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The COVID-19 pandemic has presented great chal-
lenges to health care systems and policy-makers 
worldwide since the World Health Organization 

(WHO) declaration in March 2020.1 It has been critical that 
public health networks collaborate to ensure the rapid dis-
semination of information and data to inform policies, yet 
obtaining accurate assessments of community spread of 
SARS-CoV-2 has been difficult. In Canada, case detection 
initially relied on polymerase chain reaction (PCR) assays on 
specimens obtained via symptomatic testing and contact 
tracing. Tracking using PCR alone underestimates cases, 
owing to missed asymptomatic or mild cases, individuals 
electing not to be tested and variable testing capacity.2–6 In 

other global settings using similar testing criteria, it is esti-
mated that 33%–66% of all cases were undetected.2,3 
Although various SARS-CoV-2 serosurveillance studies have 
been performed in Canada, including those involving 
recruitment via the postal service or using residual sera from 
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Background: Insufficient data on the rate and distribution of SARS-CoV-2 infection in Canada has presented a substantial challenge 
to the public health response to the COVID-19 pandemic. Our objective was to assess SARS-CoV-2 seroprevalence in a representa-
tive sample of pregnant people throughout Canada, across multiple time points over 2 years of the pandemic, to describe the sero
prevalence and show the ability of this process to provide prevalence estimates.

Methods: This Canadian retrospective serological surveillance study used existing serological prenatal samples across 10 provinces 
over multiple time periods: Feb. 3–21, 2020; Aug. 24–Sept. 11, 2020; Nov. 16–Dec. 4, 2020; Nov. 15–Dec. 3, 2021; and results 
from the province of British Columbia during a period in which the SARS-CoV-2 B.1.1.529 (Omicron) variant was predominant, from 
Nov. 15, 2021, to June 11, 2022. Age and postal code administrative data allowed for comparison with concurrent polymerase 
chain reactivity (PCR)–positive results collected by Statistics Canada and the Canadian Surveillance of COVID-19 in Pregnancy 
(CANCOVID-Preg) project.

Results: Seropositivity in antenatal serum as early as February 2020 indicates SARS-CoV-2 transmission before the World Health 
Organization’s declaration of the pandemic. Seroprevalence in our sample of pregnant people was 1.84 to 8.90 times higher than the 
recorded concurrent PCR-positive prevalence recorded among females aged 20–49 years in November–December 2020. Overall 
seropositivity in our sample of pregnant people was low at the end of 2020, increasing to 15% in 1 province by the end of 2021. Sero
prevalence among pregnant people in BC during the Omicron period increased from 5.8% to 43% from November 2021 to June 2022.

Interpretation: These results indicate widespread vulnerability to SARS-CoV-2 infection before vaccine availability in Canada. Dur-
ing the time periods sampled, public health tracking systems were under-reporting infections, and seroprevalence results during the 
Omicron period indicate extensive community spread of SARS-CoV-2 infection.
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blood donors and clinical samples, each study has challenges 
that limit generalizability to the broader Canadian popula-
tion, particularly with regard to geographic location.7–12

Antenatal sera are collected as part of standard prenatal 
care across Canada to screen for infections and immunity to 
viruses such as HIV, rubella and hepatitis B, or for aneu-
ploidy. In some jurisdictions, antenatal specimens are stored 
for later use or reference. With a very high uptake among all 
pregnant people — 93% to 96% in Canada13–15 — these sera 
are highly representative of the greater population of 
reproductive-age people, according to a meta-analysis that 
found no difference between sex groups in seroprevalence 
studies.16 In addition, these samples encompass the diversity 
of residents in Canada by geographic location, socioeconomic 
status, and race and ethnicity, thereby providing an opportun
ity to test and assess population seroprevalence among a mini-
mally biased sample throughout the pandemic.

Our objective was to assess SARS-CoV-2 seroprevalence in 
adults by testing available antenatal serum samples across Can-
ada. To capture the progression of the pandemic, we selected 
several sampling periods for assessment of seroprevalence, with 
comparison to concurrent PCR-positivity cumulative prevalence 
where possible. This serial, cross-sectional study represents a 
large, national, multi–time point study and presents Canadian 
data from periods spanning 2 years of the pandemic.16,17

Methods

Setting
As part of a national serological surveillance project, we pres-
ent data from 10 provinces: British Columbia, Alberta, Sas-
katchewan, Manitoba, Ontario, Quebec, Newfoundland and 
Labrador, Nova Scotia, New Brunswick and Prince Edward 
Island. Where possible, we retrieved stored antenatal samples 
from 5 sampling periods between Feb. 3, 2020, and Dec. 3, 
2021, as follows. Period A: Feb. 3 to Feb. 21, 2020, before the 
WHO declared the COVID-19 outbreak to be a pandemic 
and nationwide restrictions were implemented, with testing 
for SARS-CoV-2 limited to high-risk travellers. Period B: 
Aug. 24 to Sept. 11, 2020, which corresponds to seropreva-
lence after the first wave of infection. Period C: Nov. 16 to 
Dec. 4, 2020, corresponding to the start of the second period 
of SARS-CoV-2 infection and before vaccine introduction. 
Period D: Nov. 15 to Dec. 3, 2021, corresponding to the 
beginning of the Omicron wave in Canada. Finally, we carried 
out a provincial BC longitudinal analysis, sampling weekly 
batches from Nov. 15, 2021, to June 11, 2022, which spanned 
the period in which the SARS-CoV-2 B.1.1.529 (Omicron) 
variant was predominant.

Sample selection
British Columbia, Alberta and Saskatchewan participated in 
time period A, with the addition of data from Newfoundland 
and Labrador and Nova Scotia for time period B. All 
10 provinces participated in time period C. Time period D 
consists of data from BC, Alberta, Newfoundland and 
Labrador and Prince Edward Island. Time periods A–C 

predated SARS-CoV-2 vaccine roll-out, and the results 
therefore uniformly represent response to infection and used 
a combination of anti-nucleocapsid and anti-spike antibody 
assays, whereas time period D reports anti-nucleocapsid 
antibodies to differentiate infection and vaccine-derived 
antibody response. Similarly, the BC Omicron analysis used a 
multiplex serology assay that was able to differentiate anti-
nucleocapsid, anti-spike and anti-receptor-binding domain 
antibodies. Given the relatively continuous flow of samples 
from pregnant people, we selected all eligible samples (e.g., 
adequate volume and integrity) from a set time period to 
provide proportionate sampling based on population size in 
each jurisdiction for time periods A–D. To reduce bias, 
participating laboratory sites in all provinces included all 
samples with adequate residual sera within the selected time 
period.

During the longitudinal BC sampling period, we assayed 
randomly selected samples in batches of 100–200 per week. 
Antenatal sera are routinely stored for all pregnant people in 
Canada and most are collected after the initial presentation to 
a health care provider, regardless of whether the pregnancy is 
planned or continued or where the person resides.

Laboratory assays
Samples were assayed for SARS-CoV-2 antibodies by the 
most sensitive and specific assay platform available in each ref-
erence laboratory in each province, with assay specificities of 
100% (95% confidence interval [CI] 99.1%–100%)18 and sen-
sitivities ranging from 63% to 96% (Appendix 1, available at 
www.cmajopen.ca/content/11/2/E305/suppl/DC1).18 For time 
periods after the commencement of national vaccination pro-
grams, we used anti-nucleocapsid assays to assess infection-
induced antibody presence. These were immunoglobulin G 
assays with sensitivity higher than 95% and specificity of 
100%.18 Details of the time period and assays used are avail-
able in Appendix 1.

Statistical analysis
Sample results from each province were shared with the 
coordinating centre in Vancouver. We estimated raw sero
prevalence as the number of positive samples over the total, 
and stratified by age within each province with exact 95% 
confidence intervals, except for Prince Edward Island, where 
age-linkage was not obtainable owing to strict confidentiality 
restrictions. We used the direct method to age-standardize 
the seroprevalence within each province using Statistics Can-
ada (StatCan) data. We standardized estimates from each time 
period to the number and age distribution of deliveries in 
each province separately as a percentage of the annual total 
that reflected the number of months being considered. We 
calculated confidence intervals for the age-standardized esti-
mates using the gamma method19 as implemented in the pack-
age dsrTest.20 We estimated the proportion of nucleocapsid-
positive samples over time in BC from Nov. 15, 2021, to 
June 11, 2022, using a generalized additive model with a logit 
link and a smooth term for time. We carried out all analyses 
in R version 4.1.1 (2021–08–10).21
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Comparison of PCR-confirmed cases
We obtained the cumulative number of PCR-positive preg-
nant cases per province from the Canadian Surveillance of 
COVID-19 in Pregnancy: Epidemiology, Maternal and Infant 
Outcomes (CANCOVID-Preg) project,22 and the number of 
cumulative PCR-positive cases for SARS-CoV-2 infection for 
females aged 20–49 years by region from StatCan.23 Province-
specific data for females aged 20–49 years were not available 
for all provinces from StatCan; therefore, several are combined 
(with territories) to represent 5 regions: BC; Prairies, including 
Alberta, Saskatchewan, Manitoba and the Northwest Territor
ies; Ontario and Nunavut; Quebec; and Atlantic, including 
New Brunswick, Nova Scotia, Prince Edward Island and New-
foundland and Labrador. To estimate the PCR-positive preva-
lence in each province for the pregnant population and the 
population of females aged 20–49 years, we used data from 
StatCan. We used the number of births in 2020 as a proxy for 
the number of pregnant people in each province, adjusted for 
the relevant time period (as a percentage of the year) to use as 
a denominator for PCR-positive prevalences in pregnancy,24 
and we used the number of females aged 20–49 years in each 
region as the denominator for calculating regional PCR-
confirmed-positive result prevalences among this age group 
more generally.23 The PCR prevalence is the cumulative total 
of PCR cases as an indicator of the number of people who 
have tested positive up to that point, whereas the seropreva-
lence at any given time point is an indicator of the number of 
people infected to that time point. We calculated prevalence 
rate ratios and confidence intervals of seroprevalence to PCR 
prevalence using a normal approximation and Wald confi-
dence intervals. We used raw seroprevalence as a comparison 
for the pregnant population, and age-standardized for the 
female population aged 20–49 years.

Ethics approval
Ethics approval was granted for each site (listed in Appen-
dix 1) to allow for laboratory testing and data transfer to the 
central coordination centre of the study. Coordination and 
data management were established through the Women’s 
Health Research Institute at BC Women’s Hospital and 
Health Centre (H20–02252).

Results

A total of 40 684 samples were tested from across Canada 
between February 2020 and June 2022. In period A, 
7328  samples from BC, Alberta and Saskatchewan were 
tested; in period B, 6446  samples from BC, Saskatchewan, 
Alberta, Nova Scotia and Newfoundland and Labrador 
were tested; in period C, 15 804 samples from all 10 partici-
pating provinces were tested; in period D, 6407  samples 
from BC, Alberta, Newfoundland and Labrador and Prince 
Edward Island were tested; and in the longitudinal analysis 
from BC (Nov. 2021–June 2022), 4699 samples were tested. 
All areas of the participating provinces were represented 
and the age range of all samples reflects the age distribution 
of pregnant people.

Period A: Feb. 3–21, 2020
We selected sampling period A to determine whether there 
were any notable levels of SARS-CoV-2 circulating within the 
general population before the COVID-19 pandemic was 
declared by the WHO. A total of 7328 antenatal serum 
samples from BC, Alberta and Saskatchewan were available 
for this 3-week period. The median age was similar in BC and 
Saskatchewan, with values of 32 (range 15–60) years and 30 
(range 14–41) years, respectively. The raw seroprevalence in 
BC was 0.07% (95% CI 0.01–0.24); in Alberta, 0.43% (95% 
CI 0.22–0.75); and in Saskatchewan, 0.18% (95% CI 0.01–
1.02) (Appendix 2, available at www.cmajopen.ca/content/11/2/
E305/suppl/DC1). No formal reporting of PCR-positive 
cases in pregnant people occurred during this sampling 
period. Figure 1 shows the range of raw seropositivity for all 
time periods and provinces.

Period B: Aug. 24–Sept. 11, 2020
Testing of samples from period B was performed to deter-
mine the seropositivity prevalence after the first wave and to 
indicate susceptibility for the second wave after natural infec-
tion. For sampling period B, BC and Saskatchewan retrieved 
and centrally tested 2427 antenatal samples. Alberta tested 
3497, Nova Scotia tested 489, and Newfoundland and Labra-
dor tested 33. Raw seroprevalence was 0.34% (95% CI 0.12–
0.73) in BC, 1.57% (95% CI 1.16–2.08) in Alberta, 0.66% 
(95% CI 0.18–1.68) in Saskatchewan and 0.41% (95% CI 
0.05–1.47) in Nova Scotia. Newfoundland and Labrador 
tested 33 serological samples for this period and detected no 
confirmed seropositive samples.

Period C: Nov. 16–Dec. 4, 2020
This period reflects the weeks just before public access to 
SARS-CoV-2 vaccines in Canada (initially, only at-risk groups 
were eligible, which did include pregnant people in high-risk 
occupations, such as health care workers).25,26 All 10 provinces 
retrieved and tested 15 804 antenatal samples for sampling 
period C. Age-adjusted data were available for 9 provinces (all 
except Prince Edward Island), and raw prevalence rates only 
for Prince Edward Island; therefore, age-adjusted prevalence 
rates and PCR comparisons were possible by province for all 
but Prince Edward Island. The highest raw seroprevalence 
rates were evident in Quebec at 5.38% (95% CI 4.19–6.80) 
and the lowest rates occurred in Newfoundland and Labrador, 
at 0.33% (95% CI 0.01–1.80).

Age-stratified seroprevalences are shown in Figure 2. The 
figure omits the youngest (< 20 yr) and oldest (≥ 45 yr) age 
groups, owing to low numbers, and are standardized to the 
age distribution of deliveries in each province for this time 
period.

Comparison of PCR versus seroprevalence
We compared the prevalence of PCR-confirmed positive 
SARS-CoV-2 infections in pregnant people and prevalence of 
PCR-confirmed positive SARS-CoV-2 infections in females 
aged 20–49 years by region, versus the seroprevalence for 
time period C; see Table 1. We found higher prevalence rate 



Research

E308	 CMAJ OPEN, 11(2)	

ratios for all provinces where direct comparison of age-
adjusted seroprevalence and PCR prevalence can be made 
(BC, Ontario and Quebec). The seroprevalence rate ratio 
average is 4.3 times higher than the PCR-positive prevalence 
for the 10 provinces, with the median prevalence rate ratio of 
4.42 (95% CI 3.97–4.87) for Ontario. All prevalence rate 
ratios are higher for seroprevalence than for PCR-positive 

prevalence in pregnant people for provinces where this com-
parison was possible.

Geographic seropositivity mapping
Figure 3 shows the positive and negative sera results geo-
graphically for time period C before the introduction of 
SARS-CoV-2 vaccines in Canada. Positive serum sampling is 
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Figure 1: Raw seroprevalence by province for all time periods and provinces. Error bars indicate 95% confidence intervals. Data for this figure 
are available in Appendix 2 (available at www.cmajopen.ca/content/11/2/E305/suppl/DC1).
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Figure 2: Age-stratified seroprevalence for time period C (Nov. 16–Dec. 4, 2020) for each province. Error bars indicate 95% confidence intervals, 
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demonstrated in remote parts of BC, Saskatchewan and Mani-
toba as well as on the east coast in regions that may have 
underestimated the amount of community spread during this 
time period.

Period D: Nov. 15–Dec. 3, 2021
British Columbia, Alberta, Newfoundland and Labrador and 
Prince Edward Island tested a combined 6407 samples in this 
time period. Raw anti-nucleocapsid seroprevalence was 
3.53% (95% CI 2.93–4.21) in BC, 9.18% (95% CI 8.11–
10.35) in Alberta, 1.1% (95% CI 0.23–3.20) in Newfound-
land and Labrador and 15.0% (95% CI 8.65–23.53) in Prince 
Edward Island. Age-adjusted anti-nucleocapsid seropreva-
lence was 5.78% (95% CI 3.76–8.21) in BC, 11.8% (95% CI 
6.87–17.84) in Alberta and 0.60% (95% CI 0.11–1.51) in 
Newfoundland and Labrador.

Comparison over time was possible with BC and Alberta 
data for all 4 time periods, with Saskatchewan and Newfound-
land and Labrador for 3 time periods (B, C and D), Nova 
Scotia for 2 time periods (B and C), and Prince Edward Island 
for 2 time periods (C and D), and is reflected in Figure 1, 
showing increases in seropositivity for time periods C and D.

Longitudinal analysis of BC samples: Nov. 15, 2021 
–June 11, 2022
To assess seroprevalence after the emergence of the SARS-
CoV-2 Omicron variant B.1.1.529, 4699 samples were tested 
in BC in weekly batches over 7 months, using a multiplex 

serology assay. Seroprevalence increased sharply from 
November 2021, before plateauing in March 2022 and gradu-
ally increasing between April and June 2022 (Figure 4). Esti-
mated seroprevalence was 4.3% (95% CI 2.0%–8.8%) in 
November 2021, rising to 39.1% (95% CI 36.0%–42.4%) by 
the beginning of March 2022, and 43.0% (95% CI 38.3%–
47.9%) by the middle of June 2022.

Interpretation

Data from this national serosurveillance study show several 
key findings regarding SARS-CoV-2 spread in Canada. First, 
SARS-CoV-2 community spread before the declaration of the 
pandemic in March 2020 was more expansive than detected 
via PCR testing. During sampling period A, it was believed 
that there was no community spread in BC and Alberta, and 
no infections in Saskatchewan.27–29 Despite this, the raw sero-
prevalence results show early, low community spread among 
pregnant people within these provinces. During sampling 
period C, before the introduction of SARS-CoV-2 vaccines, 
seroprevalence among pregnant people varied widely across 
provinces, from 0.33% in Newfoundland and Labrador to 
5.38% in Quebec. For the 4 provinces where comparison can 
be made between December 2020 and December 2021 (time 
periods C and D), we found a modest rise from 2.14% to 
5.78% for BC, and more significant increases from 1%–2% to 
more than 10% in Alberta and Prince Edward Island. The 
evolution of the pandemic between provinces and within each 

Table 1: Comparison of rates of positive infection confirmed by polymerase chain reaction testing among pregnant people from 
CANCOVID-Preg, and among females aged 20–49 years from StatCan region for time period C (Nov. 16–Dec. 4, 2020) and results 
of SARS-CoV-2 sero-screening adjusted for age (November and December 2020)*

Region Province

Raw 
seroprevalence 

(95% CI)

PCR-positive rate 
in pregnant 

people (95% CI)
Rate ratio
(95% CI)

Age-adjusted 
seroprevalence 

(95% CI)

PCR-positive rate 
in region-specific 

females aged 
20–49 yr 
(95% CI)

Rate ratio 
(95% CI)

1 British Columbia 2.14 (1.63–2.74) 0.62 (0.55–0.70) 3.44 (2.57–4.48) 1.87 (1.12–2.80) 1.13 (1.12–1.16) 1.84 (1.37–2.36)

2 Alberta 2.07 (1.63–2.59) 0.86 (0.78–0.95) 2.40 (1.84–3.02) 1.78 (1.20–2.47) 2.11 (2.08–2.13) 0.85 (0.65–1.06)

2 Saskatchewan 1.81 (1.06–2.88) – – 1.29 (0.62–2.19) 2.11 (2.08–2.13) 0.61 (0.30–0.96)

2 Manitoba 4.28 (1.86–8.26) 1.24 (1.08–1.44) 3.44 (1.28–6.11) 5.62 (1.42–12.42) 2.11 (2.08–2.13) 2.79 (1.27–4.55)

3 Ontario 3.86 (3.39–4.38) 0.47 (0.43–0.51) 8.25 (7.13–9.48) 5.67 (3.93–7.50) 1.28 (1.27–1.29) 4.42 (3.97–4.87)

4 Quebec 5.38 (4.19–6.80) 1.01 (0.94–1.08) 5.33 (4.06–6.68) 5.95 (2.66–10.44) 2.45 (2.42–2.47) 2.43 (1.90–2.99)

5 Nova Scotia 1.41 (0.57–2.88) 0.17 (0.09–0.30) 8.27 (2.56–20.47) 0.96 (0.33–1.90) 0.11 (0.10–0.12) 8.90 (1.80–17.28)

5 Newfoundland 
and Labrador

0.33 (0.01–1.80) 0.00 (0.00–0.13) –† 0.24 (0.01–0.87) 0.11 (0.10–0.12) 2.88 (0.00–9.02)

5 New Brunswick 1.01 (0.12–2.59) 0.05 (0.01–0.15) 15.69 (2.64–
93.37)

0.91 (0.09–2.65) 0.11 (0.10–0.12) 8.93 (0.00–22.79)

5 Prince Edward 
Island

1.11 (0.03–6.04) 0.00 (0.00–0.36) –† 1.11 (0.03–6.04) 0.11 (0.10–0.12) 9.83 (0.00–30.97)

Note: CANCOVID-Preg = COVID-19 in Pregnancy: Epidemiology, Maternal and Infant Outcomes, CI = confidence interval, PCR = polymerase chain reaction, StatCan = 
Statistics Canada.
*Rate ratios shown for comparison with raw rates for the pregnant population, and age-adjusted seroprevalence estimates for the general female population. Rate for Prince 
Edward Island is not age adjusted. Shown as rates per 100. PCR-positive rates not available for pregnant people in Saskatchewan.
†Rate ratio not possible to calculate.
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province has shown distinctive differences, possibly a result of 
varying public health policy and population density. Nonethe-
less, data from all provinces showed significant vulnerability 
to subsequent waves of the pandemic.

Before this study, Canadian seroprevalence estimates from 
testing of residual serum by Canadian Blood Services7,10 
showed results similar to ours for sampling periods A and B, 
but with some important differences within sampling period C. 
Canadian Blood Services samples from November 2020 
showed a lower seroprevalence in Ontario (3.86% v. 0.77%), 
Nova Scotia (1.41% v. 0.19%) and Prince Edward Island 

(1.11% v. 0%), but higher seroprevalence in Saskatchewan 
(1.81% v. 4.17%) and Manitoba (4.28% v. 8.56%). These dis-
crepancies may reflect the selection biases of blood donors in 
the Canadian Blood Services sampling methodology, which 
may be different from the potential biases inherent in ante
natal serum screening. Although antenatal sera results may 
reflect variability in fertility rates in certain subpopulations 
that can affect generalizability of results, compared with other 
sampling they cover broad geographies, cultures and ethnici-
ties, and socioeconomic groups, owing to high uptake rates of 
prenatal infection screening.13–15

Province/Territory
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Nova Scotia

Prince Edward Island

Newfoundland and Labrador

Yukon

Northwest Territories

Nunavut

2.14%

2.07%

1.81%

4.28%

1.11%

1.41%

3.86%

5.38%

0.33%

1.01%

Figure 3: Location of positive and negative antenatal serum results for SARS-CoV-2 for time period C (Nov. 16–Dec. 4, 2020). Blue crosses 
indicate seropositive samples and red crosses indicate seronegative samples. Regional mapping of samples was not possible for samples from 
Alberta, New Brunswick and Newfoundland and Labrador. Numbers indicate raw seroprevalence.
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Our findings also show important differences when com-
pared with prevalence of positive PCR tests for SARS-CoV-2 
for the same time periods, with seroprevalence found to be 
consistently higher.

Comparison between antenatal serum samples and PCR 
test results indicates the underdetection of SARS-CoV-2 
infections in a comparable population.

Despite varying provincial PCR testing protocols and 
provisions, these findings of higher seroprevalence when 
compared with PCR test results in nearly all of the prov-
inces show an important level of undetected SARS-CoV-2 
spread. They also suggest a useful mechanism for public 
health monitoring of the pandemic that overcomes the sub-
stantial cost and variable availability of PCR testing. This is 
particularly evident in the BC provincial longitudinal analy-
sis from November 2021 to June 2022. During this time 
period, PCR testing was no longer available in the 
community for contact tracing or mildly symptomatic cases. 
These current results are consistent with postal seropreva-
lence estimates from Alberta through March 202230 and 
confirm a finding of marked increases in seropositivity dur-
ing the Omicron wave, reflective of widespread community 
exposure in reproductive-age adults.

Limitations
Although testing used antenatal sera with the possibility of 
some pregnant people being more cautious of SARS-CoV-2 
transmission, these samples do not necessarily represent 
planned or continued pregnancies. Given the large variation 
of adjusted societal behaviour, samples were not available 
from many provinces for the sampling periods A and B, and 
were limited by laboratory capacity for time period D, result-
ing in a smaller sample size for these time periods as com-
pared with sampling period C. Additionally, given that wan-
ing of SARS-CoV-2 antibodies remains an area of 
investigation, a lack of detectable antibody does not necessar-
ily indicate a lack of previous infection. Seroprevalence was 
presumed to be cumulative for the purposes of comparison 
with PCR-confirmed cases and it is therefore possible, with 
waning antibody levels, that the percentage of individuals with 
previous SARS-CoV-2 infection is higher than our seropreva-
lence estimates. However, as the only accepted correlate of 
immunity is neutralization of viral strain cultures among con-
valescent patients, the seroprevalence estimates presented 
here likely represent the upper limit of individuals who were 
previously exposed to SARS-CoV-2 before vaccination.31 Of 
importance, the delay in approvals for doing the assays and 
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sharing the data greatly limited the public health value of this 
information to inform real-time decisions. This is a concern 
that has been echoed by the Pan-Canadian Health Data Strat-
egy expert advisory group32 and highlights how administrative 
delays in the context of a pandemic need to be improved upon 
for effective future public health responses in Canada.

Conclusion
The findings from this study provide data that may be of use to 
policy-makers and epidemiologists who now have the task of 
reviewing the various approaches during the COVID-19 pan-
demic, including effective and ineffective prevention strategies 
and public health responses, with a view to better global prepa-
ration in the future. Polymerase chain reaction testing, 
although used extensively for the first year of the pandemic, 
presented a costly and inaccurate measure of population preva
lence, according to these seroprevalence results. Use of this 
approach in the future presents an opportunity to track infec-
tious epidemiology throughout a subset of the population.

This national serosurveillance project using antenatal serum 
samples as a window into the general population shows more 
expansive spread of SARS-CoV-2 before the pandemic was 
declared than previously thought. We also document variability 
in how each province experienced waves of SARS-CoV-2 infec-
tion and show that seroprevalence was up to 8.90 (95% CI 
1.80–17.28) times greater than reported prevalence of PCR-
positive cases. Despite this undetected spread, seroprevalence in 
our sampling of pregnant people remained low in Canada until 
the end of 2021 and at a level suggesting widespread suscepti-
bility to SARS-CoV-2 infection before the introduction of vac-
cination. Antenatal sero-samples represent a highly valuable 
window into the population health burden of this pandemic 
and, possibly, other infectious diseases of public health signifi-
cance. In the future, they can be deployed in a timely and effec-
tive manner to inform and guide public health responses.
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