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Public perception and performance of different sampling 
approaches for the diagnosis of COVID-19

To the Editor,
For the diagnosis of SARS-CoV-2 to inform timely and appro-

priate clinical management in an inpatient setting, a number of al-
ternative respiratory specimens, including pooled nasal and throat 
(N&T) swabs, nasal swabs, throat swabs and saliva or sputum, have 
been explored.1,2 On the other hand, self-collection of specimens 
was being increasingly advocated to cater to the expanding testing 
needs in community settings, for the theoretical benefit of saved 
manpower requirement and risk minimization for healthcare work-
ers. Comparing to nasopharyngeal swab as the standard sample type 
accepted for diagnosing COVID-19,3 some studies reported saliva 
sample as an non-invasive specimen with good diagnostic perfor-
mance,4,5 while others were either having conflicting results6 or had 
cautioned the potential of a reduced sensitivity when used in out-
patient setting with a low disease prevalence.7 The overall relative 
diagnostic accuracy of different self-collected specimens, besides 
remained to be inconclusive, may also be highly dependent on pa-
tient's acceptance, confidence and understanding of the required 
self-collection process.

Here, we present our study in a cohort of mild community cases 
in Hong Kong, comparing reverse transcription polymerase chain re-
action (RT-PCR) results from early morning deep throat saliva with 
pooled N&T swabs, with the finding of a good testing performance. 
As self-collection samples were being increasingly advocated for the 
potential benefit of reduced manpower requirement and risk of ex-
posure,8 our results highlighted the importance of taking patients’ 
differential acceptance and confidence for performing self-collec-
tion of different samples into consideration when expanding diag-
nostic testing in the community.

We conducted a cross-sectional study to assess the relative per-
formance and perception of different sampling approaches among 
adult symptomatic patients presenting to the Accident & Emergency 
Department of a regional public acute hospital during the height-
ened period of COVID-19 epidemic (30/3/2020-28/7/2020) in Hong 
Kong. Patients classified as “Tier 4” under the surveillance system 
were recruited, specifically including clinically stable outpatients 
presenting with COVID-19–associated symptoms and having no de-
finitive travel or contact history necessitating quarantine, nor being 
clinically severe to the extent of indicating for hospitalization.

In parallel to the self-collected saliva sample prescribed by at-
tending physicians, an additional pooled N&T swabs collected by our 
nurses from each consented patient were tested for RT-qPCR assay 
targeting the N gene of SARS-CoV-2. N&T swabs were collected by 
rotating a sterile plain swab (CLASSIQSwabs™; Copan) into the an-
terior nasal cavity and another swab in the tonsillar fossae. Anterior 
nasal swab is considered less invasive and is widely accepted in our 
previous community studies on respiratory virus.9 After sample col-
lection, participants were interviewed for their perception basing on 
their experience with the two sampling approaches. The study pro-
tocol was approved by Research Ethics Committees of the HKU (UW 
20-196) and Hospital Authority (KC/KE-20-0067/ER-3).

1  | PUBLIC PERCEPTION

A total of 127 participants completed the survey. Although accept-
ance of the two different sampling approaches appeared grossly 
comparable (52% vs 48%, P =  .65), the majority (78%) of respond-
ents actually perceived pooled N&T swab to be a more accurate 
sampling approach for diagnosing COVID-19 in a primary care set-
ting (P < .01) (Figure 1). A much higher confidence was reported for 
the accurate self-collection of saliva than pooled N&T swab sam-
ple (80% vs 54%, respectively, P < .01), with most individuals (84%) 
preferring the swabs to be collected by a healthcare worker instead 
(P < .01) (Figure 1). Common concerns affecting the acceptability of 
different sampling approaches included accuracy of sampling pro-
cedure (46%), followed by ease of specimen collection (34%), pro-
cedural convenience (14%), comfortability (9%) and timeliness (3%) 
(Figure 1).

2  | DIAGNOSTIC PERFORMANCE

A total of 402 pairs of saliva and pooled N&T swabs were collected, 
215/402 (53.5%) were female and with a median age of 38  years 
(range: 18-86). Eight patients (1.9%) were confirmed to have COVID-
19 infection by RT-PCR. Six of them were positive by both saliva and 
pooled swabs samples, with each of the remaining 2 positives by 
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only saliva (1) or N&T swabs (1). Using N&T swabs as the reference 
standard, saliva samples were having a sensitivity and specificity of 
85.7% (95% CI 42.1%-99.6%) and 99.7% (95% CI 98.6%-100.0%), and 
a positive and negative predictive values of 85.7% (95% CI 42.1%-
99.6%) and 99.7% (95% CI 98.6%-100.0%), respectively. There was 
a high concordance (99.5%, κ = 0.86, 95% CI 0.66-1.00, P < .01) be-
tween saliva and N&T swabs.

In conclusion, our results from a cohort of mild community cases 
in Hong Kong, with a low disease prevalence, did not demonstrate 
a similar reduction in the diagnostic performance of saliva sample 
comparing to N&T swabs as reported in other similar community 
setting.7 The comparable diagnostic performance for both sampling 
approaches supported their suitability for being used in community 
screening programme where the disease prevalence may be low, 

especially when there is a shortage of personal protective equip-
ment during the pandemic. On the other hand, although self-collec-
tion of both specimens is generally believed to be a straightforward 
procedure, our results revealed that people can have very different 
acceptance and confidence for performing self-collection of differ-
ent samples. While the benefit of manpower saving and exposure re-
duction offered by self-collected saliva sample is readily appreciable, 
the much lower perceived capability of self-collection and the vast 
majority of people preferring its collection by healthcare workers 
highlighted the potential caution for the case of N&T swabs. With 
the rapidly evolving epidemic situation of COVID-19 in different 
countries, an increasing need for the accurate and efficient popu-
larization of testing is expected. Further work is needed to better 
assess patients’ understanding and suitability of different sampling 
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procedures in different settings, and to inform evidence-based pol-
icy decision and programme implementation. This issue remains 
largely unexplored currently in the relevant literature.10
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