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ABSTRACT
Vaccine coverage among adults for recommended vaccines is generally low. In Canada and the US,
pharmacists are increasingly becoming involved in the administration of vaccines to adults. This study
measured the knowledge, attitudes, beliefs, and behaviors of Canadian adults and health care providers
regarding pharmacists as immunizers. Geographically representative samples of Canadian adults (n D 4023)
and health care providers (n D 1167) were surveyed, and 8 focus groups each were conducted nationwide
with adults and health care providers. Provision of vaccines by pharmacists was supported by 64.6% of the
public, 82.3% of pharmacists, 57.4% of nurses, and 38.9% of physicians; 45.7% of physicians opposed
pharmacist-delivered vaccination. Pharmacists were considered a trusted source of vaccination information
by 75.0% of the public, exceeding public health officials (68.3%) and exceeded only by doctors and nurses
(89.2%). Public concerns about vaccination in pharmacies centered on safety (management of adverse
events), record keeping (ensuring their family physician was informed), and cost (should be no more
expensive than vaccination at public health or physicians’ offices). Concerns about the logistics of
vaccination delivery were expressed more frequently in regions where pharmacists were not yet immunizing
than in jurisdictions with existing pharmacist vaccination programs. These results suggest that the expansion
of pharmacists’ scope of practice to include delivery of adult vaccinations is generally accepted by Canadian
health care providers and the public. Acceptance of this expanded scope of pharmacist practice may
contribute to improvements in vaccine coverage rates by improving vaccine accessibility.
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Introduction

Despite the availability of internationally recommended,
safe, and effective vaccines for adults, such as those prevent-
ing influenza, pneumococcus, and herpes zoster, adult
immunization coverage remains poor.1-4 There are various
reasons for the poor coverage, including public apathy, lack
of education about vaccines and vaccine-preventable dis-
eases, cost, and convenience.5,6 One strategy used to
improve immunization coverage in adults is the use of non-
traditional immunization providers, such as pharmacists, to
improve the accessibility and convenience of obtaining
immunizations.7-9 It is estimated that 55% of adults visit a
pharmacy in any given week, which provides pharmacists
ample opportunity to interact and assess for vaccine
needs.10,11 A pharmacist’s recommendation to be immu-
nized has been shown to have a similar effect on a person’s
decision to be immunized as that of a physician or nurse.12

Pharmacists in the United States began immunizing in 1996
when a national vaccination training program for pharmacists
was implemented. Since then, increased public awareness,

improved accessibility, and higher rates of adult immunization
have been seen in states that allowed pharmacists to vaccinate
compared to those that did not.13-17 In the US, more than
260,000 pharmacists have been trained to administer vaccines
across the lifespan; most have been trained in a nationally rec-
ognized certificate training program.18 In 2007, Alberta became
the first province in Canada to expand pharmacists’ scope of
practice to include administration of vaccines. As of March
2015, 8 provinces have allowed this expanded scope of
practice.19

In Canada, pharmacists’ primary immunization administra-
tion role has been in providing seasonal influenza vaccines. Lit-
tle is known about the attitudes of pharmacists, other health
care providers, or the public regarding the expansion of the
role of pharmacists to include a full range of adult
immunizations.19

The purpose of this study was to assess the attitudes of a rep-
resentative national sample of health care providers (HCPs)
and the public about pharmacists as immunizers.
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Results

Survey

A total of 4023 adults completed the survey; 2252 (56%) were
men and 1771 (44%) were women (Table 1). More respondents
were 45–54 years of age and fewer were younger than 25 years
of age or were 75 years and older. Respondents were represen-
tative of the Canadian population by province and by urban/
suburban residence. For the HCP survey, there were 1167
respondents, comprising 42.8% family physicians, 5.6% intern-
ists, 34.3% pharmacists, and 17.3% nurses. Most (83.9%) prac-
tised in an urban/suburban setting. Ninety-three percent of
physicians, 41% of pharmacists, and 54% of nurses provided
direct patient care at least 75% of the time.

Providers in all 3 professions surveyed strongly agreed that it
was important to inform adults about the benefits and risks of
adult immunization and to use other health encounters to
check on immunization status (Table 2). A majority (54.5–
64.3%) of HCPs from the 3 professions agreed that it was diffi-
cult to keep up with adult vaccine recommendations and 68.1–
83.0% agreed that keeping track of immunization status of their
adult patients was difficult. One-third of pharmacists agreed
that they did not have time to administer vaccines to adults
while only 16% of nurses and 25% of physicians agreed with
this statement. Concern about insufficient time to administer
vaccines was least in British Columbia and the Prairies where
pharmacists were already immunizing (Fig. 1A). Substantial
differences were detected in support of expansion of the scope
of practice of pharmacists to immunize; pharmacists were most
supportive, physicians least supportive, and nurses were inter-
mediate. There was a trend toward more hesitancy to expand
pharmacist scope of practice to include children over 5 years of
age, particularly among physicians. HCPs’ willingness to be
immunized themselves by a pharmacist and willingness to refer
their patients to a pharmacist for immunization closely mir-
rored the level of support for the expansion of scope of practice.
Logistical issues such as sufficient storage facilities to provide
adult vaccines did not appear to be a differentiating issue
between the health professions. Pharmacists were less likely
than doctors and nurses to have a system in place for identify-
ing adults who needed vaccination. Reimbursement for vacci-
nation was more of an issue for pharmacists than physicians
and was not an issue for nurses.

A majority of the Canadian adult public was willing to
receive their vaccines and have their children vaccinated by a
pharmacist; support was greater for adult compared to child-
hood vaccination (Table 3).Willingness to be immunized in a
pharmacy was similar in all regions of the country, regardless
of whether pharmacists were already providing vaccination
services (Fig. 1B). While 80.4% of the public reported getting
their health-related information from their family doctor or
nurse, pharmacists were identified as a source of this informa-
tion by 44.5% of respondents, a level similar to public health
officials (48.5%), the media (50.6%), the internet (52.2%) and
family members (45.7%). Importantly, however, pharmacists
were identified as a trustworthy source of health information
by 75% of respondents, similar to public health officials
(68.3%) and exceeded only by family doctors and nurses
(89.2%). Media (28.5%), the internet (34.0%), family (43.0%),

and friends (29.6%) were identified much less frequently as a
source of trusted health information. A physician/nurse recom-
mendation to receive a vaccine was reported to be more influ-
ential than a pharmacist recommendation for a number of
vaccines routinely recommended for adults.

Only 46.3% of survey respondents reported being up to date
on all their adult immunizations and an additional 30% did not
know (Table 1). The frequency that the public visits a phar-
macy compared to a physician’s office may provide an opportu-
nity to improve vaccine coverage rates for recommended adult
vaccines. Almost 95% of respondents reported visiting a phar-
macist compared to 83.9% visiting a physician at least once a
year (Table 1). More strikingly, 55.2% of respondents reported
visiting a pharmacist compared to only 8.1% visiting a physi-
cian at least once per month. Respondents were reluctant to
pay for the convenience of pharmacy delivered vaccines; 46.4%
would be willing to pay up to $5 for the pharmacist vaccine
administration and only 16.4% would be willing to pay up to
$20 (Table 3).

Focus groups

A total of 62 Canadian adults and 45 HCPs participated in the
focus groups. The public sessions were held in Charlottetown
(Prince Edward Island, n D 8), Montreal (Quebec, n D 8), Tor-
onto and Sudbury (Ontario, n D 8 and n D 10, respectively),
Regina (Saskatchewan, n D 8), and Vancouver (British Colum-
bia, n D 7). The two virtual focus groups included participants
from Quebec, Nova Scotia, Prince Edward Island, Alberta, Brit-
ish Columbia (n D 10; 2 each), Ontario, Quebec, and Manitoba
(n D 3; 1 each). There were 32 women and 30 men in the focus
groups; 44 had high daily exposure to children (parents, grand-
parents, or child care), and 18 had infrequent contact with chil-
dren. For the HCPs, traditional focus groups were done in
Prince Edward Island (Charlottetown), British Columbia (Van-
couver), Ontario (Toronto and Sudbury), Quebec (Montreal)
and Saskatchewan (Regina). Virtual focus groups included
HCPs from Ontario, Saskatchewan, Quebec, British Columbia,
and Alberta, while one-on-one interviews included physicians
from Nova Scotia, Ontario, and British Columbia. Participants
included 16 (36%) family physicians, 12 (27%) pharmacists, 11
(24%) nurses, 2 (4%) general internists, and 2 (4%) pediatri-
cians. One public health physician and 1 emergency room phy-
sician were also interviewed.

Discussion guides constructed for the HCP and public
groups included questions that probed for information regard-
ing the acceptability of the pharmacist’s role in administering
adult vaccines. Overall, HCPs were open to giving more
responsibility to pharmacists for adult vaccination, but many
members of the public were skeptical about getting vaccinated
in a pharmacy and stated that they would prefer to receive vac-
cinations from a doctor or public health professional. The pub-
lic felt that their family physician or nurse was better able to
manage adverse events that might require immediate attention
and wanted to know whether their doctor recommended the
vaccine.

“Sure, absolutely, physicians shouldn’t do the immunization any-
ways” (NS, HCP).
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Table 1. Characteristics of respondents to the national survey of Canadian public and health care providers (HCPs).

Nurses (n (%)) Physicians (n (%)) Pharmacists (n (%)) Canadian Public (n (%))

Characteristic Family Physicians Internists

Profession 202 (17.3) 500 (42.8) 65 (5.6) 400 (34.3) Not applicable
Sex

Female 186 (92.1) 170 (34.0) 16 (24.6) 199 (49.8) 1771 (44.0)
Male 16 (7.9) 330 (66.0) 49 (75.4) 201 (50.3) 2252 (56.0)

Age
�24 3 (1.5) – – 1 (0.3) 354 (8.8)
25-34 53 (26.2) 45 (9.0) 2 (3.1) 104 (26.0) 509 (12.7)
35-44 54 (26.7) 118 (23.6) 24 (36.9) 164 (41.0) 676 (16.8)
45-54 57 (28.2) 210 (42.0) 25 (38.5) 99 (24.8) 933 (23.2)
55-64 35 (17.3) 127 (25.4) 14 (21.5) 32 (8.0) 790 (19.6)
65-74 – – – – 623 (15.5)
�75 – – – – 138 (3.4)

Province
British Columbia 41 (20.3) 81 (16.2) 5 (7.7) 53 (13.1) 504 (12.5)
Alberta 35 (17.3) 56 (11.2) 7 (10.8) 45 (11.3) 403 (10.0)
Saskatchewan 12 (5.9) 18 (3.6) 1 (1.5) 19 (4.8) 251 (6.2)
Manitoba 12 (5.9) 18 (3.6) 5 (7.7) 17 (4.3) 253 (6.3)
Ontario 60 (29.7) 168 (33.6) 25 (38.5) 125 (31.3) 1206 (30.0)
Quebec 16 (7.9) 123 (24.6) 17 (26.2) 82 (20.5) 804 (20.0)
New Brunswick 10 (5.0) 8 (1.6) 1 (1.5) 23 (5.8) 227 (5.6)
Nova Scotia 10 (5.0) 18 (3.6) 3 (4.6) 22 (5.5) 220 (5.5)
Prince Edward Island 1 (0.5) 2 (0.4) – 2 (0.5) 46 (1.1)
Newfoundland 5 (2.5) 8 (1.6) 1 (1.5) 12 (3.0) 109 (2.7)

Nature of practice (HCPs) or residence (public)
Urban 116 (57.4) 285 (57.0) 38 (58.5) 219 (54.8) 1691 (42.0)
Suburban 46 (22.8) 132 (26.4) 18 (27.7) 125 (31.3) 1471 (36.6)
Rural 40 (19.8) 83 (16.6) 9 (13.8) 53 (13.3) 830 (20.6)
Don’t know – – – – 31 (0.8)
Involved in direct patient care >75% of the time 109 (54.0) 469 (93.8) 56 (86.2) 164 (41.0) Not applicable
Number of years providing vaccines (mean (SD)) 9.7 (7.3) 19.5 (8.9) 15.9 (4.5) 6.1 (7.5) Not applicable

Vaccines administered to adults/month Not applicable
None 13 (7.1) 5 (1.0) 3 (4.7) 14 (4.2)
1–5 61 (33.5) 46 (9.3) 19 (29.7) 106 (32.1)
6–10 38 (20.9) 101 (20.4) 17 (26.6) 95 (28.8)
11–20 32 (17.6) 165 (33.3) 14 (21.9) 82 (24.8)
21–50 26 (14.3) 131 (26.5) 6 (9.4) 25 (7.6)
>50 12 (6.6) 47 (9.5) 5 (7.8) 8 (2.4)

Highest level of education Not obtained Not obtained Not obtained Not obtained
Elementary 18 (0.4)
High school 964 (24.0)
College 1221 (30.4)
University diploma 314 (7.8)
University baccalaureate 1038 (25.8)
University masters 355 (8.8)
University doctorate 83 (2.1)
Prefer not to answer 30 (0.7)

Do you have a way of identifying unvaccinated adult patients? Not applicable
Yes 102 (56.0) 235 (47.5) 23 (35.9) 43 (13.0)
No 60 (33.0) 236 (47.7) 30 (46.9) 244 (73.9)
Don’t know 10 (5.5) 21 (4.2) 8 (12.5) 22 (6.7)
Not applicable 10 (5.5) 3 (0.6) 3 (4.7) 21 (6.4)

Do you think you are up to date on all your adult vaccinations? Not obtained Not obtained Not obtained Not obtained
Yes 1861 (46.3)
No 954 (23.7)
Don’t know 1208 (30.0)

On average, how often do you visit a pharmacy? Not obtained Not obtained Not obtained Not obtained
Once a week 565 (14.0)
Once a month 1657 (41.2)
A few times a year 1450 (36.0)
Once a year 139 (3.5)
Less than once a year 170 (4.2)
Never 42 (1.0)

On average, how often do you see a doctor? Not obtained Not obtained Not obtained Not obtained
Once a week 22 (0.5)
Once a month 304 (7.6)
A few times a year 2097 (52.1)
Once a year 951 (23.6)
Less than once a year 580 (14.4)
Never 69 (1.7)
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“If it became an option for pharmacists, fabulous, no issue.” (ON,
HCP).

“No. With any vaccine there is always a risk of having a reaction I
will always want to be either with a doctor or a nurse or with some
professional who knows what to do in the case of a reaction and also
close to medical staff and facilities. I don’t say that they can’t do it, I
am just saying I would rather not.” (NS, Public).

“If my doctor says it is ok” (ON, Public).

While HCPs were supportive of pharmacy–delivered vacci-
nation, many stated that they would only be willing to refer
their patients to a pharmacist for vaccine administration and
support the expansion of pharmacists’ scope of practice pro-
vided certain conditions are met.

“If we are going to allow pharmacies to do it, then I think there needs
to be stringent guidelines.” (PEI, HCP).

In keeping with the public’s comments concerning the manage-
ment of adverse events, most HCP participants agreed that all
pharmacists who administer vaccines must be properly trained to
deliver vaccines and must work in facilities that can support the
appropriate tomanagement of vaccine adverse events.

“I would as long as they got the appropriate training by a credited
source” (BC, HCP).

“If they have adequate facilities and they can deal with adverse
effects, yes, but I don’t think this is what they have now.” (ON,
HCP).

“Yes, if the person giving the vaccine was properly trained to admin-
ister the vaccine and deal with allergic reactions” (AB, Public).

Most HCPs stated that it would be much easier for the pub-
lic to access vaccines at a pharmacy especially for those adults
who do not have a family physician or an HCP whom they visit
on a regular basis. The public also agreed with this statement
and stated that pharmacy-delivered vaccination would lessen
the burden on family physicians.

“But I think the more people you can get on board to administer the
Tdap vaccine the better…. If the pharmacy starts giving it, when
they go to pick up their monthly prescriptions they could have it
administered there.” (PEI, HCP).

“I would prefer a pharmacist over a public health clinic due to lack of
line ups and the ability to make an appointment.” (AB, Public).

“Yes if pharmacists can speed up the process, if it’s hard to get the
vaccine elsewhere or if the hours don’t allow you to get it easily.”(QB,
Public).

Tracking of vaccination status and costs were raised as con-
cerns by the HCPs. Many HCPs felt that duplication of records
would occur and that the family physician would not have
complete documentation of their patients’ vaccination status if
their patients received their vaccines at a pharmacy.

Table 2. Health care provider attitudes about delivery of vaccines by pharmacists.

Synopsis of statements Agreement Nurses (%) Physicians (%) Pharmacists (%) P-value

I do not have enough time to administer vaccines to adult
patients

Strongly agree/agree 15.8 25.1 33.5 <.0001
Neither agree nor disagree 31.2 19.8 35.8
Disagree/strongly disagree 53.0 55.0 30.8

It is difficult to keep up with immunization guidelines for adults Strongly agree/agree 54.5 54.7 64.3 <.0001
Neither agree nor disagree 16.3 19.8 22.0
Disagree/strongly disagree 29.2 25.5 13.8

It is difficult to keep track of adult patients’ vaccine status Strongly agree/agree 70.3 68.1 83.0 <.0001
Neither agree nor disagree 14.4 16.3 11.0
Disagree/strongly disagree 15.3 15.6 6.0

I do not have adequate storage facilities to provide adult
vaccines

Strongly agree/agree 19.3 24.6 30.0 0.0002
Neither agree nor disagree 29.7 16.8 19.8
Disagree/strongly disagree 51.0 58.6 50.3

I am not sufficiently reimbursed to make offering adult
immunization worthwhile

Strongly agree/agree 12.4 43.7 52.3 <.0001
Neither agree nor disagree 42.6 23.7 33.0
Disagree/strongly disagree 45.0 32.6 14.8

I have a system in my practice to identify adults who have not
received recommended vaccines

Strongly agree/agree 34.7 34.0 11.3 <.0001
Neither agree nor disagree 27.7 22.5 22.5
Disagree/strongly disagree 37.6 43.5 66.3

It is important to inform adult patients about the benefits and
risks of adult immunization

Strongly agree/agree 96.0 91.5 93.8 0.2388
Neither agree nor disagree 3.0 6.7 5.3
Disagree/strongly disagree 1.0 1.8 1.0

It is important to use patient encounters as an opportunity to
ask about their vaccine status

Strongly agree/agree 93.6 85.7 82.3 0.0065
Neither agree nor disagree 5.4 11.9 14.5
Disagree/strongly disagree 1.0 2.5 3.3

I would support the expansion of pharmacists’ scope of practice
to include provision of vaccines to adults

Strongly agree/agree 57.4 38.9 82.3 <.01
Neither agree nor disagree 10.4 15.4 8.5
Disagree/strongly disagree 32.2 45.7 9.3

I would support the expansion of pharmacists’ scope of practice
to include provision of vaccines to children over 5 years of
age

Strongly agree/agree 44.6 34.9 78.0 <.0001
Neither agree nor disagree 14.4 15.2 9.5
Disagree/strongly disagree 41.1 49.9 12.5

I would refer my patients to a pharmacist for vaccination Strongly agree/agree 40.1 26.5 72.0 <.01
Neither agree nor disagree 15.3 17.5 18.5
Disagree/strongly disagree 44.6 56.0 9.5

I would feel comfortable receiving my vaccines from a
pharmacist

Strongly agree/agree 48.5 35.8 78.8 <.01
Neither agree nor disagree 11.9 19.5 11.0
Disagree/strongly disagree 39.6 44.8 10.3
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“You don’t want duplication, go get this vaccine from the GP and this
one at the pharmacy, it would be difficult.” (ON, HCP).

HCPs also suggested that the cost of the vaccine should be
the same or lower when administered in a pharmacy as
opposed to a physician’s office.

“If it is less cost for the patient, yes I would refer the patient” (BC,
HCP).

“If they got it for free I would say go there.” (PEI, HCP).

Many pharmacists were quite receptive to the idea of admin-
istering adult vaccines to the public, but felt that this practice
would be most relevant during times of a crisis such as during a
pandemic or flu season.

“I think during a pandemic we can give help because we have to vac-
cinate a lot of people very quickly.” (ON, HCP).

In British Columbia, participants stated that pharmacists
who deliver vaccines are able to vaccinate individuals who are
unable to visit their family physicians due to time constraints.

“We are catching those who fall through the cracks or those who do
not have the time to go to their family physician.” (BC, HCP).

The public as well as HCPs stated that pharmacists as well as
doctors and other HCPs should act as authority figures or
spokespeople for the purpose of promoting the vaccine.

“We also have to get doctors, pharmacists and nurses on board
because they are providing information to so many people; the more
information authority people have the better.” (BC, Public)

“Doctors and pharmacists should promote it basically.” (ON, Public)

“Chief health officer can endorse it, the message can then be carried
by family physicians, nurses, pharmacists, if we all carried the same
message, and the population doesn’t become confused.” (PEI, HCP)

Discussion

Adult vaccination rates for recommended vaccines such as
influenza, Tdap, pneumococcal, and herpes zoster remain sub-
optimal.20-22 Barriers to achieving high vaccination rates in
adults are multifactorial, including lack of education about vac-
cines and vaccine-preventable diseases, infrastructural issues
including access to vaccines and HCPs, financial concerns, and
the attitudes of patients and providers toward vaccinations.25

Interventions that enhance access to vaccinations can improve
vaccine coverage.23 The addition of pharmacists as immuniza-
tion providers is one way to expand access and subsequently
improve vaccination coverage.13-17

Early studies in Canada have shown the addition of pharma-
cists as immunizers of influenza vaccine to be successful.24,25

Many provinces are allowing the administration of additional
vaccines by pharmacists; however, the uptake is not well known
at this time, as many vaccines are purchased privately and are
not provided through public health.

Improvements to overall vaccine uptake in Canada arising
from the addition of pharmacists as vaccine providers can be
optimized by understanding and responding to the factors
impacting acceptance of pharmacist immunizers by both the
Canadian public and conventional HCPs. The results of our
nationwide representative sampling, by survey and focus
groups, of HCPs and the public demonstrate moderate support
for immunization by pharmacists but also identify some bar-
riers to widespread support among both HCPs and the public
which will need to be addressed. While 82% of pharmacists
would support the expansion of the pharmacists’ scope of prac-
tice to include provision of vaccines to adults, a substantial
minority of nurses and physicians (32% and 46%, respectively)
would not support this change in practice and less than 1/2 of
nurses and physicians surveyed would refer their patients to a
pharmacist for immunization or feel comfortable themselves
receiving vaccines from a pharmacist. While most HCPs
acknowledged that it would be more convenient for patients to
access adult vaccines at a pharmacy and that administration of
vaccines by pharmacists would reduce the burden on family
physicians for this service, HCP respondents indicated that
they would feel comfortable referring patients to pharmacists
for vaccination only if stringent guidelines for training were in
place. Notably, HCPs wanted assurance that pharmacists had
received training not only to vaccinate but also to safely man-
age adverse events following immunization, particularly

Figure 1. (A). Responses by pharmacists by region to the statement “I don’t have
enough time to administer vaccines to adult patients.” (B). Responses of Canadian
adults to the statement “If my pharmacist was trained to vaccinate, I would be will-
ing to have him/her give me my vaccines.” The Prairies includes Alberta, Saskatch-
ewan, and Manitoba; Atlantic includes Nova Scotia, Prince Edward Island, New
Brunswick, and Newfoundland and Labrador.
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anaphylaxis. Record keeping was also raised as a concern in our
study. HCPs wanted assurance that pharmacist records of vac-
cine administration would be available to the patients’ other
care providers, and they were concerned that there might be
inadequate records or duplication of vaccine delivery if patients
received some vaccines in a pharmacy. Pharmacist respondents
in provinces that did not allow pharmacists to immunize had
concerns about the logistics of administering vaccines in their
pharmacy, specifically a lack of time; however, these concerns
were noted to a lesser extent in pharmacist respondents in
provinces that allowed pharmacists to immunize adults.

In our study, support for pharmacists as immunizers was
higher among the public than among HCPs. Almost two-
thirds of the public surveyed would be willing to receive
their vaccinations from a pharmacist, and more than 1/2
would be willing to have a pharmacist vaccinate their chil-
dren. More than 1/2 of public respondents agreed or
strongly agreed that it would be more convenient to receive

vaccines from their pharmacist. Almost 1/2 of public
respondents reported receiving their health information
from a pharmacist, and 75% considered pharmacists a
trusted source of health information. Nonetheless, respond-
ents were slightly more likely to receive vaccines if the vac-
cines were recommended by their physician or nurse rather
than by their pharmacist. Like HCPs, public respondents
wanted assurance that pharmacists had received adequate
training to administer vaccines and to treat allergic reac-
tions. Our study also revealed cost to be a potential barrier
to public acceptance of vaccination by a pharmacist. Less
than 1/2 of respondents were willing to pay up to $5 per
vaccine administered by a pharmacist and only 16% would
pay $20.

Previous studies have shown that the addition of pharma-
cists as vaccine providers resulted in improved access and
higher rates of adult immunization.13-17 There is evidence that
pharmacists can increase access and immunization rates

Table 3. Public attitudes about delivery of vaccines by pharmacist delivery.

Synopsis of statements Strongly agree/agree (%) Neither agree nor disagree (%) Disagree/strongly disagree (%)

If my pharmacist was trained to vaccinate, I would be willing to have
him/her give me my vaccines.

64.6 17.2 18.3

If my pharmacist was trained to vaccinate, I would be willing to have
him/her vaccinate my children.

51.7 27 21.3

It would be more convenient for me if I could receive my vaccines
from my pharmacist.

52.1 26.6 21.3

I would feel comfortable receiving my vaccines from a pharmacist. 58.1 19.4 22.5
I would feel comfortable taking my children to a pharmacist to be

vaccinated.
45.6 29.2 25.2

I would be willing to pay up to $20 per vaccine to receive my vaccines
in a pharmacy.

16.4 20.7 62.9

I would be willing to pay up to $10 per vaccine to receive my vaccines
in a pharmacy.

31.0 21.4 47.6

I would be willing to pay up to $5 per vaccine to receive my vaccines
in a pharmacy.

46.4 18.9 34.8

I get my health information from:
My family doctor/nurse 80.4 11.3 8.3
Public health officials 48.5 29.1 22.4
Walk-in clinics 31.8 29.3 38.8
My pharmacist 44.5 26.3 29.2
The media 50.6 25.1 24.3
The internet 52.2 24.3 23.5
My family 45.7 30.0 24.3
My friends 35.7 31.1 33.2

I trust health information from
My family doctor/nurse 89.2 7.7 3.1
Public health officials 68.3 22.2 9.4
Walk-in clinics 56.9 32.5 10.6
My pharmacist 75.0 19.3 5.7
The media 28.5 41.5 30.0
The internet 34.0 41.3 24.8
My family 43.0 40.9 16.1
My friends 29.6 46.7 23.7

Yes (%) No (%) Don’t know (%)
Would you get an influenza vaccine if

Your doctor/nurse recommended it? 59.0 27.5 13.5
Your pharmacist recommended it? 42.0 35.6 22.4

Would you get a Tdap vaccine if
Your doctor/nurse recommended it? 55.0 17.6 27.4
Your pharmacist recommended it? 34.4 30.0 35.7

Would you get a pneumococcal vaccine if
Your doctor/nurse recommended it? 59.7 17.9 22.4
Your pharmacist recommended it? 38.2 29.8 32.0

Would you get a shingles vaccine if
Your doctor/nurse recommended it? 55.0 20.2 24.8
Your pharmacist recommended it? 33.7 31.8 34.5
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specifically in rural areas, areas that are usually underserviced
by physicians and/or public health clinics.16,24,26 Other studies
have found that patients appreciate pharmacist immunization
services, as pharmacists offer convenient locations and times
including “off-clinic hours,” such as evenings, weekends, and
holidays, when traditional HCPs are often not available.27,28

One study found that almost one-third of pharmacy immuniza-
tion recipients received vaccines during “off-clinic hours.”27 A
Canadian pilot study found that pharmacy-based clinics were
the preferred site for receiving immunizations because of the
convenience, less waiting time, not having to make an appoint-
ment, and easier parking.28

In order to fully realize the potential benefits of pharmacists
as immunizers, work remains to be done to educate both con-
ventional immunization providers and the public and to ensure
adequate systems for training, record keeping, and reimburse-
ment are in place. While rigorous immunization training pro-
grams for pharmacists addressing immunization schedules,
risks and benefits of vaccination, immunization technique,
record keeping, and adverse event management have now been
developed and are required for pharmacists to immunize, our
data suggest that conventional HCPs and the public are not
fully aware of the comprehensive training that pharmacists
receive and that this is contributing to hesitance to refer
patients to pharmacists or to accept immunization from a phar-
macist. This could be readily addressed through educational
and marketing initiatives from pharmacists’ professional asso-
ciations and colleges.

Concerns about cost and reimbursement will require sys-
tematic change to ensure reimbursement schemes are in place
to allow pharmacists to provide vaccines to patients under the
same funding model as other HCPs, such as physicians and
public health. If the vaccine is funded by the public health care
system, it should be available to patients from all authorized
immunization providers and reimbursement schedules should
be negotiated to ensure delivery by pharmacists is not impeded
by a need to pass administration costs on to patients.

Both HCPs and the public expressed concerns about record
keeping and data sharing to ensure that vaccine receipt was
documented and available to all of a patient’s care providers.
Without a national vaccination registry in Canada, this will
remain an issue with all HCPs.29 A national vaccine registry to
capture immunization data from all HCPs would ensure vacci-
nation efforts are optimized and not duplicated with the addi-
tion of other HCP immunizers. In the absence of a national or
regional registry, pharmacists in some provinces are required
to provide written notification of vaccination administration to
the patient’s primary care provider to improve the communica-
tion between providers.30 This or similar interim solutions may
be a necessity in all jurisdictions in which pharmacists immu-
nize in order to address patient and HCP concerns.

In summary, low vaccine coverage in adults remains a con-
cern. The addition of pharmacists as vaccine providers has
been shown to improve access and vaccination coverage. We
have shown that there is general support from the Canadian
public and health care providers to expand the scope of phar-
macists’ practice to include immunization but that several key
issues must be addressed to ensure optimal impact of pharma-
cists to improve coverage rates among adults.

While expanding the number of immunizers to include
pharmacists is an important step, fundamental changes that
must occur in order to address low vaccine coverage in adults
have been identified. Among the issues that must be consid-
ered in a comprehensive adult vaccination strategy are the
changing demographics of an increasingly aging population,
addressing the bias that may prioritize vaccination programs
for children in favor of adult programs, undertaking research
and development into understanding the decreased immune
response to immunization with increasing age (immunosenes-
cence) and increasing translational research to develop vac-
cines that overcome these issues, improving measurement and
reporting of vaccine coverage rates in adults, implementing
innovative and transformative adult immunization programs,
and designing creative education programs.31 Infrastructure
for providing vaccines to adults is inadequate,32 and improv-
ing access to vaccinations is an important component of
improving vaccine coverage. Given the current degree of sup-
port for pharmacists as immunizers in Canada and the excel-
lent training and legislative processes already in place in some
jurisdictions, optimizing pharmacist delivery of vaccination to
adults as a means to increase accessibility and coverage is a
logical next step in the development of a comprehensive adult
immunization strategy in Canada.

Methods

We used a mixed method, sequential, explanatory design con-
sisting of quantitative data collection and analysis (survey) fol-
lowed by qualitative data collection and analysis (focus
groups);33,34 details of the methodology have been published
previously and are summarized here.35,36 The study was
approved by the Research Ethics Board, IWK Health Centre,
Halifax, Nova Scotia.

Quantitative stage (survey)

The national public survey was administered by Leger Market-
ing (Montreal, QC) which maintains email addresses for
350,000 Canadian adults (150,000 in Quebec) aged 18 years
and older who are representative of the Canadian general popu-
lation of adults and who have provided contact information to
Leger for the purpose of participating in market and other
research. A national sampling of Canadian adults was invited
to participate in the public survey. Sampling was designed to
ensure appropriate representation based on regional popula-
tion, age, gender, and urban and rural residence. Inclusion cri-
teria were being 18 years of age or older, having internet access,
and being willing and able to complete the self-administered
questionnaire. A subset of HCPs within this database was
invited to participate in the HCP survey; sampling was based
on regional representation, age, gender, urban and rural prac-
tice, and specialty (general practice physicians, internal medi-
cine specialists, nurses, and pharmacists). Inclusion criteria
were being in practice for a minimum of 3 years, responsibility
for immunization delivery and/or patient consultation con-
cerning vaccines in their province or territory, internet or tele-
phone access, and willingness/ability to complete the interview.
Participants received an email invitation to the survey outlining
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the purpose of the study, its voluntary nature, and the time
commitment involved. Consent to participate was implied by
completion of the web-based survey.

For the public survey, a sample size of 4000 adults was calcu-
lated to provide an acceptable precision by region (95% confi-
dence interval (CI) around the point estimate) of §5%. For the
HCP survey, a sample size of 500 family physicians and 400
pharmacists was calculated to provide an acceptable precision
(95% CI around the point estimate) of §5%; a sample size of
100 internal medicine specialists and 200 nurses was calcu-
lated to provide an acceptable precision of §5–10% for
each practitioner type. Point estimates with 95% CIs were
calculated. The first level of analysis comprised a review of
the descriptive, summative statistics for trends in the data.
The second level of analysis involved tests of association.
Data were divided by public and by HCP profession (physi-
cian, nurse, pharmacist) and locale (province/territory). In
general, continuous variables were presented by summary
statistics (i.e., mean and standard error) and the categorical
variables by frequency distributions (i.e., frequency counts,
percentages, and their 2-sided 95% exact binomial CIs). Dif-
ferences in survey responses between groups were assessed
using Fisher’s exact tests. For continuous variables, logistic
regression was used. Associations between attitude ques-
tions, behavioral responses, and demographics were esti-
mated using ordinal logistic regression or Fisher’s exact
tests. P-values <0.05 were considered statistically significant.

Qualitative stage (Focus groups)

Focus groups were administered by Leger Marketing in multi-
ple locations across Canada using a semistructured facilitation
guide. For the public, 6 traditional face-to-face focus groups
and 2 “virtual” focus groups (web-based teleconferences) were
undertaken. For HCPs, 6 traditional face-to-face focus groups,
2 “virtual” web-based focus groups, and 4 one-on-one inter-
views were undertaken. Regional representation was sought
with a balance of rural and urban residence for the public and
large and small urban areas, suburban, and rural practices for
HCP. Inclusion criteria for the public survey were being an
adult aged 21–65 years, with 2/3 of participants per focus group
having frequent contact with children. HCPs invited to partici-
pate in the focus groups included physicians, nurses, and phar-
macists. Inclusion criteria for participation were being a HCP
who routinely provides immunizations or advice about immu-
nization to their patients and being in practice for a minimum
of 3 years. HCPs included nurses, pharmacists, and physicians
(including general practitioners, internists, and emergency
room physicians). A maximum quota of 2 pharmacists and 1
physician per group was imposed.

All focus groups were recorded and transcribed verbatim. A
debriefing by investigators with the moderator team took place
immediately following the focus group. Thematic analysis was
initiated concurrent with the first focus group as previously
described.35,36 Transcripts were labeled and categorized by 2
investigators according to similarities and related patterns as
well as for differences, followed by combining and cataloguing
similar patterns into subthemes (NUD�IST software version
N9, Sage Publications Ltd, London, UK).
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