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Abstract 
 
Background: The 2019 coronavirus (COVID-19) pandemic is still ongoing and continues to have profound 
economic and social impacts worldwide. Establishing a minimum vaccination in the population is 
pertinent to curbing the transmission rate. However, barriers exist to achieving this threshold. Young 
adults represent the cohort with the highest incidence of COVID-19 cases. Assessing young adults’ 
knowledge and intent to vaccinate will assist policy makers in understanding the factors behind health 
decisions and designing effective strategies.  
 
Methods: An online self-administered survey was posted on Facebook and Reddit for completion by 
young adults in British Columbia. Questions pertained to their demographic information, immunization 
intent, and vaccine knowledge level. Chi-squared tests were performed to examine the associations of 
COVID-19 vaccine intent with demographic factors and with scores from a vaccine knowledge level.   
 
Results: A total of 235 responses revealed that 72% of young adults in British Columbia would get 
vaccinated right away. Safety and side effects were cited as the predominant reason for vaccine 
hesitancy. The average grade for the knowledge test was 70% with the lowest scores on the topic about 
vaccine safety and administration. Higher education, prior influenza vaccination, and high level of 
vaccine knowledge were statistically associated with greater COVID-19 vaccine uptake (p = 0.005, 0.014, 
and 0.000, respectively). In contrast, associations were not detected when vaccine intent was compared 
with the study program undertaken at a post-secondary institution or the industry sector worked in.  
 
Conclusion: Results suggested that young adults with high levels of vaccine knowledge, higher 
educational attainment, and prior influenza vaccination experience would be more likely to receive the 
COVID-19 vaccine. Health officials should consider disseminating more information about vaccine safety, 
as this was the primary concern expressed by respondents who were vaccine hesitant. Possible 
interventions for promoting immunizations include hosting educational workshops or immunization 
clinics for high school students. 
 
Keywords: vaccine hesitancy, vaccine knowledge, COVID-19 vaccine, immunization rates, coronavirus, 
education, British Columbia 
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Introduction 

The 2019 coronavirus (COVID-19) 

pandemic continues to threaten the economic, 

social, and physical health of individuals 

worldwide. The Canadian government have 

mandated mask wearing and physical distancing 

to reduce transmission, but vaccination remains 

a priority to minimize serious illness and deaths 

(Public Health Agency of Canada [PHAC], 2021). 

Researchers predicted that at least 70% of the 

population need to be vaccinated to build herd 

immunity (Subbarao, 2020). Reaching this 

threshold could be a challenge since the vaccine 

has yet to be made mandatory in Canada 

(Weichel, 2020). Therefore, COVID-19 vaccine 

intent will be of interest for policymakers and 

public health interventions (PHAC, 2020).  

 

Literature Review 

Vaccine Legislation  

Health Canada (2020) introduced an 

interim order which enabled vaccine trials to 

run in parallel and applications to be accepted 

on a rolling basis. Review of vaccine candidates 

could begin before receipt of all documentation 

as long as safety findings are presented when 

available (Health Canada, 2020). Despite this 

streamlined approach, vaccines still have to 

pass stringent testing before approval. The 

clinical trials examine the immunogenicity, 

effective dose, and adverse effects of the 

vaccine in order to extrapolate results to the 

population (Chung, 2020). Post-approval 

vaccine effects will be monitored by Health 

Canada and PHAC (Chung, 2020). Reports of 

these adverse events will be published by the 

Canadian Vigilance Program and Canadian 

Adverse Events Following Immunization 

Surveillance System (CAEFISS) (PHAC, 2019).  

 

COVID-19 Vaccine Efficacy and Safety 

Health Canada had signed agreements 

for seven vaccines (Government of Canada, 

2021). Pfizer and Moderna were the first mRNA 

vaccines to be approved, followed by 

AstraZeneca and Janssen viral vector vaccines 

(Government of Canada, 2021). Unlike the 40% 

to 60% efficacy rate of the influenza vaccines, 

the COVID-19 vaccines offered relatively higher 

protection with rates between 66% to 95% 

(Jones, 2021; Ries, 2021a). These four vaccines 

had also clinically been shown to defend against 

COVID-19 variants as well (Ries, 2021b).  

Adverse reactions depend on the 

vaccine technology and immunogenicity. For 

the mRNA vaccines, fewer than 2% of recipients 

developed severe adverse events, which 

included fatigue, muscle pain, and headaches 

(Wadman, 2020). Serious adverse effects were 

rare for viral vector vaccines. A medical 

professor asserted that the risk of thrombosis 

was only one in 50,000 cases (Andersen, 2021). 

Low risk of adverse events infers that 

vaccination benefits greatly outweigh the costs.  
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Vaccine Hesitancy 

Vaccine hesitancy poses a global threat 

due to strong likelihood of re-introducing 

preventable diseases (WHO, 2020). This refusal 

or delay in immunization is contextual and 

shaped by one’s confidence, complacency, and 

convenience (MacDonald, 2015). A survey by 

Dube et al. (2016) found that over 70% of 

Canadian parents worried about negative 

effects from injections. 20% believed in the 

causation between the MMR (measles, mumps, 

and rubella) vaccine and autism, but this had 

been refuted by countless studies (Dube et al., 

2016). Insufficient understanding was cited as 

the primary reason behind vaccine refusal, 

while greater trust in healthcare workers led to 

higher immunizations (Dube et al., 2018). These 

studies underline the importance of building 

rapport and communication by public health 

professionals to improve vaccination rates.   

Although most healthcare providers 

advocate for immunizations, 6% of practicing 

Canadians were hesitant towards the influenza 

vaccine (Paterson et al., 2016). Meeting the 

80% influenza coverage was not observed by 

provincial acute care (73%) and residential care 

(69%) staff (BCCDC, 2020b). A study by Hussain 

et al. (2018) found that hesitancy was higher 

among nurses than physicians. Low confidence 

in vaccine safety and efficacy were cited as 

primary reasons (Paterson et al., 2016). This 

would be a concern since providers have often 

been involved in decisions and serve as role 

models for their clients. Individual autonomy, 

minimal health impacts, and low susceptibility 

to infection were additional reasons (Lorenc et 

al., 2017). However, infected individuals could 

be asymptomatic. Healthcare providers could 

pass this health hazard to vulnerable groups 

and produce undesirable consequences. 

In a study that surveyed 67 countries 

including Canada, Larson et al. (2016) found 

that 25- to 34-year-olds were more likely to 

have less trust in vaccine safety than adults 

aged 65 years or older when compared with the 

baseline. Higher education did not correlate 

with greater acceptance (Larson et al., 2016). 

Conversely, Ryan et al. (2019) found that 

undergraduates and unvaccinated students had 

insufficient influenza and vaccine knowledge 

than graduates. Public health and pharmacy 

students had higher immunizations than 

nursing students (Kalucka et al., 2020). These 

studies emphasize the importance of vaccine 

education, especially for healthcare students. 

 Young adults are the largest consumers 

of social media, such as Facebook and 

Instagram (Gruzd & Mai, 2020). Non-credible 

information could be readily accessible on these 

sites, especially since vaccine opponents were 

three times more likely to share conspiracies 

than advocates (Jamison et al., 2020). 

Therefore, young adults are the most 

vulnerable to misinformation about vaccines. 
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Surveys about COVID-19 Vaccine  

There are limited Canadian studies 

about vaccine intent. In May, researchers from 

Statistics Canada reported that only 58% of 

respondents were willing to vaccinate right 

away (Frank & Arim, 2020). Another survey 

revealed that vaccine confidence reduced from 

46% in July to 39% in September (Angus Reid 

Institute, 2020). Adults between 18 to 54 years 

of age or with high school education had lower 

vaccine acceptance (Angus Reid Institute, 2020). 

Risk of side effects was a greater concern than 

vaccine efficacy (Angus Reid Institute, 2020).  

 

Scope and Research Question  

Among all age cohorts in British 

Columbia, young adults between 20 to 29 years 

of age have the highest number of cases. BCCDC 

(2020a) found that they were more likely to 

contract the virus due exposure at multiple 

settings. Surveying this group will provide 

health authorities with an understanding of 

their vaccine intent. These findings can be used 

in healthcare decisions and development of 

vaccine campaigns. Vaccination will provide 

protection for young adults and their contacts, 

which will reduce transmission rates. Therefore, 

the research question is “What is the 

association between the depth of vaccine 

knowledge and young adults’ intent to become 

immunized against COVID-19 in British 

Columbia?” 

Materials and Methodology 

Description of Materials 

This study required internet connection 

and a computer. Administration utilized Survey 

Monkey (http://www.surveymonkey.com), 

NCSS 2021 Statistical Software (2021), and 

Microsoft Excel 365. A $100 VISA gift card was 

allocated for the prize draw.  

 

Methods 

The online survey was created on 

Survey Monkey and remained active for self-

administration from January 16 to February 2, 

2021. A separate email was created to upload 

the cover letter and survey link. The study 

invitation was posted on Reddit and Facebook 

groups according to the relevant topics and 

geographical sites. An email was sent to a few 

organizations to include more responses, but 

only S.U.C.C.E.S.S. replied. This agency was 

chosen due to the sizeable number of youths in 

their programs. However, this recruitment 

carried bias and would be mentioned in the 

limitations. A reminder was sent two days 

before deactivating the link.  

With an estimated completion time of 

five minutes, the survey had 17 questions under 

the three sections: demographic information, 

immunization intent, and vaccine knowledge 

level. Scores from the third section were sorted 

into varying degrees of vaccine knowledge 

level: low (0 to 3), medium (4 to 5), and high (6 
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to 7). Chi-squared tests were performed. 

Participants’ emails were assigned a number by 

the faculty advisor and the winner was selected 

with an online random number generator. 

 

Inclusion and Exclusion Criteria 

Residents who lived in British Columbia 

for six consecutive months were eligible to 

participate. Individuals who did not meet this 

criterion were taken to the end of the survey. 

Only responses between ages 19 to 30 were 

analyzed. Friends, family, and peers of the 

authors were excluded.  

 

Ethical Considerations 

The cover letter, consent form, survey 

questions, and email were approved by the BCIT 

Research Ethics Board under the code REB 

2020-32. Participants’ emails were collected on 

Survey Monkey’s Canadian server. Survey 

responses were stored in a password protected 

computer, and emails were erased after 

completion of the study. 

 

Results 

Description of Data  

Nominal and ordinal data were 

collected from closed-ended survey questions. 

Some questions had a comment box for 

entering more details. Demographic 

information and COVID-19 vaccine intent 

questions had multiple options, including a 

“prefer not to answer”. All knowledge-based 

questions about vaccines had a true, false, and 

“I do not know” option. Correct answers were 

scored one point; other answers were scored 

zero. Low, medium, or high vaccine knowledge 

level was assigned to each test score. 

 

Descriptive Statistics 

235 of the total 287 responses 

belonged to participants between 19 to 30 

years of age. 54% of participants identified as 

female, 44% as male, and 1% as other. The 

descriptive statistics were displayed below. 

 

Figure 1 

Education Completed Breakdown 
 

 

Note. Sample size, n = 235 

 

As shown in Figure 1, majority of 

participants had some post-secondary 

experience (46%) or held a bachelor’s degree 

or higher (43%).  

 



 6 

Figure 2 

Study Program Breakdown

 

Note. Sample size, n = 149 

 

59% of the respondents were enrolled 

in post-secondary. As depicted in Figure 2, 

majority were Engineering and Computer 

Sciences (26%) and Life Sciences (24%) 

students. There was a lower representation of 

students from Arts (17%) and Business (15%). 

 

Figure 3 

Industry Sector Breakdown 

 

Note. Sample size, n = 176 

 

Roughly 74% of respondents were 

employed in frontline occupations. The 

proportion of those in sales and services, 

healthcare, education and government services, 

and other were 27%, 15%, 17%, and 40%, 

respectively (Figure 3).  

 

Figure 4 

Influenza Vaccine Status Breakdown 

 

Note. Sample size, n = 235 

 

Figure 4 indicated that more than 75% 

participants had at least one experience of the 

influenza vaccination. 

 

Figure 5 

COVID-19 Vaccine Intent 

 

Note. Sample size, n = 235 
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Figure 5 revealed that 72% of young 

adults would receive the COVID-19 vaccine right 

away. Safety and side effects (68%) were the 

predominant concern among vaccine hesitant 

individuals. The risk of vaccines triggering food 

allergies were mentioned specifically. 17% of 

young adults believed that vaccination was 

unnecessary, and that COVID-19 was not 

serious nor effective. There were worries about 

the implication of the COVID-19 vaccine on 

pregnant mothers and overcrowding at the 

immunization clinics. 

Government websites and peer-

reviewed sources was the most popular source 

for vaccine information among 55% of young 

adults. Healthcare provider (26%) was the 

second choice, followed by social media (10%).  

Table 1 listed all questions used in the 

vaccine knowledge test. The average score was 

4.9 ± 1.6 out of 7, which translated to 70%. 

More than four-fifth of young adults answered 

at least four questions correctly. The first 

question about vaccines overwhelming the 

immune system received the lowest score 

(27%).  Participants had difficulty with 

answering the second question about vaccine 

safety studies following Phase III trials (52%), 

and the third question about mercury-

containing preservatives in vaccines (65%). 

 

 

 

Table 1 

Vaccine Knowledge Test Score Results 

Question with Correct Answer  
Percent 
Correct 

1. Receiving many vaccines at the same time 
can overwhelm the immune system and 
cause side effects. (FALSE) 

27% 

2. Further studies for safety are conducted 
after completion of Phase III clinical trials 
and approval of the vaccine. (TRUE) 

52% 

3. The amount of mercury-containing 
preservative, e.g., thimerosal, in the 
influenza vaccine produces harmful health 
effects. (FALSE) 

65% 

4. Vaccines are 100% effective in protecting 
against disease. (FALSE) 

82% 

5. Scientific studies show that vaccines cause 
chronic conditions, such as autism, 
diabetes, and multiple sclerosis. (FALSE) 

85% 

6. Contracting the disease is more dangerous 
and causes serious adverse effects than 
receiving the vaccine. (TRUE) 

86% 

7. Vaccines are still necessary today because 
not all diseases can be prevented with 
better hygiene and sanitation. (TRUE) 

94% 

 

Inferential Statistics  

All data from Survey Monkey were 

exported to Microsoft Excel 365 and analyzed 

with NCSS 2021 Statistical Software (2021). Chi-

squared tests were performed to determine 

associations between COVID-19 vaccine intake 

level and the multiple variables: education 

completed, study program, industry sector, 

influenza vaccine status, and vaccine knowledge 

level. The five hypotheses and interpretations 

are summarized in Table 2. 
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Table 2 

Summary of the null and alternate hypotheses and the inferential test results 

Ho and HA 
Test 
Used 

Results 
(p-value) 

Conclusion 

Ho1: There is no association between education 
level and COVID-19 vaccine intent level.   
 
HA1: There is an association between education 
level and COVID-19 vaccine intent level.  

Chi-
squared 
test 

0.005 
 
 

Reject Ho and conclude that there is statistically 
significant association between education 
completed and COVID-19 vaccine intent level. 
Individuals with more education are more likely 
to take the COVID-19 vaccine.  

Ho2: There is no association between study 
program and COVID-19 vaccine intent level.   
 
HA2: There is an association between study 
program and COVID-19 vaccine intent level.  

Chi-
squared 
test 

0.240 
 

Do not reject Ho and conclude that there is no 
statistically significant association between study 
program and COVID-19 vaccine intent level. The 
study program has no impact on student’s intent 
to vaccinate against COVID-19.  

Ho3: There is no association between industry 
sector and COVID-19 vaccine intent level.   
 
HA3: There is an association between industry 
sector and COVID-19 vaccine intent level.  

Chi-
squared 
test 

0.157 
 

Do not reject Ho and conclude that there is no 
statistically significant association between 
industry sector and COVID-19 vaccine intent 
level. Industry sector has no impact on worker’s 
intent to vaccinate against COVID-19. 

Ho4: There is no association between influenza 
vaccine status and COVID-19 vaccine intent level.   
 
HA4: There is an association between influenza 
vaccine status and COVID-19 vaccine intent level.  

Chi-
squared 
test 

0.014 
 

Reject Ho and conclude that there is a 
statistically significant association between 
influenza vaccine status and COVID-19 vaccine 
intent level. Individuals who had a previous 
influenza vaccine are more likely to receive the 
COVID-19 vaccine. 

Ho5: There is no association between vaccine 
knowledge level and COVID-19 vaccine intent 
level.   
 
HA5: There is an association between vaccine 
knowledge level and COVID-19 vaccine intent 
level.  

Chi-
squared 
test 

0.000 

Reject Ho and conclude there is a statistically 
significant association between vaccine 
knowledge and COVID-19 vaccine intent level. 
Individuals with high level of vaccine knowledge 
are more likely to take the COVID-19 vaccine. 

 

Discussion 

Understanding young adults’ depth of 

vaccine knowledge and their intent is critical for 

the successful delivery of public health 

interventions. The 72% of young adults willing 

to receive the COVID-19 vaccine right away was 

substantially higher than Statistics Canada’s 

survey in May. Only 58% of 15-to-24-year-olds 

agreed to be vaccinated (Frank & Arim, 2020). 

In contrast, 37% was reported by the Angus 

Reid Institute (2020) in September. These 

results suggested that young British Columbians 

had more confidence than their counterparts in 

other provinces. Possible reasons could be 

variability in trust and perceived clarity of public 
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messages from the provincial health officers 

(Angus Reid Institute, 2020). 

Among respondents who were vaccine 

hesitant, 68% feared side effects and roughly 

8% lacked confidence about the effectiveness. 

These worries were likewise reflected in surveys 

by Frank & Arim (2020) and Angus Reid Institute 

(2020). The latter purported that a considerable 

number of young adults did not regard COVID-

19 to be a serious concern (31%) and had low 

confidence about vaccine effectiveness (25%) 

(Angus Reid Institute, 2020). Results from Frank 

& Arim (2020) noted that 26% deemed vaccines 

unnecessary, and 34% would wait for more 

safety data. Therefore, more publicly available 

research would promote favorable perception 

of vaccine effectiveness and reassurance for 

young adults to make well-informed decisions.   

While all groups preferred government 

websites as the principal source of information, 

young adults with more education and vaccine 

knowledge were attributed with greater COVID-

19 vaccine acceptance. Angus Reid Institute 

(2020) supported this association with 89% of 

undergraduates planning to vaccinate than the 

68% of individuals with high school experience. 

These results also inferred that post-secondary 

students have greater exposure to vaccine 

information. Ryan et al. (2019) identified that 

knowledge could be attained from the study 

program, campus campaigns, or physicians 

onsite. On the contrary, Larson et al. (2016) did 

not find a positive relationship between 

education and vaccine confidence. Discrepancy 

between results reinforced the fact that vaccine 

acceptance is contextual and multi-factorial. 

Confidence, complacency, and convenience 

were three factors that influence the decision 

to vaccinate (MacDonald, 2015).  This study 

pertained specifically to the COVID-19 vaccine 

and British Columbians, whereas Larson et al. 

(2016)’s study examined vaccines in general and 

countries with varying socio-economic factors. 

Majority of knowledge-based questions 

were adapted from the WHO’s (2015) factsheet 

of common misconceptions. Scoring 70% on the 

test inferred that young British Columbians still 

regarded vaccines to be important; they had 

some familiarity on this topic and was able to 

identify the facts. These knowledge scores were 

similar to Cvjetkovic et al.’s (2017) findings from 

the questionnaire for undergraduate students. 

Low scores for questions about thimerosal in 

the influenza vaccine and post-approval studies 

signaled insufficient understanding about the 

monitoring programs, such as CAEFISS. Given 

that young adults still have safety concerns, it is 

pertinent to increase public accessibility and 

transparency of the COVID-19 vaccine facts.  

Since knowledge was found to be 

associated with vaccine intent, there was an 

expectation for more healthcare students and 

employees to receive the COVID-19 vaccine. 

This research did not find any associations. 



 10 

Likewise, scientific literature yielded mixed 

results for the influenza vaccine. Kalucka et al. 

(2020) showed that enrollment in healthcare 

programs promoted knowledge and influenza 

vaccine uptake. Meanwhile, Paterson et al. 

(2016) claimed that some healthcare workers, 

especially nurses, were vaccine hesitant. Due to 

the uneven sample sizes for the study program 

and industry sector categories, the results could 

not be directly translated to the young adult 

population; more research would be needed. 

Inferential statistics determined that a 

person with prior influenza vaccination would 

be more likely to take the COVID-19 vaccine. 

Ryan et al. (2019) supported that prior 

vaccination could be a contributor for uptake in 

their cross-sectional survey of university 

graduates and the influenza vaccine. The 

authors found that unvaccinated students were 

more reluctant to be immunized and likely had 

vaccine misconceptions (Ryan et al., 2019). 

Therefore, resources to increase immunization 

would be more effective if they are diverted for 

unvaccinated individuals. 

 

Limitations 

There were a number of limitations in 

this study. Despite providing the “I don’t know” 

option in the knowledge test and a disclaimer to 

promote honest answers, respondents could 

still guess correctly or search for answers on 

another websites. The survey link was only 

posted on Reddit and Facebook, limiting access 

to specific social media users. Survey could only 

be uploaded on selective groups due to specific 

restrictions by moderators. Study findings could 

not be directly applied to rural towns since the 

link was posted on Reddit or Facebook groups 

of larger cities.  

Forwarding the survey to S.U.C.C.E.S.S. 

incorporated bias into the results by skewing 

the sample population to young Asian 

immigrants compared to the general public. 

Participant demographics in their youth 

programs might vary yearly with priority seats 

given to newcomers. Therefore, these results 

could not be entirely extrapolated to the public. 

Recommendations include posting the 

survey on other platforms, such as Twitter, to 

increase participation. The knowledge test can 

be timed to discourage cheating. Responses 

outside of the accepted time will be excluded. 

Extending the data collection period will 

capture a larger sample size for each category 

and improve the external validity of this study.  

 

Knowledge Translation 

Results from this study could be used to 

develop policies and targeted public health 

interventions. From the knowledge test, most 

young adults were able to provide the correct 

answers but were unfamiliar with questions 

regarding vaccine administration and safety. 

Since knowledge was found to be associated 
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with vaccine acceptance, hosting an 

immunization clinic or a workshop on 

debunking vaccine myths for high school 

students would be beneficial for their learning. 

Their capability to discern the facts would likely 

have an impact on their own and their families’ 

medical choices, which would indirectly have an 

impact on transmission rates. Since only 72% of 

young adults expressed interest to vaccinate 

right away, public campaigns could include 

disseminating vaccine material and bringing 

more awareness to the programs related to the 

adverse effects following immunization, such as 

CAEFISS. There would be fewer negative 

sentiments along with better understanding of 

the public and government’s roles in ensuring 

the safety of approved vaccines for the 

population. Additionally, findings from this 

research could serve as a baseline to compare 

with future studies about vaccine knowledge 

and intent among young adults.  

 

Future Studies 

The following topics can be explored for 

future research.  

 Study on the knowledge level and COVID-

19 vaccine uptake between young adults 

from different provinces 

 Study on the knowledge level and COVID-

19 vaccine uptake between different age 

cohorts in British Columbia 

 Study on the knowledge retention and 

vaccine intent after delivery of educational 

workshops to high school students 

 

Conclusion 

This study provided a snapshot of young 

adults’ level of vaccine knowledge and 

vaccination intent in British Columbia. Factors 

that encouraged their vaccination included 

education attainment, vaccine knowledge level, 

and prior influenza vaccination. Study program 

and industry sector were not found to be 

associated with vaccine uptake. Since safety 

concerns were cited as the primary reason for 

vaccine hesitancy, healthcare professionals 

should bring more public attention towards the 

existing vaccine surveillance systems in Canada. 

Suggested public interventions could include 

vaccine campaigns or educational workshops in 

schools, which are invaluable to promote 

vaccine confidence and coverage.  

 

Acknowledgements 

The lead author would like to thank 

Dale Chen for his ongoing support and guidance 

throughout the research, BCIT’s Environmental 

Health Department for providing the gift card, 

and all participants who completed the survey.  

 

Competing Interests 

The authors declare no competing 
interests. 



 12 

References 

Andersen, R. (2021). Here’s a blood clot doctor’s 
advice for those hesitant about the 
AstraZeneca vaccine. CTV News. 
https://www.ctvnews.ca/health/corona
virus/here-s-a-blood-clot-doctor-s-
advice-for-those-hesitant-about-the-
astrazeneca-vaccine-1.5401102 

Angus Reid Institute. (2020, October 2). 
Vacillate or Vaccinate? Fewer than half 
of Canadians say they’d get a covid-19 
inoculation as soon as possible. 
http://angusreid.org/covid19-vaccine-
october/ 

BC Centre for Disease Control. (2020a, 
November 12). Epidemiology & 
Modelling Presentations. 
http://www.bccdc.ca/health-
info/diseases-conditions/covid-
19/modelling-projections 

BC Centre Disease Control. (2020b). 
Immunization Coverage Reports. 
http://www.bccdc.ca/health-
professionals/data-
reports/immunizations 

Chung, E. (2020, September 10). 2nd big COVID-
19 vaccine trial paused because of 
possible serious side effect. CBC News. 
https://www.cbc.ca/news/health/oxfor
d-vaccine-covid-19-pause-1.5717719 

Cvjetkovic, S., Jeremic, V. & Tiosavljevic, D. 
(2017). Knowledge and attitudes 
towards vaccination: A survey of 
Serbian students. Journal of Infection 
and Public Health, 10(5), 649-656. 
https://doi.org/10.1016/j.jiph.2017.05.
008 

Dube, E., Bettinger, J. A., Fisher, W. A., Naus, 
M., Mahmud, S. M., & Hilderman, T. 
(2016). Vaccine acceptance, hesitancy 
and refusal in Canada: Challenges and 
potential approaches. Canada 
Communicable Disease Report, 42(12), 
246-251. 
https://doi.org/10.14745/ccdr.v42i12a0
2 

Dube, E., Gagnon, D., Ouakki, M., Bettinger, J. 
A., Witteman, H.  O., MacDonald, S., 
Fisher, W., Saini, V., & Greyson, D. 
(2018). Measuring vaccine acceptance 
among Canadian parents: A survey of 
the Canadian Immunization Research 
Network. Vaccine, 36(4), 545-552. 
https://doi.org/10.1016/j.vaccine.2017.
12.005 

Frank, K. & Arim, R. (2020). Canadian’s 
willingness to get a COVID-19 vaccine: 
Group differences and reasons for 
vaccine hesitancy. Statistics Canada. 
https://www150.statcan.gc.ca/n1/en/p
ub/45-28-0001/2020001/article/00073-
eng.pdf?st=iR6sjadW 

Government of Canada. (2021). Procuring 
vaccines for COVID-19. 
https://www.canada.ca/en/public-
services-
procurement/services/procuring-
vaccines-covid19.html 

Gruzd, A. & Mai, P. (2020). The State of Social 
Media in Canada 2020. 
https://socialmedialab.ca/2020/07/13/t
he-state-of-social-media-in-canada-
2020-a-new-survey-report-from-the-
ryerson-social-media-lab/ 

 

https://doi.org/10.1016/j.jiph.2017.05.008
https://doi.org/10.1016/j.jiph.2017.05.008


 13 

Health Canada. (2020). Drugs and vaccine 
authorizations for COVID-19: Overview. 
https://www.canada.ca/en/health-
canada/services/drugs-health-
products/covid19-industry/drugs-
vaccines-treatments/authorization.html 

Hussain, H., McGeer, A., McNeil, S., Katz, K., 
Loeb, M., Simor, A., Coleman, B. (2018). 
Factors associated with influenza 
vaccination among healthcare workers 
in acute care hospitals in Canada. 
Influenza and Other Respiratory Viruses, 
12, 319-325. 
https://doi.org/10.1111/irv.12545 

Jamison, A., Broniatowski, D, Dredze, M., 
Sangraula, A., Smith, M., Quinn, S. 
(2020). Not just conspiracy theories: 
Vaccine opponents and proponents add 
to the COVID-19 ‘infodemic’ on Twitter. 
Harvard Kennedy School Misinformation 
Review, September(1), 1-22. 
https://doi.org/10.37016/mr-2020-38 

Jones, R. P. (2021, March 5). Health Canada 
approves 4th COVID-19 vaccine as Pfizer 
agrees to accelerate deliveries. CBC 
News. 
https://www.cbc.ca/news/politics/john
son-johnson-covid19-vaccine-approved-
1.5937900 

Kalucka, S., Dziankowska-Zaborszczyk, E., 
Grzegorczyk-Karolak, I., & Glowacka, A. 
(2020). A comparison of the attitudes to 
influenza vaccination held by nursing, 
midwifery, pharmacy, and public health 
students and their knowledge of viral 
infections. Vaccines, 8, 516-529. 
https://doi.org/10.3390/vaccines80305
16 

Larson, H., de Figueiredo, A., Xiahong, Z., Schulz, 
W. S., Verger, P., Johnston, I. G., Cook, 
A. R., & Jones, N. (2016). The state of 

vaccine confidence 2016: global insights 
through a 67-country survey. 
Ebiomedicine, 12, 295-301. 
http://dx.doi.org/10.1016/j.ebiom.2016
.08.042 

Lee, J. & Chen, D. (2021). Exploring young 
adults’ level of vaccine knowledge and 
intent for COVID-19 vaccination in 
British Columbia. BCIT, Environmental 
Health Journal. 

Lorenc, T. Marshall, D. Wright, K., Sutcliffe, K., & 
Sowden, A. (2017). Seasonal influenza 
vaccination of healthcare workers: 
systematic review of qualitative 
evidence. BMC Health Services 
Research, 17,732-740. 
https://doi.org/10.1186/s12913-017-
2703-4 

MacDonald, N. E. (2015). Vaccine Hesitancy: 
Definition, scope, and determinants. 
Vaccine, 33(34), 4161-4164. 
https://doi.org/10.1016/j.vaccine.2015.
04.036 

McNeil, S. (2012). Overview of vaccine efficacy 
and vaccine effectiveness: Workshop on 
Health and Economic Impact of 
Influenza. World Health Organization. 
https://www.who.int/influenza_vaccine
s_plan/resources/Session4_VEfficacy_V
Effectiveness.PDF 

NCSS 2021 Statistical Software (2021). NCSS, 
LLC. Kaysville, Utah, USA, 
ncss.com/software/ncss. 

Paterson, P., Meurice, F., Stanberry, L., 
Glismann, S., Rosenthal, S. L., & Larson, 
H. J. (2016). Vaccine hesitancy and 
healthcare providers. Vaccine, 34(52), 
6700-6706. 
https://doi.org/10.1016/j.vaccine.2016.
10.042 



 14 

Public Health Agency of Canada. (2019). 
Canadian Adverse Events Following 
Immunization Surveillance System 
(CAEFISS). 
https://www.canada.ca/en/public-
health/services/immunization/canadian
-adverse-events-following-
immunization-surveillance-system-
caefiss.html 

Public Health Agency of Canada. (2020). From 
Risk to Resilience: An Equity Approach 
to COVID-19. (Catalogue no. HP2-10E-
PDF). 
https://www.canada.ca/en/public-
health/corporate/publications/chief-
public-health-officer-reports-state-
public-health-canada/from-risk-
resilience-equity-approach-covid-
19.html 

Public Health Agency of Canada. (2021). 
Individual and community-based 
measures to mitigate the spread of 
COVID-19 in Canada. 
https://www.canada.ca/en/public-
health/services/diseases/2019-novel-
coronavirus-infection/health-
professionals/public-health-measures-
mitigate-covid-19.html#shr-pg0 

Ries, J. (2021a, February 8). Think the COVID-19 
Vaccine Isn’t Good Enough? It May Be 
More Effective Than the Flu Shot. 
Healthline. 
https://www.healthline.com/health-
news/think-the-covid-19-vaccine-isnt-
good-enough-it-may-be-more-effective-
than-the-flu-shot 

Ries, J. (2021b, April 23). COVID-19 Vaccines Are 
Still Effective Amid Rising Number of 
Variants. Healthline. 
https://www.healthline.com/health-
news/covid-19-vaccines-are-still-
effective-amid-rising-number-of-
variants 

Ryan, K., Filipp, S., Gurka, M., Zirulnik, A., & 
Thompson, L. (2019). Understanding 
influenza vaccines perspectives and 
hesistancy in university students to 
promote increased vaccine uptake. 
Heliyon, 5, 1-8. 
https://doi.org/10.1016/j.heliyon.2019.
e02604 

Subbarao, K. (2020). COVID-19 vaccines: time to 
talk about the uncertainties. Nature, 
586(7830), 475. 
https://doi.org/10.1038/d41586-020-
02944-8 

SurveyMonkey. (2021). Survey Monkey. 
https://www.surveymonkey.com/ 

Wadman, M. (2020, November 18). Fever, aches 
from Pfizer, Moderna jabs aren’t 
dangerous but may be intense for some. 
American Association for the 
Advancement of Science. 
https://www.sciencemag.org/news/202
0/11/fever-aches-pfizer-moderna-jabs-
aren-t-dangerous-may-be-intense-some 

Weichel, A. (2020, April 28). Should the COVID-
19 vaccine be mandatory? BC health 
officials say no. CTV News. 
https://bc.ctvnews.ca/should-the-
covid-19-vaccine-be-mandatory-b-c-
health-officials-say-no-1.4916408 

World Health Organization. (2015). Myths and 
facts about immunization. 
https://www.euro.who.int/__data/asse
ts/pdf_file/0005/339620/Myths-and-
facts.pdf?ua=1 

World Health Organization. (2020). Ten threats 
to global health in 2019. 
https://www.who.int/news-
room/spotlight/ten-threats-to-global-
health-in-2019 


