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Influenza, pneumococcal disease, and shingles (herpes zoster) are more prevalent in older people. These
illnesses are preventable via vaccination, but uptake is low and decreasing. Little research has focused on
understanding the psychosocial reasons behind older adults’ hesitancy towards different vaccines. A
cross-sectional survey with 372 UK-based adults aged 65–92 years (M = 70.5) assessed awareness and
uptake of the influenza, pneumococcal, and shingles vaccines. Participants provided health and socio-
demographic data and completed two scales measuring the psychosocial factors associated with vaccina-
tion behaviour. Self-reported daily functioning, cognitive difficulties, and social support were also
assessed. Participants were additionally given the opportunity to provide free text responses outlining
up to three main reasons for their vaccination decisions. We found that considerably more participants
had received the influenza vaccine in the last 12 months (83.6%), relative to having ever received the
pneumococcal (60.2%) and shingles vaccines (58.9%). Participants were more aware of their eligibility
for the influenza vaccine, and were more likely to have been offered it. Multivariate logistic regression
analyses showed that a lower sense of collective responsibility independently predicted lack of uptake
of all three vaccines. Greater calculation of disease and vaccination risk, and preference for natural immu-
nity, also predicted not getting the influenza vaccine. For both the pneumococcal and shingles vaccines,
concerns about profiteering further predicted lack of uptake. Analysis of the qualitative responses high-
lighted that participants vaccinated to protect their own health and that of others. Our findings suggest
that interventions targeted towards older adults would benefit from being vaccine-specific and that they
should emphasise disease risks and vaccine benefits for the individual, as well as the benefits of vaccina-
tion for the wider community. These findings can help inform intervention development aimed at
increasing vaccination uptake in future.
� 2021 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY license (http://

creativecommons.org/licenses/by/4.0/).
1. Introduction

Illnesses such as influenza, pneumococcal disease, and shingles
are more prevalent in older adults. Due to decreased immunity
(immunosenescence) and greater likelihood of existing chronic
health conditions, older adults are also at increased risk of acquir-
ing or developing more severe illnesses and experiencing poten-
tially life-threatening complications (e.g. [12,17,28]). However,
these illnesses are preventable via vaccination programmes [44].
Given their heightened risk, older adults in the UK, for example,
are freely offered the annual influenza (over 650s), one-dose pneu-
mococcal (over 650s), and one-dose shingles (those aged 70–79 yrs)
vaccines. Yet, despite the established benefits, and although vacci-
nation coverage varies by country, influenza vaccination coverage
almost always falls short of the World Health Organization’s
(WHO’s) target of 75% of older adults [45,8]. Pneumococcal vacci-
nation uptake is around 51–69% in older adults, depending on
which country is examined [5,11], and shingles uptake rates can
be lower than 50% in some eligible cohorts [32].

‘Vaccine hesitancy’ refers to delayed acceptance or refusal of
vaccines despite their availability [25]. The reasons for vaccine
hesitancy are complex and involve socio-demographic, contextual,
physical, and psychosocial factors. Increasingly, psychosocial fac-
tors are being recognised as providing the best explanations for
people not getting vaccinated [36] and, importantly, they are
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amenable to change through intervention [1]. In addition to the
specific importance of addressing vaccine hesitancy in older peo-
ple, reasons for vaccine hesitancy may vary by age. For example,
ageing is related to a range of psychosocial factors that can affect
health and health-related behaviours, including perceived control
[20], personality factors such as conscientiousness [3], risk percep-
tions/avoidance [27], and social interrelations such as spousal sup-
port [34]. Age-related decline in cognition [6] or daily functioning
[13] could also be associated with vaccination-related access and
decision making, but are often not considered in research investi-
gating older adults’ vaccine hesitancy.

In older people, a range of characteristics are associated with
influenza vaccine uptake. Related to participant characteristics,
such factors include age, gender, education level, living arrange-
ments, social support, socio-economic status, and health factors
(including susceptibility to the disease, and cognitive impairment,
particularly within community-dwelling older adults). Associated
vaccination-related characteristics include having received the
vaccination previously, experiences or fears of vaccination side-
effects, and vaccination accessibility/convenience [21,41,47]; see
[31], for a systematic review). However, vaccination-related
knowledge and received advice or recommendations, including
by healthcare providers or relatives, as well as participants’ general
vaccination attitudes, also appear important [30,47]. For example,
Klett-Tammen et al. [15] showed that older adults’ uptake of the
influenza vaccine was most strongly predicted by perceived impor-
tance of the vaccine. Similarly, Rikin et al. [33] showed that beliefs
that the influenza vaccine was unnecessary, or that its effects were
variable, predicted lack of uptake by older adults.

Importantly, factors associated with older adults’ vaccination
uptake may vary by vaccine [15]; see also [2]. Regarding pneumo-
coccal vaccination, Krueger et al. [17] investigated a range of
potential predictors including demographic, co-morbidity, func-
tional status, quality of life, social support, and lifestyle factors.
They found that uptake of the influenza vaccine in the last year,
as well as age, social support, and health-related factors predicted
uptake (see also [10,11,41]). Interestingly, though, research that
took attitudes and knowledge into account suggest that knowledge
and awareness may be most important for predicting uptake of the
pneumococcal vaccine (e.g. the recommendation to receive the
vaccine; [15]; see also [11,30]). Indeed, Schneeberg et al. [37]
found that the strongest predictor of pneumococcal vaccine uptake
in older adults (65+) was being offered it by a healthcare provider.
Other predictors were having heard of the vaccine, and strongly
agreeing that pneumococcal vaccination is important for older
adults.

In the current study, we not only considered influenza and
pneumococcal vaccine uptake in the same sample, but also that
of the shingles vaccine, which has been investigated to a much les-
ser extent [4]. Socio-demographic factors have been shown to pre-
dict, but not wholly account for, shingles vaccination coverage (i.e.
geographical area, level of deprivation, and ethnicity [43].
Although, again, healthcare providers may have a crucial role in
shingles vaccine uptake, as key predictors of uptake appear to be
awareness of the vaccine and having been offered and recom-
mended it by a healthcare provider [4,24].

The present research was aimed at identifying the reasons for
older adults (65+) not getting the influenza, pneumococcal, and
shingles vaccines, with the intention to inform future interventions
designed to increase vaccination coverage in this vulnerable popu-
lation. The present study will extend previous research in two key
ways. First, we utilised two recently developed measures of vac-
cine hesitancy [the Vaccination Attitudes Examination (VAX;
[26]) and 5C [2] scales] alongside measures of daily functioning,
cognitive difficulties, and social support. This was intended to pro-
vide a comprehensive understanding of both the vaccination-
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related and age-related factors that may influence vaccination
uptake in older adults. Second, we examined these factors in rela-
tion to all three vaccines that older adults are offered in the UK,
thus providing an understanding of the vaccine-specificity of the
observed barriers. The present study addressed four key research
questions (RQs):

RQ1: What proportion of participants were offered, were aware
of, and received the influenza, pneumococcal and shingles
vaccinations?
RQ2: What vaccination attitudes and psychological antecedents
of vaccination were associated with lack of uptake of these
vaccinations?
RQ3: Does daily functioning, cognitive functioning, or social
support play a role in explaining older adults’ vaccination
behaviour?
RQ4: Within the context of open-ended responses, what are
older adults’ main reasons for their vaccination behaviour?

2. Methods

2.1. Participants and procedure

A cross-sectional survey was conducted to identify factors asso-
ciated with older adults’ vaccination behaviours. The research was
carried out in accordance with the Declaration of Helsinki [46] for
research involving humans, and was ethically approved by the
School of Psychological Sciences & Health Ethics Committee at
the University of Strathclyde. Informed consent was obtained from
participants prior to completing the survey online via Qualtrics,
which took place between 8th February and 17th March 2020. Data
collection was completed prior to COVID-19 lockdown restrictions
were introduced in the UK, so there was no impact on the availabil-
ity of vaccination services during our period of data collection. Par-
ticipants were recruited primarily through university participation
panels and social media posts (Facebook and Twitter). Participants
were eligible to complete the survey if they were aged 65 or older,
generally in good health (and, specifically, not diagnosed with a
neurological condition), and living independently in the commu-
nity (i.e., living on their own, with a partner, spouse and/or family
members, and not dependent on others such as living in a care
facility). Participants could only progress to the survey after con-
firming these inclusion criteria. The total sample comprised 372
participants aged 65 to 92 years (see Table 1 for socio-
demographic characteristics).

2.2. Survey

Participants were first asked to provide their socio-
demographic information and self-reported overall health (see
Table 1). For influenza and pneumococcal vaccinations, all partici-
pants were asked if they were aware that they were eligible for
both vaccines and if they had been offered them. Participants aged
70–79 years were also asked these questions regarding the shin-
gles vaccine. Participants were then asked if they had ever received
the pneumococcal vaccine, and the influenza vaccine in the previ-
ous 12 months. If not, they were asked if they intended to get these
vaccines in future. Also, if aged 70–79 years, they were asked if
they had received the shingles vaccine and, if not, whether or not
they intended to do so in the future.

2.3. Vaccination attitudes examination scale (VAX)

The VAX scale contains 12 questions assessing the attitudes that
may underlie vaccine hesitancy [26]. Questions tap into mistrust of
vaccine benefit [e.g. ‘I feel safe after being vaccinated’ (reverse



Table 1
Participants’ socio-demographic data.

Variables n (372 total)

Age M = 70.5 (SD = 4.6)
Gender
Female 184 (49.7%)
Male 184 (49.7%)
Prefer not to say 2 (0.5%)

Marital Status
Married 248 (66.8%)
Widowed 47 (12.7%)
Separated/Divorced 35 (9.4%)
Co-habiting 21 (5.7%)
Single 20 (5.4%)

Ethnicity
White-British 360 (97%)
White-Other 9 (2.4%)
Asian 1 (0.3%)
Mixed/Multiple 1 (0.3%)

Self-Rated Overall Health
Very Good 125 (33.6%)
Good 201 (54%)
Fair 41 (11%)
Poor 5 (1.3%)

Education
High School 65 (17.5%)
College 114 (30.6%)
University 109 (29.3%)
Postgraduate 84 (22.6%)

Deprivation Quintile
1 (Most Deprived) 57 (16.3%)
2 83 (23.8%)
3 69 (19.8%)
4 61 (17.5%)
5 (Least Deprived) 79 (22.6%)

NB: % calculations exclude missing data.
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scored), worries about unforeseen future effects (e.g. ‘although
most vaccines appear to be safe, there may be problems that we
have not yet discovered’), concerns about commercial profiteering
(e.g. ‘vaccines make a lot of money for pharmaceutical companies,
but do not do much for regular people’), and preference for natural
immunity (e.g. ‘natural immunity lasts longer than a vaccination’)].
Items were scored on a five-point scale (1 = ‘strongly disagree’ to 5
= ‘strongly agree’), and higher scores represent more negative
views towards vaccination.

2.4. The 5C scale

The 5C scale of vaccine hesitancy [2] includes 15 items which
tap five psychological antecedents of vaccination: confidence (e.g.
‘I am completely confident that vaccines are safe’); complacency
(e.g. ‘vaccination is unnecessary because vaccine-preventable dis-
eases are not common anymore’); constraints (e.g. ‘everyday stress
prevents me from getting vaccinated’); calculation (e.g. ‘when I
think about getting vaccinated, I weigh benefits and risks to make
the best decision possible’); and collective responsibility (‘I get vac-
cinated because I can also protect people with a weaker immune
system’). Items were scored on a seven-point scale (1 = ‘strongly
disagree’ to 7 = ‘strongly agree’). Higher scores on the confidence
and collective responsibility sub-scales represent facilitators to
vaccine uptake, while higher complacency, constraints, and calcu-
lation scores represent barriers.

2.5. Instrumental activities of daily living

The Instrumental Activities of Daily Living (IADL; [22]) ques-
tionnaire assessed participants’ perceived levels of independence
in daily functioning. Participants were asked to indicate their level
of independence across eight aspects of daily functioning includ-
3522
ing, for example, ability to use the telephone, shop, and prepare
food. All responses indicating independence were scored 1 point
(max. = 8), according to Lawton and Brody’s scoring criteria for
females (originally, males were not scored on some items, e.g. food
preparation, housekeeping).

2.6. Multiple ability self-report questionnaire

The Multiple Ability Self-report Questionnaire (MASQ; [39])
assessed cognitive functioning. The MASQ contains 38 questions
measuring participants’ perceived level of difficulty across five cog-
nitive domains: language (e.g. ‘when talking, I have difficulty con-
veying precisely what I mean’); visual-perceptual ability (e.g. ‘I
have difficulty locating a friend in a crowd of people’); verbal
memory (e.g. ‘I forget to mention important issues during conver-
sations’); visual-spatial memory (e.g. ‘I have difficulty finding
stores in a mall even if I have been there before’); and attention/-
concentration (e.g. ‘I ask people to repeat themselves because my
mind wanders during conversations’). Responses were scored on
a five-point scale (1 = ‘never’ to 5 = ‘always’) and averaged across
items. Higher scores reflect greater difficulty.

2.7. Interpersonal support evaluation

The ISEL-12 [7] assessed social support and contains 12 items
across the subscales of availability of appraisal (e.g. ‘there is some-
one I can turn to for advice about handling problems with my fam-
ily’), belonging (e.g. ‘if I decide one afternoon that I would like to go
to a movie that evening, I could easily find someone to go with
me’), and tangible help/assistance (e.g. ‘if I were sick, I could easily
find someone to help me with my daily chores’). Responses are
provided on a 4-point scale (1 = ‘definitely false’ to 4 = ‘definitely
true’). Responses were totalled to give a maximum of 12 for each
subscale, and 36 for overall social support, with higher scores indi-
cating more perceived support.

2.8. Free text responses

An open-ended question was used to offer participants the
opportunity to provide up to three main reasons for their vaccina-
tion decisions.

2.9. Data analyses

Univariate logistic regression analyses were used to determine
the association between each potential predictor and whether or
not a participant was vaccinated for influenza in the last
12 months, and if they had ever received the pneumococcal and
shingles vaccines. Multivariate logistic regression models were
then constructed, based on the significant predictors from the uni-
variate analyses, to determine the independent predictors of
uptake of each vaccine. Analyses were carried out using SPSS (ver-
sion 23) and using a 5% significance level.

For responses to the open-ended question, content analysis of
participants’ comments was undertaken (see [16,38]). Initial
descriptive codes were applied to participants’ written responses.
Subsequent text was compared to previously coded text and either
allocated an existing code or provided a new one, thus grouping
responses by similarity [23]. Category development was guided
by Vaismoradi et al. [42]. The first coder (AG) initially analysed
the data, with the review being undertaken by another member
of the research team (NC), enabling both category refinement
and research rigour. The researchers (AG & NC) returned to the
data several times during the analytical process to ensure that
the results showed a strong connection to the analysed data [19].
The categories of meaning (key categories) represented the highest
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level of abstraction for the reporting of the results. In the final
phase, coded data were treated as variables for analysis conducted
using descriptive statistics (frequency counts and percentages) in
Microsoft Excel.

3. Results

Table 2 provides the data related to uptake of the influenza,
pneumococcal, and shingles vaccines. The proportion of partici-
pants who had received the influenza vaccine in the last 12 months
(83.6%) was considerably higher than the proportion who had ever
received the pneumococcal (60.2%) and shingles (58.9%) vaccines.
However, awareness of eligibility for those vaccines, along with
rates of having ever been offered them, were also lower than for
the influenza vaccine (Table 2). Importantly, intention to receive
the vaccines in future also showed variation. A relatively large pro-
portion of the participants intended to get the influenza vaccine in
Table 2
Vaccination behaviours related to the influenza, pneumococcal, and shingles vaccines.

Behaviours (by Vaccine) % (n)

Influenza
Aware eligible
Yes 99.5 (370)
No 0.3 (1)
Not sure 0.3 (1)

Offered vaccine (past 12 m)
Yes 96.2 (354)
No 3.5 (13)
Not sure 0.3 (1)

Received vaccine (past 12 m)
Yes 83.6 (311)
No 16.4 (61)
Not sure –

Intend to get vaccine (next 12 m)
Yes 82.1 (294)
No 15.4 (55)
Not sure 2.5 (9)

Pneumococcal
Aware eligible
Yes 69.5 (258)
No 26.1 (97)
Not sure 4.3 (16)

Offered vaccine (ever)
Yes 61.9 (229)
No 31.9 (118)
Not sure 6.2 (23)

Received vaccine (ever)
Yes 60.2 (224)
No 36.3 (135)
Not sure 3.5 (13)

Intend to receive vaccine
Yes 27.1 (39)
No 26.4 (38)
Not sure 46.5 (67)

Shingles
Aware eligible
Yes 78.2 (147)
No 18.1 (34)
Not sure 3.7 (7)

Offered vaccine (ever)
Yes 63.2 (120)
No 32.6 (62)
Not sure 4.2 (8)

Received vaccine (ever)
Yes 58.9 (113)
No 37.5 (72)
Not sure 3.6 (7)

Intend to receive vaccine
Yes 34.6 (27)
No 32.1 (25)
Not sure 33.3 (26)

NB: % calculations exclude missing data.
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the next 12 months (82.1%), but only 27.1% and 34.6% of those who
had never received the pneumococcal and shingles vaccines,
respectively, intended to receive them in future.

The sample was high-functioning in terms of activities of daily
living, with the vast majority (92%) of participants having scored
the maximum 8 on IADLs (see Table 3). Although, as would be
expected, age was negatively related to IADLs score (r = �0.13,
p = .012). Similarly, age was positively correlated with reported dif-
ficulty in three of the five MASQ subscales (language r = 0.15,
p = .004; verbal memory r = 0.11, p = .032; visual-spatial memory
r = 0.15, p = .004; all other p > .28). Regarding social support, age
was significantly correlated with the appraisal subscale of the ISEL
(r = �0.12, p = .029), but not with the other subscales or with total
ISEL score (all other p > .105).
3.1. Influenza vaccine hesitancy

Regarding potential statistical predictors of vaccine hesitancy
(Table 3), univariate logistic regression analyses were first con-
ducted to establish whether the following variables predicted par-
ticipants not receiving the influenza vaccine in the last 12 months:
socio-demographic variables (age, gender, deprivation, education,
and marital status; note, ethnicity was not considered due to lack
of variation); self-rated overall health; 5C subscales; VAX sub-
scales; IADLs; MASQ subscales; and ISEL total score and subscales.
Odds ratios and confidence intervals for the significant predictors
are listed in Table 4. Marital status was the only significant predic-
tor from the socio-demographic and health variables (all other
p > .07). Those who reported being single, separated/divorced, or
widowed had greater likelihood of not getting vaccinated than
those who were married or co-habiting. IADLs, MASQ subscales,
and ISEL subscales were not significant predictors (all p > .22).
However, all 5C and VAX subscales predicted not getting vacci-
nated. Participants were more likely not to have been vaccinated
when they reported greater: calculation of vaccination and disease
risks; complacency about vaccine-preventable diseases; perceived
structural and psychological constraints; mistrust of vaccine bene-
fit; worries about unforeseen future effects; concerns about com-
mercial profiteering; and preference for natural immunity. They
Table 3
Descriptive data for vaccination attitudes and hesitancy, IADLs, cognitive abilities, and
social support.

M (±SD)

5C
Confidence 5.98 (1.49)
Complacency 2.08 (1.15)
Constraints 1.36 (0.80)
Calculation 5.31 (1.69)
Collective Responsibility 6.14 (1.16)

VAX
Mistrust 2.05 (0.82)
Worries 2.82 (0.82)
Concerns 1.76 (0.88)
Natural Immunity 2.21 (0.92)
IADLs 7.90 (0.44)

MASQ
Language 1.59 (0.40)
Visuo-Perceptual 1.47 (0.44)
Verbal Memory 1.78 (0.47)
Spatial Memory 1.67 (0.38)
Attention/Concentration 1.69 (0.42)

ISEL
Appraisal 7.61 (1.76)
Belonging 8.48 (2.51)
Tangible 9.53 (2.31)
Total 25.62 (5.41)

NB: % calculations exclude missing data.



Table 4
Significant predictors of not getting vaccinated (based on univariate logistic regression analyses).

Influenza Vaccine Pneumococcal Vaccine Shingles Vaccine

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Age – – 0.94 (0.90-0.99) 0.025 – –
Marital status – single* 1.93 (1.09–3.43) 0.025 – –
ISEL (total) – – – – 0.95 (0.90-0.10) 0.048
5C
Calculation 1.48 (1.17–1.86) 0.001 – – – –
Collective responsibility 0.32 (0.24-0.42) <0.001 0.61 (0.50-0.74) <0.001 0.53 (0.40-0.71) <0.001
Complacency 2.56 (1.97–3.32) <0.001 1.57 (1.29–1.90) <0.001 1.72 (1.32–2.24) <0.001
Constraints 1.91 (1.41–2.58) <0.001 1.66 (1.24–2.22) 0.001 1.62 (1.13–2.31) 0.008
Confidence 0.61 (0.52-0.72) <0.001 0.81 (0.70-0.93) 0.003 0.77 (0.63-0.94) 0.011

VAX
Concerns 3.55 (2.50–5.04) <0.001 1.96 (1.49–2.56) <0.001 2.49 (1.69–3.69) <0.001
Mistrust 4.95 (3.19–7.71) <0.001 2.07 (1.54–2.79) <0.001 2.41 (1.55–3.75) <0.001
Natural immunity 5.29 (3.45–8.10) <0.001 1.71 (1.34–2.18) <0.001 2.03 (1.45–2.84) <0.001
Worries 4.30 (2.83–6.51) <0.001 1.64 (1.25–2.15) <0.001 2.45 (1.61–3.73) <0.001

NB: OR = odds ratio; CI = confidence interval. *Includes those ‘single’, ‘separated/divorced’, and ‘widowed’ compared with those ‘married’ or ‘co-habiting’.
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also had a greater likelihood of not getting vaccinated when they
reported a lower sense of collective responsibility and less confi-
dence in vaccines and their associated programmes.

Multivariate logistic regression analysis identified that the sig-
nificant independent statistical predictors of lack of influenza vac-
cine uptake were greater calculation of vaccination and disease
risks, lower sense of collective responsibility, and preference for
natural immunity (see Table 5). The model successfully classified
90.9% of cases overall (R2

N ¼ 0:52).

3.2. Pneumococcal vaccine hesitancy

Univariate logistic regression analyses revealed that, of the
socio-demographic, health, IADLs, MASQ, and ISEL total score and
sub-scales, age was the only factor predicting lack of pneumococ-
cal vaccine uptake (see Table 4; all other p > .10). Younger partici-
pants had a greater likelihood of not getting vaccinated, reflecting
that with increasing age there are more opportunities to have been
offered and received the vaccine. Regarding the 5C and VAX sub-
scales, all but the 5C calculation subscale (p = 0.61) predicted not
getting vaccinated (see Table 4), and these were in the same direc-
tion as for the influenza vaccine. Multivariate logistic regression
analysis showed that the significant independent predictors of
not getting the pneumococcal vaccine were age, sense of collective
responsibility, and concerns about commercial profiteering (see
Table 5). The model successfully classified 68.6% of cases overall
(R2

N ¼ 0:16).

3.3. Shingles vaccine hesitancy

Univariate logistic regression analyses showed that none of the
socio-demographic, health, IADLs, MASQ, and ISEL subscales pre-
dicted lack of shingles vaccine uptake (all p > .062). However,
lower perceived social support, as measured by total ISEL, was
associated with a greater likelihood of not getting vaccinated
Table 5
Final multivariate models for lack of uptake of each vaccine, including the independent p

Influenza Vaccine P

OR (95% CI) p-value O

Age – – 0
5C
Calculation 1.49 (1.10–2.02) 0.010 –
Collective responsibility 0.42 (0.31–0.58) <0.001 0

VAX
Concerns – – 1
Natural immunity 3.33 (2.04–5.43) <0.001 –
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(see Table 4). Regarding the 5C and VAX subscales, as was the case
for the pneumococcal vaccine, all but the 5C calculation subscale
(p = 0.23) predicted not getting vaccinated (see Table 4), and these
were in the same direction as for the influenza vaccine. Multivari-
ate logistic regression analysis showed that the significant inde-
pendent predictors of not getting the shingles vaccine were sense
of collective responsibility and concerns about commercial profi-
teering (see Table 5). The model successfully classified 70.9% of
cases overall (R2

N ¼ 0:22).

3.4. Free text responses

In total, 341 (91.7%) of participants provided 880 responses
regarding their main reasons for their vaccination decisions. The
majority of participants referred to factors which enabled their
vaccination behaviour, however, one category specifically focused
on ‘barriers’ to vaccination uptake. Overall, responses generated a
total of 49 associated codes (sub-codes), resulting in nine cate-
gories of meaning (see Table 6). Categories of meaning (key codes)
were: (1) personal health (e.g. ‘‘to protect myself from disease”);
(2) vaccine effectiveness (e.g. ‘‘future protection against possible
illness”); (3) health of others (e.g. ‘‘community benefit”); (4) barri-
ers (e.g. ‘‘when I take the flu jab I always end up with the flu”); (5)
knowledge (e.g. ‘‘I trust the evidence”); (6) health systems (e.g. ‘‘I
trust the NHS to provide excellent advice”); (7) accessibility (e.g.
‘‘freely available”); and (8) social and familial influence (e.g. ‘‘my
mother was a nurse”). Twenty-two comments were categorised
as (9) miscellaneous (e.g. ‘‘go with the flow”), as they were too
broad or fragmented to categorise.

4. Discussion

To our knowledge, this is the first study aimed at establishing
the factors associated with older adults’ hesitancy towards receiv-
ing the influenza, pneumococcal, and shingles vaccines, and evi-
redictors of not getting vaccinated.

neumococcal Vaccine Shingles Vaccine

R (95% CI) p-value OR (95% CI) p-value

.93 (0.88–0.98) 0.010 – –

– – –
.70 (0.56–0.88) 0.002 0.68 (0.49–0.95) 0.023

.62 (1.19–2.21) 0.002 1.96 (1.26–3.04) 0.003
– – –



Table 6
Influences on vaccination behaviour: Categories of meaning (key categories) and
associated codes (sub-codes).

Categories of meaning
(key categories)

Number (%) of
comments
associated with
category

Associated codes
(sub-codes)

1 Personal Health 183 (20.8%) Staying healthy
Not getting ill
Vulnerability due to age/
health status
Avoid missing out
Staying independent

2 Vaccine
Effectiveness

181 (20.6%) Prevention
Safety
Eradicate illnesses

3 Health of Others 135 (15.3%) Herd immunity
Health of family
Health of others
Community health
Health of the vulnerable

4 Barriers 125 (14.2%) Risk of the unknown
Unsafe
Side-effects
Fear
Allergies
Questioning its
effectiveness
Conspiracy
Mistrust
False information
Needle phobia
Dislike vaccines
Scepticism
Natural immunity

5 Knowledge 90 (10.2%) Knowledge of infections
Knowledge of vaccinations
Common sense
Travel vaccinations

6 Health Systems 69 (7.8%) HCP recommendation
Trust in GP/HCP
Trust in NHS
Invitation
Health media

7 Accessibility 57 (6.5%) Availability
Free/no cost
Ease
Convenience

8 Social and Familial
Influence

18 (2.0%) Parent
Children/grandchildren
Friends
Colleagues
Spouse
Social influence

9 Miscellaneous 22 (2.5%) Sense of security
Peace of mind
Go with the flow (passive
acceptance)
Whim

N.B.: HCP = healthcare provider; GP = general practitioner; NHS = National Health
Service.
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dence related to the shingles vaccine is particularly limited. A
cross-sectional survey was conducted to measure participants’
vaccination behaviour (i.e., previous uptake of the vaccines, aware-
ness of eligibility, whether they had been offered them, and
whether they would get vaccinated in future, where relevant). In
order to determine potential statistical predictors of vaccine hesi-
tancy, socio-demographic data were also collected, along with
self-rated overall health, activities of daily living, cognitive func-
tioning, social support, and psychosocial factors associated with
vaccination behaviour. A number of key findings emerged,
uniquely contributing to our understanding of older adults’ vacci-
nation behaviour and hesitancy, particularly regarding the patterns
observed across the three vaccines.
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4.1. RQ1 – Vaccine awareness and uptake

There was clear divergence between the influenza vaccine on
one hand, and the pneumococcal and shingles vaccines on the
other. Uptake of the influenza vaccine was considerably higher
(by approximately 24%) than for the other two vaccines [29,43].
Interestingly, while almost all participants were aware of their eli-
gibility for the influenza vaccine, fewer participants were aware of
their eligibility for the pneumococcal (69.5%) and shingles (78.2%)
vaccines. A similar pattern existed regarding having been offered
the vaccines in the past. Therefore, there appears to be a clear dis-
tinction between older adults’ awareness of healthcare providers’
recommendations that they should receive the influenza vs the
pneumococcal and shingles vaccines [9,15,18,24,37]. Regarding
future intention, while essentially the same proportion of partici-
pants who had received the influenza vaccine in the last 12 months
intended to do so again in the next 12 months (82.1%), in those
who had never received pneumococcal and shingles vaccines, only
a small proportion intended to get vaccinated in the future (27% &
35%, respectively). Importantly, though, in each case a considerable
proportion of participants who had not yet received these vaccines
reported being unsure about whether or not to get the vaccine in
the future (pneumococcal = 46.5%, shingles = 33.3%). This suggests
that there is promising scope for influencing these decisions and
potentially increasing vaccinationmay be associated with being
more risk coverage in the future.
4.2. RQ2 – Vaccination attitudes and psychological antecedents of
vaccination

Psychosocial factors independently predicted older adults’ hesi-
tancy towards the influenza, pneumococcal, and shingles vaccines
[1,36]. A lower sense of collective responsibility was associated
with lack of uptake of all three vaccines. However, there was diver-
gence in the further predictors. Regarding the influenza vaccine,
lack of uptake was associated with greater calculation of vaccine
and disease risk, and a preference for natural immunity. Greater
calculation may be associated with being more risk-averse gener-
ally, and a tendency towards deliberation [2]. However, neither
of these factors independently predicted pneumococcal and shin-
gles vaccine uptake. Rather, in addition to collective responsibility,
greater concerns about commercial profiteering was associated
with lack of uptake of those vaccines. This suggests there is a lack
of awareness of, and potentially less available information about,
disease and vaccine risks in these cases. Age was also associated
specifically with uptake of the pneumococcal vaccine, with
younger age associated with a lower likelihood of uptake, reflect-
ing greater opportunity for uptake with time. While both this
and the shingles vaccine are ‘one-off’ vaccines, shingles vaccine eli-
gibility has a narrower window of opportunity (age 70–79 yrs),
reducing the effect of participant age.
4.3. RQ3 – Role of daily functioning, cognitive functioning, and social
support

Notably, none of the activities of daily living, cognitive function-
ing, or social support factors independently predicted uptake of
any of the vaccines investigated. However, the present sample
was relatively high-functioning and included participants living
independently in the community only. Future research with older
adults should continue to take these factors into account, espe-
cially when specific populations are considered (e.g. those with
varying levels of daily functioning, mild cognitive impairment,
etc. [21,40]).
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4.4. RQ4 – Qualitative data

Qualitative data largely supported the above findings, while
also contributing further insights. From this set of data, partici-
pants’ reasons for getting vaccinated included their own and
others’ health in terms of protection from disease. This wider
health benefit corresponds with a sense of collective responsibility,
the lack of which was associated with hesitancy towards all three
vaccines. Relatedly, participants frequently cited their understand-
ing that vaccines are effective and beneficial, and communicated
their trust in healthcare systems and available knowledge, includ-
ing from social influences, such as family and friends. Accessibility
was another reason for uptake, including free availability and con-
venience of getting vaccinated. Barriers to uptake were also con-
veyed, however, and these included concerns about side effects,
fear, and a sense of mistrust or scepticism. The latter particularly
resonates with concern over profiteering, which was associated
with lack of uptake of the pneumococcal and shingles vaccines.
4.5. Implications

The findings suggests that, to increase vaccination coverage in
older adults, targeted public health action is required, which is to
some extent tailored to the requirements of the specific vaccines
([15]). Sense of social responsibility and concern for others’ health
(collective responsibility) was found to be an important factor in
general vaccine uptake in this population [5]. Therefore, public
health messaging could usefully highlight the societal benefits of
good vaccination coverage. This could additionally help to counter-
act greater calculation as a reason for lack of vaccine uptake [1].
Rates of pneumococcal and shingles vaccine uptake may benefit
from educating the general public regarding awareness of these
specific vaccines and the disease symptoms, severity, and risks,
which has been suggested as an interventional approach for com-
placency [1]. Also, given the importance of receiving a healthcare
provider’s recommendation to vaccinate (e.g. [5]), enhancing
healthcare providers’ knowledge regarding specific vaccination
effectiveness could potentially increase recommendations to vacci-
nate [9,35,37]. For example, a recent intervention focusing on
increasing awareness and knowledge via primary healthcare (i.e.
leaflets, etc.), found modest but reliable increases in rates of older
adults’ influenza and pneumococcal vaccine uptake [14].

Key strengths of the present study include the consideration of
multiple vaccines for which UK older adults are eligible, with the
extent of existing research on older adults’ uptake of the shingles
vaccine being particularly limited. We also utilised two recently
developed measures of vaccine hesitancy alongside measures of
daily functioning, cognitive difficulties, and social support. Doing
so allowed us to examine both the vaccination-related and age-
related factors that influenced vaccine uptake in older adults. Addi-
tionally, although we primarily emphasised quantitative data and
findings from multiple logistic regression models, participants
were invited to provide free text responses to an open-ended ques-
tion probing the mains reasons for their vaccination behaviour.
This qualitative component largely supported the quantitative
findings, but contributed further insights to the range of factors
involved in older adults’ vaccination behaviours.
5. Conclusions

Older adults exhibited greater uptake and awareness of the
influenza vaccine relative to the pneumococcal and shingles vac-
cines. However, a considerable proportion of participants who
had not yet received the latter two vaccines were unsure about
whether or not to get vaccinated in future, revealing promising
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scope for increasing coverage in future. Psychosocial factors were
associated with uptake of each of the three vaccines, with a lower
sense of collective responsibility associated with lack of uptake of
all three vaccines. The community benefits of vaccination pro-
grammes should, therefore, be emphasised in future interventions.
Greater calculation of vaccine and disease risk and preference for
natural immunity were also associated with not getting vaccinated
for influenza. In contrast, greater concerns about commercial prof-
iteering was associated with lack of uptake of the pneumococcal
and shingles vaccines. Greater awareness and targeted education
around disease risk and vaccine benefits may be required to
increase vaccination coverage, particularly regarding the pneumo-
coccal and shingles vaccines. It is hoped that our findings will influ-
ence future research and intervention development aimed at
addressing vaccination coverage in the older adult population.
Data Availability Statement

The quantitative data that support the findings of this study are
openly available in Open Science Framework (https://doi.org/10.
17605/OSF.IO/JYPN9). The qualitative data are not available due to
privacy restrictions.

Declaration of Competing Interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared
to influence the work reported in this paper.

Acknowledgements

We thank Dana O’Flynn for her assistance with the literature
review.
Funding

This work was supported by the Chief Scientist Office, Scottish
Government [grant number CGA/19/52].

References

[1] Betsch C, Böhm R, Chapman GB. Using behavioral insights to increase
vaccination policy effectiveness. Policy Insights Behav Brain Sci
2015;2:61–73. https://doi.org/10.1177/2372732215600716.

[2] Betsch C, Schmid P, Heinemeier D, Korn L, Holtmann C, Böhm R. Beyond
confidence: development of a measure assessing the 5C psychological
antecedents of vaccination. PLoS ONE 2018;13:12. https://doi.org/10.1371/
journal.pone.0208601.

[3] Bogg T, Roberts BW. The case for conscientiousness: Evidence and implications
for a personality trait marker of health and longevity. Ann Behav Med
2013;45:278–88. https://doi.org/10.1007/s12160-012-9454-6.

[4] Bricout H, Torcel-Pagnon L, Lecomte C, Almas MF, Matthews I, Lu X, et al.
Determinants of shingles vaccine acceptance in the United Kingdom. PLoS ONE
2019;14:e0220230. https://doi.org/10.1371/journal.pone.0220230.

[5] Briggs L, Fronek P, Quinn V, Wilde T. Perceptions of influenza and
pneumococcal vaccine uptake by older persons in Australia. Vaccine
2019;37:4454–9. https://doi.org/10.1016/j.vaccine.2019.06.079.

[6] Cabeza R, Albert M, Belleville S, Craik FIM, Duarte A, Grady CL, et al.
Maintenance, reserve and compensation: the cognitive neuroscience of
healthy ageing. Nat Rev Neurosci 2018;19:701–10. https://doi.org/10.1038/
s41583-018-0068-2.

[7] Cohen S, Mermelstein R, Kamarck T, Hoberman HM. Measuring the functional
components of social support. In: Sarason IG, Sarason BR, editors. Social
support: theory, research, and applications. Martinus Niijhoff; 1985.

[8] Dios-Guerra C, Carmona-Torres JM, López-Soto PJ, Morales-Cané I, Rodríguez-
Borrego MA. Prevalence and factors associated with influenza vaccination of
persons over 65 years old in Spain (2009–2014). Vaccine 2017;35:7095–100.
https://doi.org/10.1016/j.vaccine.2017.10.086.

[9] Ehresmann KR, Ramesh A, Como-Sabetti K, Peterson DC, Whitney CG, Moore
KA. Factors associated with self-reported pneumococcal immunization among
adults 65 years of age or older in the Minneapolis-St. Paul metropolitan area.
Prevent Med 2001;32:409–15. https://doi.org/10.1006/pmed.2001.0839.

https://doi.org/10.17605/OSF.IO/JYPN9
https://doi.org/10.17605/OSF.IO/JYPN9
https://doi.org/10.1177/2372732215600716
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.1371/journal.pone.0208601
https://doi.org/10.1007/s12160-012-9454-6
https://doi.org/10.1371/journal.pone.0220230
https://doi.org/10.1016/j.vaccine.2019.06.079
https://doi.org/10.1038/s41583-018-0068-2
https://doi.org/10.1038/s41583-018-0068-2
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0035
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0035
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0035
https://doi.org/10.1016/j.vaccine.2017.10.086
https://doi.org/10.1006/pmed.2001.0839


Louise A. Brown Nicholls, A.J. Gallant, N. Cogan et al. Vaccine 39 (2021) 3520–3527
[10] Frank O, De Oliveira Bernardo C, González-Chica DA, Macartney K, Menzies R,
Stocks N. Pneumococcal vaccination uptake among patients aged 65 years or
over in Australian general practice. Hum Vac Immunother 2020;16:965–71.
https://doi.org/10.1080/21645515.2019.1682844.

[11] Gatwood J, Shuvo S, Hohmeier KC, Hagemann T, Chiu C, Tong R, et al.
Pneumococcal vaccination in older adults: an initial analysis of social
determinants of health and vaccine uptake. Vaccine 2020;38:5607–17.
https://doi.org/10.1016/j.vaccine.2020.06.077.

[12] Haq K, McElhaney JE. Immunosenescence: influenza vaccination and the
elderly. Curr Opin Immunol 2014;29:38–42. https://doi.org/10.1016/
j.coi.2014.03.008.

[13] Han L, Allore H, Murphy T, Gill T, Peduzzi P, Lin H. Dynamics of functional
aging based on latent-class trajectories of activities of daily living. Ann
Epidemiol 2013;23:87–92. https://doi.org/10.1016/j.annepidem.2012.11.010.

[14] Ho HJ, Tan Y, Cook AR, Koh G, Tham TY, Anwar E, et al. Increasing influenza and
pneumococcal vaccination uptake in seniors using point-of-care informational
interventions in primary care in Singapore: a pragmatic, cluster-randomized
crossover trial. Am J Public Health 2019;109:1776–83. https://doi.org/
10.2105/AJPH.2019.305328.

[15] Klett-Tammen CJ, Krause G, Seefeld L, Ott JJ. Determinants of tetanus,
pneumococcal and influenza vaccination in the elderly: a representative
cross-sectional study on knowledge, attitude and practice (KAP). BMC Publ
Health 2016;16:121. https://doi.org/10.1186/s12889-016-2784-8.

[16] Krippendorff K. Content analysis: an introduction to its methodology. Sage;
2018.

[17] Krueger P, St Amant O, Loeb M. Predictors of pneumococcal vaccination among
older adults with pneumonia: findings from the Community Acquired
Pneumonia Impact Study. BMC Geriatrics 2010;10:44. https://doi.org/
10.1186/1471-2318-10-44.

[18] Kyaw MH, Nguyen-Van-Tam JS, Pearson JC. Family doctor advice is the main
determinant of pneumococcal vaccine uptake. J Epidemiol Commun Health
1999;53:589–90. https://doi.org/10.1136/jech.53.9.589.

[19] Kyngäs H, Kääriäinen M, Elo S. The trustworthiness of content analysis. In:
Kyngas H, Mikkonen K, Kääriäinen M, editors. The application of content
analysis in nursing science research. Cham, Switzerland: Springer; 2020. p.
41–8.

[20] Lachman ME. Perceived control over aging-related declines: adaptive beliefs
and behaviors. Curr Direct Psychol Sci 2006;15:282–6. https://doi.org/
10.1111/j.1467-8721.2006.00453.x.

[21] Landi F, Onder G, Carpenter I, Garms-Homolova V, Bernabei R. Prevalence and
predictors of influenza vaccination among frail, community-living elderly
patients: an International Observational Study. Vaccine 2005;23:3896–901.
https://doi.org/10.1016/j.vaccine.2005.03.008.

[22] Lawton MP, Brody EM. Assessment of older people: self-maintaining and
instrumental activities of daily living. The Gerontologist 1969;9:179–86.
https://doi.org/10.1093/geront/9.3_Part_1.179.

[23] Leech NL, Onwuegbuzie AJ. An array of qualitative data analysis tools: a call for
qualitative data analysis triangulation. School Psychol Quart 2007;22:557–84.

[24] Lu P, Euler GL, Jumaan AO, Harpaz R. Herpes zoster vaccination among adults
aged 60 years or older in the United States, 2007: uptake of the first new
vaccine to target seniors. Vaccine 2009;27:882–7. https://doi.org/10.1016/
j.vaccine.2008.11.077.

[25] MacDonald NE, the SAGE Working Group on Vaccine Hesitancy. Vaccine
hesitancy: definition, scope and determinants. Vaccine 2015;33:4161–4.
https://doi.org/10.1016/j.vaccine.2015.04.036.

[26] Martin LR, Petrie KJ. Understanding the dimensions of anti-vaccination
attitudes: the vaccination attitudes examination (VAX) scale. Ann Behav
Med 2017;51:652–60. https://doi.org/10.1007/s12160-017-9888-y.

[27] Mata R, Josef AK, Samanez-Larkin GR, Hertwig R. Age differences in risky
choice: a meta-analysis. Ann N Y Acad Sci 2011;1235:18–29. https://doi.org/
10.1111/j.1749-6632.2011.06200.x.

[28] McElhaney JE, Verschoor C, Pawelec G. Zoster vaccination in older adults:
efficacy and public health implications. J Gerontol: Ser A 2019;74:1239–43.
https://doi.org/10.1093/gerona/glz085.

[29] Riches E, Hamilton S. Interventions to engage people aged 60 years and over in
influenza, shingles and pneumococcal immunisation programmes. NHS Health
Scotland 2020. , http://www.healthscotland.scot/media/2962/interventions-
to-engage-people-aged-60-years-and-over-in-immunisation-programmes-
feb20.pdf.
3527
[30] Nowalk MP, Zimmerman RK, Shen S, Jewell IK, Raymund M. Barriers to
pneumococcal and influenza vaccination in older community-dwelling adults
(2000–2001). J Am Geriatr Soc 2004;52:25–30. https://doi.org/10.1111/j.1532-
5415.2004.52006.x.

[31] Okoli GN, Lam OLT, Racovitan F, Reddy VK, Righolt CH, Neilson C, et al.
Seasonal influenza vaccination in older people: A systematic review and meta-
analysis of the determining factors. PLoS ONE 2020;15:e0234702. https://doi.
org/10.1371/journal.pone.0234702.

[32] Public Health England. Shingles vaccine coverage report (England): January to
March 2020. Health protection report, vol. 14, Number 15; 2020. Available
from https://assets.publishing.service.gov.uk/government/uploads/system/
uploads/attachment_data/file/910604/hpr1520_shingles-vc-ann.pdf.

[33] Rikin S, Scott V, Shea S, LaRussa P, Stockwell MS. Influenza vaccination beliefs
and practices in elderly primary care patients. J Commun Health
2018;43:201–6. https://doi.org/10.1007/s10900-017-0404-x.

[34] Roberts BW, Smith J, Jackson JJ, Edmonds G. Compensatory conscientiousness
and health in older couples. Psychol Sci 2009;20:553–9. https://doi.org/
10.1111/j.1467-9280.2009.02339.x.

[35] Santibanez TA, Nowalk MP, Zimmerman RK, Jewell IK, Bardella IJ, Wilson SA,
et al. Knowledge and beliefs about influenza, pneumococcal disease, and
immunizations among older people. J Am Geriatr Soc 2002;50:1711–6. https://
doi.org/10.1046/j.1532-5415.2002.50466.x.

[36] Schmid P, Rauber D, Betsch C, Lidolt G, Denker ML. Barriers of influenza
vaccination intention and behavior – a systematic review of influenza vaccine
hesitancy, 2005–2016. PLoS ONE 2017;12(1):e0170550. https://doi.org/
10.1371/journal.pone.0170550.

[37] Schneeberg A, Bettinger JA, McNeil S, Ward BJ, Dionne M, Cooper C, et al.
Knowledge, attitudes, beliefs and behaviors of older adults about
pneumococcal immunization, a Public Health Agency of Canada/Canadian
Institutes of Health Research Influenza Research Network (PCIRN)
investigation. BMC Public Health 2014;14:422. , http://www.
biomedcentral.com/1471-2458/14/442.

[38] Schreier M. Qualitative content analysis in practice. Sage; 2012.
[39] Seidenberg M, Haltiner A, Taylor MA, Hermann BB, Wyler A. Development and

validation of a multiple ability self-report questionnaire. J Clin Exp
Neuropsychol 1994;16:093–104. https://doi.org/10.1080/
01688639408402620.

[40] Shah SM, Carey IM, Harris T, DeWilde S, Cook DG. The impact of dementia on
influenza vaccination uptake in community and care home residents. Age
Ageing 2012;41:64–9. https://doi.org/10.1093/ageing/afr135.

[41] Sintes X, Nebot M, Izquierdo C, Ruiz L, Domínguez A, Bayas JM, Vera I, Carratalà
J, Sousa D, The Working Group for the Study of Prevention of CAP in the
Elderly. Factors associated with pneumococcal and influenza vaccination in
hospitalized people aged P65 years. Epidemiol Infect 2011;139:666–73.
https://doi.org/10.1017/S0950268810001846.

[42] Vaismoradi M, Turunen H, Bondas T. Content analysis and thematic analysis:
implications for conducting a qualitative descriptive study. Nurs Health Sci
2013;15:398–405. https://doi.org/10.1111/nhs.12048.

[43] Ward C, Byrne L, White JM, Amirthalingam G, Tiley K, Edelstein M.
Sociodemographic predictors of variation in coverage of the national
shingles vaccination programme in England, 2014/15. Vaccine
2017;35:2372–8. https://doi.org/10.1016/j.vaccine.2017.03.042.

[44] World Health Organization. Global Vaccine Action Plan 2011–2020; 2013.
https://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_
2011_2020/en/.

[45] World Health Organization Regional Office for Europe. Evaluation of seasonal
influenza vaccination policies and coverage in the WHO European Region;
2014. https://www.euro.who.int/__data/assets/pdf_file/0003/241644/
Evaluation-of-seasonal-influenza-vaccination-policies-and-coverage-in-the-
WHO-European-Region.pdf.

[46] World Medical Association. WMA Declaration of Helsinki – ethical principles
for medical research involving human subjects; 2013. https://www.wma.net/
policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-
research-involving-human-subjects/.

[47] Wu S, Su J, Yang P, Zhang H, Li H, Chu Y, et al. Factors associated with the
uptake of seasonal influenza vaccination in older and younger adults: a large,
population-based survey in Beijing, China. BMJ Open 2017;7:e017459. https://
doi.org/10.1136/bmjopen-2017-017459.

https://doi.org/10.1080/21645515.2019.1682844
https://doi.org/10.1016/j.vaccine.2020.06.077
https://doi.org/10.1016/j.coi.2014.03.008
https://doi.org/10.1016/j.coi.2014.03.008
https://doi.org/10.1016/j.annepidem.2012.11.010
https://doi.org/10.2105/AJPH.2019.305328
https://doi.org/10.2105/AJPH.2019.305328
https://doi.org/10.1186/s12889-016-2784-8
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0080
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0080
https://doi.org/10.1186/1471-2318-10-44
https://doi.org/10.1186/1471-2318-10-44
https://doi.org/10.1136/jech.53.9.589
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0095
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0095
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0095
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0095
https://doi.org/10.1111/j.1467-8721.2006.00453.x
https://doi.org/10.1111/j.1467-8721.2006.00453.x
https://doi.org/10.1016/j.vaccine.2005.03.008
https://doi.org/10.1093/geront/9.3_Part_1.179
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0115
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0115
https://doi.org/10.1016/j.vaccine.2008.11.077
https://doi.org/10.1016/j.vaccine.2008.11.077
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1007/s12160-017-9888-y
https://doi.org/10.1111/j.1749-6632.2011.06200.x
https://doi.org/10.1111/j.1749-6632.2011.06200.x
https://doi.org/10.1093/gerona/glz085
http://www.healthscotland.scot/media/2962/interventions-to-engage-people-aged-60-years-and-over-in-immunisation-programmes-feb20.pdf
http://www.healthscotland.scot/media/2962/interventions-to-engage-people-aged-60-years-and-over-in-immunisation-programmes-feb20.pdf
http://www.healthscotland.scot/media/2962/interventions-to-engage-people-aged-60-years-and-over-in-immunisation-programmes-feb20.pdf
https://doi.org/10.1111/j.1532-5415.2004.52006.x
https://doi.org/10.1111/j.1532-5415.2004.52006.x
https://doi.org/10.1371/journal.pone.0234702
https://doi.org/10.1371/journal.pone.0234702
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/910604/hpr1520_shingles-vc-ann.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/910604/hpr1520_shingles-vc-ann.pdf
https://doi.org/10.1007/s10900-017-0404-x
https://doi.org/10.1111/j.1467-9280.2009.02339.x
https://doi.org/10.1111/j.1467-9280.2009.02339.x
https://doi.org/10.1046/j.1532-5415.2002.50466.x
https://doi.org/10.1046/j.1532-5415.2002.50466.x
https://doi.org/10.1371/journal.pone.0170550
https://doi.org/10.1371/journal.pone.0170550
http://www.biomedcentral.com/1471-2458/14/442
http://www.biomedcentral.com/1471-2458/14/442
http://refhub.elsevier.com/S0264-410X(21)00544-2/h0190
https://doi.org/10.1080/01688639408402620
https://doi.org/10.1080/01688639408402620
https://doi.org/10.1093/ageing/afr135
https://doi.org/10.1017/S0950268810001846
https://doi.org/10.1111/nhs.12048
https://doi.org/10.1016/j.vaccine.2017.03.042
https://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en/
https://www.who.int/immunization/global_vaccine_action_plan/GVAP_doc_2011_2020/en/
https://www.euro.who.int/__data/assets/pdf_file/0003/241644/Evaluation-of-seasonal-influenza-vaccination-policies-and-coverage-in-the-WHO-European-Region.pdf
https://www.euro.who.int/__data/assets/pdf_file/0003/241644/Evaluation-of-seasonal-influenza-vaccination-policies-and-coverage-in-the-WHO-European-Region.pdf
https://www.euro.who.int/__data/assets/pdf_file/0003/241644/Evaluation-of-seasonal-influenza-vaccination-policies-and-coverage-in-the-WHO-European-Region.pdf
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://doi.org/10.1136/bmjopen-2017-017459
https://doi.org/10.1136/bmjopen-2017-017459

	Older adults' vaccine hesitancy: Psychosocial factors associated with influenza, pneumococcal, and shingles vaccine uptake
	1 Introduction
	2 Methods
	2.1 Participants and procedure
	2.2 Survey
	2.3 Vaccination attitudes examination scale (VAX)
	2.4 The 5C scale
	2.5 Instrumental activities of daily living
	2.6 Multiple ability self-report questionnaire
	2.7 Interpersonal support evaluation
	2.8 Free text responses
	2.9 Data analyses

	3 Results
	3.1 Influenza vaccine hesitancy
	3.2 Pneumococcal vaccine hesitancy
	3.3 Shingles vaccine hesitancy
	3.4 Free text responses

	4 Discussion
	4.1 RQ1 – Vaccine awareness and uptake
	4.2 RQ2 – Vaccination attitudes and psychological antecedents of vaccination
	4.3 RQ3 – Role of daily functioning, cognitive functioning, and social support
	4.4 RQ4 – Qualitative data
	4.5 Implications

	5 Conclusions
	Declaration of Competing Interest
	ack26
	Acknowledgements
	Funding
	References


