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ABSTRACT
Vaccine coverage is below desired levels in Canada, despite National Advisory Committee on Immunization 
recommendations. One solution to improve coverage is to offer vaccines in pharmacies. We explore the 
awareness, attitudes, beliefs, and behaviors of the general public in four communities in Nova Scotia (NS) 
and New Brunswick (NB) about the changing role of pharmacists as immunizers. Adult members of the 
public were invited to complete an online survey through advertisements in print and online, and through 
e-mail lists at local universities. Immunization status among participants (n = 985) varied across vaccines with 
slightly more than one-half of the participants (51.8%) reporting receipt of a seasonal influenza vaccine 
last year, 38.0% reporting receipt of the meningococcal C or ACWY vaccine, and 77.7% reporting receipt of 
the pertussis vaccine. Despite variable self-reported receipt of vaccines, the pervasive belief that participants 
were not at risk of getting vaccine-preventable diseases, and a lack of awareness about which vaccines are 
recommended for adults, participants in this study held vaccine-positive beliefs. Participants, especially 
those who had previously been vaccinated in a pharmacy (39.0%), were supportive of the inclusion of 
pharmacists as immunizers although nearly one-half of the participants would feel more comfortable getting 
vaccinated by a pharmacist if another practitioner recommended it to them. While cost threatens to be 
a barrier to pharmacists as immunizers, this study suggests that they are well-positioned to improve vaccine 
coverage and to communicate recommendations and other vaccine-related information to the public.
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Introduction

The National Advisory Committee on Immunization (NACI) in 
Canada recommends routine vaccination to protect adults from 
infectious diseases.1 NACI recommends that healthy adults without 
contraindications receive an annual influenza vaccine and that 
adults aged 65 and older receive the high-dose influenza vaccine.2 

It also recommends that healthy adults receive one dose of the 
pertussis vaccine in adulthood, especially if they expect to be in 
close contact with infants.1 NACI recommends a vaccine against 
meningitis (either meningococcal serogroup B (MenB) or sero- 
group ACWY (MenACWY)) for healthy adults 24 years of age and 
younger if they never received it as a teenager.1 Despite these and 
other recommendations, vaccine uptake among healthy adults is 
markedly below recently updated national vaccination coverage 
goals.1,3–5 Barriers to achieving high vaccination coverage are mul-
tifactorial and most commonly include lack of information from 
healthcare providers about vaccines and the diseases that they 
prevent, misinformation about adult vaccine eligibility, uncertainty 
about vaccine schedules, lack of infrastructure to deliver vaccines, 
vaccine inaccessibility, financial constraints, and the attitudes of 
both the public and providers toward vaccination.6–8

Pharmacists are in a unique position of being among the 
most accessible and trusted of health professionals, exceeded 
only by family doctors, medical specialists, and nurses.9–11 

Given their extended hours of operation, trustworthiness, and 
convenient locations, particularly for patients living in rural 
communities, pharmacists are well-positioned to improve vac-
cination rates and health system effectiveness by undertaking 
vaccine administration.12–14 Preliminary Canadian studies have 
shown a modest increase in vaccinations in provinces where 
pharmacists are authorized to immunize.15–17 Additionally, in 
the United States, pharmacists as immunizers have demon-
strated an increase in vaccine uptake.18,19 As of 2020, nine 
Canadian provinces have legislation allowing pharmacists to 
provide immunizations to adults and, in some provinces, ado-
lescents and children.20,21 Another province and territory pro-
mise to follow suit in the near future.22,23 Pharmacists in New 
Brunswick were authorized as immunizers in 2010, and by the 
2013–2014 influenza season there were 330 pharmacists admin-
istering more than 40,000 influenza vaccines in the province.24 

The 2013–2014 influenza season was the first year that pharma-
cists were authorized to administer vaccines in Nova Scotia. 
More than 78,000 influenza vaccines were administered by 
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pharmacists that year, contributing to a 15.8% increase in the 
total number of influenza vaccines administered, compared to 
the previous influenza season when they were not yet regulated 
and funded to administer vaccinations.16

There have been limited studies detailing the impact of the 
expansion of the professional role of pharmacists as immunizers 
on the awareness, attitudes, beliefs, and behaviors of the general 
public and other immunization providers. This study aimed to 
expand our understanding of the awareness, attitudes, beliefs, 
and behaviors of the general public about pharmacists as immu-
nizers. In preparation for an interventional study, baseline infor-
mation was collected and is presented in this article. As such, all 
hypotheses are dependent on post-intervention data for com-
parison and will be presented and (dis)proven in a subsequent 
publication. This study took place in New Brunswick and Nova 
Scotia on the east coast of Canada (population densities of 10.5 
and 17.4 per square kilometer, respectively).25

Methods

This study used a cross-sectional quantitative survey to assess 
the awareness, attitudes, beliefs, and behaviors of community- 
dwelling adult members of the public about pharmacists as 
immunizers. The survey opened on February 23, 2017 and 
was completed no later than November 1, 2017, allowing 
a 35-week window for completion and submission. The survey 
was left open longer than originally anticipated to improve the 
response rate, particularly among older adults.

Setting

This article details findings from a pre-implementation survey 
for an intervention aimed at improving vaccine coverage. The 
two intervention communities were geographically separated 
to minimize cross-contamination of patients receiving health-
care at different regional health centers. Based on our inclusion 
criteria, four communities were selected: two urban or subur-
ban communities in New Brunswick (Saint John, Moncton, 
and surrounding areas) and two primarily rural communities 
in Nova Scotia (Kentville, New Glasgow, and surrounding 
areas).

Population and sample

All individuals ≥18 years of age in the four communities in 
Nova Scotia and New Brunswick were eligible to participate in 
the survey. Adult residents were informed about the survey and 
invited to participate by means of local advertisements in 
community print and online publications, posters, social 
media, e-mails to students, staff, and faculty mailing lists at 
local universities, and information distributed in community 
pharmacies. Advertisements contained the web address for the 
online survey.

Survey instrument

A validated questionnaire was developed using a formative pro-
cess informed by the Theory of Planned Behavior with target 
constructs from the Health Belief Model.26–29 The survey 

instrument was constructed following the principles of survey 
design of Dillman, Smyth, and Christian.30 The questionnaire 
contained 86 yes or no or strength of agreement questions using 
a Likert scale measuring awareness of vaccine availability, atti-
tudes toward vaccines, perceived social pressures to vaccinate, 
vaccine accessibility, intention to vaccinate, the use of pharma-
cists as immunizers, and willingness to pay for vaccines. 
Questions from questionnaires previously created by our inves-
tigator group were employed whenever possible.31–33

Reliability and validity

Prior to distributing the survey, the validity of individual 
questions and the questionnaire as a whole were evaluated by 
a panel of six experts comprised of nurses, pharmacists, and 
infectious disease physicians at the Canadian Center for 
Vaccinology (CCfV). The panel determined relevance using 
a rating worksheet. Each item was rated using a standard con-
tent validity index with a 4-point ordinal rating scale, where 1 
indicated irrelevance and 4 high relevance. Items that received 
a score of 3 or 4 were judged to have content validity. Items that 
did not achieve the required minimum score were reviewed 
carefully by coauthors and reworded if and when appropriate. 
Some items were neither changed nor eliminated based on 
experts’ suggestions because of existing literature and theore-
tical underpinnings of the survey instrument (e.g., questions 
about cues-to-action such as how often respondents visit 
a physician, those about subjective norms such as whether or 
not they think their healthcare providers, friends and/or family 
think that it is important for them to be vaccinated). Two 
experts also suggested that the questions that parsed meningo-
coccal serogroups and influenza vaccination dose levels would 
be too confusing for participants from the general public. 
Again, we opted to leave these questions in the survey as we 
felt that this uncertainty would be valuable to capture.

Test-retest reliability was assessed by having six members of 
the general public complete the questionnaires at two different 
points in time (approximately 14 days apart). A correlation co- 
efficient was calculated to compare the two sets of responses; 
questionnaire responses with a coefficient >0.70 were inter-
preted as consistent. We decided not to eliminate any questions 
based on test-retest reliability alone as the sample size was too 
small to be conclusive. We did, however, review any items that 
scored below the threshold and adjusted them when 
appropriate.

Statistical analysis

The first level of analysis comprised a review of the descriptive 
statistics for trends in the data. The second level of analysis 
involved tests of association between attitudinal, intentional, 
influential, behavioral, and belief-based outcomes and predic-
tors. Differences in nominal survey responses were assessed 
using Fisher’s exact tests. For continuous predictor variables, 
logistic regression was used. Associations between attitudinal, 
behavioral, and demographic characteristics were either esti-
mated using ordinal logistic regression or Fisher’s exact tests 
depending on whether or not the order of categories was of 
importance. Overall knowledge scores were compared using 
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t-tests. Analysis was undertaken using Statistical Analysis 
Software (SAS®, version 9.4);34 p-values of <0.05 were consid-
ered statistically significant.

Predictive models were built based on behavioral change 
theories and existing literature and used demographic and 
population characteristic variables. Multiple logistic regression 
was done to predict binary knowledge responses, and ordinal 
logistic regression to predict ordered attitudinal responses. For 
each outcome variable, whether binary or ordered, demo-
graphic and population characteristic variables were used in 
a backwards elimination stepwise procedure to develop 
a multiple regression model. The predictors were selected 
based on vaccine literature and the behavior change theories 
cited above. Those predictor variables remaining at the end of 
the stepwise procedure were summarized and p-values calcu-
lated. P-values of <0.05 were considered statistically significant.

A minimum sample size of 400 individuals was selected to 
provide a 95% confidence interval (CI) of a maximum ±5% 
around the point estimate for any survey question.

Results

Demographics

A total of 985 responses were received, of which 76.8% were 
female. Participants aged 18 to 24 years made up the largest age 
demographic in the sample (37.0%); responses tapered in each 
age group thereafter, with 8.8% of participants aged 65 years 
and older. A considerable number of participants were 
Bachelor’s degree holders (31.3%) and high school graduates 
(27.5%). The most commonly reported annual household 
income bracket was <39,000 CAD (21.2%), followed closely 
by the 39,000 CAD to <70,000 CAD bracket (20.2%). The 
remainder of participants were spread relatively evenly across 
the higher income brackets (Table 1).

Vaccination behavior

Immunization status was variable across vaccines: slightly more 
than one-half of the participants (51.8%) reported receiving 
a seasonal influenza vaccine in the previous year, and 38.0% 
reported ever receiving the meningococcal C (MenC) or 
MenACWY vaccine, and 77.7% reported ever receiving the pertus-
sis vaccine. Of those participants eligible to receive a high-dose 
influenza vaccine (65 years of age or older), 4.6% reported ever 
receiving one. Meningococcal B vaccination was reported by 44.0% 
of participants aged 18 to 24 years old. Slightly more than one-half 
of the participants (50.9%) believed themselves to have received all 
vaccines recommended for adults, while 31.5% did not know 
whether they had or not (Table 2).

Attitudes, beliefs, and awareness about vaccination

Participants in this study generally held vaccine-positive atti-
tudes and beliefs, the most common among them being that 
vaccines protect the people they care about from getting sick 
(87.5%). Participants also tended to agree that vaccination is 
important to them (86.9%), that it is their moral responsibility 
to be vaccinated (78.4%), and that they trust the current 

scientific knowledge (85.5%) and recommendations made by 
public health (84.9%) about vaccines. From a more logistical 
standpoint, the majority of participants (81.9%) reported vac-
cines to be easily accessible to them. Most participants (72.3%) 
reported having enough information to decide whether or not 
to get vaccinated, but 19.0% were uncertain about whether or 
not they ought to be vaccinated.

Participants agreed that influenza (71.0%) and meningitis 
(61.4%) pose a serious threat to the health of adults. They were 
less convinced that they personally were at risk of developing 

Table 1. Demographic characteristics.

Characteristic n % 95% CI

Sex
Male 224 22.7 (19.7–26.1)
Female 756 76.8 (73.4–79.8)
Other 5 0.5 (0.2–1.4)

Age
18 to 24 years of age 364 37.0 (33.0–41.1)
25 to 34 years of age 184 18.7 (15.6–22.2)
35 to 44 years of age 145 14.7 (12.0–17.9)
45 to 54 years of age 115 11.7 (9.2–14.6)
55 to 64 years of age 90 9.1 (7.0–11.9)
65 + years of age 87 8.8 (6.7, 11.5)

Highest completed level of education
Elementary 7 0.7 (0.3, 1.9)
High school 271 27.5 (23.9–31.5)
College or pre-university 156 15.8 (13.0–19.2)
University certificate or diploma 67 6.8 (4.9–9.3)
Bachelor ‘s degree 308 31.3 (27.4–35.4)
Master’s degree 107 10.9 (8.5–13.8)
Doctorate degree 69 7.0 (5.1–9.5)

Annual household income
<$39,000 209 21.2 (18.0–24.9)
$39,000 to <$70,000 199 20.2 (17.0–23.8)
$70,000 to <$90,000 142 14.4 (11.7–17.6)
$90,000 to <$125,000 137 13.9 (11.3–17.1)
≥$125,000 150 15.2 (12.5–18.5)
I prefer not to answer 148 15 (12.3–18.3)

Table 2. Vaccination behavior.

Characteristic n % 95% CI

Received seasonal influenza vaccine last year
Yes 510 51.8 (48.0–55.6)
No 463 47.0 (43.2–50.8)
I don’t know 12 1.2 (0.6–2.4)

Ever received Men C or ACWY vaccine
Yes 374 38.0 (34.3–41.7)
No 301 30.6 (27.2–34.2)
I don’t know 310 31.5 (28.0–35.1)

Ever received Tdap vaccine
Yes 765 77.7 (74.3–80.7)
No 87 8.8 (6.9–11.2)
I don’t know 133 13.5 (11.1–16.3)

Ever received high-dose influenza vaccinea

Yes 4 4.6 (1.5–13.3)
No 52 59.8 (47.0–71.4)
I don’t know 31 35.6 (24.6–48.5)

Ever received Men B vaccineb

Yes 160 44.0 (37.9–50.2)
No 40 11.0 (7.7–15.5)
I don’t know 164 45.1 (38.9–51.3)

Received all vaccines recommended for adults
Yes 501 50.9 (47.1–54.7)
No 174 17.7 (14.9–20.8)
I don’t know 310 31.5 (28.0–35.1)

aThis was a contingency question for participants aged 65 Years and older 
(n = 87). 

bThis was a contingency question for participants between 18 and 24 years old 
(n = 364).
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influenza (34.2%), meningitis (11.3%), and pertussis (15.1%). Less 
than 10% of participants believed influenza, meningitis, and per-
tussis to be rare enough that they no longer need to be vaccinated 
with those antigens.

Except for the influenza vaccine, participants were more 
likely to be unaware than aware of the NACI recommendations 
for vaccination against meningitis (ACWY and B), pertussis, 
and the high-dose influenza vaccine (Table 3).

Factors associated with being vaccinated
A multitude of independent awareness, attitudinal, behavioral, 
and belief-based variables were predictive of self-reported 
receipt of the seasonal influenza, meningococcal, and pertussis 
vaccines in the univariable analyses (for the direction and 
magnitude of effect, please refer to Supplementary Table 1). 
For the seasonal influenza vaccine, multivariable analyses 
revealed the following to increase odds of influenza vaccination 

Table 3. Attitudes, beliefs, and awareness about vaccination.

Characteristic n % 95% CI

Vaccination is important to me
Disagree 81 8.2 (6.4–10.6)
Neither agree nor disagree 48 4.9 (3.5–6.8)
Agree 856 86.9 (84.1–89.3)

Receiving vaccines protects the people I care about from getting ill
Disagree 72 7.3 (5.6–9.6)
Neither agree nor disagree 51 5.2 (3.7–7.1)
Agree 862 87.5 (84.8–89.8)

I am uncertain about whether I should be vaccinated
Disagree 690 70.1 (66.4–73.4)
Neither agree nor disagree 108 11 (8.8–13.6)
Agree 187 19.0 (16.2–22.2)

I have enough information to decide whether to get vaccinated
Disagree 170 17.3 (14.6–20.3)
Neither agree nor disagree 103 10.5 (8.3–13.0)
Agree 712 72.3 (68.7–75.6)

I feel that it is my moral responsibility to be vaccinated
Disagree 122 12.4 (10.1–15.1)
Neither agree nor disagree 91 9.2 (7.3–11.7)
Agree 772 78.4 (75.1–81.3)

Convenience is a factor in deciding to get vaccinated
Disagree 520 52.8 (49.0–56.6)
Neither agree nor disagree 105 10.7 (8.5–13.2)
Agree 360 36.5 (33.0–40.3)

Vaccines are easily accessible to me
Disagree 60 6.1 (4.5–8.2)
Neither agree nor disagree 118 12.0 (9.7–14.7)
Agree 807 81.9 (78.8–84.7)

I don’t have time to get vaccinated
Disagree 776 78.8 (75.5–81.7)
Neither agree nor disagree 123 12.5 (10.2–15.2)
Agree 86 8.7 (6.8–11.1)

I trust current scientific knowledge about vaccines
Disagree 78 7.9 (6.1–10.2)
Neither agree nor disagree 65 6.6 (4.9–8.8)
Agree 842 85.5 (82.6–88.0)

I trust vaccine recommendations made by public health officials in Canada
Disagree 94 9.5 (7.5–12.0)
Neither agree nor disagree 55 5.6 (4.1–7.6)
Agree 836 84.9 (81.9–87.4)

Influenza poses a serious threat to the health of adults
Disagree 158 16.0 (13.4–19.0)
Neither agree nor disagree 128 13.0 (10.6–15.8)
Agree 699 71.0 (67.4–74.3)

I am at a significant risk of developing influenza
Disagree 396 40.2 (36.5–44.0)
Neither agree nor disagree 252 25.6 (22.4–29.0)
Agree 337 34.2 (30.7–37.9)

Influenza is rare enough that I no longer need to be vaccinated against it
Disagree 700 71.1 (67.5–74.4)
Neither agree nor disagree 215 21.8 (18.8–25.1)
Agree 70 7.1 (5.4–9.3)

Meningitis poses a serious threat to the health of adults
Disagree 89 9.0 (7.1–11.5)
Neither agree nor disagree 291 29.5 (26.2–33.1)
Agree 605 61.4 (57.7–65.1)

I am at a significant risk of developing meningitis
Disagree 396 40.2 (36.5–44.0)
Neither agree nor disagree 478 48.5 (44.7–52.3)
Agree 111 11.3 (9.1–13.9)

(Continued)
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among participants: older age, access to a family physician, 
previous receipt of a vaccination by a pharmacist, having ever 
been offered an influenza vaccine, self-reported receipt of all 
recommended vaccines, and awareness of and agreement with 
the NACI recommendation for annual influenza vaccination. 
Those participants who received their vaccine-related informa-
tion from the media had lower odds of having received the 
influenza vaccine than those participants who did not identify 
the media as a source of information. Multivariable analyses 
revealed increased odds of having received the MenC or 
MenACWY vaccine among participants who self-reported 
receipt of all vaccines recommended for adults, who had been 
offered a MenACWY vaccine, who were aware of the NACI 
recommendation for receipt of MenACWY to protect healthy 
adolescents from meningitis, and who trusted public health 
recommendations. Participants 45 years of age and older 
were less likely to have received a meningococcal vaccine, but 
the recommendation is for healthy adolescents and adults 
(aged 12 to 24 years old). Participants who reported receiving 
all the vaccines recommended for adults, who had been offered 
the Tdap vaccine, to whom vaccination is important, and who 
trust current scientific knowledge were more likely to have 

received a Tdap vaccine. Participants 25 to 54 years of age 
had higher odds of having received a Tdap vaccine compared 
to those aged 18 to 24 years. Adults 65 years of age and older 
had the lowest odds of having received the Tdap vaccine. 
Among those participants eligible for the MenB vaccine, hav-
ing been offered a MenB vaccine and awareness of the NACI 
recommendation for receipt of MenB were predictive of receipt 
of the MenB vaccine (Table 4).

Sources of vaccine-related information
The most frequently identified source of vaccine-related infor-
mation among participants was their family doctor (76.9%) 
followed by the internet (49.2%), media (38.4%), their pharma-
cist (35.3%), and finally their nurse (31.6%). Most participants 
reported that their healthcare providers (71.7%) and their 
friends and families (66.2%) think it is important for them to 
be vaccinated, and more than one-quarter of the participants 
(28.8%) felt they were under social pressure to be vaccinated. 
The predominant sentiment among participants was that they 
had enough support and advice to make choices about vaccines 
(79.1%) (Table 3 and Figure 1).

Table 3. (Continued).

Characteristic n % 95% CI

Meningitis is rare enough that I no longer need to be vaccinated against it
Disagree 513 52.1 (48.3–55.9)
Neither agree nor disagree 386 39.2 (35.5–43.0)
Agree 86 8.7 (6.8–11.1)

I am at a significant risk of developing pertussis
Disagree 467 47.4 (43.6–51.2)
Neither agree nor disagree 369 37.5 (33.9–41.2)
Agree 149 15.1 (12.6–18.1)

Pertussis is rare enough that I no longer need to be vaccinated against it
Disagree 555 56.3 (52.5–60.1)
Neither agree nor disagree 332 33.7 (30.2–37.4)
Agree 98 9.9 (7.9–12.5)

My healthcare provider thinks it is important for me to be vaccinated
Disagree 40 4.1 (2.8–5.9)
Neither agree nor disagree 239 24.3 (21.1–27.7)
Agree 706 71.7 (68.1–75.0)

My friends and family think it is important for me to be vaccinated
Disagree 115 11.7 (9.4–14.3)
Neither agree nor disagree 218 22.1 (19.1–25.5)
Agree 652 66.2 (62.5–69.7)

I feel under social pressure to receive vaccines
Disagree 458 46.5 (42.7–50.3)
Neither agree nor disagree 243 24.7 (21.5–28.1)
Agree 284 28.8 (25.5–32.4)

I have enough support and advice to make a choice about vaccines
Disagree 102 10.4 (8.3–12.9)
Neither agree nor disagree 104 10.6 (8.4–13.1)
Agree 779 79.1 (75.8–82.0)

I agree with which vaccines are currently provided free of charge
Disagree 107 10.9 (8.7–13.5)
Neither agree nor disagree 237 24.1 (21.0–27.5)
Agree 641 65.1 (61.4–68.6)

NACI recommendation for annual influenza vaccine
Aware 770 78.2 (75.1–81.0)

NACI recommendation for meningococcal ACWY vaccine
Aware 463 47.0 (43.5–50.6)

NACI recommendation for pertussis vaccine
Aware 432 43.9 (40.4–47.4)

NACI recommendation for high-dose influenza vaccine
Aware 28 2.8 (1.8–4.4)

NACI recommendation for meningococcal B vaccine
Aware 178 18.1 (15.3–21.2)
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Sources of influence
There was an array of independent variables associated with 
participants’ identified sources of vaccine-related information in 
the univariable analysis (for the direction and magnitude of effect, 
please refer to Supplementary Table 2). Multivariable analyses 
revealed family physicians to be a source of vaccine-related infor-
mation among those participants who visit a physician frequently 
(a minimum of two times per year or more). Participants had 
higher odds of identifying nurses as a source of vaccine-related 
information if they were between the ages of 18 and 24 years. 

Pharmacists were a source of vaccine-related information among 
participants who reported visiting a pharmacy 7 or more times 
annually. Participants aged 35 years and older and for whom 
convenience is a factor in deciding whether or not to be vaccinated 
had the highest odds of getting their vaccine-related information 
from the media. The internet was identified as a source of vaccine- 
related information by participants aged 34 years and younger, 
those who felt that it was not their moral responsibility to be 
vaccinated, and among those who did not feel at significant risk of 
developing influenza (Table 5).

Table 4. Factors associated with being vaccinated.

Seasonal Influenza 
Vaccine

Meningitis C or ACWY 
Vaccine Tdap Vaccine

Synopsis of Statements
Univariable/Multivariable 

p-value
Univariable/Multivariable 

p-value
Univariable/Multivariable 

p-value

2. How old are you? <0.001/<0.001 <0.001/<0.001 <0.001/0.003
4. What is the highest level of education you have completed? 0.011/NA <0.001/NA 0.014/NA
5. What is the annual income of your household? 0.02/NA 0.048/NA
11. Have you received all of the vaccines that are recommended for adults? <0.001/0.001 <0.001/0.002 <0.001/0.02
13. Do you have a family physician? <0.001/0.031
14. On average, how often do you visit a physician? <0.001/NA
15. On average how often do you visit a pharmacy? <0.001/NA <0.001/NA
16. Are you aware that many pharmacists are trained to administer vaccines? <0.001/NA
17. Which of the following vaccines are currently administered by pharmacists?

Influenza <0.001/NA <0.001/0.011
Tdap 0.041/NA
Men B 0.032/NA
I don’t know <0.001/NA <0.001/NA

18. Have you ever received a vaccination by a pharmacist in a pharmacy? <0.001/<0.001 0.002/NA
19. Have your healthcare providers informed you of vaccines you should receive? <0.001/NA 0.003/NA
20. Have you ever been offered an influenza vaccine? <0.001/0.026
21. Have you ever been offered a meningococcal ACWY vaccine? <0.001/<0.001
22. Have you ever been offered a Tdap vaccine? <0.001/<0.001
25. Vaccination is important to me <0.001/NA <0.001/NA <0.001/0.006
26. Receiving vaccines protects the people I care about from getting ill <0.001/NA <0.001/NA <0.001/NA
27. I am uncertain about whether I should be vaccinated <0.001/NA 0.01/NA 0.006/NA
28. I have enough information to decide whether or not to get vaccinated <0.001/NA 0.002/NA 0.008/NA
29. I feel that it is my moral responsibility to be vaccinated <0.001/NA <0.001/NA <0.001/NA
30. Convenience is a factor in deciding whether or not to get vaccinated 0.009/NA 0.036/NA
31. Vaccines are easily accessible to me <0.001/NA 0.027/NA
32. I don’t have time to get vaccinated <0.001/0.042
39. Influenza poses a serious threat to the health of adults <0.001/NA
40. I am at a significant risk for developing influenza <0.001/NA
41. Influenza is rare enough that I no longer need to be vaccinated against it <0.001/<0.001
42. Meningitis poses a serious threat to the health of adults <0.001/NA
43. I am at a significant risk for developing meningitis <0.001/NA
44. Meningitis is rare enough that I no longer need to be vaccinated against it <0.001/NA
46. Pertussis is rare enough that I no longer need to be vaccinated against it <0.001/NA
67. My healthcare provider thinks it is important for me to receive vaccines <0.001/NA <0.001/NA 0.002/NA
68. My friends and family think that it is important for me to receive vaccines <0.001/NA <0.001/NA <0.001/NA
70. I have enough support and advice to make a choice about vaccines <0.001/NA <0.001/NA 0.004/0.028
71. Where do you get your information about vaccination?

Family physician <0.001 <0.001/NA 0.001/NA
Nurse 0.018 <0.001/NA
Pharmacist <0.001 0.028/NA
Media 0.002/0.021 0.002/NA
Internet <0.001
Other 0.007/NA

72. Are you aware that the NACI recommends that adults get an annual influenza 
vaccine?

<0.001/<0.001

72.1 Do you agree with the NACI recommendation? <0.001/<0.001
73. Are you aware that the NACI recommends that adolescents/young adults get 

a Men ACWY vaccine?
<0.001/0.011

73.1 Do you agree with the NACI recommendation? <0.001/NA
74.1 Do you agree with the NACI [Tdap] recommendation? <0.001/NA
77. I trust current scientific knowledge about vaccines <0.001/NA <0.001/NA <0.001/0.005
78. I trust vaccine recommendations made by public health officials <0.001/NA <0.001/<0.001 <0.001/NA
79. The current Canadian vaccine guidelines are promoted adequately <0.001/NA <0.001/NA 0.001/NA
81. Do you know which vaccines you should receive based on public health 

recommendations?
0.008/NA 0.02/NA
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Attitudes and beliefs about pharmacists as immunizers

Most (87.2%) participants reported visiting their pharmacy 
more than once annually, with nearly one-half (46.4%) visit-
ing 2 to 6 times annually. The majority of participants 
(86.3%) reported being aware that pharmacists are trained 
to vaccinate; however, 36.9% did not know which vaccines 
pharmacists were able to administer. Among those who 
reportedly did know, 73.5% were aware of pharmacists’ 
ability to give the influenza vaccine, 16.9% to give the 
Tdap vaccine, and only 11.5% to give the MenACWY and 
B vaccines. Participants were generally in agreement that 
pharmacists have enough training to vaccinate (76.8%), that 
they were comfortable getting vaccinated by a pharmacist 
(75.0%), and that it was convenient for them to get vacci-
nated by their pharmacist (70.7%). Despite being generally in 
favor of pharmacists as immunizers, less than one-half of the 
participants (39.0%) reported having been previously vacci-
nated by a pharmacist. Participants also reported that they 
would feel more comfortable getting vaccinated by 
a pharmacist if either their doctor (46.5%) or their nurse 
(39.1%) recommended it (Table 6).

Factors associated with perceptions of pharmacists as 
immunizers

A multitude of independent variables were predictive of positive 
attitudes and beliefs about pharmacists as immunizers in the 
univariable analyses (for the direction and magnitude of effect, 
please refer to Supplementary Table 3). More frequent visits to 
the pharmacy (7 times per year or more) and previous vaccina-
tion by a pharmacist were both predictive of feeling comfortable 
getting vaccinated by a pharmacist. Participants who would get 

a vaccine against influenza or pertussis if it was recommended 
by a pharmacist also had higher odds of feeling comfortable 
getting vaccinated by a pharmacist than those who would not. 
Females had lower odds of feeling comfortable receiving vac-
cines from a pharmacist than their male counterparts.

Frequency of visits to the pharmacy was associated with the 
belief that pharmacists have enough training to give vaccines 
and followed something of a dose-response relationship with 
odds decreasing with fewer visits. Those participants who 
received their vaccine-related information from their pharma-
cists had higher odds of thinking that pharmacists have enough 
training to give vaccines compared to those who did not 
receive their information from pharmacists. Once again, 
females had lower odds of thinking that pharmacists have 
enough training to vaccinate than their male counterparts.

Frequency of visits to the pharmacy and previous receipt of 
a vaccine by a pharmacist were associated with the belief that it 
is convenient to get vaccinated at the pharmacy. Those parti-
cipants who received their vaccine-related information from 
their pharmacist had higher odds of reporting that it was 
convenient for them to be vaccinated in a pharmacy than 
those that did not (Table 7).

Attitudes toward paying for vaccines

Participants were asked to identify the most that they would be 
willing to pay out of pocket to receive vaccines and were pro-
vided a range of responses including “would not get”, “would get 
if provided free of charge,” “$25”, “$50”, “$75”, “$100”, “$150”, 
and “$200”. As depicted in Figure 2, the highest frequency of 
participants were willing to receive the MenACWY (44.3%), 
MenB (47.8%), and pertussis (45.5%) vaccines if they were 
provided free of charge. Fewer (29.9%) of those eligible for the 
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Figure 1. Sources of vaccine-related information. Bars indicate the number and proportion of respondents who identified each source of vaccine-related information in 
response to a select-all-that-apply question.
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Table 5. Factors associated with sources of information.

Family Physician Nurse Pharmacist Media Internet

Synopsis of Statements

Univariable/ 
Multivariable 

p-value

Univariable/ 
Multivariable 

p-value

Univariable/ 
Multivariable 

p-value

Univariable/ 
Multivariable 

p-value

Univariable/ 
Multivariable 

p-value

2. How old are you? <0.001/<0.001 0.012/0.008 <0.001/<0.001
4. What is the highest level of education you have 

completed?
0.023

6. Did you receive a seasonal influenza vaccine last year? <0.001 <0.001/0.012 0.001/0.004 <0.001/0.003
7. Have you ever received the meningococcal C or 

meningococcal ACWY vaccine?
<0.001 <0.001 0.048 0.001

8. Have you ever received a vaccine to protect you from 
whooping cough/pertussis (Tdap)?

0.004 0.008 0.018

11. Have you received all of the vaccines that are 
recommended for adults?

<0.001 0.004 <0.001/0.040 <0.001 0.017

13. Do you have a family physician? <0.001/<0.001 0.019
14. On average, how often do you visit a physician? <0.001/<0.001 0.003 0.007 0.021
15. On average how often do you visit a pharmacy? <0.001 <0.001/<0.001
20. Have you ever been offered an influenza vaccine? <0.001/0.003 0.048 <0.001
21. Have you ever been offered a meningococcal ACWY 

vaccine?
<0.001/0.005 <0.001 <0.001 0.017

22. Have you ever been offered a Tdap vaccine? <0.001 <0.001/<0.001 <0.001/0.011 0.002
25. Vaccination is important to me <0.001 0.037 <0.001 0.029 0.009
26. Receiving vaccines protects the people I care about from 

getting ill
<0.001 0.005 0.002

27. I am uncertain about whether I should be vaccinated 0.036 0.006 0.035
28. I have enough information to decide whether or not to 

get vaccinated
<0.001/0.018 <0.001 0.003

29. I feel that it is my moral responsibility to be vaccinated <0.001 0.006 <0.001 0.041 <0.001/0.011
30. Convenience is a factor in deciding whether or not to 

get vaccinated
0.005/<0.001

31. Vaccines are easily accessible to me <0.001 0.021 <0.001
32. I don’t have time to get vaccinated <0.001 0.013
39. Influenza poses a serious threat to the health of adults <0.001/<0.001 0.036 <0.001 <0.001
40. I am at a significant risk for developing influenza 0.004 <0.001 0.01/0.005
41. Influenza is rare enough that I no longer need to be 

vaccinated against it
<0.001 0.045

42. Meningitis poses a serious threat to the health of adults <0.001 0.013 0.003 <0.001
43. I am at a significant risk for developing meningitis 0.008/0.002 0.006/0.004
44. Meningitis is rare enough that I no longer need to be 

vaccinated against it
0.027 <0.001 0.018 0.011 0.047

45. I am at a significant risk for developing pertussis 0.003 <0.001 0.003 0.002
46. Pertussis is rare enough that I no longer need to be 

vaccinated against it
<0.001 0.024

52. I would get a vaccine against influenza if it was 
recommended by a doctor

<0.001 <0.001/0.001 <0.001

53. I would get a vaccine against influenza if it was 
recommended by a nurse

<0.001 0.002 <0.001 <0.001

54. I would get a vaccine against influenza if it was 
recommended by a pharmacist

<0.001 0.007 <0.001/0.015 0.010

55. I would get a vaccine against MenACWY if it was 
recommended by a doctor

<0.001 0.002 <0.001

56. I would get a vaccine against MenACWY if it was 
recommended by a nurse

0.003 <0.001 <0.001 <0.001

57. I would get a vaccine against MenACWY if it was 
recommended by a pharmacist

0.005 0.022 <0.001 0.046

58. I would get a vaccine against pertussis if it was 
recommended by a doctor

<0.001 <0.001 <0.001/0.006

59. I would get a vaccine against pertussis if it was 
recommended by a nurse

<0.001 <0.001 <0.001 <0.001

60. I would get a vaccine against pertussis if it was 
recommended by a pharmacist

0.002 0.006 <0.001/0.013 0.040

72. Are you aware that the NACI recommends that adults 
get an annual influenza vaccine?

<0.001 0.049/0.017 0.001/0.048

72.1 Do you agree with the NACI recommendation? <0.001 0.002 <0.001 <0.001
73. Are you aware that the NACI recommends that 

adolescents/young adults get a Men ACWY vaccine?
0.030 0.029

73.1 Do you agree with the NACI [Men ACWY] 
recommendation?

<0.001 0.050 <0.001/0.018 <0.001

74.1 Do you agree with the NACI [Tdap] recommendation? <0.001 <0.001 <0.001 0.002 0.006
77. I trust current scientific knowledge about vaccines <0.001 0.023 <0.001 0.022
78. I trust vaccine recommendations made by public health 

officials
<0.001 0.029 <0.001 <0.001
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high-dose influenza vaccine (aged 65 years and older) would 
receive it if it was provided for free. Thereafter, willingness to pay 
for all four of the vaccines decreased as the maximum price 
increased, with the fewest number of participants willing to 
pay 150 CAD for the MenACWY (0.8%), pertussis (0.7%), high- 
dose influenza (0%), and MenB (1.1%) vaccines. While most 
participants were either willing to get vaccines free of charge or 
pay for them, there was a minority who would not get the 
MenACWY (11.6%), pertussis (11.9%), high-dose influenza 
(17.2%, among those participants aged 65 and older, n = 87), 
and MenB (3.6%, among those participants aged 18 to 24 years 
old, n = 364) vaccines even if they were free of charge.

Discussion
Since legislation was passed to allow pharmacists to provide 
immunizations, Canadian pharmacists’ primary immunization 
role has been in administering influenza vaccines. Literature 
detailing the impact of the expansion of the role of pharmacists 
to include the complete range of adult immunizations in 
Canada has been sparse.16 The primary objective of this study 

was to provide quantitative results detailing the awareness, 
attitudes, beliefs, and behaviors of the general public about 
the provision of several immunizations by pharmacists.

Despite variable self-reported receipt of vaccines recom-
mended for adults, the pervasive belief that participants were 
not at risk of getting vaccine-preventable diseases, and 
a general lack of awareness about which vaccines are recom-
mended for adults, participants in this study held vaccine- 
positive beliefs. Participants, especially those who had pre-
viously been vaccinated in a pharmacy, were supportive of 
the inclusion of pharmacists as immunizers even though nearly 
one-half of the participants would feel more comfortable being 
vaccinated by a pharmacist if another practitioner recom-
mended it to them. Finally, costs threaten to be a barrier to 
pharmacists as immunizers, with less than one-quarter of the 
participants willing to be vaccinated if it were to cost them 25 
CAD or more.

Awareness, attitudes, beliefs, and behaviors about 
vaccination

Participants’ self-reported receipt of vaccines recommended 
for adults varied depending on the antigen in question; how-
ever, slightly more than half of them believed themselves to 
have received all of the vaccines recommended for adults. 
While attitudes and beliefs held by participants were generally 
vaccine- 
positive, participants believed their personal risk of getting 
vaccine-preventable diseases was low, and there was a lack of 
awareness of which vaccines are recommended for adults. 
Having been offered vaccines against influenza, meningitis, 
and pertussis was predictive of receipt of all three.

Recent results from the adult National Immunization 
Coverage Survey (aNICS) in Canada showed that 39.6% of 
respondents aged 18 years and older received the influenza 
vaccine.3 Self-reported receipt of the influenza vaccine in our 
study exceeds that of the aNICS, with 51.8% of participants 
reporting receipt of a seasonal influenza vaccine in the 
past year. Validation studies have found self-reported receipt 
of last season’s influenza vaccine to have high sensitivity 
(96.6%), specificity (88.2%), and positive predictive value 
(92.9%).35 Given these statistics as well as the annual nature 
and high profile of the influenza immunization campaign spe-
cifically, we believe our findings pertaining to influenza vaccine 
uptake to be internally valid.

Unfortunately the aNICS does not provide an estimate of 
meningococcal vaccine coverage; however, survey results from 
a study of students, faculty, and staff during a MenB outbreak 
found a general misunderstanding of the different meningococ-
cal serogroups.36 Congruent with the findings of MacDougall 
and colleagues,36 participants in this study were especially uncer-
tain about whether or not they had received the MenC or ACWY 
(31.5%) or the MenB (45.1%) vaccines. Importantly, the MenC 
or ACWY vaccines are given in school-based programs, while 
the MenB vaccine is not publicly funded in Canada. It is possible 
that those participants who believed themselves to have received 
the MenB vaccine in this study (44.0%) may actually have 
received the MenC or ACWY vaccine.

Table 6. Awareness, attitudes, behaviors, and beliefs about pharmacists as 
immunizers.

Characteristic n % 95% CI

Frequency of visits to the pharmacy
Less than once annually 126 12.8 (10.4–15.7)
2 to 6 times annually 457 46.4 (42.5–50.4)
7 to 12 times annually 292 29.6 (26.1–33.4)
More than once monthly 110 11.2 (8.9–13.9)

Aware that pharmacists are trained to vaccinate
Yes 850 86.3 (83.7–88.6)

Awareness of pharmacists’ ability to administer
Influenza vaccine 724 73.5 (70.6–76.2)
Tdap vaccine 166 16.9 (14.6–19.3)
Men ACWY vaccine 113 11.5 (9.5–13.6)
Men B vaccine 113 11.5 (9.5–13.6)
I don’t know 363 36.9 (33.8–40.0)

Previous vaccination by a pharmacist in 
a pharmacy
Yes 384 39.0 (35.6–42.5)
No 601 61.0 (57.5–64.4)

I feel comfortable getting vaccinated by 
a pharmacist
Disagree 132 13.4 (11.0–16.2)
Neither agree nor disagree 114 11.6 (9.4–14.2)
Agree 739 75.0 (71.6–78.2)

It is convenient for me to get vaccinated by my 
pharmacist
Disagree 88 8.9 (7.0–11.4)
Neither agree nor disagree 201 20.4 (17.5–23.6)
Agree 696 70.7 (67.1–74.0)

I think pharmacists have enough training to 
vaccinate
Disagree 84 8.5 (6.6–10.9)
Neither agree nor disagree 145 14.7 (12.2–17.6)
Agree 756 76.8 (73.4–79.8)

I would feel more comfortable getting vaccinated 
by a pharmacist if my doctor recommended it
Disagree 233 23.7 (20.6–27.0)
Neither agree nor disagree 294 29.8 (26.5–33.4)
Agree 458 46.5 (42.7–50.3)

I would feel more comfortable getting vaccinated 
by a pharmacist if a public health nurse 
recommended it
Disagree 260 26.4 (23.2–29.9)
Neither agree nor disagree 340 34.5 (31.0–38.2)
Agree 385 39.1 (35.4–42.9)
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The aNICS estimates pertussis vaccine coverage to be 9.7% 
among adults aged 18 years and older.3 The self-reported 
coverage of the pertussis vaccine in this study was strikingly 
high at 77.7% in comparison. It is suspected that these results 
are spurious and that participants mistakenly reported that 
they had been immunized with the pertussis vaccine in adult-
hood, when in fact they received the vaccine as adolescents. 
Another potential explanation for this finding is the possibility 
that participants may have confused the combined pertussis- 
diphtheria-tetanus vaccine with the tetanus or tetanus- 
diphtheria vaccine. While the aNICS is the only evaluation of 
vaccine coverage at a national level in Canada, one must 

interpret the results cautiously as the aNICS may not be repre-
sentative of the population because of low response rates and 
selection and information biases.3,37

Attitudes and beliefs in this sample were generally vaccine- 
positive, although participants were seemingly unfamiliar with 
which vaccines are recommended for them. The majority of 
participants reported believing that infectious diseases pose 
a serious threat to the health of adults, but far fewer believed 
themselves to be at significant risk of catching influenza, menin-
gitis, and pertussis. The Health Belief Model used to inform the 
survey instrument posits that, among other beliefs, the belief that 
somebody is susceptible to a disease increases their likelihood of 

Table 7. Factors associated with awareness, attitudes, behaviors, and beliefs about pharmacists.

Comfort with 
Pharmacists as 

Immunizers

Pharmacists 
Have Enough 

Training to 
Vaccinate

Convenience of 
Pharmacists as 

Immunizers

I would feel more comfortable 
receiving my vaccines in a pharmacy 

if my physician recommended it

I would feel more comfortable receiv-
ing my vaccines in a pharmacy if 

a public health nurse recommended it

Synopsis of Statements

Univariable/ 
Multivariable 

p-value

Univariable/ 
Multivariable 

p-value

Univariable/ 
Multivariable 

p-value Univariable/Multivariable p-value Univariable/Multivariable p-value

1. What is your gender? 0.017/0.005 0.026/0.004
2. How old are you? 0.007 0.010 <0.001 <0.001/0.037
4. What is the highest level of 

education you have 
completed?

<0.001/<0.001 <0.001/0.030

5. What is the annual income 
of your household?

0.016/0.016 0.046/0.031

13. Do you have a family 
physician?

0.007/0.003

14. On average, how often do 
you visit a physician?

0.001 0.015/0.027 0.003

15. On average how often do 
you visit a pharmacy?

<0.001/0.007 <0.001 <0.001/0.006

16. Are you aware that many 
pharmacists are trained to 
administer vaccines?

<0.001 <0.001/0.028 0.006 <0.001/<0.001 <0.001/<0.001

17. Which of the following 
vaccines are currently 
administered by 
pharmacists?

Influenza 0.031 <0.001 0.002
Tdap 0.002/0.034 0.017
Men ACWY 0.019 0.041
Men B 0.023 0.017
I don’t know 0.026 0.004

18. Have you ever received 
a vaccination by 
a pharmacist in 
a pharmacy?

<0.001/<0.001 <0.001/<0.001 <0.001/<0.001 0.003/0.004 0.028/<0.001

54. I would get a vaccine 
against influenza if it was 
recommended by 
a pharmacist

<0.001/<0.001 <0.001 <0.001 <0.001/<0.001 <0.001/<0.001

57. I would get a vaccine 
against MenACWY if it was 
recommended by 
a pharmacist

<0.001 <0.001/<0.001 <0.001/<0.001 <0.001 <0.001

60. I would get a vaccine 
against pertussis if it was 
recommended by 
a pharmacist

<0.001/<0.001 <0.001 <0.001 <0.001 <0.001

71. Where do you get your 
information about 
vaccination?

Family physician <0.001 0.010 0.022/0.009
Nurse 0.009
Pharmacist <0.001 <0.001/0.042 <0.001/0.002 0.017/0.002
Media
Internet 0.029
Other <0.001 <0.001/0.013 <0.001
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engaging in a health behavior (i.e., vaccination).28 Multivariable 
analyses did not reveal such a relationship in this study.

Despite most participants reporting that they have enough 
information to decide whether or not to be vaccinated study. 
Having been offered vaccines against influenza, and that vac-
cines are easily accessible to them, 19.0% of the sample was still 
uncertain about whether or not they ought to be vaccinated. This 
is consistent with several behavior change theories and corrobo-
rates Corace and Garbers’ claim that knowledge, while necessary, 
is insufficient to initiate change in vaccination behavior.38

Depending on the vaccine, increasing age and access to a family 
doctor (influenza), and awareness of and agreement with NACI 
recommendations (influenza and meningitis) were predictive of 
vaccination receipt among participants in this study. Having been 
offered vaccines against influenza, meningitis, and pertussis were 
predictive of receipt of these vaccines and therefore serve as 
a reminder of the importance of providers continuing to offer 
their patients all of the vaccines for which they are eligible.

Awareness, attitudes, beliefs, and behaviors about 
pharmacists as immunizers
The proportion of participants who identified pharmacists as 
a source of vaccine-related information in our study (35.3%) 
was slightly below that of a geographically representative sur-
vey of Canadians (44.5%)11 but followed the same trends, with 
the most commonly identified source of vaccine-related infor-
mation being the family doctor, followed by the internet, 
media, and pharmacists in that order. Most participants were 
aware that pharmacists could give the influenza vaccine, but 
very few knew that they are also able to administer the Tdap 
and meningococcal vaccines. Interestingly, neither the Tdap 
nor the meningococcal vaccines are publicly funded for 

pharmacists to administer. Pharmacists, therefore, may not 
be promoting or offering these vaccines, knowing that patients 
can receive them free of charge from other care providers.

Participants’ widespread confidence that pharmacists have 
enough training to administer vaccines in our study is in 
keeping with recent findings from a study of Nova Scotian 
patients who received vaccines in community pharmacies.39 

These are in contrast to the qualitative findings of MacDougall 
et al. wherein focus group participants expressed concern that 
pharmacists might not be able to attend to adverse events 
requiring emergency attention.11 Perhaps the apprehension 
about pharmacists’ credentials to immunize has become 
allayed as the public has become increasingly aware of the 
rigorous training that pharmacists receive to be eligible to 
vaccinate.11 Interestingly, despite confidence in pharmacists’ 
ability to vaccinate, nearly one-half of the participants would 
still feel more comfortable getting vaccinated by a pharmacist if 
another practitioner (i.e., nurse or doctor) recommended it to 
them. Furthermore, less than one-half of the participants actu-
ally ever received a vaccine from a pharmacist.

Frequent visits to the pharmacy and identifying pharmacists 
as sources of vaccine-related information were predictive of 
feeling that it was both comfortable and convenient to be vacci-
nated by a pharmacist and that pharmacists have enough train-
ing to give vaccines. This suggests that those who are aware of 
and actively accessing pharmacists as immunizers are likely to 
continue to do so because of their positive experiences. These 
findings are congruent with a survey of patients immunized by 
pharmacists in Toronto, ON, the majority of whom reported 
being very comfortable receiving the influenza vaccine from 
their pharmacist, and very satisfied with their pharmacists’ injec-
tion technique.40 Results from a quality assurance questionnaire 
distributed to Nova Scotian patients postvaccination 
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Figure 2. Willingness to pay for vaccines. Bars indicate the number and proportion of respondents willing to get vaccinated with the meningococcal (ACWY and B), 
pertussis, and high-dose influenza vaccines depending on the price.
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by pharmacists also revealed predominantly positive experiences 
among respondents receiving an influenza vaccine from 
a pharmacist.39 Almost one-half of the participants indicated 
that their experience was better in the pharmacy than in other 
settings because of how convenient, fast, and efficient it was and 
how competent and knowledgeable the pharmacists were.39

Willingness to pay

Influenza vaccine is provided free of charge by pharmacists for 
individuals with a Nova Scotia health card. It costs approxi-
mately 60 CAD to obtain the high-dose influenza vaccine from 
a pharmacist, 70 CAD for the pertussis vaccine, and 170 CAD 
each for the MenB and MenACWY. This cost includes a35 
CAD average assessment and injection fee that may or may not 
be covered by private insurance plans. Cost has been identified 
as a potential barrier to pharmacists as immunizers.11,41 Less 
than one-quarter of participants in our study would be willing 
to pay 25 CAD or more for a vaccine. These findings suggest 
that funding schedules that completely subsidize the provision 
of vaccinations by pharmacists would be successful in achiev-
ing the highest vaccine uptake. As price increases beyond 25 
CAD, willingness to receive the vaccines would lessen. Beyond 
random variation, we do not know why more participants were 
willing to pay 200 CAD than 150 CAD and 100 CAD than 75 
CAD. This reluctance to pay for vaccines is antithetical to other 
common preventive interventions that Canadians pay for, such 
as infant car seats, sunscreen, and bicycle helmets.41 Scheifele 
and colleagues suggest that there is a widespread perception by 
the public that only those vaccines provided to them free of 
charge are beneficial and that unfunded vaccines are of limited 
value.41 This perception is evidence of a bias against vaccines 
compared to other interventions (preventive and otherwise) 
that needs to be mitigated.41

Limitations

Although we received just under 1000 responses, the survey 
was lengthy and may have discouraged more participation by 
the public. There was overrepresentation of the younger demo-
graphic compared to the census profile for Nova Scotia, New 
Brunswick, and Canada, and our sample was highly educated 
compared to both Nova Scotian, New Brunswicker, and 
Canadian statistics.42 These discrepancies might be related to 
the online nature of the survey or because we sent an email to 
several universities as part of our recruitment strategy. These 
results, therefore, may not be generalizable to an older or less 
educated demographic, nor are they necessarily representative 
of the provincial or national population.

Compared to provincial and national statistics, the survey 
sample was also disproportionately female; this is a limitation 
in as much as these results may not reflect the experiences of 
men or gender-diverse people.43

As with all surveys, this one was susceptible to a social 
desirability bias despite assurances that the responses would 
remain anonymous. Other response biases could have also 
occurred as participants were asked to self-report receipt of 
vaccines.

Conclusions

These findings suggest that pharmacists are well-positioned to 
improve vaccine coverage and communicate vaccine-related 
information to recipients because of their convenient locations 
and the frequency with which members of the general public 
visit pharmacies. Pharmacists can administer a range of adult 
immunizations in Canada but are underutilized because of a lack 
of awareness among the general public about which vaccines 
they are trained and able to administer. Another contributor to 
the underutilization of pharmacists as immunizers may be the 
underlying hesitancy of individuals who would still prefer 
another healthcare provider give them a recommendation first. 
Furthermore, only the influenza vaccine is available free of 
charge from the pharmacy. As a result, pharmacists may not 
be highlighting or offering other vaccines that they are regulated 
to administer, because the public can get those vaccines free of 
charge from other, more traditional healthcare providers.

Interventions aimed at improving vaccine uptake must be 
implemented at the individual, family, community, and policy 
levels. Traditional providers must continue to offer their 
patients vaccines for which they are eligible and endorse phar-
macists as immunizers in an effort to improve vaccine uptake. 
Concerns about cost require systematic change to ensure that 
pharmacists are able to provide vaccines to the public under 
the same funding model as other healthcare providers. 
Importantly, pharmacists are only able to improve vaccine 
uptake among those people who are aware that they can 
administer vaccines, and who are able to access them readily. 
There is an ongoing need for research into how else we might 
improve the accessibility of immunization, especially among 
those without primary care providers.

Note

1. Karina Top, Joanne Langley, Susan Bowles, Julie Bettinger, Nancy 
Waite, Kathryn Slayter, Fawziah Lalji, Janusz Kaczorowski, Beth 
Taylor and Shelly McNeil.
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