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Herd Immunity: Reviewing the impact 

of vaccinating children and 

healthcare workers to protect others 
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McMaster University

NAIIS Summit, May 11, 2017, Atlanta 

Herd Immunity

“The resistance of a group to attack by a 

disease to which a large proportion of the 

members are immune, thus lessening the 

likelihood of a patient with a disease 

coming into contact with a susceptible 

individual“

Fox JP et al, Am J Epidemiol 1971; 94:179-189
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Herd immunity vs Community 

Protection?
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Influenza Immunization Policy

• Adults and Children with selected chronic 

health conditions

• Residents of nursing homes and other 

chronic care facilities

• People ≥65 years of age 

• Healthy children aged 6 to 23 months

• Women who will be pregnant 

• Healthcare providers, household contacts of 

high risk individuals

National Advisory Committee on Immunization

Community Influenza Attack Rates and  

Complications by Age

Study of the community of Tecumseh, MI, USA
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Figure 1-1 Innate and adaptive immunity.
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Evidence of bias in estimates of 

Influenza effectiveness in Seniors

Jackson, L. A et al. Int. J. Epidemiol. 2006 35:337-344

Influenza Vaccination of Schoolchildren in Japan Reduction 

in Excess Pneumonia and Influenza Mortality Among Older 

Adults

Reichert T et al. NEJM 2001;344:889-96.
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Meta-analysis of Observational Studies for Herd 

effect  in Influenza
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Loeb, M. et al. JAMA 2010;303:943-950.

Flow Diagram of Trial: TIV vs Control

Indirect Protectiveness

Study Group Influenza 

Vaccine

Hepatitis 

A 

Vaccine 

P 

value

Participants who did not receive 

study vaccine 

N=1271 N=1,055 Protective Effectiveness 

of Influenza Vaccine 

(95% CI)

Participants with influenza 

detected by PCR- no. (%)

39 (3.1) 80 (7.6)

Person days of follow up – no. 182,866                151,902

Incidence of influenza – no. of 

cases/10,000 person-days

2.13 5.27 Simple      61 (8 - 83) 0.03

Adjusted     61 (8 - 83) 0.03
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Total Protectiveness

All participants N=1773 N=1500 P 

Value

Participants with influenza 

detected by RT-PCR– no.(%)*

80 (4.5) 159 (10.6) Protective Effectiveness 

of Influenza Vaccine (95% 

CI)

Person days of follow up – no. 253,243                 210,856

Incidence of influenza – no. of 

cases/10,000 person-days

3.16 7.54 Simple    59 (5 - 82) P=0.04

Adjusted  59 (4 - 64) P=0.04

Copyright restrictions may apply.

Loeb, M. et al. JAMA 2010;303:943-950.

Epidemic Curve of Influenza A and B in Enrolled Colonies
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Meta-analysis of RCTs for Herd effect  in Influenza

A Randomized Controlled Trial of 

Live Attenuated Vaccine versus 

Trivalent Inactivated Vaccine in 

Hutterite Children

M. Loeb, M. Russell, V. Manning, K. Fonseca,  D. Earn, F. Aoki, G. 

Horsman, K. Chokani, M. Voight, L Schwartz, L. Babiuk, R. Goeree, E. 

Pullenayegum, S. Walter

McMaster University; University of Calgary; Provincial Laboratory for Public Health, Alberta; University of Manitoba; 

Saskatchewan Disease Control Laboratory; Saskatchewan Health; University of Alberta; St. Jude Children’s Hospital and WHO 

Collaborating Center
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228 Hutterite colonies assessed for eligibility

48 Hutterite colonies enrolled and 
randomized

3451 participants 

180 colonies excluded 
27 were ineligible

20   do not vaccinate
3   too distant 

4 mass influenza vaccination 

153 not interested

25 colonies assigned to LAIV
482 vaccinated children
1249 non-vaccine recipients

1731 contributed to analysis 

23 colonies assigned to IIV 
397 vaccinated children
1323 non-vaccine recipients

1720 contributed to analysis 

25 colonies assigned to LAIV 
500 vaccinated children 
1338 non-vaccine recipients

1838 contributed to analysis  

Year 1

Year 2

23 colonies assigned to IIV 
393 vaccinated children 
1508 non-vaccine recipients

1901 contributed to analysis  

Year 3

26 colonies assigned to LAIV 
491 vaccinated children 
1500 non-vaccine recipients

1991 contributed to analysis  

25 colonies assigned to IIV 
411 vaccinated children 
1778 non-vaccine recipients

2189 contributed to analysis  

27 colonies assigned to LAIV
1466 vaccinated children
4094 non-vaccine recipients

5560 participant-years for analysis
(2275 unique participants)

25 colonies assigned to IIV
1172 vaccinated children

4638 non-vaccine recipients
5810 participant-years for analysis 

(2336 unique participants)

All Years

Effectiveness of LAIV compared to IIV at preventing RT-PCR confirmed influenza for all 

study participants 

LAIV IIV Hazard Ratio

(95%CI)

P value

RT-PCR -confirmed Influenza

Primary Outcome

All Influenza

All Years 295/5560 (5.3%) 304/5810(5.2%) 1.03 (0.85 to 1.24) 0.80

Year 1 119/1731 (6.9%) 74/1720 (4.3%) 1.61 (0.61 to 4.29) 0.34

Year 2 118/1838 (6.4%) 154/1901 (8.1%) 0.80 (0.39 to 1.64) 0.54

Year 3 58/1991 (2.9%) 76/2189 (3.5%) 0.85 (0.36 to 1.99) 0.70



2017 National Adult and Influenza Immunization Summit – 5/11/2017 11

Mandatory Influenza Vaccines for Healthcare Workers

Influenza vaccination for healthcare workers who care for people 

aged 60 or older living in long‐term care institutions

Cochrane Database of Systematic Reviews

2 JUN 2016 DOI: 10.1002/14651858.CD005187.pub5

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD005187.pub5/full#CD005187-fig-00105

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD005187.pub5/full#CD005187-fig-00105
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De Serres G, Skowronski DM, Ward BJ, Gardam M, Lemieux C, et al. (2017) Influenza Vaccination of Healthcare Workers: Critical 

Analysis of the Evidence for Patient Benefit Underpinning Policies of Enforcement. PLOS ONE 12(1): e0163586. 

https://doi.org/10.1371/journal.pone.0163586

Take Home Messages

• Vaccinating children is an important way, 

through herd immunity, to protect the 

elderly and others that cannot mount a 

robust response to influenza vaccine

• Healthcare workers should be vaccinated 

against influenza but the effect of 

protection on patients remains uncertain 


