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As of December 2020: 

3,788 pediatric deaths

3,118 ICU admissions



Worst case scenario (Strict and prolonged lockdowns): 

additional child deaths 

Tetanus toxoid vaccination: 6,610 (5%)

Measles vaccine: 3,160 (1%)

Diphtheria-tetanus-pertussis vaccine: 2,890 (2%)

Hemophilus influenzae type b vaccine: 1,720 (1%)

Pneumococcal conjugate vaccine: 1,410 (1%)

Meningococcal A vaccine: 380 (<1%)     

Rotavirus vaccine: 190 (<1%)

Total: 16,360 (12%)

COVID-19

As of December 2020: 

3,788 pediatric deaths

3,118 ICU admissions





Impact on vaccination campaigns



8.5 million children not vaccinated with DTaP, and 8.9 million not vaccinated for measles 2nd to COVID-19



8.5 million children not vaccinated with DTaP, and 8.9 million not vaccinated for measles 2nd to COVID-19



Challenges of gathering data in Canada

• Different vaccine calendars in each province

• Identification of unimmunized and under-immunized individuals is not 

simple

• No fully integrated patient-centered health information systems that 

include immunizations

• Requires data triangulation

• Data on the impact of COVID-19 on immunizations in Canada is scarce
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Methods – Study design

• Cross-sectional study 

• Online self-administered survey

• Pediatricians (1,313) and family physicians (1,983) throughout Ontario

• Survey had three sections
1. Provider socio-demographic and practice characteristics

2. Impact of COVID-19 on clinical practice

3. Impact of COVID-19 on childhood immunization services
• including open-ended question about potential solutions to maintain childhood 

immunization services 



Results
Table 1: Characteristics of respondents 

 

Specialty 

Total 
[n, (%)] 

Pediatricians  
[n, (%)] 

Family physicians  
[n, (%)] 

475 (100) 286 (60) 189 (40) 

Number of years into practice    

Less than 5 years 55 (12) 35 (12) 20 (11) 

5 – 20 years 209 (44) 119 (42) 90 (48) 

More than 20 years 211 (44) 132 (46) 79 (42) 

Sex    

Female 304 (64) 172 (60) 132 (70) 

Male 168 (35) 111 (39) 57 (30) 

Prefer not to say 3 (1) 3 (1) 0 

Setting of practice    

Urban 313 (66) 187 (65) 126 (67) 

Suburban 145 (31) 91 (32) 54 (28) 

Rural or remote 17 (3) 8 (3) 9 (5) 

Usually providing vaccines    

Yes 392 (83) 211 (74) 181 (96) 

No 83 (17) 75 (26) 8 (4) 

 

Survey available from 

May 27 to July 5, 

2020



Distribution and number of survey 
participants by area



45%
55%

Yes

No
n=175

n=217

*NB percentages are based on 

physicians who usually provide 

vaccines to children (n=392).

Impact of COVID-19 on immunization services



Impact of COVID-19 on immunization services

*NB percentages are 

based on physicians who 

usually provide vaccines to 

children (n=392).



Specific age groups affected

*NB percentages are 

based on physicians who 

provide vaccines to specific 

age groups (n=103)



• Infant and toddlers: Prioritize primary immunization series 

(18 months and younger)

• Boosters given between 4-6 can be deferred, but 

administration should be prioritized if primary series not 

completed and before school entry.

• School-based immunizations to be given when schools re-

open.



Pediatricians Family physicians

Proportion of in-person visits (%)



Predictors of modification of immunization practices



Other impacts

• In total, 118 respondents (30%) reported providing 
immunizations to patients from other clinics that were 
not offering this service anymore because of the 
pandemic.

• A majority of respondents (n=271, 57%) reported that 
they did not have a system in place to keep track of 
their patients who may have missed vaccine doses.



Barriers to immunization services

*NB percentages are based on 

physicians who usually provide 

vaccines to children (n=392).



Open-ended question: Barriers



Management of missed doses 2nd to school closures

*NB percentages are based 
on physicians who usually 
provide vaccines to children 
(n=392).



Free text comments: school-based immunizations

• I don’t track the vaccination provided by public health in schools. 
I believe it is public health’s responsibility.

• In Toronto, the vaccines given in schools (Hep 
B/meningococcal/HPV) are NOT readily available in community 
practices-that is why we cannot give them.

• It has brought the fragmentation of our system to the forefront-
e.g. we have continued, schools haven't, families are confused.

• School immunizations are impossible to keep up as no contact 
with public health re what is missed or started. Plus we do not 
have those immunizations in the office.



• We cannot make up for the missed school immunizations as 
we do not have access to the HepB and HPV vaccines from 
public health, otherwise we would administer them in office

• Routine vaccinations for babies and adolescents are still 
being done.  Have not encountered missed immunizations 
due to school closures yet.  Would provide them if public 
health provides the vaccines. 

• We would be willing to give vaccines to school aged kids, but 
we must sign up for most.

Free text comments: school-based immunizations



Limitations

•Response rate, convenience sampling

•Participant population did not include nurse 
practitioners, nurses and pharmacists

•Cross-sectional study design

•Not population-based
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Methods

• Retrospective, repeated cross-sectional study 

• Primary care electronic medical records (EMR) data from UTOPIAN 
(University of Toronto Practice-Based Research Network)

• January 2019 to December 2020

• Inclusion criteria:
• Children age 0-2 years old during the study period

• Born on or after January 1, 2017

• Rostered to family physicians included in UTOPIAN 

• Have a valid sex and date of birth in their EMR

• Have had at least 2 visits recorded in EMR, with at least one visit after the 
second week of life to ensure continuity of care



Primary outcomes:
• Up-to-date (UTD) immunization coverage

• Proportion of children who have received all valid doses required by specific milestone ages

• On-time immunization coverage
• Proportion of children in a particular age cohort who have received all valid doses required 

by specific milestone ages, with a 30-day leeway period after the recommended date for 
vaccine administration

Methods



Data analysis

Comparison of coverage between 3 periods of time:

• T1 = baseline/pre-pandemic period from January 1, 

2019 to March 16, 2020

• T2 = first wave/lockdown of the pandemic in Ontario 

from March 17 to July 31, 2020

• T3 = after first wave/lockdown from August 1 to 

December 31, 2020



Results



Overall UTD coverage 



Can/will such a decrease in vaccine coverage lead to changes in the 
epidemiology of vaccine-preventable diseases in children?



https://immunizationdata.who.int/pages/profiles/amr.html

Impact on vaccine-preventable diseases





https://www.cdc.gov/surveillance/nrevss



https://www.cdc.gov/surveillance/nrevss
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Open-ended question from survey study: Solutions



Center for Vaccine-Preventable Diseases 
Dalla Lana School of Public Health, University of 

Toronto



Recommendations for healthcare providers

Identification of unvaccinated student(s)

• Contact and follow-up with caregivers of school-aged children, offer solutions for catch-up 

programming based on local options and public health unit directives (e.g. via a public 

health-hosted clinic or at the physician’s office).

Improved access

• Scale up supply from public health and administration of school-aged vaccines to meet 

demand of catch-up programming (e.g. pre-bookings to reduce vaccine wastage).

Communication strategy

• Increase awareness about school-aged immunization catch-up programming, included 

options for catch-up. 

• Consistently implement provincial government’s communications (e.g. regarding the safety 

of vaccines). 



Identification of unvaccinated student(s)

• Leverage Panorama to contact and follow-up with caregivers of school-aged children, offer solutions for catch-

up programming based on local options and public health unit directives.

Improved access

• Leverage existing distribution systems for COVID-19 vaccines into pharmacies for school-aged immunizations

• Scale up distribution of school-aged immunization to primary care physicians.

• Increase clinic hours and sites, while permitting drop-ins

• Introduce unique school-based catch-up vaccination clinics (e.g. at grade 9 orientation) 

• Adapt COVID-19 vaccination clinics and/or offer pop-up clinics for catch-up programming

• Provide culturally competent healthcare services and training to immunizers, aligned with community needs.

Communication strategy

• Need to provide stakeholders not usually responsible for school-aged immunizations (e.g. pharmacists) with 

communications and technical support (e.g. FAQs sheets to address caregiver vaccine safety concerns).  

• Leverage COVID-19 vaccination clinics, which parents and school-aged children are currently visiting to receive 

COVID-19 vaccines, as education opportunities for catch-up immunization.

Recommendations for Public Health



Conclusion
• Substantial impact of COVID-19 on immunization 
worldwide, including in Ontario

• Decrease in immunization coverage could lead to an  
increase in VPD, especially with relaxing of physical 
distancing measures and travel restrictions

• Catch-up strategies should be implemented by multiple 
stakeholders, including healthcare providers, public 
health and governments
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