
D
ow

nloaded
from

http://journals.lw
w
.com

/epidem
by

BhD
M
f5ePH

Kav1zEoum
1tQ

fN
4a+kJLhEZgbsIH

o4XM
i0hC

yw
C
X1AW

nYQ
p/IlQ

rH
D
3i3D

0O
dR

yi7TvSFl4C
f3VC

1y0abggQ
ZXdtw

nfKZBYtw
s=

on
02/10/2022

Downloadedfromhttp://journals.lww.com/epidembyBhDMf5ePHKav1zEoum1tQfN4a+kJLhEZgbsIHo4XMi0hCywCX1AWnYQp/IlQrHD3i3D0OdRyi7TvSFl4Cf3VC1y0abggQZXdtwnfKZBYtws=on02/10/2022

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Epidemiology • Volume 33, Number 2, March 2021 www.epidem.com | e7

Letters

ISSN: 1044-3983/21/332-e7
DOI: 10.1097/EDE.0000000000001438

The Evolving 
Usefulness of the  

Test-negative Design 
in Studying Risk 

Factors for COVID-19

To the Editor:

In a recent paper in this journal,1 we 
described how to use the test-negative 

design as an efficient tool for identifying 
risk factors for COVID-19. In the early 
period of the pandemic, almost all tested 
persons were symptomatic, which led to 
the proposal of using an ancillary popu-
lation-based control group—in addition 
to the test-negative controls—because 
it is likely that different respiratory dis-
eases share common risk factors.

As the COVID-19 pandemic has 
progressed, the testing situation has 
changed: more and more persons without 
symptoms are being tested. This obviates 
the necessity of an additional population 
control group and may make it possible 
to disentangle the risk factors for becom-
ing infected with SARS-CoV-2 from the 
risk factors for becoming diseased with 
COVID-19.

The inclusion of persons with-
out symptoms in test-negative design 
studies will facilitate investigation of 
social factors (e.g., occupation, remote 
work status, socioeconomic status, risk 
tolerance, and personal activities) that 
increase risks of exposure and infec-
tion, with or without subsequent devel-
opment of symptoms. It will also allow 

comparisons of the relative effective-
ness of interventions (e.g., masks, vac-
cines) against the different endpoints of 
infection and disease, which is of high 
relevance to decision-making regarding 
public policies. In contrast, test-negative 
design studies that are restricted to symp-
tomatic persons will primarily bring to 
light biologic/clinical factors (e.g., sex, 
age, immunosuppression, asthma, and 
pregnancy) associated with developing 
symptomatic disease after infection.1,2

For the application of the test-neg-
ative design to study risk factors in situa-
tions where testing includes symptomatic 
as well as non-symptomatic persons, the 
reason for testing is important to record 
and account for in analysis and inference. 
The analysis can be stratified into three 
groups: participants tested due to presence 
of symptoms consistent with COVID-19, 
participants tested due to contact with a 
case (e.g., as a result of contact tracing), 
and participants tested as a precautionary 
measure to manage risk while engaging in 
activities in which close contact is inevi-
table, such as travel or work.

In the stratum for whom the rea-
son for testing is “having symptoms,” 
the interpretations from of our previ-
ous paper apply. Symptomatic cases 
and controls can be enrolled from the 
test-positives and test-negatives and 
compared to each other, and more can 
be learned by triangulating the findings 
with an additional population control 
group.1 Adjusting for severity has been 
advocated because of potential noncol-
lapsibility3; however, such problems are 
usually trivial.4 In the stratum of per-
sons who are tested because of a recent 
contact, without having symptoms, it 
is not necessary to add an additional 
population control group as such a test-
negative design in fact refers to transmis-
sion risk factors in the community. For 
example, a test-negative design may elu-
cidate which family member situations  
(e.g., parent-to-child) lead to infections 
more often; alternatively, if the close 
contact is a co-worker or friend who 
tested positive, the test-negative design 

might become more detailed in the sense 
of asking test-positives versus test-neg-
atives how close the contact was, which 
may lead to some refinements in general 
precautions (e.g., meetings in open air vs. 
closed rooms). If the contact is instead a 
warning by for example a phone appli-
cation, this will be unexpected, and the 
reasons leading to test positivity will 
likely not be obvious, but this may lead 
to an inquiry about general risk situations 
(i.e., participating in certain activities) 
of those testing positive versus negative. 
Similar inferences will be possible in 
test-negative design analyses of persons 
being tested as a precautionary measure.

In summary, increasingly people 
are being tested for a variety of reasons; 
it is therefore necessary to control for 
reason for testing in the analysis, which 
may enrich the application of the test-
negative design as a tool for identifying 
risk factors for SARS-CoV-2 infection 
and COVID-19 disease.
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