
C o r r e s p o n d e n c e

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med   nejm.org 1

Swabs Collected by Patients or Health Care 
Workers for SARS-CoV-2 Testing

To the Editor: The early medical response to 
the Covid-19 pandemic in the United States was 
limited in part by the availability of testing. Health 
care workers collected a swab sample from the 
patients’ oropharynx or nasopharynx according 
to testing guidelines for the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) virus. 
This procedure potentially increased the risk of 
transmission of the virus to health care workers 
who lacked sufficient personal protective equip-
ment (PPE).1

In other clinical conditions,2,3 it is faster to 
obtain a tongue, nasal, or mid-turbinate sample 
than a nasopharyngeal sample, with less potential 
for the patient to sneeze, cough, or gag. In addi-
tion, recent data support the validity of non-naso-
pharyngeal samples for detection of SARS-CoV-2.4,5 
Collection by the patient reduces high exposure 
of the health care worker to the virus and pre-
serves limited PPE.

We obtained swab samples from the naso-
pharynx and from at least one other location in 
530 patients with symptoms indicative of upper 
respiratory infection who were seen in any one of 
five ambulatory clinics in the Puget Sound region 
of Washington. Patients were provided with in-
structions and asked to collect tongue, nasal, and 
mid-turbinate samples, in that order. A nasopha-
ryngeal sample was then collected from the pa-
tient by a health care worker. All samples were 
submitted to a reference laboratory for reverse-
transcriptase–polymerase-chain-reaction (RT-PCR) 
testing that yielded qualitative results (positive 
or negative) and cycle threshold (Ct) values for 
positive samples only (additional details are pro-
vided in the Methods section in the Supplemen-
tary Appendix, available with the full text of this 
letter at NEJM.org).

Our study was powered on the basis of a one-
sided test to determine whether the sensitivities 
of the non-nasopharyngeal swabs collected by the 
patients themselves were significantly greater 
than 90%. We calculated that 48 patients with 
positive nasopharyngeal samples would be need-

ed for the study, assuming a true sensitivity of 
98% with 80% power. Pairwise analyses were 
conducted to compare each sample collected by the 
patient with the nasopharyngeal sample collected 
by a health care worker. Of the 501 patients with 
both tongue and nasopharyngeal samples, both 
swabs tested negative in 450 patients, both swabs 
tested positive in 44, the nasopharyngeal swab 
was positive and the tongue swab was negative 
in 5, and the tongue swab was positive and the 
nasopharyngeal swab was negative in 2. Of the 
498 patients with both nasal and nasopharyn-
geal samples, both swabs were negative in 447, 
both swabs were positive in 47, the nasopharyn-
geal swab was positive and the nasal swab was 
negative in 3, and the nasal swab was positive and 
the nasopharyngeal swab was negative in 1. Of 
the 504 patients with both mid-turbinate and 
nasopharyngeal samples, both swabs were nega-
tive in 452, both swabs were positive in 50, and 
the nasopharyngeal swab was positive and the 
mid-turbinate swab was negative in 2; none of 
these patients had a positive mid-turbinate swab 
and a negative nasopharyngeal swab.

When a nasopharyngeal sample collected by 
a health care worker was used as the comparator, 
the estimated sensitivities of the tongue, nasal, 
and mid-turbinate samples collected by the pa-
tients were 89.8% (one-sided 97.5% confidence 
interval [CI], 78.2 to 100.0), 94.0% (97.5% CI, 83.8 
to 100.0), and 96.2% (97.5% CI, 87.0 to 100.0), 
respectively. Although the estimated sensitivities 
of the nasal and mid-turbinate samples were 
greater than 90%, all the confidence intervals for 
the sensitivity of the samples collected by the 
patients contained 90%. Despite the lack of sta-
tistical significance, both the nasal and mid-tur-
binate samples may be clinically acceptable on the 
basis of estimated sensitivities above 90% and the 
87% lower bound of the confidence interval for 
the sensitivity of the mid-turbinate sample being 
close to 90%. Ct values from the RT-PCR tests 
showed Pearson correlations between the positive 
results from the nasopharyngeal swab and the 
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positive results from the tongue, nasal, and mid-
turbinate swabs of 0.48, 0.78, and 0.86, respec-
tively. Figure 1 shows the Ct values for the sites 
from the patient-collected swab samples relative 
to those for the nasopharyngeal swab samples, 
with a linear regression fit superimposed on the 
scatterplot. For patients with positive test results 
from both the nasopharyngeal swab and a tongue, 
nasal, or mid-turbinate swab, the Ct values for the 
swabs collected by the patient were less than the 
Ct values for the nasopharyngeal swab 18.6%, 
50.0%, and 83.3% of the time, respectively, indi-
cating that the viral load may be higher in the 
middle turbinate than in the nasopharynx and 
equivalent between the nose and the nasopharynx 
(additional details are provided in the Methods 
section in the Supplementary Appendix).

Our study shows the clinical usefulness of 
tongue, nasal, or mid-turbinate samples collected 
by patients as compared with nasopharyngeal 
samples collected by health care workers for the 
diagnosis of Covid-19. Adoption of techniques 
for sampling by patients can reduce PPE use and 
provide a more comfortable patient experience. 
Our analysis was cross-sectional, performed in a 
single geographic region, and limited to single 
comparisons with the results of nasopharyngeal 

sampling, which is not a perfect standard test. 
Despite these limitations, we think that patient 
collection of samples for SARS-CoV-2 testing from 
sites other than the nasopharynx is a useful ap-
proach during the Covid-19 pandemic.
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Figure 1. Cycle Threshold (Ct) Values from Tongue, Nasal, and Mid-Turbinate Swabs Collected by Patients Relative to Those from Naso-
pharyngeal Swabs Collected by Health Care Workers.

The correlation coefficient is superimposed on each panel, along with a trend line estimated with the use of simple linear regression. 
Plots show the available Ct values for 43 patients who had positive test results from both tongue and nasopharyngeal swabs (Panel A), 
46 patients who had positive test results from both nasal and nasopharyngeal swabs (Panel B), and 48 patients who had positive test re-
sults from both mid-turbinate and nasopharyngeal swabs (Panel C). Data on 4 patients (1 patient with positive test results from both 
tongue and nasopharyngeal swabs, 1 patient with positive test results from both nasal and nasopharyngeal swabs, and 2 patients with 
positive test results from both mid-turbinate and nasopharyngeal swabs) were not included in this analysis because multiple swabs ob-
tained from these patients were labeled with a single test site (i.e., tongue, nasopharynx, nose, or middle turbinate).
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