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ABSTRACT

Influenza vaccination is an important public health intervention for older adults, yet vaccination rates
remain suboptimal. We conducted an online survey of Canadians > 65 years to explore satisfaction with
publicly-funded standard-dose influenza vaccines, and perceptions of the need for a more effective
product. They were provided with information about currently approved influenza vaccines, and were
asked about their preferences should all formulations be available for free, and should the recently
approved high-dose (HD) vaccine for seniors be available at a cost. From March to April 2017, 5014
seniors completed the survey; mean age was 71.3 + 5.17 years, 50% were female, and 42.6% had one or
more chronic conditions. 3403 (67.9%) had been vaccinated against influenza in the 2016/17 season. Of
all respondents, 3460 (69%) were satisfied with the standard-dose influenza vaccines, yet 3067 (61.1%)
thought that a more effective vaccine was/may be needed. If HD was only available at a cost, 1426
(28.4%) respondents would consider it, of whom 62.9% would pay $20 or less. If all vaccines were free
next season, 1914 (38.2%) would opt for HD (including 12.2% of those who previously rejected influenza
vaccines), 856 (17.1%) would choose adjuvanted vaccine, and 558 (11.1%) standard-dose vaccine. 843
(16.8%) of respondents were against vaccines, 451 (9.0%) had no preference and 392 (7.8%) were
uncertain. Making this product available through publicly funded programs may be a strategy to
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increase immunization rates in this population.

Introduction

Influenza is highly prevalent, and can be severe." While the
majority of those afflicted will recover within 10 days,
adults 65 years and over are at increased risk for more
serious outcomes such as exacerbation of underlying med-
ical conditions or complications such as pneumonia and
cerebrovascular events.” Hospitalization can have lasting
impact on older adults’ functional status; about one third
of older adults are discharged from hospital with persistent
declines in functions compared with their pre-admission
status.” Catastrophic disability, defined as new dependence
in two or more basic Activities of Daily Living, has been
found to affect 15% of older Canadians who are discharged
from hospital following a bout of influenza.** Given that
influenza has serious implications for older adults over both
short and long time horizons, prevention is a key strategy
to support healthy aging.

In Canada, each province and territory is responsible for
its own vaccine funding decisions, as well as public health
messaging and promotion.® Given that the influenza vaccine
that an individual will receive is dependent on various fac-
tors (which vaccine(s) their province has purchased, whether
they reside in a long-term care facility or in the community,
which vaccine(s) is available at the setting where they opt to
receive the vaccine, etc.), the provincial health messaging is

focused on influenza prevention, rather than vaccine formu-
lations. Prior to 2015, three influenza vaccine formulations
had been approved for use in Canada: standard-dose triva-
lent inactivated influenza vaccine (TIV), standard-dose adju-
vanted TIV, and standard-dose quadrivalent inactivated
influenza vaccine (QIV). Standard-dose TIV is publicly
funded in all provinces, while QIV and adjuvanted TIV are
funded in several. Despite this, vaccine uptake in seniors is
typically within 64-67%, far lower than the national goal of
80%.”% This is likely at least partially due to low public
confidence in the benefits of the influenza vaccine, especially
given messaging that it may have lower efficacy in older
adults.”"? Results of previous national surveys corroborate
this hypothesis and suggest that older adults are not certain
about the severity of influenza or the effectiveness of influ-
enza vaccines; the primary reasons given for opting against
influenza vaccination include feeling that it is ineffective and
unnecessary.m'16

In September 2015, a new high-dose (HD) influenza vac-
cine was approved for use in Canada for adults aged 65 years
and over. HD vaccine contains four times the antigen of
standard-dose influenza vaccines.'"” It has been found to
decrease the risk of laboratory-confirmed influenza by 24%
in this age group compared to the standard-dose vaccine.'®
However, HD vaccine is not uniformly available or covered by
public immunization programs in all jurisdictions. The
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opinions of Canadian seniors on whether they are adequately
protected by the current publicly funded standard-dose vac-
cines, as well as the need for and value of a more effective
vaccine have not yet been studied. As part of a larger survey of
Canadian seniors to understand perceptions and self-reported
severity of influenza,'” we gauged attitudes and behaviours
towards influenza and influenza vaccines.

Results

Between March 20th and April 5th, 2017, completed surveys
were collected from 5,014 adults 65 years and over, living in
Canada. The mean age of the respondents was 71.3 + 5.2 years
(range = 65-96), 50.0% were female, and 42.6% had one or
more chronic conditions (Table 1). Respondents represented
all 10 Canadian provinces (territories were not included). The
overall response rate was 30.4% and the median time to
complete the survey was 14 minutes.

Vaccination behaviour

Of all respondents, the majority (3207, 64.0%) routinely
received the influenza vaccine annually while 949 (18.9%)
never received it, and the remaining did not adhere to a

Table 1. Characteristics of survey respondents (n = 5014).

Characteristic n (%)
Age
Mean age (yrs); SD 71.34; 5.17
Median age 70
65 - 74 years 3803 (75.8)
> 75 years 1211 (24.2)
Gender
Man 2507 (50.0)
Woman 2505 (50.0)
Other (i.e. transgender) 2 (0.0)
Province
British Columbia 711 (14.2)
Alberta 435 (8.7)
Saskatchewan 144 (2.9)
Manitoba 166 (3.3)
Ontario 1914 (38.2)
Quebec 1258 (25.1)
New Brunswick 124 (2.5)
Nova Scotia 154 (3.1)
Prince Edward Island 23 (0.5)
Newfoundland and Labrador 85 (1.7)
Location
Village (< 1,000 people) 417 (8.3)
Town (1,000 to 99,999 people) 1749 (34.9)
City (> 100,000 people) 2848 (56.8)
Language
English 3600 (71.8)
French 1414 (28.2)
Chronic condition
None 2877 (57.4)
Diabetes 906 (18.1)
Heart disease 551 (11.0)
Asthma or chronic lung disease other than COPD 411 (8.2)
Blood disorders (not including high or low blood pressure) 326 (6.5)
COPD 260 (5.2)
Cancer 220 (4.4)
Neurological disorders 130 (2.6)
Kidney disease 122 (2.4)
Significant trouble with memory 83 (1.7)
Liver disease 36 (0.7)

HIV/AIDS 6 (0.1)

This table summarizes respondents’ demographics, medical history and frailty
and function levels at the time of survey completion

consistent pattern: 335 (6.7%) got it most years, 124 (2.5%)
got it half the time, and 399 (8.0%) did not usually get it.

During the 2016/17 season, 3403 (67.9%) of respondents
were vaccinated against influenza. For the 1578 respondents
who reported that they did not receive the influenza vaccine,
the most popular reasons for abstaining were not thinking
that it was necessary (39.2%), not thinking it was effective
(26.9%), concern about side-effects (22.9%), and disliking
injections (13.3%).

Satisfaction with vaccines

Of all respondents, 3460 (69.0%) were satisfied with the publicly
funded standard-dose vaccines, while 305 (6.1%) indicated that
they were dissatisfied, and the remainder had neutral feelings.
Despite this high level of satisfaction, 3067 (61.1%) felt that a
more effective vaccines was/may be necessary. Additionally,
when provided with the PHAC statement regarding the severity
of influenza in the senior population, 22% of those who had
previously responded that either a new influenza vaccine might
be necessary or that they were unsure now indicated that the
statement had led them to believe that a new vaccine was needed.
Additionally, 12% of those who previously felt that the current
vaccine was effective switched their response to “I now think a
more effective vaccine is needed.” (Table 2).

When the responses of those who had influenza or ILI during
the 2016/17 season were compared with those who did not, we
found that those who had experienced illness were significantly
less likely to report that the current vaccine was already effective
and a new one was not needed (22.1% vs. 31.2%, p = 0.006).

Vaccine preferences

Table 2. Changes in perceptions of need for new influenza vaccine*.

Change in perception after reading PHAC

statement
I don't | now think
know if a a more No
new effective change
vaccine is  vaccine is in my
needed needed  response Other
Original response | don’t know - - 465 38
to question if a more (43.1) (3.5)
about whether effective
a more vaccine is
effective needed
vaccine is | don't - - 407 20
needed believe in flu (84.3) 4.1)
vaccines
Maybe a - - 1226 21
more (66.4)  (1.1)
effective
vaccine is
needed
No, the - - 1224 19
current (83.6) (1.3)
vaccine is
effective
Yes, a more - 135 3
effective (95.1) (2.1
vaccine is
needed

*Dark grey shading indicates a change from the original response



When asked about vaccine preferences for next influenza
season, HD influenza vaccine was most commonly opted for
(38.2%), while 17.1% would choose standard-dose adjuvanted,
and 11.1% standard-dose (Figure 1). The remaining responses
indicated equal affinity for all three vaccines (9.8%), being
against influenza vaccine (16.8%) or uncertainty (7.8%).
However, if HD vaccine was only available at a cost, the
percentage of respondents who would opt for it would
decrease to 28.4%.

In a sub-analysis of the 1,472 respondents who rarely or
never receive the influenza vaccine, we found that if HD
vaccine was available for free, 165 (12.2%) in this group
would opt for it. Additionally, 59 (4.4%) indicated that they
would choose to receive standard-dose vaccine and 82 (6.1%)
would choose adjuvanted vaccine. If HD was available but
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Figure 1. Influenza vaccine preferences.
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only at a cost, we observed that a higher percentage of
respondents who reported having influenza or ILI in the
2016/17 season would opt for it, compared to those who
had not been ill (32.9% vs. 27.0%, p = 0.03).

When all respondents were asked how they would feel if a
more effective influenza vaccine was publicly funded in other
provinces but not their own, 59.8% indicated that they would
be bothered.

Willingness to pay for influenza vaccine

Of the 1426 respondents who would receive HD vaccine even
if they incurred a cost, willingness to pay varied: 6.0% would
be willing to pay $50 CDN or more, 5.3% ($40.00-49.99),

All vaccines for free

m HD vaccine at a cost

No vaccine I don’t know

Chose HD, if free

M Chose HD, if at a cost

NB MB BC AB
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5.5% ($30-39.99), 20.2% ($20.00-29.99), 39.8% ($10.00—
10.99), and 23.1% would pay up to $10.

Respondents from Quebec and New Brunswick were least
likely to opt for HD if it was available for free than those from
other provinces (23.6% and 28.2%, respectively; Figure 2).
If HD was only available at a cost, there were observed
declines in those opting for HD across all provinces. The
actual cost that respondents were willing to pay for the vac-
cine also varied by province - those who were willing to pay
for HD in Manitoba, Ontario and Newfoundland indicated
that they would be receptive to paying more than those in
other provinces (43.2%, 42.7% and 38.5% would pay over $20,
respectively, Figure 3).

Of those who responded that they would be willing to
pay for HD vaccine depending on the cost, 8.5% of those
who reported having influenza/ILI in the 2016/17 season
indicated that they would pay $50 or more, compared to
5.3% of those who had not been ill (Figure 4, p = 0.3).
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Figure 3. Willingness to pay for HD vaccine, by province (n = 1426).
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Perceived priorities when decision-making

Respondents were asked about what their provincial governments
should prioritize when considering whether or not to publicly
fund an influenza vaccine, and the most common responses were
vaccine effectiveness (78.5%), vaccine safety (47.7%), severity of
influenza in this population (38.1%), and NACI recommenda-
tions (34.7%). Vaccine cost and seniors’ satisfaction with currently
available vaccines were not prioritized as strongly (27.1% and
13.1%, respectively). Twelve individuals who chose “other” prior-
ity specified that the cost of treating influenza in the senior
population (including hospitalization) should also be factored
into the decision-making process.

Respondent factors associated with influenza vaccine-
related opinions and behaviors

Being 75 years and older, having at least one chronic condi-
tions, and being satisfied with the current influenza vaccine

m $50 and over
m $40.00 - 49.99
= $30.00 - 39.99
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Figure 4. Willingness to pay for HD vaccine, by influenza/ILI status in the 2016/17 season.



Table 3. Association of patient factors with opinions, perceptions and behaviors.
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Typically receive influenza

Satisfied with current

Perceive need for new

Opt for HD vaccine if

Opt for HD vaccine if

vaccine influenza vaccine influenza vaccine available for free available at a cost
OR (95% Cl) P-value  OR (95% Cl) P-value OR (95% Cl) P-value  OR (95% Cl) P-value  OR (95% Cl) P-value
Age 142 (1.13,1.79)  0.003 1.63 (1.40, 1.90) <0.001 0.90 (0.79, 1.03) 0.13 0.80[0.69, 0.92) 0.002 0.96 (0.83, 1.12) 0.62
Female 0.84 (0.69, 1.01) 0.07 0.80 (0.71,0.91) 0.00046 0.89 (0.80, 1.00) 0.06 0.83 (0.74, 0.94) 0.004 0.72 (0.64, 0.83) <0.001
Location
Town 1.13 (0.79, 1.60)  0.51 1.07 (0.85, 1.34) 0.57 0.96 (0.77,1.19) 0.69 0.75(0.59, 1.95) 0.02 0.84 (0.65, 1.08) 0.16
City 1.23(0.88,1.73) 023 132 (1.06, 1.64) 0.012 1.07 (0.86, 1.32) 0.56 0.89 (0.71,1.12) 033 0.92 (0.72, 1.18)  0.50
Chronic disease 1.68 (1.38, 2.04) <0.001 1.49 (1.31, 1.69) <0.001 0.93 (0.83,1.05) 024 1.09 (0.96, 1.23) 0.18 1.01 (0.89, 1.15) 0.85
Influenza/ILI in N/A N/A 0.78 (0.67, 0.90) <0.001 1.82 (1.57, 2.12) <0.001 1.26 (1.09, 1.47)  0.002 1.23 (1.05, 1.43)  0.01
2016/17 season
Typically receive N/A N/A 1.18 (1.03, 1.34)  0.015 3.48 (2.78, 439) <0.001 3.50 (2.71, 4.56) <0.001
influenza
vaccine
Satisfied with 60.49 (49.87, 73.80) <0.001 N/A N/A N/A N/A 235 (1.92, 2.88) <0.001 2.00 (1.60, 2.50) <0.001
current vaccine
Perceive need for N/A N/A N/A N/A N/A N/A  1.84 (1.62, 2.10) <0.001 1.62 (1.41, 1.85) <0.001

new vaccine

were factors significantly associated with receiving the influ-
enza vaccine regularly (Table 3).

The factors significantly associated with higher odds of
feeling satisfied by the current influenza vaccine were being
75 years and older, male, living in a city rather than a village,
having one or more chronic conditions, and not having had
influenza/ILI in the previous season.

Being male, typically receiving the influenza vaccine (every
other year or more), and having had influenza or ILI in the
previous season were factors significantly associated with per-
ceiving the need for a new influenza vaccine.

Those 65-74 years, male, residing in a village rather than a
town or city, having had influenza or ILI in the previous
season, receiving the influenza vaccine at least every other
year, feeling satisfied with the current influenza vaccine and
perceiving the need for a new influenza vaccine were all
factors significantly associated with increased odds of opting
for HD vaccine if it was available for free.

Factors that were significantly associated with opting for
HD even if it was available at a cost (depending on the cost)
were being male, having had influenza or ILI in the previous
season, typically receiving the influenza vaccine, being satis-
fied with the current influenza vaccine, and perceiving the
need for a new influenza vaccine.

Discussion

Given the potential for serious adverse consequences of influ-
enza for older adults, it is important to ensure that seniors
have the information that they need to make vaccine-related
decisions that optimally protect their health. Our study shows
that while older adults in Canada initially felt satisfied with
the publicly funded standard-dose vaccines, once presented
with further information on the subject, the majority believe
that a more effective vaccine may be/is needed. They may
have some misconceptions and uncertainty regarding the
severity of influenza which affects their vaccination decision-
making. When seniors are presented with non-biased infor-
mation about the effectiveness of influenza vaccines that are
approved for use in Canada, they commonly opt for HD
vaccine, although less so if HD is only available at a cost.

We were surprised to note the proportion of individuals who
indicated at the beginning of the survey that they did not typically
receive the influenza vaccine later report that they would opt for
one next season. The information on influenza and influenza
vaccines that they read as part of the survey (statements from
PHAC and the National Advisory Committee on Immunization
(NACI) on the clinical impact of influenza and influenza vaccine
descriptions, respectively) may have contributed to this purported
change in future behaviour. It is not possible to determine at this
time whether this was an immediate and short-term reaction or
indicative of a lasting change in opinion, but it does provide
support for the use of targeted educational interventions which
provide a balanced perspective on the effectiveness of the vaccine
options. A large study of seniors in nine countries has demon-
strated that perceptions of influenza vaccines are based on their
own assumptions about the severity of influenza, their personal
risk, and their beliefs about vaccine effectiveness, and that vaccine
uptake could be positively affected by cues to take actions (or
example, reminders, and recommenders from HCP).* A US
study in seniors found that a single targeted education effort in
the form of a video increased respondent knowledge and influ-
enza vaccination acceptance.”’ The educational video intervention
also increased the proportion of those willing to pay and the
amount they were willing to pay even in those who indicated
that they never typically receive the vaccine.”' Other studies have
explored the use of short educational pamphlets and briefs to
convey the severity of influenza and the importance of vaccination
to avoid possible vaccine preventable disease.”” These tools follow
the extended parallel process model (EPPM) method of using
educational tools to arouse fear in users - in this case, the fear of
influenza consequences, and the desire to engage in behaviour to
avoid these consequences.”

Our study results indicate that while many seniors felt
satisfied with standard-dose influenza vaccines, they did har-
bour concern that they were not receiving adequate protec-
tion. Among the vaccines discussed (standard-dose, HD and
standard-dose adjuvanted), HD vaccine was most commonly
chosen if it was available for free, furthering this notion.
Those who would opt for HD include both those who typi-
cally receive the standard-dose vaccine, as well as a portion of
the influenza vaccine hesitant population who do not usually
receive the influenza vaccine because of their belief that it is
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ineffective or unnecessary; these beliefs have long been con-
sidered a barrier for older adults.>* Therefore, it is likely that
providing HD as a publicly funded option would increase
immunization rates in the senior population.

Of the 1426 respondents who indicated that they may be
willing to pay for HD vaccine, 63% reported that they would
pay less than $20. It is interesting to note the cost value that
respondents place on influenza vaccines given that over the
last decade, many Canadian provinces have adopted a uni-
versal influenza immunization program, offering public
funding of standard-dose TIV for everyone over the age of
six months. However, even before this time, seniors have
long been considered high-risk individuals for influenza, and
have been included in publicly funded groups. Therefore,
many of the respondents have not recently needed to con-
sider the cost of influenza vaccine, and as such, it is not
likely to be top of mind. This is further demonstrated by this
population not prioritizing cost of vaccine in key considera-
tions for provincial governments as they decide whether or
not to fund an influenza vaccine. We observed considerable
variation across provinces in both perceptions of the need
for HD, and the willingness to pay for this vaccine; it is
worthwhile for provincial decision-maker to consider the
receptiveness of their jurisdiction when introducing new
vaccine options. Compared to other provinces, smaller per-
centages of respondents from Quebec and New Brunswick
were willing to pay for HD vaccine. These two provinces are
among the four with lowest income per resident.”
Additionally, Quebec has one of the lowest influenza vacci-
nation rates for seniors.® The same has not been demon-
strated in New Brunswick, and further research is needed to
understand this result.

Few respondents were willing to pay $50 or more for HD
vaccine, but we noted that within this small subset, there was
a trend towards a higher proportion of those who reported
having influenza/ILI dosing so compared to those who had
not been ill. Although this difference was not statistically
significant, it may indicate that recent experience with this
infectious disease could motivate those afflicted to avoid
future recurrences. Prior studies have examined willingness
to pay for influenza vaccine or influenza prevention in
younger populations — working adults in the US were willing
to pay $25 to avoid acquiring influenza.”® Ideally, the most
effective vaccine would always be publicly funded, but with
provincial budgets being limited, vaccine cost must be a key
consideration in decision-making. The effectiveness of HD
vaccine comes at a cost that is two to three times more
expensive than standard-dose vaccine.”” Beyond an all or
nothing approach to including HD vaccine for older adults
as part of publically funded influenza vaccination campaigns,
another way to consider these issues of willingness to pay
would be a shared cost or co-pay model, in which the cost of
the standard dose vaccine would be covered by the provin-
cial program, whichever product the older adult chose to
receive. If they did opt for a more expensive HD product,
they could be invited to pay the difference. This additional
choice might have the advantage of increasing vaccination
rates while keeping the excess cost to individuals below the
willingness to pay threshold. However, this arrangement

results in provinces purchasing smaller amounts of multiple
vaccines and therefore may decrease their purchasing power,
thereby reducing the cost-effectiveness of this approach.
Additionally, a co-pay model approach would perpetuate
disadvantages for older adults with lower socioeconomic
status, who are arguably among the most vulnerable to
influenza and its complications, as they would be less likely
to be able to pay the difference to access the HD vaccine.

Our study is not without limitations. As with any survey
which asks about preferences and willingness to pay for a
particular product, it is not possible to determine whether
the responses provided are an accurate indication of future
behaviour. We also did not share information about the side
effects of the vaccines. Although HD has been found to have a
rate of major adverse events that is similar to standard-dose
TIV, previous studies indicate that it carries a higher risk of
minor adverse events such as pain and swelling at the injec-
tion site.'” We cannot exclude that, if provided to survey
respondents, this knowledge may have impacted decision-
making. In indicating their willingness to pay for HD, respon-
dents were provided ranges only as response options. This
approach limits the extent of results interpretation but given
that respondents were likely to find a specific range to be
acceptable rather than have a clear cost threshold, we felt that
this approach would likely yield the most realistic responses.
We opted not to include discussion of trivalent vs. quadriva-
lent vaccine in this study; given that NACI states that trivalent
HD vaccine should provide superior protection to standard-
dose vaccines for older adults, we did not feel it was necessary
to describe a fourth vaccine which might lead to respondent
confusion. Also, quadrivalent influenza vaccines are offered as
the standard-dose vaccine of choice in some jurisdictions as it
stands. Therefore, we cannot comment on how responses may
have differed if we had specifically included quadrivalent
vaccine as a preference option in this study. Finally, our
study focused on evaluating perception of dose and adjuvant
rather than strains.

Our findings provide significant insight regarding the atti-
tudes and behaviors of Canadian seniors towards influenza
and influenza vaccines. We have demonstrated that although
most seniors do feel satisfied with standard-dose influenza
vaccines, many seek better protection, particularly those who
have recently experienced influenza. Public funding of new,
proven products with superior effectiveness is likely to result
in increased immunization rates in this high-risk population.

Patients and methods

In March/April 2017, we conducted a quantitative study com-
prising an online survey (available in English and French) of
Canadian seniors, called EXamining the Knowledge, Attitudes
and Experiences of Canadian Seniors Towards Influenza
(EXACT).

Study design

Our research team developed a survey comprising 25 multiple
choice, true/false, and Likert scale of agreement questions
about the respondents’ influenza vaccination practices, experi-
ences with influenza during the 2016/17 season (defined as



October 2016 to the time of survey completion), and knowl-
edge about influenza (results reported elsewhere).
Respondents were asked to report their age, gender, pro-
vince/territory of residence, community size, and chronic
conditions.

Vaccination history was obtained by asking whether
respondents received the influenza vaccine annually, whether
they had received it during the 2016/17 season, and whether
they had been told by a healthcare provider (HCP) that they
had influenza, or had experienced an undiagnosed influenza-
like illness (ILI) that consisted of sore throat, fever, runny
nose and cough.

Participants were also asked about their satisfaction with
standard-dose vaccines and whether they perceived a need for
a more effective product. In order to ensure that all respon-
dents had a baseline knowledge about influenza, we provided
them with the following statement about influenza from
Public Health Agency of Canada (PHAC): “The Public
Health Agency of Canada has stated that adults 65 and over
are more likely than people under 65 to get influenza-related
complications (like pneumonia) or be hospitalized because of
complications of influenza.”*® We then asked whether their
level of satisfaction with the publicly-funded standard-dose
vaccines changed after reading this statement. We also pro-
vided respondents with the following information about
approved influenza vaccines in Canada, which referenced
NACT’s 2016/2017 statement on influenza prevention®:

There are three influenza vaccines that have been
approved in canada

1. Regular-dose influenza vaccine: This vaccine was approved
several decades ago for Canadians over six months of age.
Canada’s National Advisory Committee on Immunization
states that in those 65 years and over, this vaccine’s effectiveness
is “about half of that in healthy adults” but that “vaccinated
individuals are still more likely to be protected compared to
those who are unvaccinated.” This vaccine is available at no
cost in all provinces.

2. Regular-dose adjuvanted influenza vaccine: This vac-
cine was approved in 2011 for Canadians 65 years and older. It
contains an adjuvant, which is a substance that is added to a
vaccine to enhance the person’s immune response. Canada’s
National Advisory Committee on Immunization has stated that
“there is evidence from randomized controlled trials that adju-
vanted influenza vaccine induces higher immunogenicity
(immune response) in adults 65 years of age and older” com-
pared to regular-dose influenza vaccine. This vaccine is avail-
able at no cost in some provinces.

3. High-dose influenza vaccine: This vaccine was approved in
2015 for Canadians 65 years and older. It has 4 times the dose of
the regular-dose influenza vaccine and the regular-dose adju-
vanted influenza vaccine. Canada’s National Advisory
Committee on Immunization has stated that “there is evidence
that high-dose influenza vaccine should provide better protection
and the greatest benefit against influenza compared with the
regular-dose influenza vaccine for adults 65 years and older.”

We substituted the term regular-dose for standard-dose.
We did not include specific information about quadrivalent
vs. trivalent influenza vaccines, for ease of comprehension and
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because QIV is offered as the “regular-dose” product in some
jurisdictions.

We asked about vaccine preference for the next season
should HD be publicly funded or only available at a cost, as
well as willingness to pay for HD vaccine. Given that vaccina-
tion is under provincial jurisdiction, we also asked how respon-
dents would feel if an influenza vaccine that was thought to
provide superior benefit to those currently available was pub-
licly funded in a neighbouring province but not their own.
Finally, respondents were given a list and asked to select key
priorities that their provincial government should consider
when deciding whether or not to fund an influenza vaccine.

We disseminated this survey to Canadians 65 years of age
and older, through market research company Leger
Marketing’s national online polling panel. This panel consists
of 400,000 Canadians who were initially recruited over the
telephone, through referrals and affiliate programs, partner
programs, offline recruitment, and social media. Panel mem-
bers are given a dollar incentive based on length of completed
survey. Leger implements various strategies including data
verification questions, analysis of response patterns and
times (to identify those completing the surveys in an unu-
sually quick manner indicating less than careful consideration
of the questions) to reduce the risk of respondents “gaming
the system” for the incentives.

Participants were eligible if they were 65 years and older
(approximately 10.5% of the total panel). Leger disseminated
the survey via an emailed link, sampling proportionately to
province population to achieve a sample size of approximately
5,000 respondents (calculated based on expected response to a
question about preferences regarding different influenza vac-
cines). The research team did not provide any additional
compensation.

Sample size

The sample size calculation was based on a question asking,
“Which flu shot would you prefer to receive next year, assum-
ing both vaccines are available for free?” We assumed that of
all respondents, 45% would be either equally comfortable with
HD vaccine or standard-dose vaccine, or be against all influ-
enza vaccines, while the remaining 55% would express a
preference for either HD vaccine or standard-dose vaccine.

To detect a difference of 5% in the proportion of survey
respondents that chose standard-dose (25%) vs. HD vaccine
(30%), with 80% power, a total of 746 respondents were
required, using the single-sample test for binary
distribution.*

To account for the remaining respondents (45%), a sample
size of 610 = 746*45/55 was required. Therefore, the total
sample size needed to detect a 5% difference between the
groups was 1356. We opted for a larger sample size than
originally estimated because this allowed us to examine sec-
ondary outcomes which may not have otherwise been suffi-
ciently powered.

Analysis

Survey data were analyzed overall, and by respondent demo-
graphics, medical history and province. Continuous variables
were compared using two sample t-tests and proportions were
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compared using Chi-Square tests or Fisher’s exact tests. Two-
sided tests were used for all statistical analyses unless speci-
fied. We conducted a post-hoc analysis of just respondents
who indicated that they had never or did not typically receive
the influenza vaccine annually, since this is a population
known to be challenging to effectively target and whose beha-
viours and perceptions are of particular interest from a public
health perspective.

We conducted logistic regression to identify respondent
characteristics and opinions that were significantly associated
with higher odds of typically receiving the influenza vaccine
annually, satisfaction with the current vaccine, perceiving the
need for a new vaccine, and opting for HD vaccine if it was
available next season free or at a cost.

We used STATA version 10.0 (2007, StataCorp, LP,
College Station, TX) for analyses
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