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ABSTRACT
Objectives Studies on the management of the COVID- 19 
pandemic through testing have been conducted in 
countries that have been hardest hit by this pandemic. 
Considering the importance of testing in containing the 
spread of COVID- 19, it is useful to have evidence on 
continuing COVID- 19 testing even in countries where the 
prevalence of COVID- 19 is relatively low. We, therefore, 
examined the association between reported COVID- 19 
symptoms and testing for COVID- 19 in Canada.
Design and settings We conducted an online survey 
using the SurveyMonkey platform between July and 
October 2020 across Canada.
Participants A nationally representative sample size of 
2790 adult individuals was used.
Results Our findings show that respondents who reported 
that they and/or members of their households had 
COVID- 19 symptoms were more likely to test for COVID- 19 
(adjusted OR, aOR 1.91; 95% CI 1.32 to 2.76) as compared 
with those who did not report COVID- 19 symptoms. The 
likelihood of testing for COVID- 19 was lower among male 
respondents compared with females (aOR 0.69; 95% CI 
0.49 to 0.96), respondents aged 65–84 compared with 
those aged 18–44 (aOR 0.62; 95% CI 0.42 to 0.93), and 
respondents in British Columbia compared with those 
residing in Quebec. Higher odds of testing for COVID- 19 
were found among respondents who lived in Alberta 
compared with those who lived in Quebec (aOR 0.42; 95% 
CI 0.23 to 0.75) and respondents who had postgraduate 
education compared with those with high school or 
less education (aOR 1.84; 95% CI 1.01 to 3.36). The 
association between reported COVID- 19 symptoms and 
testing for COVID- 19 was statistically significant among 
female respondents (aOR 1.52; 95% CI 1.81 to 3.52) but 
not among male respondents.
Conclusions In conclusion, this study provides evidence 
in support of the hypothesis that there is significant 
association between reported COVID- 19 symptoms and 
COVID- 19 testing among adult Canadians. The study 
highlights the need for the Canadian government to 
prioritise subpopulations (ie, males, those aged 65–85, 
and those with high school or less education) that have 
lower likelihood of seeking COVID- 19 testing to get tested 
when they have symptoms.

INTRODUCTION
Since the outbreak of the novel coronavirus 
in November 2019, also known as COVID- 19, 
in Wuhan, China, the disease has spread to 
220 countries and territories across the globe. 
Canada confirmed its first case of COVID- 19 
on 25 January 2020.1 The emergence of the 
COVID- 19 pandemic in Canada has affected 
all provinces within the country with Ontario 
and Quebec reporting the highest proportion 
of infections.2 3 Available statistics show that as 
of 20 December 2021, Canada had recorded 
more than 1.9 million cases and over 30 000 
deaths, with around 1.8 million total recov-
eries and 64 000 active cases.4 See figure 1 for 
the total COVID- 19 cases in Canada since the 
beginning of the pandemic.

COVID- 19 is a respiratory infectious disease 
and is characterised by symptoms that are 
similar to common cold, Middle East respi-
ratory syndrome and SARS.5 6 Based on the 
current epidemiological findings, the WHO 
asserts that the most common symptoms of 

Strengths and limitations of this study

 ► Our study is among the few studies that have pro-
vided an insight into the association between report-
ed COVID- 19 symptoms and testing for COVID- 19 in 
Canada.

 ► Moreover, the sample used for this study is weighted 
to have a national representation and therefore facil-
itates the generalisability of the findings to the larger 
Canadian adult population.

 ► In terms of limitations, this study was based on a 
nationally representative data that was collected on-
line, which could have led to sampling bias, as only 
those with internet access would have been able to 
access the survey.

 ► The results cannot be interpreted as causal rela-
tionship since the study adopted a cross- sectional 
design.
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COVID- 19 could include runny nose, fever, diarrhoea, 
dry cough, and tiredness.7 8 However, in severe cases, 
patients are at risk of developing coagulation disorder, 
septic shock and dyspnoea.8 Nevertheless, some individ-
uals are asymptomatic carriers of the virus and do not 
show any symptoms.9

In Canada, the federal government in collaboration 
with provincial public health institutions has worked 
to control the spread of COVID- 19 by employing 
several public health measures such as social (physical) 
distancing, travel restrictions, closure of schools and 
increasing testing and tracing capacity.3 In this paper, we 
have focused primarily on the prevalence and determi-
nants of COVID- 19 testing in Canada. As of 20 December 
2021, the country had about 50 635 831 tests done for 
COVID- 19 with a test rate of 1 324 623 per 1 million popu-
lation.4 Irrespective of the type of COVID- 19 test used, 
random testing is postulated to be the most efficient ways 
of controlling the spread of the disease among the popu-
lation.10 11 Yet, Canada’s testing capacity has been limited 
to symptom- based screening.12 This situation may have 
serious repercussion on the country’s capacity to effec-
tively control the disease in the wake of yet another wave 
of COVID- 19, hence, warranting the need for a study that 
examines the association between self- reported symptoms 
and testing for COVID- 19 in Canada.

Despite Canada’s relative success in containing the 
spread of COVID- 19, little attention has been paid to 
assess its COVID- 19 testing strategy. Current literature 
primarily focuses on countries with higher infection and 
death rates such as Spain, China, UK and USA.13 There 
has been observed heterogeneity in getting tested for 
COVID- 19 among the Canadian adult population that 
remains sparsely investigated. To fully comprehend the 
dynamics of COVID- 19 tests, we examined the associa-
tion between reported COVID- 19 symptoms and testing 
for COVID- 19. This study is timely to the advancement 

of effective mechanisms to enhance the effectiveness of 
COVID- 19 testing strategy in Canada.14

MATERIALS AND METHODS
Study design and data collection
We conducted an online survey using the SurveyMonkey 
platform. The portal for this platform is available on the 
University of Ottawa website in both French and English 
language (https://socialsciences.uottawa.ca/research/ 
covid19-survey). This survey has been adapted from 
Canning et al.15 The survey adopted a cross- sectional 
design, with the data collection taking place in three 
waves. However, for this study, we relied on data from 
the first wave which was conducted between July and 
October 2020 (as shown in figure 1). For data collec-
tion, we shared the survey in various social networks 
and encouraged the snowball method. We also shared 
the University of Ottawa’s Web links via sponsored posts 
on Facebook in English and French via the university’s 
institutional account. Survey questions were related to 
sociodemographic characteristics, recent work experi-
ence and loss of income, symptoms of COVID- 19 among 
individuals and members of their households, mental 
health condition, social distancing behaviour and 
COVID- 19 testing. On average, the English survey took 
7 min and French survey took 8 min to be completed by 
the respondents. In total, 4875 responses across Canada 
were collected. Of this number, 3225 responses were in 
English with the remaining 1650 in French. However, 
for the purpose of this study only respondents who had 
complete information on reported COVID- 19- related 
symptoms and that of members of their households were 
included. Therefore, the sample size used for the anal-
ysis is 2790.

Figure 1 COVID- 19 cases in Canada since the beginning of the pandemic.
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Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

Outcome variable
The outcome variable for our analysis was COVID- 19 
testing. This was derived from the question: ‘Have you 
ever been tested for coronavirus (COVID- 19)?’ The 
possible responses to the question were ‘yes’, ‘no’ and 
‘don’t know’. For the purpose of this study, missing obser-
vations were excluded from the analytical dataset.

Explanatory variables
The key explanatory variable in this study was COVID- 19- 
related symptoms among respondents or a member of 
their household. There were two explanatory variables 
that were used to generate this variable: COVID- 19- related 
symptoms among respondents and COVID- 19- related 
symptoms among household members. We derived the 
former by asking whether the respondents had experi-
enced either fever, dry cough, decreased sense of smell/
taste, other influenza- like symptoms and/or shortness 
of breath within the past 2 weeks preceding the survey. 
The responses were ‘yes’, ‘no’ and ‘don’t know’. Respon-
dents who reported having experienced at least one of 
the aforementioned symptoms were considered as those 
with reported COVID- 19- related symptoms whereas the 
remaining respondents were categorised as having expe-
rienced no COVID- 19- related symptoms. For the second 
explanatory variable, that is, COVID- 19- related symptoms 
among household members, the variable was derived by 
asking whether ‘anyone else in your household besides 
yourself experienced any of the following symptoms in 
the past 2 weeks’. The responses were categorised as 
‘yes’, ‘no’ and ‘don’t know’. COVID- 19- related symptoms 
among household members were obtained from affirma-
tive responses provided by respondents to at least one 
of the symptoms among household members (fever, dry 
cough, decreased sense of smell/taste, other influenza- like 
symptoms and/or shortness of breath); otherwise, they 
were categorised as not reporting any COVID- 19- related 
symptoms among household members. Finally, COVID- 
19- related symptoms among respondents or household 
members was obtained by creating a composite variable 
from the two variables. Respondents who mentioned that 
they and/or members of their households had COVID- 
19- related symptoms were put in one category (coded as 
1) and those who responded that they and/or members 
of their households had no COVID- 19- related symptoms 
were put into another category (coded as 0).

Covariates
We selected nine variables as covariates in this study. These 
included gender (female and male), age (18–44, 45–64, 
65–84 and 85 years and above), province (Quebec, British 
Columbia, Ontario, Alberta and other provinces), ethnic 
groups (white, black, mixed race and other- aboriginal/

indigenous, Asian, Latin American, Arab and other 
ethnicity), being a minority (no and yes), highest level of 
education (high school or less, college/CEGEP (Collège 
d'enseignement général et professionnel, known in 
English as a general and vocational college) or undergrad-
uate university degree, and postgraduate), total personal 
income in 2019, and number of household members. 
The number of household members were coded as 1, 2–3 
and 4 or more. Total annual income in 2019 was coded 
as ‘less than US$20 000’, ‘US$20 000 to less than US$50 
000’, ‘US$50 000 to less than US$100 000’ and ‘US$100 
000 or more’.

Statistical analysis
Stata V.14 was used to clean the data, recode variables, 
and analyse the data. Both descriptive (frequencies and 
percentages) and inferential (χ2 test of independence 
and multivariate logistic regression) analyses were carried 
out. Frequencies and percentages were first used to 
describe the socio- demographic characteristics of the 
respondents and present the proportions of testing for 
COVID- 19 among the respondents using charts. Next, 
χ2 test of independence was used to show the difference 
in testing for COVID- 19 among the respondents across 
self- reported COVID- 19 symptoms and the sociodemo-
graphic characteristics of the respondents. Statistical 
significance was obtained at 95% CI. Next, a multivari-
able logistic regression was employed to examine the 
effect of reported COVID- 19 symptoms on COVID- 19 
testing among the respondents. Progressive modelling, 
consisting of gradually controlling for covariates in five 
regression models, was performed. Model 1 had only 
reported COVID- 19 symptoms and testing. In model 
2, demographic variables such as gender and age were 
added as controls. In model 3, province, ethnicity and 
minority group were added to the variables in model 2 
as controls. In model 4, education, and total income in 
2019 were included in the modelling. In the final model 
(model 5), number of household members was included 
to the variables in model 4. The results were presented as 
adjusted ORs (aOR) at 95% CI. Finally, the results of the 
multivariable logistic regression were disaggregated by 
gender. Both descriptive statistics and regression results 
were weighted to have national representativeness. We 
followed the Strengthening the Reporting of Observa-
tional Studies in Epidemiology reporting guideline in 
reporting the results.

RESULTS
Sociodemographic characteristics of respondents
In table 1, we present descriptive weighted statistics on the 
sociodemographic characteristics of the respondents. Of 
the 2790 respondents, 51.20% were females. Majority of 
the respondents (44.97%) were aged 18–44 years. More 
than one- third of the respondents (38.45%) were living 
in Ontario. Majority of the respondents (86.08%) were 
whites, with approximately 12% of the total respondents 
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belonging to a minority group. With respect to highest 
educational attainment, 65.21% had completed college//
CEGEP or undergraduate university degree. Majority of 
the respondents had their annual income in the range 
of US$50 000 and US$100 000 for 2019 (35.56%). Many 
of the respondents (57.91%) belonged to a 2–3- member 
household while 22.76% belonged to households with 
four or more members.

Prevalence of testing for COVID-19
The results of this study show that, of the entirety of the 
respondents in this study, 81.8% had not undergone 
testing for COVID- 19 in Canada even once since the 
start of the pandemic, with only 18.2% reporting to have 
undergone testing for COVID- 19 (figure 2).

Testing for COVID-19 by reported COVID-19-related symptoms 
and across sociodemographic factors of respondents
Testing for COVID- 19 had statistically significant differ-
ence for COVID- 19 symptoms among respondents and/
or household members, gender, age, province and 
highest level of education. However, total annual income 
in 2019, minority group, ethnic group and household 
size were found not to be statistically significant. Across 
variables that showed statistically significant differences 
in prevalence of testing for COVID- 19, the prevalence 
of being tested for COVID- 19 was almost double among 
the respondents and/or household members who had 
experienced COVID- 19 symptoms (27.90%) as compared 
with those who did not experience COVID- 19 symptoms 
(16.23%). As shown in table 2 the highest prevalence of 
testing for COVID- 19 was found among female respon-
dents (20.71%), those aged 85 years and above (25.28%), 
respondents who lived in Alberta (38.85%) and those 
with College/CEGEP or undergraduate university degree 
(19.13%).

Multivariable logistic regression results on the association 
between reported COVID-19 symptoms and testing for 
COVID-19 disaggregated by gender
Model 5 of table 3 summarises the multivariable logistic 
regression results for the association between reported 
COVID- 19 symptoms and testing for COVID- 19 while 
controlling for all covariates. The results showed that 
respondents who reported that they and/or members of 
their households had COVID- 19 symptoms were more 
likely to test for COVID- 19 (aOR 1.91; 95% CI 1.32 to 2.76) 
as compared with those who did not report COVID- 19 
symptoms. The likelihood of testing for COVID- 19 was 
lower among male respondents compared with females 
(aOR 0.69; 95% CI 0.49 to 0.96), respondents aged 65–84 

Figure 2 Prevalence of testing for COVID- 19 in Canada.

Table 1 Descriptive statistics on sociodemographic 
characteristics of respondents

Variables
Weighted 
frequency

Weighted 
percentage

Gender   

  Female 1428   51.20

  Male 1362   48.80

Age   

  18–44 1255   44.97

  45–64 936   33.54

  65–84 550   19.71

  85 years and above 50   1.78

Province   

  Quebec 628   22.52

  British Columbia 391   14.02

  Ontario 1073   38.45

  Alberta 320   11.47

  Other provinces 378   13.54

Ethnic groups   

  White 2402   86.08

  Black 85   3.06

  Mixed race 126   4.52

  Other ethnic groups 177   6.35

Belong to a minority group   

  No 2450   87.81

  Yes 340   12.19

Highest level of education   

  High school or less 384   13.75

  College/CEGEP or undergraduate 
university degree

1819   65.21

  Postgraduate 587   21.04

Total annual income in 2019   

  Less than US$20 000 646   23.15

  US$20 000 to less than US$50 000 870   31.20

  US$50 000 to less than US$100 000 992   35.56

  US$100 000 or more 281   10.08

No of household members   

  1 540   19.43

  2–3 1616   57.91

  4 or more 635   22.76

  Total sample size 2790   100.00

CEGEP—General and vocational college; Other ethnic groups—
Aboriginal/Indigenous, Asian, Latin American, Arab and other ethnicity.
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compared with those aged 18–44 (aOR 0.62; 95% CI 0.42 
to 0.93), and respondents in British Columbia compared 
with those in Quebec (aOR 0.42; 95% CI 0.23 to 0.75). 
Higher odds of testing for COVID- 19 were found among 
respondents who lived in Alberta compared with those 
who lived in Quebec (aOR 3.11; 95% CI 1.82 to 5.32) and 

respondents who had postgraduate education compared 
with those with high school or less (aOR 1.84; 95% CI 
1.01 to 3.36).

The disaggregated results by gender showed that, 
among male respondents, only province showed statis-
tically significant association with testing for COVID- 19. 

Table 2 Prevalence of testing for COVID- 19 across reported COVID- 19- related symptoms and sociodemographic factors of 
respondents

Variables Tested for COVID- 19 χ2 P value

COVID- 19 symptoms among respondents and/or 
household member

59.47 <0.001

  No 16.23

  Yes 27.90

Gender 4.70 0.030

  Female 20.71

  Male 15.49

Age 44.54 <0.001

  18–44 21.54

  45–64 16.46

  65–84 12.73

  85 years and above 25.28

Province 43.25 <0.001

  Quebec 16.34

  British Columbia 7.77

  Ontario 18.92

  Alberta 38.85

  Other 12.32

Ethnic groups 4.22 0.238

  White 17.30

  Black 8.46

  Mixed race 28.41

  Other ethnic groups 27.37

Minority group 0.42 0.515

  No 17.71

  Yes 21.47

Highest level of education 9.05 0.011

  High school or less 12.39

  College/CEGEP or undergraduate university degree 19.13

  Postgraduate 18.95

Total income in 2019 5.95 0.114

  Less than US$20 000 21.85

  US$20 000 to less than US$50 000 17.71

  US$50 000 to less than US$100 000 16.25

  US$100 000 or more 17.86

No of household members 1.96 0.375

  1 19.89

  2–3 17.17

  4 or more 19.23
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Table 3 Multivariable logistic regression results on the association between reported COVID- 19 symptoms and testing for 
COVID- 19

Variables
aOR (95% CI)
Model 1

aOR (95% CI)
Model 2

aOR (95% CI)
Model 3

aOR (95% CI)
Model 4

aOR (95% CI)
Model 5

COVID- 19 symptoms among 
respondents and/or household member

        

  No Reference Reference Reference Reference Reference

  Yes 2.00*** (1.37 to 2.92) 1.89*** (1.29 to 2.76) 1.94** (1.33 to 2.82) 1.91** (1.32 to 2.76) 1.91** (1.32 to 2.76)

Gender         

  Female   Reference Reference Reference Reference

  Male   0.70* (0.49 to 0.98) 0.67* (0.48 to 0.93) 0.71* (0.50 to 0.98) 0.69* (0.49 to 0.96)

Age         

  18–44   Reference Reference Reference Reference

  45–64   0.76 (0.54 to 1.09) 0.79 (0.56 to 1.13) 0.87 (0.61 to 1.24) 0.86 (0.60 to 1.22)

  65–84   0.57** (0.40 to 0.82) 0.61 (0.42 to 0.88) 0.66*(0.45 to 0.96) 0.62* (0.42 to 0.93)

  85 years and above   1.27 (0.16 to 10.20) 1.41 (0.15 to 13.23) 1.33 (0.17 to 10.35) 1.10 (0.14 to 8.70)

Province         

  Quebec     Reference Reference Reference

  British Columbia     0.42** (0.24 to 0.75) 0.41** (0.23 to 0.74) 0.42** (0.23 to 0.75)

  Ontario     1.17 (0.83 to 1.66) 1.17 (0.83 to 1.64) 1.19 (0.85 to 1.67)

  Alberta     2.97*** (1.70 to 5.18) 3.08*** (1.81 to 5.27) 3.11*** (1.82 to 
5.32)

  Other provinces     0.65 (0.36 to 1.15) 0.70 (0.40 to 1.21) 0.72 (0.42 to 1.25)

Ethnic groups         

  White     Reference Reference Reference

  Black     0.38* (0.14 to 0.99) 0.39 (0.15 to 1.03) 0.38 (0.14 to 1.02)

  Mixed race     1.46 (0.60 to 3.52) 1.51 (0.62 to 3.69) 1.59 (0.75 to 3.36)

  Other     1.53 (0.73 to 3.21) 1.61 (0.76 to 3.39) 1.53 (0.62 to 3.74)

Minority group         

  No     Reference Reference Reference

  Yes     1.03 (0.53 to 1.99) 0.99 (0.51 to 1.94) 1.02 (0.52 to 2.01)

Highest level of education         

  High school or less       Reference Reference

  College/CEGEP or undergraduate 
university degree

      1.70 (1.00 to 2.89) 1.68 (0.99 to 2.86)

  Postgraduate       1.88* (1.03 to 3.44) 1.84* (1.01 to 3.36)

Total income in 2019         

  Less than US$20 000       Reference Reference

  US$20 000 to less than US$50 000       0.74 (0.48 to 1.16) 0.74 (0.48 to 1.15)

  US$50 000 to less than US$100 000       0.64 (0.41 to 1.02) 0.64 (0.40 to 1.02)

  US$100 000 or more       0.68 (0.35 to 1.35) 0.72 (0.37 to 1.40)

No of household members         

  1         Reference

  2–3         0.78 (0.52 to 1.17)

  4 or more         0.74 (0.45 to 1.22)

Exponentiated coefficients; 95% CIs in brackets.
Model 1: Contains only reported COVID- 19 symptoms and testing.
Model 2: Adjusted for gender and age.
Model 3: Adjusted for gender, age, province, ethnicity and minority group.
Model 4: Adjusted for gender, age, province, ethnicity, and minority group, highest level of education and total income in 2019.
Model 5: Adjusted for gender, age, province, ethnicity, and minority group, highest level of education, total income in 2019 and number of household members.
*P<0.05, **p<0.01, ***p<0.001.
aOR, adjusted OR.
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Specifically, the likelihood of testing for COVID- 19 was 
lower among respondents in British Columbia compared 
with those in Quebec (aOR 0.15; 95% CI 0.05 to 0.48). 
Higher odds of testing for COVID- 19 were, however, 
found among respondents who lived in Alberta compared 
with those who lived in Quebec (aOR 4.12; 95% CI 1.56 to 
10.89) (model 5 of table 4). Among female respondents, 
reported COVID- 19 symptoms, age, province and highest 
level of education showed statistically significant associa-
tions with testing for COVID- 19. Specifically, the results 
showed that female respondents who reported that they 
and/or members of their households had COVID- 19 
symptoms were more likely to get tested for COVID- 19 
(aOR 1.52; 95% CI 1.81 to 3.52) as compared with those 
who did not report COVID- 19 symptoms. The likeli-
hood of testing for COVID- 19 was lower among respon-
dents aged 65–84 compared with those aged 18–44 (aOR 
0.34; 95% CI 0.23 to 0.50). Higher odds of testing for 
COVID- 19 were found among respondents who lived in 
Alberta compared with those who lived in Quebec (aOR 
2.83; 95% CI 1.69 to 4.73) and respondents who had 
postgraduate education compared with those with high 
school or less (aOR 2.05; 95% CI 1.11 to 3.78) (model 5 
of table 5).

DISCUSSION
This study examined the association between reported 
COVID- 19- related symptoms and testing for COVID- 19 
among the Canadian population. Only 18.2% of Cana-
dian adults reported that they or a member of their 
household had been tested for COVID- 19. This preva-
lence is higher than what has been reported in previous 
nationally representative study conducted in Canada16 
that found a prevalence of three percent for COVID- 19 
testing in Canada in January 2020. Although the observed 
prevalence of COVID- 19 testing reflects an improvement 
in the testing capacity in the country, the prevalence 
remained low at the time the first wave of our survey was 
completed. This could be due to the testing guidelines in 
Canada that is mainly focused on individuals who actively 
seek a test, thereby resulting in a selective set of cases 
that are largely presenting symptoms associated with the 
virus.11 The odds of getting tested was significantly associ-
ated with report of COVID- 19 symptoms at the individual 
level, with higher education levels, with number of house-
hold members and with the province of residence of the 
respondents.

Respondents who reported that they or members of 
their households had experienced COVID- 19- related 
symptoms were 2.37 times more likely to get tested as 
compared with those who did not experience these symp-
toms. Analogous findings have been reported in studies 
conducted in Canada.14 16 For example, the present anal-
ysis is in agreement with Lapointe- Shaw et al14 who found 
COVID- 19 testing to be reported in 2%–9% of symptom-
atic responses. The result implies that, despite Canada’s 
relatively effective response to COVID- 19 at the federal, 

provincial and regional levels, there may be several cases 
that are missed out due to the over- reliance on symp-
tomatic testing,11 thus leading to increasing number of 
COVID- 19 cases. Other studies suggest that in situations 
where COVID- 19 testing is most likely to be undertaken by 
symptomatic individuals, it stifles accurate measurement 
of COVID- 19 infection rate in the larger population.17 18 
Moreover, persons who do not experience COVID- 19- 
related symptoms (asymptomatic) are often reluctant to 
seek COVID- 19 test.19 The findings of this study under-
score the importance of random testing that the federal, 
provincial and regional public health departments have 
not considered to date. The governments should also 
educate and sensitise the Canadian population about the 
need to undertake routine testing irrespective of being 
symptomatic or asymptomatic.

Our findings revealed that the likelihood of testing for 
COVID- 19 was positively associated with higher education 
level. That is, compared with individuals with high school 
or less as their highest level of education, those with post-
graduate education reported greater odds of testing for 
COVID- 19. The result is incongruent to a related study 
conducted in Canada16 that found no significant associ-
ation between educational attainment and the possibility 
of undertaking COVID- 19 test. Generally, higher level of 
education is often associated with enhanced healthcare 
utilisation,20 which could explain higher testing preva-
lence among respondents with postgraduate or higher 
educational attainment.

The disaggregated results by gender showed that 
COVID- 19 symptoms had no statistically significant asso-
ciation with testing among males; but for female respon-
dents, this was statistically significant. However, the results 
indicate that compared with females, males have lower 
likelihood of testing for COVID- 19. Our result mirrors 
that of a related study from Canada21 that showed that 
males had significantly lower odds of seeking COVID- 19 
test compared with females. The observed gender differ-
ences in COVID- 19 testing could be explained by the risk 
perception and health seeking behaviour of males.21 22 
In a multicountry study, which included the UK, USA, 
Australia, Germany, Spain, Italy, Sweden, Mexico, Japan 
and South Korea, it was revealed that males display signifi-
cantly lower risk perception about COVID- 19 compared 
with females.23 Such low- risk perception tends to adversely 
affect males’ health- seeking behaviour including their 
uptake of COVID- 19 testing, thus making males less likely 
to go for COVID- 19 testing.

The study found significant association between age 
and COVID- 19 testing. Generally, available empirical 
evidence suggests that older people (65 years and older) 
are at the greatest risk of COVID- 19 infections,24 25 
hence, it is expected that they would be most likely to 
seek COVID- 19 test. Unexpectedly, we found that respon-
dents aged 65–84 years had significantly lower odds of 
undertaking COVID- 19 test compared with those aged 
18–44 years. This unexpected result may be attributed 
to the fact that the current study did not include older 
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Table 4 Multivariable logistic regression results on the association between reported COVID- 19 symptoms and testing for 
COVID- 19 among male respondents

Variables
aOR (95% CI)
Model 1

aOR (95% CI)
Model 2

aOR (95% CI)
Model 3

aOR (95% CI)
Model 4

aOR (95% CI)
Model 5

COVID- 19 symptoms among 
respondents and/or household 
member

  No Reference Reference Reference Reference Reference

  Yes 1.40 (0.64 to 3.09) 1.37 (0.61 to 3.08) 1.33 (0.58 to 3.08) 1.32 (0.58 to 2.99) 1.31 (0.57 to 2.97)

Age

  18–44 Reference Reference Reference Reference

  45–64 0.85 (0.42 to 1.75) 0.88 (0.43 to 1.80) 1.05 (0.51 to 2.15) 1.05 (0.51 to 2.13)

  65–84 0.99 (0.50 to 1.97) 1.07 (0.53 to 2.16) 1.20 (0.59 to 2.43) 1.16 (0.57 to 2.37)

  85 years and above – – – –

Province

  Quebec Reference Reference Reference

  British Columbia 0.18** (0.08 to 0.55) 0.15** (0.05 to 0.48) 0.15** (0.05 to 0.48)

  Ontario 1.60 (0.91 to 2.81) 1.53 (0.87 to 2.70) 1.57 (0.88 to 2.79)

  Alberta 3.82** (1.46 to 10.02) 4.08** (1.55 to 10.75) 4.12*** (1.56 to 10.89)

  Other provinces 0.49 (0.14 to 1.66) 0.51 (0.15 to 1.72) 0.53 (0.16 to 1.80)

Ethnic groups

  White Reference Reference Reference

  Black 0.18 (0.03 to 1.12) 0.23 (0.04 to 1.42) 0.23 (0.04 to 1.47)

  Mixed race 1.35 (0.35 to 5.29) 1.54 (0.40 to 5.96) 1.61 (0.40 to 6.40)

  Other 1.73 (0.54 to 5.49) 1.88 (0.60 to 5.90) 1.90 (0.61 to 5.97)

Minority group

  No Reference Reference Reference

  Yes 0.94 (0.33 to 2.66) 0.80 (0.28 to 2.31) 0.83 (0.28 to 2.43)

Highest level of education

  High school or less Reference Reference

  College/CEGEP or 
undergraduate university 
degree

1.73 (0.72 to 4.15) 1.70 (0.70 to 4.08)

  Postgraduate 1.65 (0.58 to 4.65) 1.58 (0.55 to 4.54)

Total income in 2019

  Less than US$20 000 Reference Reference

  US$20 000 to less than 
US$50 000

0.63 (0.28 to 1.43) 0.63 (0.27 to 1.44)

  US$50 000 to less than 
US$100 000

0.56 (0.23 to 1.32) 0.55 (0.23 to 1.30)

  US$100 000 or more 0.45 (0.13 to 1.51) 0.49 (0.15 to 1.60)

No of household members

  1 Reference

  2–3 0.72 (0.35 to 1.45)

  4 or more 0.64 (0.24 to 1.68)

Exponentiated coefficients; 95% CIs in brackets.
Model 1: Contains only reported COVID- 19 symptoms and testing.
Model 2: Adjusted for gender and age.
Model 3: Adjusted for gender, age, province, ethnicity and minority group.
Model 4: Adjusted for gender, age, province, ethnicity, and minority group, highest level of education and total income in 2019.
Model 5: Adjusted for gender, age, province, ethnicity and minority group, highest level of education, total income in 2019 and number of household 
members.
*P<0.05, **p<0.01, ***p<0.001.
aOR, adjusted OR.
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Table 5 Multivariable logistic regression results on the association between reported COVID- 19 symptoms and testing for 
COVID- 19 among female respondents

Variables
aOR (95% CI)
Model 1

aOR (95% CI)
Model 2

aOR (95% CI)
Model 3

aOR (95% CI)
Model 4

aOR (95% CI)
Model 5

COVID- 19 symptoms 
among respondents and/
or household member

          

  No Reference Reference Reference Reference Reference

  Yes 2.63*** (1.87 to 3.70) 2.50*** (1.79 to 3.48) 2.60*** (1.88 to 3.60) 2.49*** (1.79 to 3.48) 1.52*** (1.81 to 3.52)

Age           

  18–44   Reference Reference Reference Reference

  45–64   0.70* (0.51 to 0.95) 0.72* (0.53 to 0.98) 0.77 (0.55 to 1.06) 0.74 (0.53 to 1.03)

  65–84   0.34*** (0.24 to 0.47) 0.35*** (0.25 to 0.50) 0.37*** (0.26 to 0.53) 0.34*** (0.23 to 0.50)

  85 years and above   1.42 (0.17 to 11.97) 1.59 (0.18 to 14.31) 1.44 (0.19 to 10.79) 1.20 (0.16 to 8.92)

Province           

  Quebec     Reference Reference Reference

  British Columbia     0.52 (0.26 to 1.04) 0.55 (0.28 to 1.06) 0.56 (0.29 to 1.09)

  Ontario     0.97 (0.64 to 1.46) 1.01 (0.69 to 1.47) 1.03 (0.71 to 1.50)

  Alberta     2.65*** (1.53 to 4.57) 2.79*** (1.67 to 4.67) 2.83*** (1.69 to 4.73)

  Other provinces     0.81 (0.44 to 1.49) 0.89 (0.51 to 1.55) 0.91 (0.53 to 1.58)

Ethnic groups           

  White     Reference Reference Reference

  Black     0.64 (0.23 to 1.82) 0.59 (0.21 to 1.69) 0.57 (0.20 to 1.64)

  Mixed race     1.74 (0.76 to 4.00) 1.70 (0.73 to 3.97) 1.68 (0.51 to 2.22)

  Other     1.11 (0.55 to 2.26) 1.08 (0.52 to 2.46) 1.07 (0.72 to 3.92)

Minority group           

  No     Reference Reference Reference

  Yes     1.15 (0.59 to 2.23) 1.21 (0.61 to 2.40) 1.25 (0.63 to 2.46)

Highest level of education           

  High school or less       Reference Reference

  College/CEGEP or 
undergraduate university 
degree

      1.68 (0.98 to 2.87) 1.65 (0.97 to 2.80)

  Postgraduate       2.12*(1.14 to 3.94) 2.05*(1.11 to 3.78)

Total income in 2019           

  Less than US$20 000       Reference Reference

  US$20 000 to less than 
US$50 000

      0.85 (0.53 to 1.37) 0.84 (0.48 to 1.15)

  US$50 000 to less than 
US$100 000

      0.72 (0.44 to 1.15) 0.73 (0.40 to 1.02)

  US$100 000 or more       0.87 (0.47 to 1.63) 0.91 (0.48 to 1.68)

No of household members           

  1         Reference

  2–3         0.82 (0.56 to 1.19)

  4 or more         0.73 (0.47 to 1.14)

Exponentiated coefficients; 95% CIs in brackets.
Model 1: Contains only reported COVID- 19 symptoms and testing.
Model 2: Adjusted for gender and age.
Model 3: Adjusted for gender, age, province, ethnicity and minority group.
Model 4: Adjusted for gender, age, province, ethnicity and minority group, highest level of education, and total income in 2019.
Model 5: Adjusted for gender, age, province, ethnicity and minority group, highest level of education, total income in 2019 and number of household 
members.
*P<0.05, **p<0.01, ***p<0.001.
aOR, adjusted OR.
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people living in long term care homes, nursing homes 
or retirement homes. Report from the 2016 census shows 
that 6.8% of Canadians aged 65 years and older were 
residing in nursing homes or senior residences; however, 
this proportion increases to 30% when only those aged 
85 years and older are considered.26 This inherent limita-
tion of our study explains the observed lower likelihood 
of COVID- 19 testing among those aged 65–84 years.

Lower odds of testing were found among respondents 
in British Columbia compared with those in Quebec. Also, 
respondents who lived in Alberta had greater likelihood 
of undergoing COVID- 19 test compared with those who 
resided in Quebec. This observation could be linked to 
the administrative, management and governance dispar-
ities. For instance, Alami et al27 posit that unlike Quebec 
where substantial governance challenges concerning the 
clarification of roles and alignment of positions between 
the provincial government and large municipalities 
exist,27 Alberta experienced stronger governance coher-
ence and response to the pandemic, translating to greater 
odds of testing for COVID- 19 in Alberta compared with 
Quebec.

Strengths and limitations
Our study is among the few studies that have provided an 
insight into the association between reported COVID- 19 
symptoms and testing for COVID- 19 in Canada. More-
over, the sample used for this study is nationally represen-
tative and therefore facilitates the generalisability of the 
findings to the larger Canadian population. In terms of 
limitations, this study was based on a nationally represen-
tative data that was collected online, which could have led 
to sampling bias, as only those with internet access would 
have been able to access the survey. Due to the nationally 
representativeness of the data, we can generalise the find-
ings to the larger Canadian adult population. However, 
several associations cannot be interpreted as causal rela-
tionship since the study adopted a cross- sectional design. 
Perhaps, a longitudinal study would be helpful in ascer-
taining and establishing a causal relationship between 
the reported COVID- 19 symptoms and COVID- 19 testing 
among the Canadian population. Again, data collection 
was conducted online. Hence, due to the lack of verifi-
cation, the accuracy of reporting could be a limitation. 
Finally, there were no results on testing and the rate of 
asymptomatic cases in this paper to strengthen the related 
conclusion.

CONCLUSIONS
In conclusion, this study provides evidence in support of 
the hypothesis that there is significant association between 
reported COVID- 19 symptoms and COVID- 19 testing 
among the adult Canadian population. The study high-
lights the need for the Canadian government to prioritise 
subpopulations (ie, males, those aged 65–85, and those 
with high school or less education) that have lower like-
lihood of seeking COVID- 19 testing. Also, to accelerate 

COVID- 19 testing in Canada, it will be important for the 
capacity of provinces, especially British Columbia and 
Quebec, to be strengthened and expanded to accommo-
date the population’s need for COVID- 19 tests.
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