2. - Less likely to never have smoked

3. - Higher prevalence of physical activity

4. . Higher prevalence of major physical limitations

5. - Need for assistance with activities of daily living (ADL)
Martinez- +
Baz 2012 1.- More physician visits per year

1.- Female gender

2. - Age (65-69 years or > 95 years)

3. - Hospitalized or diagnosed with any major chronic

condition in previous year

4. . Haematological cancer or dementia
Poscia 2016 +

1.- Communication/Awareness campaigns: System of

reminders, recalls, information

Shah 2012 +

1.- Care home patients with & without dementia
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2. Chronic diseases
1.- Community-dwelling patients with dementia
2 Area deprivation
Spreckelsen
2018 1.- Vaccination status before nursing home admission
2. - Region (East-Germany compared to West-Germany)
3. Number of co-morbidities
Verger No associations found for age group = 65 years
2015
Vukovic
2018 1.- Low deprivation index
Blank 2012
1.- Good monitoring systems for VU rates
2. Sending personal letters offering free vaccination
3. - Additional policy elements (e.g. awareness campaigns)
Banach
2012 1.- Dementia
1.- Female gender
2. Black race
3. Living alone
Black 2017
1. Increasing age (= 85 years compared to 75-84 years and
693-74 years)
2. - Female gender
3. - Chronic medical conditions associated with higher risk
for influenza-related complications
1.- Race/Ethnicity: Non-hispanic blacks and Hispanic
Farmanara
2018 1.- Younger age (65-70 years compared to > 70 years)
2. Lower education level
3. No chronic medical conditions
Hurley
2018 1.- Receipt of any needed vaccine (tetanus, diphtheria,
agellular pertussis or pneumococcal besides influenza)
2. - Centralized reminder/recall system
1.- Prior refusal
2. - Male gender
3. - Older age (= 85 years)
Kaljee 2017 | Factors
affecting VU In - Healthcare access and utilization
general 2. - Communication and information sources
3. - Social networks
4. - Disease experience, knowledge and perceptions
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Vaccine experience, knowledge and perceptions

Khan 2018
1.- Disability
1.- Race/Ethnicity: Non-hispanic blacks and Hispanic
Lu 2014
1.- Member of ethnic minority group
2. Lower education
3. Unemployment
4. . Chronic conditions
5. - Last routine check-up > 1 year ago
0. - Absence of personal doctor
Lu 2018
1.- Doctors visit, receiving provider recommendation
Mclntyre
2014 1.- Recommendation by, and trust in, health professionals
2 Believe in effectiveness
1.- Fear of adverse reactions
2. - Believe in resilience
Pereira
2019 1. High-dose vaccine if free of cost
Takayama
2012 1.- Higher age
2 Prior diagnoses of chronic conditions (except myocardial
infarction and stroke)
1.- Non-white race
2. Lower household income
3. - Lacking health care coverage
4. . Smokers
5. - Physical inactivity
0. Reporting days of poor physical health in past month
Wooten
2012 1.- Believe in effectiveness
2. - Higher education
3. - Doctor’s visit during flu season
4. . Believe in personal susceptibility
5. - Little concern of side effects
Yokum
2018 1.- Receipt of single mailed letters
Francisco
2015 1. Male gender
2. - Slow gait speed
3. - Social involvement
1.- Higher level of education
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Sato 2015 +

1.- Higher age (= 80 years compared to 70-79 years)
Doherty -
2016 1. Negative attitudes and beliefs regarding vaccination
2. Failure of health care provider to recommend vaccination
3. Lack of knowledge of vaccine safety and effectiveness
4. . Perceived susceptibility
5. - Lack of awareness of national recommendations
Kan 2018 Factors
affecting VU In - Demographic factors
general 2 1. - Age
2. - Sex
B. - Living with others

Health promotion factors

4. 1.- Health status and self-perceived health status
2. - Health habits and medical service use

5. - Knowledge/information and its sources

0. - Health behaviour factors

7. - Threat perception

- Perceived barriers
Cues to action

- Behavioural beliefs
- Subjective norms

- Past behaviour

I

N

£ 3
I T = O LN
1

L5

—N

Thomas +
2018 Reminder/recall by letter plus leaflet or postcard
Patient outreach by retired teachers

Invitations by clinic receptionists

Patient education by nurses/pharmacists

Patient counselling by medical students

Patient vaccination by nurses

Multiple recall questionnaires

Payments to physician

Physician reminders

Posters in clinics

Chart reviews/benchmarking

POoLONOORAWLNRE

[N

Table 1 illustrates the determinants associated with increase or decrease of VU for each article analysed,
respectively. Green rows equipped with a plus sign indicate VU increase, red rows with a minus sign
display determinants decreasing VU. Some studies did not clearly figure out results of VU increase or
decrease but present factors affecting VU in general.
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We found sizeable evidence highlighting a role for several factors at individual level, such as increasing
age[11,12, 20, 28, 34, 36, 39] and decreasing individual health status. The latter included declining
functional status or having a chronic diseases, comorbidities or disabilities [9-12, 14, 19, 20, 22, 25, 27-29,
33, 34, 37-39, 42], that supported VU among older people. Results related to gender were divergent, as
some studies reported higher VU in females [12, 19, 33, 34, 42, 43] and others presented higher VU rates in
males [9, 10, 21, 31, 40]. Besides those epidemiological and health parameters, health beliefs and
experiences with recent vaccinations seem to impact VU for seasonal influenza vaccination [9, 15,17, 18,
23,26, 32, 33, 38, 41-43, 47, 51]. Not surprisingly, older citizens with positive attitudes towards VU also
reported on having other vaccinations such as pneumococcal vaccination [18]. Furthermore, life-style
factors as smoking, low physical activity levels, inadequate diet and alcohol consumption seem to be
negatively associated with VU [11, 14, 19, 28, 39]. Some studies point to the direction that a higher
educational level or higher socio-economic status may support VU in the elderly [20, 29, 39-41, 50]. Strong
evidence was found in the field of healthcare utilization, showing that older citizens with more GP visits,
health examinations or screenings and medical check-ups are more likely to receive influenza vaccination
[9,11, 14, 16-18, 26, 28-31, 34, 41]. In addition, interventions such as reminders, patient
information/education or recommendations by health professionals seem to positively affect VU [22, 32,
33, 44-46, 48, 51, 52]. Moreover, Godoy et al. [24] highlighted that patients whose physicians were
vaccinated had a higher VU than those whose physicians were not. An important result gathered in the
review is the impact of social inclusion into family or informal social networks, which has been shown to
positively affect VU [21, 22, 26, 33, 50]. Only a few publications were found reporting results of
interventions on system level, one study found out that countries with good monitoring systems
regarding VU rates exhibit higher vaccination coverage on average [13]. Additional policy elements also
have the potential to increase VU rates [11, 13]. Figure 2 summarizes the single elements influencing
seasonal influenza vaccination uptake among older citizens detected during our search in an ecosystem.

Figure 2 shows the model of social health determinants adapted for the results obtained in this scope
review on factors affecting vaccination uptake for seasonal influenza among citizens older than 65
years. The framework does not reflect numbers of publications found or numbers of participants included
in the respective studies. It just gives an overall view on factors described for vaccination uptake and
hesitancy currently described in literature.

4. Discussion

As the SARS-CoV-2 outbreak continues to evolve, comparisons have been drawn to influenza. Both
infections are mainly transmitted via respiratory droplets, cause a variable course of disease, can induce
severe respiratory disease, are associated with high fatality rates especially in elderly persons, are difficult
to treat, and preventable by social distancing and general hygiene rules. At the time of writing (3rd
September 2020) worldwide 868.746 people have already died from SARS-CoV-2 in 2020. The end of the
pandemic is still not in sight but SARS-CoV-2 epidemiology significantly differs between high incidence
countries like the United States (1,857 COVID-19 cases/100.000 pop., 56 COVID-19 deaths/100.000 pop.,

maintaining high rate of new infections since March 2020) and only slightly affected countries like
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Austria (318 COVID-19 cases/100.000 pop., 8 COVID-19 deaths/100.000 pop., low rate of new infections
after a short pandemic peak in March 2020) [53]. As soon as strict governmental COVID-19 preventive
lockdown measures are eased, healthcare systems must be prepared for the re-emergence of COVID-19
cases and other important communicable diseases like influenza. Annually influenza causes 400,000
influenza-associated deaths worldwide, and in Europe influenza has the highest burden of communicable
diseases, followed by tuberculosis, human immunodeficiency virus infection and invasive pneumococcal
disease [54-56].

This has important implications for the public health measures that can be implemented to respond to
each virus. In fact, the world is still in uncharted waters for the 2020 respiratory virus season. For the first
time in modern history, the Northern hemisphere faces the prospect of a prolonged (e.g. United States) or
a possible second wave (e.g. in Europe) of coronavirus disease 2020 (SARS-CoV-2) pandemic and a
simultaneous epidemic of seasonal influenza. Both of these may lead to life-threatening illness and
death, especially in older adults, people with chronic diseases, and other vulnerable populations.

However, the influenza virus remains among the most important pathogens that threatens older people.
Vaccination against seasonal influenza has proven effective, also reducing infection associated death
rates and is highly recommended action during the COVID-19 pandemic [57, 58]. Despite evidence on
efficacy being available, the effectiveness of vaccination is still lacking due to influenza vaccination
hesitancy (VH), especially among older citizens [59]. VH is a complex behavioural phenomenon that may
be influenced by a wide range of factors [60]. To achieve not only individual and community high vaccine-
confidence, but also vaccine demand, context, population and vaccine specific strategies need to be
developed.

Our efforts were aimed at systematically collecting and analysing the main determinants influencing
seasonal influenza vaccination uptake of adults = 65 years in a complementary manner, clustering
factors that have been described as influencing influenza vaccination uptake in the selected publications
according to social health determinants. Emerging evidence demonstrates that age, gender, healthcare
utilization or accessibility, education, income/socioeconomic status and types of chronic diseases are
among the most relevant determinants for VH. The measures implemented to address the Covid-19
emergency determined a deep impact on societies globally, in terms of social isolation and economy, that
creates inequalities. This is why it will be pivotal to ensure that further health threats for vulnerable
populations such as influenza are addressed adequately.

Evidence-based decision making is extremely important to support decision makers and policy makers
across the globe, to tackle VH successfully: indeed, multiple approaches and interventions will require
collaboration between government, public health institutions and healthcare workers to take appropriate
actions are tailored to a local context [61].

This scope review updates the latest information on health determinants impacting vaccination uptake
for seasonal influenza among older citizens. Authors made use of the framework of health determinants

as introduced by WHO in 2010 [2] to stratify factors associated with VH for seasonal influenza
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vaccination in older people. As may be seen from this article many publications build evidence for factors
associated with reduced vaccination uptake at the micro-level of public health systems. Factors such as
age[9-12, 14, 15,17-22, 25-31, 33, 35-42, 47-49, 51], gender [9-11, 14-22, 25-31, 33-35, 37-42, 47, 49], types
of chronic diseases [9-11, 14, 16, 19, 21, 25, 30, 31, 35, 37-39, 42, 49], but also income/socioeconomic
status [11, 14, 15,17, 19-22, 25, 27, 28, 30, 34, 39, 40, 42, 49] and level of education [11, 14-22, 25, 27-30,
34,39, 41, 42] seem to have a strong impact on vaccination uptake also among older people. This implies
a selection of persona, who need to be explicitly targeted by professionals to increase uptake for
seasonal influenza vaccination. Patients suffering from chronic diseases such as diabetes or cancer with
or without functional deficits as disability [11, 17, 34, 49, 51], with social deprivation [50] or lower
economic status [15, 20, 28, 39, 40]. Given the high total numbers of people included in the studies
selected during the search process for this article, a high degree of confidence and reliability of the
presented content may be assumed.

Beyond those factors, authors were able to find studies further contributing to a deeper understanding of
individual barriers to seasonal influenza vaccination uptake: self-reported reasons or attitudes, such as
“no time” [20, 23, 42], “forgot” [23], allergic reactions [20] or “didn’t want it” [20, 35] allow a detailed
understanding on how to approach older groups of patients in public health to increase vaccination
uptake (VU) for seasonal influenza. There is an urgent need now to develop care plans to target VU as the
timing and severity of a SARS-CoV-2 wave in the autumn and winter are uncertain. Past experiences with
the 1918 and 1957 influenza pandemics point to the possibility of a resurgence. Given that both SARS-
CoV-2 and influenza share similar early symptoms of iliness, influenza vaccination status provides an
additional mechanism to help distinguish potential infections that could be responsible for a patient’s
symptoms.

Additional factors influencing influenza vaccination uptake by older citizens found in this analysis range
from influence of family/friend [22, 26, 32, 42] to household arrangements/children [10, 18, 19, 21, 22, 28,
30, 31, 33,37, 38, 42, 47, 48], previous vaccinations [9, 15, 17-20, 22, 29, 30, 32, 35, 38, 42, 51] and other
health parameter [9, 15-21, 25, 27, 28, 31, 35, 39]. This implies that the psychosocial environment, like in
children, impacts VU. This is important to notice as only few models have been proposed, on how
strategies to overcome vaccination hesitancy may be framed taking into account the various factors that
affect it. Existing validated measures assessing VH focus primarily on confidence in vaccines and the
system that delivers them. However, empirical and theoretical work has stated that complacency (not
perceiving diseases as high risk), constraints (structural and psychological barriers), calculation
(engagement in extensive information searching), and aspects pertaining to collective responsibility
(willingness to protect others) also play a role in explaining attitudes towards vaccination play a role.
This framework has become known as the 5C model, which builds on and extends the previous general
(e.g., health belief model [62]) and vaccine-specific (e.g., 3C model [60]; 5A model [63]) health
models/theories. It provides a novel tool to monitor the psychological antecedents of vaccination and
facilitates diagnosis, intervention design, and evaluation [64]. Given the gaps detected in our scope review
for comprehensive interventions to overcome VH for seasonal influenza, it becomes clear there is an
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urgent need to implement these models and evaluate their success on a public health level also with
other citizens.

Only 23 articles published recently and presented in this review focus on healthcare utilization or
accessibility. These also include factors on attitudes and behaviour of physician providing care [24, 40,
49], recommendations released by governmental bodies [13, 33, 51], level of care [17, 38, 48]. However,
evidence presented for those domains impacting vaccination uptake by older citizens is rather scarce. As
the SARS-CoV-2 pandemic continues, some countries are approaching flu season. It will be important for
Governments to encourage as many people as possible to get vaccinated against influenza so as to
reduce the burden on health systems and virus testing labs. Information on policies or global strategies
and how care providers can support the uptake and awareness, however, is weak, at least in the results
found in this scope review. Prior factors supporting VU are dissemination of knowledge; and broad
coverage with vaccines, also offering pneumococcal vaccination for older citizens. Mo et al.
demonstrated that participation in community activities helped to disseminate the information on
urgency for seasonal influenza vaccination, especially among older women [33]. This information is
generally in line with recommendations to support active and healthy ageing released by WHO [65] and
also reflects work collectively supported by partners gathered in the European Innovation Partnership on
Active and Healthy Ageing (EIP on AHA) [66]. Increased social inclusion and participation leads to more
enduring networks of family, friends and carers and greater involvement in social life, that all contribute
to reduce loneliness, depression and other mental health issues, and are associated with generally
improved health.

The information collected within the current review is of pivotal relevance, especially during times of the
SARS-CoV-2 pandemic. As shown earlier, one of the key sites for the social exclusion of older people is
healthcare [67]. Social isolation seems a must to protect older citizens from the current pandemic.
However, keeping older citizens within their own living space and reducing day to day physical
communication opens the need for new communication strategies to avoid isolation and to disseminate
information on the importance of seasonal influenza vaccination, especially for older and isolated
population groups. The role of General Practitioners (GPs) is not yet well defined in this context in many
European countries. Very often GPs claim a lack of time and capacity to address all their patients,
especially by home visits during the pandemic isolation [68]. This raises the demand for low-level access
to information delivered by other professions involved into the care process or using relatives, informal
caregivers and NGOs as proxies to offer seasonal vaccination and to inform older citizens. The work
presented here provides evidence for a public health intervention in frail older people in Brazil delivered by
an informal network [21]. In this trial, a significantly positive correlation between social insertion and VU
of seasonal influenza vaccination was achieved either by attending church services or religious activities
or participation in community centres or groups exclusively designed for seniors. To the best of the
authors’ knowledge, this is a single study reporting on this important aspect of social inclusion and
vaccination uptake. Given the impact of the topic, however, it is clear that interventions planned in the
short term for the incoming autumn/winter season to improve VU among older citizens should be

accompanied by a scientific evaluation to allow future learning also for other countries and systems.
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Our review faces some shortcomings. Many of the studies included, according to the search strategy,
used self-reported information of participants, especially about vaccination uptake, that may be biased.
Furthermore, no restriction on health status of target group or setting may have a distorting effect on
results (e.g. it may be in the inherent nature of people at risk to be vaccinated regularly, other than healthy
adults who may not think about preventive measures against infectious diseases - “invisible danger”): the
studies included in this review report include data gathered across the globe and many continents. This
may primarily be seen as a strength of the work, however, this means “heterogeneity of health systems”,
settings and target groups, may lead to diversified results.

Given the high number of persons included in this review (up to a total of 19.604.711 participants), the
authors believe that the results presented and reflected in the discussion can have an impact on future
decision making for health care providers. The clear personas profile reflected here, and the individual
needs of older people may allow interventions to be tailored, despite the limitation of rare data on
evidence for interventions on meso- and macro-level of systems to increase VU among older citizens,
especially for seasonal influenza. Given the current urgency due to a possible second wave of a SARS-
CoV-2 pandemic, this review may help to support older people to maintain their health and independence.

5. Conclusions

In the context of the current SARS-CoV-2 pandemic, it seems that prevention of infectious diseases has
gained new momentum. This scope review presents a range of determinants, especially on individual
levels that affect influenza vaccination uptake. Further strategies to increase influenza vaccination
uptake and decrease vaccine hesitancy among older adults may build on this evidence. On a system-
level, determinants that influence vaccination behaviour among older adults are under-explored up to now
and require further research.
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Figure 1

Prisma 2009 Flow Diagram. The flowchart illustrates the search strategy applied to answer the research
question outlined. In total 479 studies were identified during the systematic data search (468 in scientific
literature, 11 additional publications by hands-on search). Following qualitative evaluation and screening
full text, 44 studies fulfilled predefined inclusion criteria of the publication and were further analysed in
the review process.
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Figure 2

Ecosystem of factors affecting influenza vaccination behaviour. Figure 2 shows the model of social
health determinants adapted for the results obtained in this scope review on factors affecting vaccination
uptake for seasonal influenza among citizens older than 65 years. The framework does not reflect
numbers of publications found or numbers of participants included in the respective studies. It just gives
an overall view on factors described for vaccination uptake and hesitancy currently described in literature.
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