
e298  Canadian Family Physician | Le Médecin de famille canadien } Vol 66:  DECEMBER | DÉCEMBRE 2020

Commentary Web exclusive

Delays in testing as a source  
of COVID-19 false-negative results
Rudy Zimmer MD FCFP FRCPC CTropMed(R)

A s Canada has moved out of full public health lock-
down to restart the economy, we know that flares 
of severe acute respiratory syndrome coronavi-

rus 2 (SARS-CoV-2) infections causing coronavirus dis-
ease 2019 (COVID-19) will need to be promptly detected 
to mitigate the second and third outbreak waves in the 
coming months. During the coming year or two, it is 
likely that the vaccines and antiviral drugs needed to 
combat this pandemic will still be going through develop-
ment, testing, and production, and will not yet be ready 
for full implementation. During this vulnerable period, 
reliable and valid testing of acute cases will remain an 
important means to control community spread.

However, current COVID-19 results from nasopharyn-
geal and oropharyngeal swabbing suggest that, overall, 
the testing procedures used in Canada need improve-
ment. As of June 1, 2020, 263 074 tests had been con-
ducted on 237 747 persons in Alberta.1 And yet, despite 
its having one of the highest per capita testing rates in 
North America, Alberta had only 7044 confirmed cases 
of COVID-19 (or a positive rate of 3%), which included 
those cases that entered from outside the country at 
the start of the pandemic. While the surge of cases in 
the province (most occurring in Calgary) reached an 
apex on April 23, 2020, steady daily cases have contin-
ued to be reported since May 3, 2020, which suggests 
ongoing undetected community spread.2 So why are the 
tests not identifying more of these cases?

Factors affecting accurate testing
There are many reasons for a patient to have a negative 
result from a test using reverse transcriptase–polymerase 
chain reaction (RT-PCR), as outlined in Table 1. In 
Canada, true negative tests are certainly plausible dur-
ing the spring season. However, it is unlikely that most 

of the mild to moderate flulike illnesses reported from 
April to June this year were owing to something other 
than SARS-CoV-2 infection. Typically, viral respira-
tory infections in Canada are at a low ebb outside of 
the annual influenza season (ie, November to March). 
Domestic arthropod-borne infections that can create 
symptoms similar to those of COVID-19 (eg, Jamestown 
Canyon virus, West Nile virus, or Rocky Mountain spot-
ted fever) are not common in Canada and occur prima
rily in late spring and summer months.3

Although jurisdictions in other countries have cited 
varying false-negative rates, some as high as 50%,4 pro-
vincial systems, such as Alberta’s laboratory testing 
process, have yielded 100% accuracy, as confirmatory 
testing by Canada’s National Microbiology Laboratory 
has shown.5 Moreover, the local-provincial-federal sys-
tem of specimen collection and transport to central-
ized laboratory sites has been reliable during several 
decades in its testing for other infectious diseases. Thus, 
the timing and technique of sampling during clinical 
encounters could potentially be the factors most ame-
nable to improvement. Those patients with severe acute 
COVID-19 will be hospitalized and tested immediately; 
however, testing in the community is another story.

While nasopharyngeal swabbing requires trust 
between the provider and the patient to perform, the 
swab is unlikely to miss sampling the infected mucosa, 
compared with either a deep nasal or an oropharyngeal 
(throat) swab.6 Canadian family physicians have a long 
history of competently conducting nasopharyngeal test-
ing during the annual influenza season, including for-
mal participation in the FluWatch Sentinel Practitioner 
ILI Surveillance Program.7 Deep nasal swabbing was 
quickly abandoned by Alberta Health Services fol-
lowing a preliminary study6 showing it to be less reli-
able, especially when used by nonphysicians at large 
drive-through assessment centres. Owing to a global 

Table 1. Causes of a negative RT-PCR COVID-19 test result (nasopharyngeal or oropharyngeal swabbing)
RESULT CAUSE

a. True negative Properly conducted test in a patient with another viral infection or condition

b. False negative Delayed testing of patient beyond the time when the virus is in the upper airway 

c. False negative Sampling for virus has been inadequate (a throat swab is less effective than a nasopharyngeal swab)

d. False negative Transport of specimen to laboratory is faulty (delays, integrity of specimen, etc)

e. False negative Insensitivity inherent in the testing platform (eg, manufacturer shortcomings) 

COVID-19—coronavirus disease 2019, RT-PCR—reverse transcriptase–polymerase chain reaction.

This article was submitted on June 2, 2020.
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shortage of nasopharyngeal swabs, Canadian jurisdic-
tions have been forced to use the alternative swabbing 
techniques.8 Until there is improvement in the supply of 
nasopharyngeal swabs within Canada, this factor can-
not be addressed.

The only factor that can be substantially improved 
at the population level is to reduce the time between 
the onset of illness and high-quality oropharyngeal (or 
nasopharyngeal) testing, so as to ensure that sampling 
occurs during the optimal time for detecting the virus 
in the upper respiratory tract.9-11 Although there is lim-
ited published information on the testing period with 
the lowest number of false-negative results, Kucirka and 
colleagues have modeled that the best testing period 
from the onset of any symptoms is within the first 7 to 10 
days.12 Testing someone before symptom onset or more 
than 10 days after symptom onset risks a higher likeli-
hood of false-negative results. Systemic delays in the 
booking of patients for testing unnecessarily increases 

the number of false-negative results, and can be 
addressed by returning to a decentralized process that 
reintroduces family medicine clinics as testing sites for 
moderately ill cases (Figure 1).12

No time to wait when the  
testing window is narrow
The following scenario illustrates the problem with 
delays when the system relies on an ad hoc central-
ized process for COVID-19 testing, such as currently 
exists in Alberta.13 During the first 3 weeks of April 2020, 
one encountered patients with several symptoms char-
acteristic of mild to moderate COVID-19.14 After dial-
ing 811 or going online to reach Health Link, Alberta 
Health Services’ 24-hour health advice line, to book an 
appointment, many patients waited between 3 and 14 
days (averaging 5 days) to be tested. The results from 
all these patients were negative. Thus, suspected mild 
to moderate COVID-19 cases were consistently being 

Figure 1. Delays in testing lead to increases in false-negative COVID-19 RT-PCR testing: False-negative test results occur 
by pushing testing into week 2 or 3 after the onset of illness, when the viral load in the upper respiratory tract falls 
steadily in most patients.

COVID-19—coronavirus disease 2019, MD—physician, NP—nasopharyngeal, OP—oropharyngeal, RT-PCR—reverse transcriptase–polymerase chain reaction, 

SARS-CoV-2—severe acute respiratory syndrome coronavirus 2.

The curve is based on that modeled in Figure 2 of Kucirka et al.12

Figure 1. Delays in testing lead to increases in false-negative COVID-19 RT-PCR testing: False-negative test results occur by pushing testing 
into week 2 or 3 after the onset of illness, when the viral load in the upper respiratory tract falls steadily in most patients.
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tested beyond 7 days from onset of symptoms, when 
the risk of a false-negative RT-PCR test result increases 
substantially.12 Up to this point in the outbreak, the 
only positive COVID-19 cases encountered were those 
patients discharged from hospital after a severe clini-
cal course and requiring follow-up in the community. 
The test results of all suspected cases sent to the drive-
through testing centres were negative.

During the third week of April 2020, 3 patients called 
our medical clinic requesting to be tested for possible 
infection with SARS-CoV-2. All 3 were unrelated com-
munity cases with moderate symptoms, including fever, 
sweats, muscle aches, and mild cough or chest conges-
tion without shortness of breath. The onset of symptoms 
was within the previous 6 days. All had already called 
811 and were still waiting for an appointment to have 
an oropharyngeal swab at one of the government-run 
assessment centres. Although family medicine clinics in 
Alberta were not provided viral testing kits for COVID-19 
screening, our clinic had a few nasopharyngeal testing 
kits left over from the previous year’s influenza sur-
veillance program. All 3 patients were brought into the 
clinic immediately for testing, and 2 of the 3 patients 
received positive test results for SARS-CoV-2 infection 
the following day.

One of the confirmed cases was a parent with 
a spouse and 2 children at home with similar flulike 
symptoms. The positive case and the older child had 
symptoms on the same day. The spouse developed 
symptoms a few days later, and the younger child 
shortly thereafter. Because our remaining supply of 
swab kits was limited, we were unable to test the rest 
of the family; we suggested that they assume them-
selves to be infected and self-isolate. The parent booked 
the 3 untested family members through the 811 cen-
tralized booking process and waited 7 more days to be 
tested at a drive-through assessment centre. The test 
result for the older child with the most severe symptoms 
came back negative, the spouse’s result came back as 
indeterminate (and was later classified as positive), and 
the test result for the younger child with the mildest 
symptoms was positive. Subsequent COVID-19 serology 
test results for the RT-PCR negative and indeterminate 
cases were later found to also be positive. This situation 
reinforces the observation that the window for reliably 
using RT-PCR testing and avoiding false-negative results 
is narrow—7 to 10 days from the onset of illness.9-12

Decentralize the process for  
more accurate and timely tests
A number of factors might cause unnecessary delays in 
testing through a centralized booking system, includ-
ing but not limited to a communication choke point that 
leads to long wait times (eg, 811), problems with surge 
capacity for doing tests (eg, insufficient staff at differ-
ent times of the day or week), and ineffectual triaging 

that does not exclude inappropriate cases for testing. 
The last factor has been well documented through the 
debriefing of patients who received testing in the past. 
Several patients with chronic sinus congestion, allergic 
rhinosinusitis, mild asthma, or other nonspecific upper 
respiratory symptoms for the previous 2 to 8 weeks 
were still triaged to be tested at an assessment centre. 
None of these chronic cases should have been booked 
for COVID-19 swabs, and such bookings probably con-
tribute to those with acute symptoms having to wait 
longer than is appropriate.

What is worse than randomly testing a group of 
asymptomatic people with no recent cold or flulike illness 
is to systemically test all symptomatic patients beyond 
the window period when a COVID-19 RT-PCR test result 
would likely be positive. While one might pick up asymp-
tomatic infections in the first group, there will likely be 
no cases found in those with resolving COVID-19 infec-
tions. If one is testing symptomatic patients beyond 7 to 
10 days from the onset of illness, then the RT-PCR test 
result has a greater probability of being negative owing to 
clearance of the virus from the upper airway (Figure 1).12 
The current approach of testing with systemic delays will 
only serve to ensure that community spread continues 
mostly undetected in the coming months.

As the first wave of the COVID-19 pandemic passes 
over various Canadian communities, it seems appropri-
ate to consider moving from a centralized to a decentral-
ized approach to COVID-19 testing that is better aligned 
with community-based family practices. With a decen-
tralized approach, sporadic cases with nonspecific upper 
respiratory infection symptoms will present to primary 
care centres, where physicians should be able to imme-
diately test their patients as part of normal medical care. 
This was the normal approach before the onset of the 
pandemic, and one that has worked quite well during 
annual influenza seasons over several decades. Public 
health officials will still want to do widespread surveil-
lance testing of staff and residents living or working 
in close quarters in high-risk locations such as nursing 
homes, hospitals, prisons, group homes, meat-packing 
plants, fulfilment centres, and so forth.

However, if we want to better characterize commu-
nity spread during the lull following the first wave of the 
COVID-19 outbreak, we need to test more patients in a 
timely manner within 7 to 10 days from the onset of any 
flulike symptoms. Only when an approved serology test 
is disseminated throughout Canada15 will we be able to 
determine the full extent to which the current testing strat-
egy has missed most mild and asymptomatic community 
cases. Until then, centralized assessment centres could 
reduce unnecessary delays by declining to test anyone 
who, at the time of their test appointment, has had symp-
toms longer than 7 days. Doing so would slash the backlog 
and move acutely ill patients up in the queue, so that they 
can be tested, ideally, within 24 to 48 hours of calling 811. 
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In addition, provincial governments could restock 
medical offices with swabs (oropharyngeal or 
nasopharyngeal, or both) and transport media kits to 
allow same-day testing.

Although this analysis has focused on Alberta, the 
basic premise is the same for all Canadian provinces. 
We need to return to a less centralized process of patient 
testing by increasing the number of access points within 
the health care system. By doing more timely testing, 
we can reduce the number of COVID-19 RT-PCR false- 
negative test results—a number that will only be con-
firmed by future seroprevalence studies.      
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