
CCDR • June 6, 2019 • Volume 45–6 Page 156 

COMMENTARY

Should individuals use influenza vaccine 
effectiveness studies to inform their decision to 
get vaccinated? 

L Zhao1, R Stirling1, K Young1*

Abstract

Studies on the effectiveness of seasonal influenza vaccine can affect an individual’s perception 
of the ability of this vaccine to protect against influenza. However, vaccine effectiveness studies 
are designed to inform public health decisions rather than for individual decision-making. This 
overview explains what vaccine effectiveness means and why vaccine effectiveness estimates 
can vary. Individual variation in the response to seasonal influenza vaccine is based upon risk 
factors such as age, underlying health conditions, immune status and risk of infection and 
complications. Therefore, an individual’s decision to get vaccinated should be primarily informed 
by their risk of influenza illness and their risk of transmitting influenza to vulnerable people.
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Introduction

Influenza is a vaccine-preventable disease that causes significant 
morbidity and mortality every year. Annual influenza epidemics 
in Canada result in approximately 12,200 hospitalizations 
(1) and 3,500 deaths (2). To reduce this burden of illness, 
Canada’s National Advisory Committee on Immunization (NACI) 
recommends influenza vaccination every year for everyone six 
months and older who does not have contraindications to the 
vaccine, especially those at high risk of complications of  
influenza (3).

Influenza viruses continually undergo genetic changes. Influenza 
vaccines are reformulated annually, but due to a lag between 
when the vaccine strains are decided on and when the vaccine 
becomes available on the market, antigens within the vaccine 
may no longer provide the desired protection against the viruses 
circulating in the community. Because these factors can affect the 
antigenic match between the vaccine and circulating influenza 
strains, influenza surveillance networks monitor how well the 
influenza vaccine is working during the current season each year.

In Canada and elsewhere, surveillance networks typically 
calculate their jurisdiction’s estimates of influenza vaccine 
effectiveness twice in a season – in the middle and again at 
end of the season. While routine annual estimation of vaccine 
effectiveness is a valuable public health tool, it does not directly 
translate into how well the vaccine may protect an individual 

against influenza. Nevertheless, an individual’s awareness of the 
effectiveness of the influenza vaccine in a given season can affect 
their perception of the protection offered by the vaccine and 
their decision to get vaccinated (4). 

Therefore, someone considering influenza vaccination may ask, 
“Will the vaccine protect me from getting influenza?” To help 
answer this question, this article provides a brief explanation 
of what vaccine effectiveness means as a measure of influenza 
vaccine performance and how it relates to individual-level 
decisions to vaccinate.

Efficacy versus effectiveness

Two distinct terms describe how well a vaccine performs: vaccine 
efficacy and vaccine effectiveness. These terms are often used 
interchangeably although what they each refer to is quite 
different. Both efficacy and effectiveness describe how well 
the vaccine works at protecting against influenza infection and 
resulting complications (e.g. hospitalization). Vaccine efficacy 
studies are conducted under optimal conditions, such as a highly 
controlled clinical trial. Vaccine effectiveness studies, the focus of 
this article, are conducted under “real world” conditions, such as 
in outpatient settings (e.g. a primary care clinic).
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What does influenza vaccine 
effectiveness mean?
Influenza vaccine effectiveness is the relative benefit of 
vaccination in preventing influenza cases compared to no 
vaccination. In other words, influenza vaccine effectiveness 
equals the percentage of cases of influenza that could be 
prevented in a vaccinated group compared with an unvaccinated 
group. How the vaccine effectiveness estimate was generated, 
which takes into account the influenza strain and measured 
clinical outcome, is important in the interpretation of the 
estimate. When the Canadian Sentinel Practitioner Surveillance 
Network (SPSN) reported that the influenza vaccine had a 
vaccine effectiveness of 72% against influenza A(H1N1)pdm09 
for the 2018–2019 season among individuals presenting to 
outpatient clinics with influenza-like illness, it means that the 
vaccinated individuals in the study were 72% less likely to be 
infected with medically attended influenza A(H1N1)pdm09 illness 
than unvaccinated individuals (5).

It is also important to note that a vaccine effectiveness of 72% 
does not mean that a vaccinated individual has a 72% chance 
of not getting the clinical outcome measured in the study. 
Rather, it is the vaccinated group that is 72% less likely to get 
the outcome. To put this in discrete numbers, one needs to 
know that about 10% of unvaccinated adults are infected with 
influenza each season (6). This means that out of a group of 100 
unvaccinated adults, 10 would become infected. If an influenza 
vaccine has a vaccine effectiveness of 72%, out of 100 vaccinated 
adults only three adults, rather than 10, would become infected. 
In this scenario, the vaccine would prevent seven out of 10 (or 
approximately 72%) adults from being infected.

In scientific reporting, vaccine effectiveness estimates are often 
reported as adjusted values. This means that the estimate 
accounts for potential confounding factors such as age group, 
sex, race/ethnicity, study site and time from illness onset to 
study enrolment. Vaccine effectiveness estimates come with a 
confidence interval that provides information about the certainty 
of the estimate. Generally, the narrower the confidence interval, 
the more likely that the estimate is similar to the true vaccine 
effectiveness. If the confidence interval includes zero, the 
vaccine may provide no additional protection compared to no 
vaccination for that outcome, despite the vaccine effectiveness 
estimate being greater than zero.

Why do vaccine effectiveness estimates 
vary?
No single vaccine effectiveness estimate can sum up how well 
influenza vaccines work, even within a given influenza season, 
as each study’s vaccine effectiveness estimate is specific to the 

conditions of that study. The vaccine effectiveness will vary 
depending on a multitude of factors, including how closely 
related the vaccine virus strains are to the circulating viruses in a 
given influenza season, the population studied, when and where 
the study was conducted and differences in the methodology of 
studies assessing vaccine effectiveness (e.g. study design, sample 
size, influenza vaccines used, outcomes measured).

An example of the heterogeneity of vaccine effectiveness 
estimates is the SPSN’s seasonal influenza vaccine effectiveness 
point estimates from 2004–2005 to 2018–2019. These ranged 
widely, from 9% to 93%, against any type of influenza. They were 
similarly wide ranging for specific influenza strains (7).

Should vaccine effectiveness estimates 
inform individual decision-making?
Influenza vaccine effectiveness studies are designed to estimate 
the relative benefits of influenza vaccination at a population level, 
not at an individual level. Population-level vaccine effectiveness 
estimates represent the protection offered by the vaccine in a 
study population of differing ages, underlying health conditions, 
influenza vaccines used and influenza viruses causing infection.

An individual’s risk of influenza depends not only on how well the 
influenza vaccine works, as estimated by vaccine effectiveness 
studies, but also by the individual’s risk of being exposed 
to influenza, their susceptibility to infection and their risk of 
complications from influenza. How well an individual responds to 
the vaccine depends on their age, underlying health conditions 
and immune system status. Therefore, the utility of vaccine 
effectiveness estimates best serves to inform public health policy 
decisions, such as signalling use of adjunct protective measures 
including antiviral drugs in a potentially low vaccine effectiveness 
season (8), and guide vaccine virus strain selection for the future 
seasons (9).

An individual deciding whether to get vaccinated should 
consider their risk of influenza-related complications. Pregnant 
women, children and adults with chronic health conditions, 
young children 6–59 months old, adults 65 years and older, 
people residing in nursing homes and other chronic care facilities 
and Indigenous peoples are at high risk of influenza-related 
complications and hospitalization. Individuals should also 
consider their capability of transmitting influenza to those at high 
risk, for example, care providers of those at high risk of influenza-
related complications or hospitalization and their occupation, 
such as those who provide essential community services or who 
are in direct contact with poultry infected with avian influenza 
during culling operations. Further details on groups who are at 
increased risk of influenza-related complications and groups who 
can transmit influenza to those at high risk are detailed in the 
NACI Statement on Seasonal Influenza Vaccine for 2019–2020 (3).
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Conclusion

Influenza vaccine effectiveness monitoring is an important 
population-level public health tool, but the findings are not 
designed to drive an individual’s decision whether to get 
vaccinated. An individual’s decision to get vaccinated should 
be primarily informed by their risk of influenza complications 
as well as their risk of transmitting influenza virus to vulnerable 
individuals (3).

Authors’ statement
LZ — Conceptualization, writing – original draft, writing – review 
and editing
RS — Conceptualization, writing – review and editing
KY — Conceptualization, writing – review and editing

 
Conflict of interest

None.

Acknowledgements

The authors would like to thank C Bancej, M Dubuc, J Guertin, 
L Whitmore and the peer reviewers for their valuable comments.

Funding

This work was supported by the Public Health Agency of Canada.

References

1. Schanzer DL, McGeer A, Morris K. Statistical estimates of 
respiratory admissions attributable to seasonal and pandemic 
influenza for Canada. Influenza Other Respir Viruses 2013 
Sep;7(5):799–808. DOI PubMed

2. Schanzer DL, Sevenhuysen C, Winchester B, Mersereau T. 
Estimating influenza deaths in Canada, 1992-2009. PLoS One 
2013 Nov;8(11):e80481. DOI PubMed

3. Zhao L, Young K, Gemmill I on behalf of the National 
Advisory Committee on Immunization (NACI). Summary of 
the NACI Seasonal Influenza Vaccine Statement for 2019–
2020. Can Commun Dis Rep 2019;45(6):149–55. DOI

4. Public Health Agency of Canada. Seasonal influenza vaccine 
coverage in Canada, 2017–2018. Ottawa (ON): PHAC; 2019. 
http://publications.gc.ca/collections/collection_2019/aspc-
phac/HP40-198-2018-eng.pdf

5. Skowronski DM, Leir S, Sabaiduc S, Murti M, Dickinson 
JA, Olsha R, Gubbay JB, Croxen MA, Charest H, Chan T, 
Bastien N, Li Y, Krajden M, De Serres G. Interim estimates 
of 2018/19 vaccine effectiveness against influenza A(H1N1)
pdm09, Canada, January 2019. Euro Surveill 2019 
Jan;24(4):pii=1900055. DOI PubMed

6. Somes MP, Turner RM, Dwyer LJ, Newall AT. Estimating the 
annual attack rate of seasonal influenza among unvaccinated 
individuals: A systematic review and meta-analysis. Vaccine 
2018 May;36(23):3199–207. DOI PubMed

7. BC Centre for Disease Control. Canadian Sentinel 
Practitioner Surveillance Network (SPSN) influenza vaccine 
effectiveness estimates % (95% CI), 2004-05 to 2018-19 
seasons. Vancouver (BC): BCCDC. http://www.bccdc.ca/
resource-gallery/Documents/Statistics%20and%20Research/
Publications/Epid/Influenza%20and%20Respiratory/SPSN_
VE_By_Year_Table.pdf

8. Allen UD, Aoki FY, Evans GA, Laverdière M, Skowronski DM, 
Stiver HG. Guidance on use of antiviral drugs given potential 
low vaccine effectiveness for the 2017-18 influenza season. 
Ottawa (ON): Association of Medical Microbiology and 
Infectious Disease Canada; 2017 Nov 13. https://www.ammi.
ca/Guideline/42.ENG.pdf

9. Cheung A. Influenza virus vaccine 2017-2018 strain 
selection: Vaccines and Related Biological Products 
Advisory Committee (3/9/2017). Silver Spring (MD): 
USFDA; 2017. https://www.fda.gov/downloads/
AdvisoryCommittees/CommitteesMeetingMaterials/
BloodVaccinesandOtherBiologics/VaccinesandRelatedBiolog
icalProductsAdvisoryCommittee/UCM547273.pdf

https://doi.org/10.1111/irv.12011
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23122189&dopt=Abstract
https://doi.org/10.1371/journal.pone.0080481
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24312225&dopt=Abstract
https://doi.org/10.14745/ccdr.v45i06a01
http://publications.gc.ca/collections/collection_2019/aspc-phac/HP40-198-2018-eng.pdf
http://publications.gc.ca/collections/collection_2019/aspc-phac/HP40-198-2018-eng.pdf
https://doi.org/10.2807/1560-7917.ES.2019.24.4.1900055
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30696523&dopt=Abstract
https://doi.org/10.1016/j.vaccine.2018.04.063
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29716771&dopt=Abstract
http://www.bccdc.ca/resource-gallery/Documents/Statistics%20and%20Research/Publications/Epid/Influenza%20and%20Respiratory/SPSN_VE_By_Year_Table.pdf
http://www.bccdc.ca/resource-gallery/Documents/Statistics%20and%20Research/Publications/Epid/Influenza%20and%20Respiratory/SPSN_VE_By_Year_Table.pdf
http://www.bccdc.ca/resource-gallery/Documents/Statistics%20and%20Research/Publications/Epid/Influenza%20and%20Respiratory/SPSN_VE_By_Year_Table.pdf
http://www.bccdc.ca/resource-gallery/Documents/Statistics%20and%20Research/Publications/Epid/Influenza%20and%20Respiratory/SPSN_VE_By_Year_Table.pdf
https://www.ammi.ca/Guideline/42.ENG.pdf
https://www.ammi.ca/Guideline/42.ENG.pdf
https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/BloodVaccinesandOtherBiologics/VaccinesandRelatedBiologicalProductsAdvisoryCommittee/UCM547273.pdf
https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/BloodVaccinesandOtherBiologics/VaccinesandRelatedBiologicalProductsAdvisoryCommittee/UCM547273.pdf
https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/BloodVaccinesandOtherBiologics/VaccinesandRelatedBiologicalProductsAdvisoryCommittee/UCM547273.pdf
https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/BloodVaccinesandOtherBiologics/VaccinesandRelatedBiologicalProductsAdvisoryCommittee/UCM547273.pdf

