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The tetanus, diphtheria, and acellular pertussis vaccine (Tdap) is recommended for all adults in both Canada and the
United States. There are few data on the proportion of Canadian adults vaccinated with Tdap; however, anecdotal
reports indicate that uptake is low. This study aimed to explore the knowledge, attitudes, beliefs, and behaviors of
Canadian health care providers (HCPs) in an attempt to identify potential barriers and facilitators to Tdap uptake. HCPs
were surveyed and a geographic and practice representative sample was obtained (N =1,167). In addition, 8 focus
groups and 4 interviews were conducted nationwide. Results from the survey indicate that less than half (47.5%) of all
respondents reported being immunized with Tdap themselves, while 58.5% routinely offer Tdap to their adult patients.
Knowledge scores were relatively low (63.2% correct answers). The best predictor of following the adult Tdap
immunization guidelines was awareness of and agreement with those recommendations. Respondents who were
aware of the recommendations were more likely to think that Tdap is safe and effective, that their patients are at
significant risk of getting pertussis, and to feel that they have sufficient information (p < 0.0001 for each statement).
Focus group data supported the survey results and indicated that there are substantial gaps in knowledge of pertussis
and Tdap among Canadian HCPs. Lack of public knowledge about adult immunization, lack of immunization registries,
a costing differential between Td and Tdap, workload required to deliver the vaccine, and vaccine hesitancy were
identified as barriers to compliance with the national recommendations for universal adult immunization, and

suggestions were provided to better translate recommendations to front-line practitioners.

Introduction

Despite widespread childhood vaccination against Bordetella
pertussis, pertussis (whooping cough) continues to be an important
cause of morbidity in pediatric, adolescent, and adult populations
in Canada and elsewhere. Universal immunization with 5 doses of
pertussis-containing vaccine before school entry dramatically
reduced the incidence of pertussis in preschool-aged children but
shifted the burden of pertussis disease to adolescents and adults.
The occurrence of B. pertussis infection among adolescents and
adults reflects waning immunity in these populations, improve-
ments in diagnostic methods, and better recognition of pertussis-
like syndromes by health care providers (HCPs).'” Adults, who
may not present with classical whooping cough symptoms and
may go undiagnosed, play an important role in the transmission
of infection to infants who are at highest risk of severe disease.*'?
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Currently, the Canadian National Advisory Committee on
Immunization (NACI) recommends a dose of pertussis vaccine
be given during adolescence and that all adults who have not had
a dose of acellular pertussis should receive a single dose.® All
provinces and territories administer a dose of the adolescent/adult
formulation of tetanus-diphtheria-acellular pertussis vaccine
(Tdap) to adolescents; most do so in school-based programs,
with high levels of vaccine coverage in most jurisdictions.14 In
contrast, as with most adult vaccination programs, there is great
variability among the provinces/territories regarding adult Tdap
vaccination programs. There has been little assessment of the
implementation of the adult Tdap vaccination strategy in Can-
ada. Anecdotal reports indicate that uptake of Tdap is very low.''

This study aimed to explore the knowledge, attitudes, beliefs,
and behaviors of Canadian HCPs regarding pertussis and pertus-
sis vaccination. The goal of the study was to identify potential
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barriers and facilitators of T'dap uptake in order to improve adult
Tdap vaccination programs.

Results

Environmental scan

Interviews were conducted with public health officials in all 10
provinces and 3 territories. Seven of the 10 provinces and all 3
territories followed the NACI guidelines in recommending that
all adults receive a single dose of Tdap vaccine and provided pub-
licly funded Tdap vaccination for adults (Table 1). Implementa-
tion and education strategies in jurisdictions that funded Tdap
vaccination consisted mostly of providing information in bro-
chures and on government websites. Additional targeting to
immunize parents of newborns and provide information about
cocooning to prevent pertussis in young infants was undertaken
in 3 provinces. Most respondents reported that no surveillance
program to record vaccine receipt in adults was in place and
therefore Tdap coverage rates in their jurisdictions were not
known.

Participants (survey)

A total of 1,167 health care providers completed the survey.
Of these, 42.8% were family physicians, 5.6 % were internists,
34.3% were pharmacists, and 17.3% were nurses (Table 2). The
majority of respondents (83.9%) practised 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. Less than one-half (47.5%) of all respondents reported
being immunized with Tdap themselves, while 58.5% stated that
they routinely offer Tdap to their adult patients.

Knowledge

The mean proportion of correct responses to knowledge ques-
tions was 63.2% (95% confidence interval (CI) 61.8-64.6) cor-
rect answers out of a total of 9 knowledge questions (Fig. 1).
Physicians had the highest knowledge score, followed by nurses
and then pharmacists (Table 3; p < 0.001). There were no sig-
nificant differences in knowledge between urban/suburban and
rural practitioners or for urban/suburban versus rural practi-
tioners by profession (Fig. 1). Awareness of recommendations
for Tdap vaccination and whether the province had a program
for universal adult Tdap vaccination tended to be higher in prov-
inces with universal programs than in provinces without pro-
grams (Fig. 2). Higher knowledge scores were associated with
increased number of vaccinations administered per month by the
practitioner (p < 0.001), with a greater likelihood of being aware
of (p < 0.001) and agreeing with (p< 0.001) the NACI Tdap
recommendations, and planning to receive or having received
Tdap themselves (p < 0.001). Higher knowledge scores were
also associated with trusting the scientific information about
Tdap (p = 0.01), with either agreeing or disagreeing that the vac-
cine is effective (p < 0.001), and with feeling that they have suffi-
cient information in order to make a recommendation to their
patients about Tdap vaccination (p < 0.001).

Attitudes and beliefs

Attitudes and beliefs were, for the most part, similar among
nurses, physicians, and pharmacists (Table 4). Physicians tended
to believe more in the safety and effectiveness of Tdap than
nurses or pharmacists and were less likely to think it important to
discuss the risks and benefits of the disease and vaccine with their
patients. Pharmacists were less likely to feel that it was important
to them to administer Tdap and that administering Tdap was the

Table 1. Canadian provincial and territorial adult Tdap vaccination programs: funding and promotion as of 2012

Adult Tdap vaccination

Jurisdiction Single dose Funding Promotion

Yukon Yes Full Considering multistrategy program involving front-line provider education, roll-out of
Tdap program (e.g., at flu clinics, visits to parents of newborns)

Nunavut Yes Full No

North west Territories Yes Full Unclear

British Columbia No Partial Vaccination schedule information posted on government website; information provided
by front-line staff; routine immunization by HCPs of children <12 years and residents in
outbreak areas

Alberta No Partial Vaccination schedule provided to HCPs; information program delivered by nurses under
development; considering cocooning strategy

Saskatchewan Yes Full Vaccination schedule information posted on government website; cocooning strategy for
new mothers, health workers, all adults

Manitoba Yes Full Vaccination information posted on government website; information fact sheets available

Ontario Yes Full Vaccination information posted on government website; Information fact sheets available

Quebec Yes Full No formal program; information provided to HCPs

New Brunswick Yes Full Educational/information resources available in hard copy and on-line being developed

Nova Scotia Yes Full Information directed at adults and parents of newborns, educational and informational
material; campaign targeted to general adult population and families with newborns,
family doctors, family resource centers, public health offices, maternity hospitals;
Information available in hard copy and on-line

Prince Edward Island Yes Full Tdap vaccination free for all adults and at-risk individuals; cocooning program

Newfoundland and Labrador No No No
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Table 2. Characteristics of respondents to the national survey of health care providers (HCP)

Characteristic Nurses Family Physicians Internists Pharmacists All HCPs
Profession; n (%) 202 (17.3) 500 (42.8) 65 (5.6) 400 (34.3) 1,167 (100)
Female sex % 186 (92.1) 170 (34.0) 16 (24.6) 199 (49.8) 571 (48.9)
Age
<24 3(1.5) — — 1(0.3) 4(0.3)
25-34 53 (26.2) 45 (9.0) 2(3.1) 104 (26.0) 204 (17.5)
35-44 54 (26.7) 118 (23.6) 24 (36.9) 164 (41.0) 360 (30.8)
45-54 57 (28.2) 210 (42.0) 25 (38.5) 9 (24.8) 391 (33.5)
>55 35(17.3) 127 (25.4) 14 (21.5) 2 (8.0) 208 (17.8)
Province
British Columbia 41 (20.3) 81 (16.2) 5(7.7) 3(13.1) 180 (15.4)
Alberta 35(17.3) 56 (11.2) 7(10.8) 5(11.3) 143 (12.3)
Saskatchewan 12 (5.9) 18 (3.6) 1(1.5) (4 8) 50 (4.3)
Manitoba 12 (5.9 18 (3.6) 5(7.7) 7(4.3) 52 (4.5)
Ontario 0 (29.7) 168 (33.6) 25 (38.5) 125 (31.3) 378 (32.4)
Quebec 16 (7.9 123 (24.6) 17 (26.2) 2 (20.5) 238 (20.4)
New Brunswick 10 (5.0 8(1.6) 1(1.5) 3(5.8) 42 (3.6)
Nova Scotia 10 (5.0) 18 (3.6) 3(4.6) 2 (5.5) 53 (4.5)
Prince Edward Island 1(0.5) 2(0.4) — 2(0.5) 5(0.4)
Newfoundland and Labrador 5(2.5) 8(1.6) 1(1.5) 12 (3.0) 26 (2.2)
Nature of practice
Urban 116 (57.4) 285 (57.0) 38 (58.5) 219 (54.8) 658 (56.4)
Suburban 6 (22.8) 132 (26.4) 18 (27.7) 125 (31.3) 321 (27.5)
Rural 0(19.8) 83 (16.6) 9(13.8) 3(13.3) 185 (15.9)
Involved in direct patient care >75% 109 (54.0) 469 (93.8) 56 (86.2) 164 (41.0) 798 (68.4)
Number of years providing vaccines; mean (SD) 7 (7.3) 19.5 (8.9) 15.9 (4.5) 1(7.5) 15.4(9.9)
Vaccines administered to adults/month
None 3(7.1) 5(1.0) 3(4.7) 14 (4.2) 35(3.3)
1-5 1(33.5) 46 (9.3) 19 (29.7) 106 (32.1) 232 (21.7)
6-10 8(20.9) 101 (20.4) 17 (26.6) 95 (28.8) 251 (23.4)
11-20 2(17.6) 165 (33.3) 14 (21.9) 82 (24.8) 293 (27.4)
21-50 26 (14.3) 131 (26.5) 6(9.4) 5(7.6) 188 (17.6)
>50 2 (6.6) 47 (9.5) 5(7.8) 8(24) 72 (6.7)
Routinely offer Tdap to adults 0(47.6) 305 (69.8) 12 (50.0) 28 (27.5) 415 (58.5)
Immunized with Tdap themselves 7 (48.0) 222 (44.4) 35 (53.8) 200 (50.0) 554 (47.5)
Live with someone at higher risk of pertussis 8 (33.7) 183 (36.6) 29 (44.6) 160 (40.0) 440 (37.7)
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Figure 1. Mean knowledge scores (% correct response) of 9 questions by
practice type and by practice location. In practice type, the black bar
depicts all health care providers, the dark gray bar depicts nurses, the light
gray bar physicians (general practitioners and internists), and the white bar
pharmacists. For practice location the black bar depicts urban/suburban
practitioners, the dark gray bar urban/suburban nurses, the light gray bar
urban/suburban physicians, the white bar urban/suburban pharmacists, the
bar cross-hatched down to the right depicts rural practitioners, the bar
cross-hatched horizontaly rural nurses, cross-hatched up to the right rural
physicians, and cross-hatched vertically rural pharmacists.
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right thing to do, more likely to feel that they don’t have enough
information about Tdap, to be confused about the NACI recom-
mendations, and less likely to agree with the NACI recommenda-
tions. Nurses were least likely to cite convenience as a factor in
whether or not they administered Tdap and most likely to feel it
was important to discuss the risks and benefits of Tdap vaccine
and pertussis infection. Pharmacists were most likely and physi-
cians least likely to be comfortable with and support administra-
tion of Tdap by pharmacists. Respondents who were aware of the
NACI recommendations were more likely to think that Tdap is
safe and effective, that their patients were at significant risk of
getting pertussis, and to feel that they had sufficient information
(p<0.0001 for each statement).

In the univariate analysis, agreeing that pertussis is a
threat to adults and having patients at risk for pertussis
were associated with an increased likelihood of routinely
administering Tdap to adults as per NACI recommenda-
tions (Table 5). Counter intuitively, the attitude that per-
tussis is rare and vaccination is no longer needed, not
having time to administer Tdap, and confusion with the
recommendations were also positively associated both with
being more likely to routinely offer Tdap to patients as well
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Table 3. Knowledge of pertussis, Tdap vaccine, and programs, by health care providers

Percent Correct Answer

Synopsis of Knowledge Questions Correct Answer Nurses Physicians Pharmacists p value
Infants <1 mo of age are immunized against pertussis False 614 726 403 <0.01
Only infants < 6 mo of age are at risk of pertussis complications False 81.7 82.7 69.3 <0.01
Duration of immunity post-childhood vaccination leaves True 72.8 90.4 725 <0.01
adolescents and adults susceptible to pertussis
Adults can get pertussis even if they had it as a child True 66.8 75.6 60.0 <0.01
Pertussis only transmitted during paroxysmal stage False 50.5 67.1 36.8 <0.01
Adults usually present without classical pertussis symptoms True 37.1 58.9 40.8 <0.01
There are increased adverse events from adults receiving False 327 446 313 <0.01
Tdap if they received a Td within 2 years
Tdap can be administered at the same time as other vaccines True 52.0 69.4 48.8 <0.01
Outbreaks of pertussis continue to occur in Canada True 87.1 86.5 70.5 <0.01
Aware of NACI guidelines for Tdap in adults 757 777 54.5 <0.01

as with not offering Tdap. Neither agreeing nor disagreeing
with the attitudinal statements was most correlated with not
routinely offering Tdap to patients.

In the multivariate analysis, providers who disagreed that they
were confused about whether they should offer Tdap to their
patients, who disagreed that they did not have enough information
to decide whether or not to provide Tdap to their patients, who dis-
agreed that they would feel comfortable receiving vaccines from a
pharmacists, and who neither agreed nor disagreed that they would
refer their patients to pharmacist for vaccine administration were
more likely to routinely offer all patients Tdap according to the
NACI guidelines. Providers who disagreed or neither agreed nor
disagreed that providing Tdap to adults was important to them,
and who disagreed or neither agreed nor disagreed that they could
easily provide Tdap if they wanted to were less likely to routinely
offer Tdap according to the NACI guidelines.

Qualitative stage (focus groups)
A total of 45 health care providers participated in the focus
groups/interviews. Of these, 16 (36%) were family physicians, 12
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Figure 2. Health care provider awareness of provincially funded pro-
grams for vaccination of adults with Tdap. Black bars depict correct
responses, gray bars incorrect responses, and white bars those who
responded that they did not know the answer to the question “In my
province, the Tdap vaccine is publicly funded (free of charge) for adults.”
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(27%) pharmacists, 11 (24%) nurses, 2 (4%) general internists,
and 2 (4%) pediatricians. One public health physician and 1
emergency room physician were also interviewed. Themes that
emerged from the focus groups were both practice facilitators
and practice barriers to providing Tdap to adults. HCPs prefer-
ences regarding an intervention plan to promote the Tdap vac-
cine were described.

Practice facilitators

Participants identified collaboration, access to an electronic
database, and advocacy for and education about vaccination as
facilitators to Tdap uptake among adults (Table 6). Many partic-
ipants stated that, along with offering Tdap through family phys-
icians’ offices and public health clinics, additional vaccination
locations such as pharmacies, travel and walk-in clinics, and other
special clinics should be provided, and that Tdap should be
administered during other vaccination campaigns. The majority
of participants felt that tracking of adult immunization and
record keeping is poor among adults and that an electronic data-
base would help to decrease some of the confusion about adult
vaccine recommendations, improve patient safety, and enhance
interprofessional collaboration. Finally, the majority of partici-
pants believed that HCPs need to actively advocate and provide
education to patients to improve adult vaccination uptake. Many
HCPs believed that they were trusted by the public and it was
their responsibility to provide vaccines and that they must
remind people of what vaccines they are eligible for and when
they should receive them. Many believed that they have an obli-
gation to keep informed of the NACI guidelines and to discuss
these openly with their patients. Education was also deemed to
be necessary in order to improve trust in vaccines. Some partici-
pants stated that opportunities for teaching need to take place
during routine physical examination visits, through travel clinics,
and by contact with high-risk clients.

Practice barriers

Participants identified numerous practice barriers related to
providing the adult Tdap vaccine to the public, including the
fee structure, public and provider lack of knowledge of the
Tdap vaccine, vaccine hesitancy, and workload (Table 6). In
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Table 4. Attitudes and beliefs about pertussis, Tdap vaccine, and programs by health care providers

Percent

Synopsis of statements Agreement Nurses Physicians Pharmacists p value

Pertussis serious threat to adults Strongly agree/agree 69.8 68.3 67.5 0.74
Neither agree nor disagree 20.3 211 2338
Disagree/strongly disagree 9.9 10.6 8.8

Pertussis serious threat to young infants Strongly agree/agree 93.6 90.3 87.0 0.03
Neither agree nor disagree 2.0 6.4 8.8
Disagree/strongly disagree 4.5 34 43

Pertussis so rare, vaccination no longer needed Strongly agree/agree 54 11.0 13.8 0.01
Neither agree nor disagree 149 16.6 19.3
Disagree/strongly disagree 79.7 724 67.0

Tdap is effective in preventing pertussis Strongly agree/agree 62.4 81.9 69.0 <0.01
Neither agree nor disagree 332 14.7 285
Disagree/strongly disagree 4.5 34 25

Providing Tdap to adults is important to me Strongly agree/agree 62.4 66.9 54.5 <0.01
Neither agree nor disagree 29.2 27.3 375
Disagree/strongly disagree 8.4 5.8 8.0

| want to protect my patients from getting pertussis Strongly agree/agree 87.6 87.8 88.3 0.96
Neither agree nor disagree 7.9 8.5 8.5
Disagree/strongly disagree 4.5 37 33

Providing adult Tdap is the right thing to do Strongly agree/agree 70.8 77.3 66.3 0.01
Neither agree nor disagree 243 189 283
Disagree/strongly disagree 5.0 38 55

| can easily provide Tdap if | want to Strongly agree/agree 45.5 722 40.0 <0.01
Neither agree nor disagree 322 16.1 34.0
Disagree/strongly disagree 223 1.7 26.0

Convenience is a factor in my decision to provide Tdap Strongly agree/agree 252 48.0 375 <0.01
Neither agree nor disagree 40.1 345 443
Disagree/strongly disagree 347 175 183

I don’t have time to provide Tdap Strongly agree/agree 14.4 173 20.5 <0.01
Neither agree nor disagree 31.2 234 39.8
Disagree/strongly disagree 54.5 593 39.8

I trust the NACI Tdap recommendations Strongly agree/agree 80.7 81.4 79.5 0.73
Neither agree nor disagree 16.3 17.0 18.0
Disagree/strongly disagree 3.0 1.6 25

Some of my patients are at significant risk of pertussis because Strongly agree/agree 49.5 63.9 47.8 <0.01
they have not received Tdap Neither agree nor disagree 40.1 28.5 40.5
Disagree/strongly disagree 10.4 7.6 11.8

I do not trust current scientific knowledge about Tdap Strongly agree/agree 4.0 7.1 8.0 0.11
Neither agree nor disagree 29.7 23.7 28.5
Disagree/strongly disagree 66.3 69.2 63.5

Tdap is safe for adults Strongly agree/agree 62.9 76.8 66.8 <0.01
Neither agree nor disagree 36.1 22.8 325
Disagree/strongly disagree 1.0 0.4 0.8

I am confused about whether | should provide Tdap to patients Strongly agree/agree 257 257 358 <0.01
Neither agree nor disagree 32.7 26.4 35.8
Disagree/strongly disagree 416 48.0 28.5

Public health officials don't provide enough information about Tdap Strongly agree/agree 49.5 524 59.0 <0.01
Neither agree nor disagree 243 23.2 26.5
Disagree/strongly disagree 26.2 244 14.5

| don't have enough information to decide whether to provide Tdap to my  Strongly agree/agree 342 30.3 50.5 <0.01
patients Neither agree nor disagree 252 21.8 28.0
Disagree/strongly disagree 40.6 48.0 21.5

It is important to inform patients about the benefits/risks of Tdap Strongly agree/agree 88.1 81.4 86.0 0.09
Neither agree nor disagree 9.9 16.8 13.0
Disagree/strongly disagree 2.0 1.8 1.0

It is important to inform patients about the risks of pertussis Strongly agree/agree 90.6 79.8 833 0.01
Neither agree nor disagree 8.4 179 135
Disagree/strongly disagree 1.0 23 33
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Table 4. Attitudes and beliefs about pertussis, Tdap vaccine, and programs by health care providers (Continued)

Percent

Synopsis of statements Agreement Nurses Physicians Pharmacists p value

It is important to comply with the NACI recommendations on Tdap Strongly agree/agree 837 82.1 83.8 0.11
Neither agree nor disagree 14.9 17.7 14.8
Disagree/strongly disagree 15 0.2 1.5

NACI guidelines on Tdap recommendations in adults are not promoted Strongly agree/agree 66.8 70.1 67.0 0.34
adequately Neither agree nor disagree 233 21.1 26.0
Disagree/strongly disagree 9.9 8.8 7.0

NACI guidelines on Tdap recommendations in adults are confusing Strongly agree/agree 228 31.7 26.0 <0.01
Neither agree nor disagree 49.5 42.1 588
Disagree/strongly disagree 27.7 26.2 153

Healthcare workers should receive Tdap vaccine in order to protect Strongly agree/agree 713 80.0 74.5 <0.01
themselves and their patients Neither agree nor disagree 21.8 189 233
Disagree/strongly disagree 6.9 1.1 23

| agree with the NACI recommendation for adult Tdap vaccine Yes 70.8 747 61.0 <0.01
Don't know 223 21.9 333
No 6.9 34 5.8

| feel comfortable receiving vaccines from a pharmacist Strongly agree/agree 48.5 3538 788 <0.01
Neither agree nor disagree 11.9 19.5 11.0
Disagree/strongly disagree 39.6 44.8 103

| support pharmacists providing vaccines to adults Strongly agree/agree 574 389 823 <0.01
Neither agree nor disagree 104 154 85
Disagree/strongly disagree 322 45.7 9.3

I would refer my patients to pharmacists for vaccine administration Strongly agree/agree 40.1 26.5 72.0 <0.01
Neither agree nor disagree 153 175 18.5
Disagree/strongly disagree 44.6 56.0 9.5

Table 5. Predictors of a health care provider routinely offering (v) or not offering (x) all adult patients the Tdap vaccine according to provincial guidelines, in
univariate analysis

Strongly Neither agree Disagree/strongly
Synopsis of statements agree/agree nor disagree disagree p value
Pertussis serious threat to adults v 0.01
Pertussis so rare, vaccination no longer needed v X v <0.01
Tdap is effective in preventing pertussis X <0.01
Providing Tdap to adults is important to me X X <0.01
| want to protect my patients from getting pertussis X <0.01
Providing adult Tdap is the right thing to do X <0.01
| can easily provide Tdap if | want to X <0.01
| don’t have time to provide Tdap v X v <0.01
| trust the NACI Tdap recommendations X <0.01
Some of my patients are at significant risk of pertussis because they v <0.01
have not received Tdap
Tdap is safe for adults X <0.01
| am confused about whether | should provide Tdap to patients v X v <0.01
Public health officials don’t provide enough information about Tdap v v <0.01
I don’t have enough information to decide whether to provide Tdap to my patients v v <0.01
It is important to inform patients about the benefits/risks of Tdap” 0.01
It is important to inform people about the risks of pertussis” <0.01
NACI guidelines on Tdap recommendations in adults are not promoted adequately v X v <0.01
NACI guidelines on Tdap recommendations in adults are confusing v X v <0.01
Healthcare workers should receive Tdap vaccine in order to protect X <0.01
themselves and their patients
| agree with the NACI recommendation for adult Tdap vaccine X <0.01
| feel comfortable receiving vaccines from a pharmacist v v <0.01
| support pharmacists providing vaccines to adults v v <0.01
I would refer my patients to pharmacists for vaccine administration v v <0.01

*this item was significant in the univariate model but the direction of the effect was not discernible
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Table 6. Summary of practice facilitators and barriers identified during focus groups of health care providers

Facilitators Collaborative efforts among HCPs:
improving accessibility

Electronic databases and the importance
of immunization tracking

Advocacy and education

Barriers
Current fee structure

Public/provider lack of knowledge and
engagement with the Tdap vaccine

Vaccine hesitancy

“I think the more people you can get on board to administer the Tdap vaccine, the
easier access the patient will have to get it. They can book an appointment, or they
can get it as a part of their routine visit, if the pharmacy starts giving it when they go
pick up their monthly medications they could have it administered there, so it's not
hours of waiting . . .." (PEI)

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

“With training for pharmacists, it's a good idea” (QC)

“So first of all there has to be an availability of the vaccine to supply the demand” (PEI)

“If there was an electronic record where you could go in and say: Oh look, their vaccines
aren’t up to date. Then it could be something you could bring up.” (PEI)

“In our clinic we are very up to date with our MMR for instance. Our RN is very good; he
goes through the system and highlights the patients for each physician who is in
need of vaccinations, so it is very proactive. | think with our new Pharmanet, with us
giving some injections, there is now an electronic record that follows patients so that
people could actually be followed through the electronic registry by their physicians
as to what their immunization statuses are.” (BC)

“When | was a child in school | got all my shots so | am ok.” (ON)

“For routine immunizations adults assume it is done.” (NS)

“I think physicians need to have a role in advocacy. Their opinions to their patients are
highly valued. Their recommendations sway people who are on the fence.” (QC)

“I think appropriate care would say that it's my responsibility to be aware of disease
preventable adult vaccinations, with respect to travel for patients, and with respect
to the Canadian and provincial recommendations for immunization “I think a lot of
times if we have a good talk with the patient, they've been our patient for 10 y and
they trust us and we haven't killed them yet- they often make the leap and get the
vaccine-because they see us as a trusted authority figure with their best interest at
heart.” (ON)

“In case of my clinic or during my physical | make it a point when | am doing physicals
to ask them about immunizations.” (SK)

“I'identify high risk people, like new mothers.” (NS)

“They're expensive so one of the big barriers | see is people will say: Oh yeah | could get
a tetanus pertussis but it will cost me $30.00.” (BC).

“Provincially a tetanus is provided free of charge, and most people will opt for that
because of the cost.” (BC).

“Basically my observation on adult vaccinations is that there is a whole lot of room to go
with vaccines; they're not aware of when to get boosters.” (ON)

“We need to be doing boosters. . .. But people don't care.” (ON)

“Tetanus, diphtheria, and what's the one on the end?” (NS)

“It has multiple tetanus, diphtheria, umm I'm not sure what's the other part, I'd have to
look them up, I'm not sure what the other stand for. I'm not sure how frequently it's
given, and what it is given for.” (BC)

“I had a lot of people at the Community Pharmacy who would come in and ask: “Is this
vaccine bad?” And I'm like well, have you ever seen somebody with this condition? |
mean, you have to explain, but it's annoying, because they're more willing to agree
with the easy information source rather than the right information” (SK)

“Ok, any kind of medical treatment is a personal choice, but from my standpoint there is
a lot of anti-vaccine information, and | don't think that Health Canada or
practitioners are doing a great job in terms of countering the myths with correct
information.” (SK)

(Continued on next page)
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Table 6. Summary of practice facilitators and barriers identified during focus groups of health care providers (Continued)

Workload

“I think that Public Health people are committed to disseminate vaccine information to the public. |
am neither paid, nor do | have time to pull someone aside to say ‘Hey have you heard about this

vaccine?'(PEI)

“Physicians’ offices are the default primary care places for vaccines to be done. But it's inappropriate
because it costs millions and millions of dollars every year; it's a waste. . ." (NS)

“So in writing, yes, we support the recommendations, but we're not trying to find these people, probably
the vaccine, it's a catch 22. It's passive. We're not actively seeking out people to give it.” (SK).

provinces where adult Tdap was not funded, participants
raised a concern that patients were deterred by the Tdap vac-
cine cost and opted to receive the provincially funded Td vac-
cine instead. There was a consensus that the public is more
likely to receive the vaccine if it is funded as the vaccine is
then perceived to be important and supported politically.
However, in some cases, HCPs did not support public fund-
ing for Tdap, citing limited budgets for the full range of vac-
cines and, in some cases, categorizing Tdap as a travel
vaccine. Some focus group participants stated that they had
litle knowledge about the pertussis component of the vaccine
and lacked knowledge of NACI guidelines for the Tdap vac-
cine. Many HCPs were aware of pertussis outbreaks in certain
cohorts and understood the seriousness of the disease for
infants. Some alluded to the fact that vaccinating the younger
adult population may be of some benefit. Many HCPs felt
that patients lack adequate knowledge about Tdap and the
timing of a booster dose. Lack of knowledge was linked to
lack of caring about the issue; when knowledge is limited,
motivation to receive the vaccine is low. In contrast to pertus-
sis, HCPs perceive public awareness about tetanus and tetanus
vaccine to be high. Some providers feel that patients need to
be better informed and believe the patients make irrational
decisions based on anecdotal evidence and emotional
responses to media reports. Others believe that Public Health
and HCPs do not dispel the myths of the antivaccination
movement and suggest that more should be done in this
regard. Some HCPs themselves were skeptical about the effi-
cacy and safety of Tdap. Some mistrusted “Big Pharma” or
industry recommendations and believed that adult vaccination
guidelines are biased opinions by “so called experts.” Finally,
some physicians believe that they are not paid or trained suffi-
ciently to deliver vaccinations. Some insist that it is not their
job and that it is more economical for other HCPs to admin-
ister the vaccine. While HCPs value advocacy and education,
some reported that, due to workload issues and time con-
straints, they do not discuss adult vaccination unless the
patient initiates the discussion.

Strategies for Tdap promotion: An intervention plan

HCPs generally feel that the NACI guidelines for Tdap in
adults are not promoted adequately. Most participants stated
that they have not noticed any advertising and they generally
feel that the public is not aware of Tdap. Furthermore, they
believe that a national campaign to improve uptake of Tdap
should be done both through HCPs and directly to the public:
“Health care professionals need to be educated first of all and
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they could obviously use that information in their practices, but I
think public awareness is important, the patients themselves can
request the immunization, both ways.” Participants described
several elements of an effective, regionally viable public adult
Tdap vaccination program (Table 7).

Discussion

Despite national recommendations in Canada since 2003 for
universal immunization of adults with Tdap® and 7 of 10 provin-
ces and all 3 territories having publicly funded programs at the
time the surveys and focus groups were undertaken, implementa-
tion of the recommendations has been unsuccessful. Tdap vac-
cine coverage is thought to be low (<10 %), although accurate
assessments of coverage are lacking. The most recent Canadian
adult National Vaccine Coverage Survey estimates adult Tdap
coverage at 6.7%; however, problems with respondents knowing
whether they received Td or Tdap likely make those estimates
unreliable." Vaccine coverage rates in adults in general are sub-
optimal and in need of improvement.'

In this study, we found that knowledge among HCPs about
pertussis in adults and the recommendations for Tdap use in
adults was generally low, and the likelihood of being immunized
oneself and routinely providing Tdap to patients correlated with
being aware of and agreeing with the national recommendations.
Only 58.5% of the HCP respondents routinely offered Tdap to
their patients; although this is low, it exceeds the 58% who had
never prescribed a pertussis vaccine to an adult reported by Hof-
fait."” A number of barriers to adhering to the recommendations
for Tdap use were identified and potential solutions were pro-
posed. As is the case for any vaccination program, an HCP’s level
of knowledge, his/her personal perspectives, and national/provin-
cial recommendations are critical for a program’s success. In our
study, knowledge of pertussis and Tdap were relatively low
among all HCPs, similar to the findings of Staes'® who reported
that only one-half of the providers correctly answered questions
about pertussis vaccine recommendations for adolescents, but
different from Laserre'” who found 83% awareness of the
National French vaccination guidelines. We found the level of
knowledge varied by type of provider, with physicians knowing
the most, followed by nurses and then pharmacists. At the time
of the survey, pharmacists were not permitted to provide Tdap
immunization, which might explain their lower level of knowl-
edge. In most Canadian jurisdictions, pharmacists who wish to
administer vaccines are required to undertake formal training
which includes education about the specific vaccines to be
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Table 7. Interventions proposed by focus group participants to improve Tdap uptake among adults

Message to convey

How to communicate the message

Visuals

Spokesperson/authority figures

Tdap vaccine is effective in protecting the person who is
vaccinated as well as others around him/her

Tdap vaccine protects the spread of disease

Information about whooping cough including incidence,
prevalence, severity, and consequences.

Information about the Tdap vaccine (necessity of the
vaccine, effectiveness, and safety profile)

Information about availability, process, and cost

Benefits of vaccine protection

Responsibility to society and respect for others

Message should be tailored to the target audience

In a serious way: using facts and an informational tone to
educate the population and increase the credibility of the
message

An emotional tone to get the attention of Canadians
without creating panic

Fear and humor less appropriate

Images involving emotion
Images of children being affected (negative and dark
images showing the consequences of the disease)

People related to the health industry, credible and serious:
doctors, provincial and national public health officers

Famous people known and respected

Local people held in high esteem

Ordinary citizen affected by pertussis

No pharmaceutical companies or politicians

provided. We anticipate that Tdap knowledge would improve
among pharmacists if Tdap were added to their list of approved
vaccines. We also found a strong association between knowledge
and increased intention to vaccinate, similar to other studies.*’
Awareness of Tdap and Tdap recommendations was also linked
closely to knowledge levels and was higher in provinces/territories
with publically funded adult Tdap programs. However, despite
public funding, promotional activities were minimal and vaccine
coverage remains low.

The best predictor of following the NACI adult Tdap immu-
nization guidelines in the muldvariate analysis was an awareness
of and agreement with those recommendations. The awareness to
adherence model supports the notion that in order for HCPs to
comply with practice guidelines, they must first be aware of the
guidelines, then intellectually agree with them, then decide to
adopt them in the care that they provide, and, finally, regularly
adhere to them at appropriate times.”' Therefore, our results
underscore the need to increase HCPs’ awareness of these recom-
mendations through effective promotion. Our focus groups also
revealed a lack of knowledge of the NACI Tdap recommenda-
tions. Some participants suggested a number of interventions for
general Tdap promotion among HCPs, including having available
briefing notes that outline the differences between benefits and
potential risks and brochures and pamphlets that provide clear
and supporting documentation about the importance of the vac-
cine. There is little published information evaluating strategies to
increase awareness of vaccine recommendations among HCPs;*
this was evident with our participants, who focused more on strat-
egies targeted toward the public rather than toward themselves.
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Understanding the facilitators and barriers that impact the
implementation of vaccination programs and uptake of national
vaccine recommendations is critical in order to move best evi-
dence to front-line practitioners. Evidence, target audience,
resources, and organization-related factors must be identified in
order to add strength to and support for implementation of prac-
tice recommendations and guidelines.”” In our study, lack of
public knowledge about adult immunization, lack of immuniza-
tion registries, a costing differential between Td and Tdap, work-
load required to deliver the vaccine, and vaccine hesitancy were
identified as significant barriers to Tdap immunization.

Focus group participants also identified that adults generally
have little knowledge about the vaccines recommended by NACI
and the vaccines that they had received. This confusion is com-
pounded by the lack of a national vaccine registry in Canada that
would enable practitioners to track immunization status, includ-
ing the identification of what vaccines were missed, who requires
boosters, and new vaccines that are available.”* Lack of a registry
also prevents HCPs from tracking immunizations when people
move from one jurisdiction to another. Although provincial vac-
cine registries are being developed in Canada, these focus on
pediatric vaccines; tracking of adults vaccines is lacking.

Cost was also identified as a barrier to improving Tdap uptake
although, since most Canadian jurisdictions publicly fund adult
Tdap vaccination, this barrier should not be widespread for this
adult vaccine. Top,? in her study on pertussis immunization in
pediatric HCPs, noted that cost was a potential barrier to vaccine
uptake and that less than one-third of respondents were willing
to pay $40 for the vaccine; other studies support this
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observation.”*>® However, the differential cost to the provinces
of using Tdap compared to Td is less than $1/dose. Participants
also suggested that workload barriers such as time constraints and
lack of immunization education and expertise affect Tdap uptake
rates. These barriers resulted in practitioners failing to be proac-
tive in educating and delivering the vaccine to the public. In a
recent study,”! physicians identified the time commitment associ-
ated with both vaccine delivery and inventory management as
their main obstacle to vaccine administration. While vaccine hes-
itancy was also identified by participants as being a barrier to vac-
cine uptake, given these other provider-specific, system-wide
issues which more likely influence vaccine rates, its contribution
to the current low levels of Tdap vaccination among adults may
be limited.

The current study reveals that there are substantial gaps in
knowledge of pertussis and Tdap among Canadian HCPs and
identified barriers to compliance with the national recommenda-
tions for universal adult immunization with Tdap. The strength
of this study is that it was a large, nationally representative sam-
pling of health care practitioners involved in adult immunization.
The sample included public health nurses, family physicians,
internal medicine specialists, and also pharmacists who are
increasingly becoming involved in the delivery of vaccine pro-
grams. An additional strength of the study is that a mixed meth-
odology approach was used, combining the broad reach of a
national survey and the in-depth discussion of focus groups.’
However, the study is limited by its “point in time” analysis;
infectious disease is an ever-evolving field, and vaccine recom-
mendations change continually to address new realities. Pertussis
outbreaks continue to occur in Canada and throughout the
world;>*% as of September 2014, all provinces and territories
except British Columbia have funded adult Tdap programs.*
However, there is no sense of a dramatic change in vaccine
coverage.

The goal of the adult pertussis vaccination recommendations
is to decrease the substantial burden of infection in adults for
their own benefit as well as to potentially provide collateral bene-
fit by decreasing the transmission of infection to young infants
who suffer most of the morbidity and all of the mortality.® The
availability of a safe and effective Tdap vaccine which could be
substituted for the Td vaccine seemed like an easily implemented
strategy. However, compliance with the recommendation to
receive a tetanus booster every 10 y is also low,*>*! and little
public health resources are expended to improve compliance
with this recommendation. In part this is due to a general lack of
focus on adult immunization along with decreased confidence in
acellular pertussis vaccines in general and Tdap specifically. Data
from the recently developed baboon model of pertussis suggest
that acellular pertussis vaccines are effective in preventing pertus-
sis disease but not transmission (in contrast to whole cell vaccines
that prevent both disease and transmission).** As well, recent
analysis of pertussis outbreaks in the US states of Washington®*
and Wisconsin®® have suggested that the duration of protection
after the adolescent Tdap booster may be as short as 3-5 years,
further dampening enthusiasm for routine Tdap boosters. In
Canada and the US, only a single Tdap booster in adulthood is
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recommended.** Multiple doses of Tdap are only recom-
mended in the US for women during every pregnancy.** Mater-
nal immunization is an effective strategy to prevent pertussis in
infants too young to be immunized.*>*®

While it is increasingly clear that improved pertussis vaccines
are required, currently available vaccines are safe and effective
albeit with an appparently shorter duration of protection than
previously anticipated. While development of more effective vac-
cines with sustained efficacy is a research priority,*” it will be
some time before they are available. In the interim, control of
pertussis must be achieved with the currently available vaccines
and their use must be optimized by better compliance with exist-
ing recommendations. The results of this study improve our
understanding of the barriers to compliance with current Tdap
recommendations for adult immunization and provide guidance
for ways to improve vaccine coverage with Tdap until better tools
are available.

Methods

Research design

We used a mixed method, sequential, explanatory design con-
sisting of 3 distinct phases: an initial environmental scan, quanti-
tative data collection and analysis (survey), and thirdly,
qualitative data collection and analysis (focus groups).”> The
rationale for this approach is that the quantitative data and their
subsequent analysis provide general understanding of the research
problem; the qualitative data and their analysis refine and explain
the statistical results by exploring participants’ views in greater
depth.”® The study was approved by the Research Ethics Board
of the IWK Health Centre, Halifax, Nova Scotia.

Environmental scan

Immunization coordinators were identified using publicly
available directories of each provincial/territorial Department of
Health. A request for a telephone interview was sent by email
with instructions to forward the request if the recipient was not
the appropriate individual. Structured telephone interviews last-
ing 15-30 minutes were undertaken to determine whether the
province/territory followed the NACI guidelines for Tdap vacci-
nation of adults, whether the province/territory had a Tdap pro-
gram for adults, whether Tdap for adults was funded by the
province/territory, and whether and how Tdap for adults was
promoted. Interviews were recorded and transcribed verbatim.

Quantitative stage (survey)

As a pilot for development of the national survey, a Web-
based self-administered questionnaire modified from previous,
validated surveys was distributed to a convenience sample of 299
of the 1,250 HCP attendees at the 2010 Canadian Immunization
Conference held in Quebec City. Participants were queried about
their knowledge of pertussis in adults and about the funding and
delivery of pertussis programs in their jurisdictions. The survey
also explored the attitudes of HCPs about pertussis in adults and
Tdap and the characteristics of HCPs who either did or did not
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adhere to the NACI recommendations. The survey was devel-
oped using the Awareness Adherence Model.?' Authors of this
model propose that when HCPs comply with practice guidelines,
they must first become aware of the guidelines, then intellectually
agree with them, then decide to adopt them in the care they pro-
vide, and then regularly adhere to them at appropriate times.
Prior to distributing the survey, the content validity of individual
questions as well as the entire questionnaire was evaluated by a
panel of experts comprised of infectious diseases physicians. Each
item was rated using a standard content 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. The content validity index for the entire
instrument was the proportion of items judged to have content
validity. Items that did not achieve the required minimum agree-
ment of experts were eliminated or revised. Test-retest reliability
was assessed by having 5 HCPs complete the questionnaires at 2
different points in time. A correlation co-efficient was calculated
to compare the 2 sets of responses; a coefficient > 0.70 was inter-
preted as an indication that the questionnaire responses were
consistent.

The results of the pilot survey were used as the basis for the
design of the national survey. The national survey was under-
taken by Leger Marketing (Montreal, QC), which maintains e-
mail addresses for 350,000 Canadian adults (150,000 in
Quebec) aged 18 and older who are representative of the Cana-
dian general population of adults and who have provided contact
information to Leger for the purpose of participating in market
and other research. A national, purposeful sampling of the subset
of HCPs within this database was invited to participate in this
study. Sampling was based on regional representation across the
country, age, gender, urban and rural practice, and specialty (gen-
eral practice physicians, internal medicine specialists, nurses,
pharmacists). Inclusion criteria were being in practice for a mini-
mum of 3 years, responsibility for immunization delivery and/or
patient consultation concerning vaccines in his/her province or
territory, internet or telephone access, and willingness/ability to
complete the interview. Exclusion criteria were failure to provide
informed consent, inability to complete the interview or the con-
ference web-based questionnaire, or prior participation in the
pilot survey. Participants received an email invitation to the sur-
vey outlining the purpose of the study, its voluntary nature, and
the time commitment involved. The cover information letter was
formatted to reflect what the web-panel members were used to
seeing. Consent to participate was implied by completion of the
web-based 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 calculated to provide an
acceptable precision of £5-10% for each practitioner type. Point
estimates with 95% Cls 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 HCP’s profession (physician,
nurse, pharmacist) and then by professions and locale (province/
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territory). Tests of association compared the HCP’s profession
and locale to the awareness of and agreement with the NACI rec-
ommendations and to mean knowledge scores of Tdap vaccine
and pertussis. In general, continuous variables were presented by
summary statistics (i.e., mean and standard error) and the cate-
gorical variables by frequency distributions (i.e., frequency
counts, percentages, and their 2-sided 95% exact binomial confi-
dence intervals). Differences in survey responses between groups
of HCPs were assessed using Fisher’s exact tests. For continuous
variables, logistic regression was used. Overall knowledge scores
were compared using t-tests. Associations between attitude ques-
tions, behavioral responses, and demographics were estimated
using ordinal logistic regression or Fisher’s exact tests. Logistic
regression was used to predict attitudinal responses and the likeli-
hood of the HCP routinely offering Tdap to his/her patients.
Attitudinal responses were used in a backward elimination step-
wise procedure to develop a muldple regression model. Those
predictor variables remaining at the termination of the stepwise
procedure were summarized and p-values indicated. P-values <
0.05 were considered statistically significant.

Qualitative stage (focus groups)

Focus groups were administered by Leger Marketing in
multiple locations across Canada using a semistructured facil-
itation guide. Six 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 large and small urban areas, suburban, and
rural practices. Traditional focus groups were done in Prince
Edward Island (Charlottetown), British Columbia (Vancou-
ver), Ontario (Toronto and Sudbury), Quebec (Montreal),
and Saskatchewan (Regina). Virtual focus groups included
HCPs from Ontario, Saskatchewan, Quebec, British Colum-
bia, and Alberta. One-on-one interviews included physicians
from Nova Scotia, Ontario, and British Columbia. HCPs
invited to participate in the focus groups included physicians,
nurses, and pharmacists. Inclusion criteria for participation
included being an HCP who routinely provides immuniza-
tions or advice about immunization to his/her patients and
in practice for a minimum of 3 y. HCPs included nurses,
pharmacists, and physicians (including general practitioners,
internists, and emergency room physicians). A maximum
quota of 2 pharmacists and one physician per group was
imposed.

All focus groups were recorded and transcribed verbatim. A
debriefing with the moderator team took place immediately fol-
lowing the focus group. Data collection and analysis were con-
current.”® Data were examined using thematic analysis’' as
described by Aronson.’” Initially, the data were collected via
audio-tapes and transcribed. Using the N9 version of the NUD*-
IST software (Sage Publications Ltd, London, UK), transcripts
were then labeled and categorized according to similarities and
related patterns as well as differences, followed by combining and
cataloguing similar patterns into subthemes. Responses that did
not fit with any of the identified themes were discussed sepa-
rately. The data were searched specifically for barriers and
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facilitators of Tdap uptake. Two investigators coded the data,
and consensus was achieved through discussion in regards to the

interest to disclose.

themes and subthemes, using literature to support the themes
identified in the study. Field notes were also taken in addition to
the recordings in order to document impressions or interesting

ideas. Focus groups were continued until saturation (no addi-

tional themes identified) was achieved.

vaccine manufacturers to conduct vaccine-related clinical trials
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