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ABSTRACT
Objective: Coronavirus disease-19 pandemic affected the whole world in 2020 and so far caused nearly 2 million deaths. The most commonly 
used method in the diagnosis of coronavirus disease-19 is to take swabs from specific areas in the upper respiratory tract, especially the naso-
pharynx. In this article, it was aimed to compare the effects of transoral/transnasal nasopharyngeal swab methods on anxiety score before and 
after the procedure.
Methods: This study was designed as a prospective randomized clinical trial. Hundred and four volunteers between the ages of 18-65 were 
included in the study, and volunteers were divided into 2 groups. Transoral method was applied to group-1 and transnasal method was applied 
to group-2. Visual Analog Scale scoring was performed to measure the anxiety/pain/general discomfort levels of the participants before and 
after the procedure.
Results: In this study, 50 volunteers from the transoral group and the rest 54 volunteers from the transnasal group, a total of 104 individuals 
were included. Before the procedure, no statistically significant difference in anxiety levels was observed between the groups. However, anxiety, 
pain, and general discomfort levels during the procedure were found to be lower in group 1.
Conclusion: In the light of the results of our trial, we suggest that the transoral nasopharyngeal swab method can be a better alternative in 
selected patient groups. The prime advantage of this procedure is that it causes less pain and general discomfort. We think that many complica-
tions encountered in the transnasal method can be overcome by the transoral method.
Keywords: SARS-CoV-2, coronavirus disease-19, polymerase chain reaction test, nasopharyngeal swab

Introduction

SARS-CoV-2 infection was detected first in December 2019, 
with the cases of viral pneumonia reported from Wuhan, China. 
This new infection, called coronavirus disease-19 (COVID-19), 
was declared as a pandemic by World Health Organization 
on March 11, 2020, after it was seen in different continents 
and geographies around the world.1 As the virus continued to 
spread, the epidemic affected the whole world: by the end 
of 2020, approximately 82 million people were infected and  
1.8 million people died.2

SARS-CoV-2 infection has a wide clinical spectrum, from 
without symptoms to severe pneumonia. There are many 
molecular methods used in the diagnosis of COVID-19, such as 
nucleic acid amplification test (real-time reverse transcription-
polymerase chain reaction [rRT-PCR]), antigen detection (rapid 

test), antibody test, viral isolation, and genomic sequencing. 
The rRT-PCR method stands out due to its advantages such as 
early positivity, detection of asymptomatic and pauci-symp-
tomatic patients, and rapid results, therefore it is the most 
commonly used diagnostic method.3 According to the Centers 
for Disease Control and Prevention (CDC) guidelines, rRT-PCR 
tests should be performed by upper respiratory tract swabs, 
such as nasopharynx, oropharynx, nasal turbinate, or anterior 
nares (most often nasopharyngeal swab).4

The upper respiratory tract samples are sufficient to test for 
early infections and easy to administer. It has been shown 
that testing combined nasopharyngeal and oropharyngeal 
samplings increases both the sensitivity in detecting viruses 
and the reliability of the result.4 Nasopharyngeal sampling 
method was first used in 1979 by Ingram et al for the detec-
tion of hemophilus influenza.5 These researchers collected 
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microorganism samples from the nasopharynx by washing 
method. Minnich et al collected nasopharyngeal samples with 
a swab in 1980 for the detection of respiratory virus antigens.6

Nasopharyngeal swab test is usually applied transnasally. We 
supposed that taking nasopharyngeal swab by transorally 
could be as effective as transnasal method and more com-
fortable. In this study, we compared the levels of anxiety and 
discomfort caused by transoral and transnasal nasopharyngeal 
sampling during the procedure.

Methods

This prospective randomized clinical trial was conducted dur-
ing the period from December 2020 to January 2021 and was 
approved by the Ethics committee of KTO Karatay University 
(2021/004) and the Ministry of Health. Written consent forms 
were received from all participants prior to inclusion in the 
study.

This study was conducted with 104 participants aged 18-65. 
Participants were divided into 2 groups; transoral method was 
performed in group-1 and transnasal method was performed 
in group-2. All samples were collected by the first author. All 
participants were selected from those who had not previously 
been tested for SARS-CoV-2. Demographic information of the 
participants was recorded.

In group-1, SARS-CoV-2 tests were collected by touch-
ing the uvula and nasopharynx transorally as described by 
Matti et al.7 First, swab was bent at a length of 3-4 cm and an 
angle of 70-80°. Patients were asked to open their mouths as 
much as possible. Oral cavity structures were exposed using the 
tongue depressor. When the stick reached the posterior of the 
uvula in the oropharynx, the tip of the stick was directed upward 
and made sure to reach the nasopharynx. Then the swab was 
swung latero-lateral for a few seconds. Local anesthetics such 
as lidocaine spray was not applied before the procedure.

The tests were collected transnasally in group-2. The swab was 
placed horizontally in nostril to a 3-5 cm, rotated 5 times and 
was removed from the nostril after 5-10 seconds. This proce-
dure was then repeated in the opposite nasal cavity.

Measurements
The patients were randomly divided into two groups. Before the 
swab test, patients were informed about the test application 

procedure. After informing, the anxiety level of the patients in 
both groups was measured with the Visual Analog Scale (VAS). 
Immediately after the application of swab test in both groups, 
VAS was applied to determine the level of anxiety, pain, and 
general discomfort caused by the procedure.

Visual analog scale is a scale formed by dividing a 10 cm verti-
cal line into 10 equal parts. The patients were asked to mark 
the feelings of anxiety/pain/general discomfort (0: no anxiety/
pain/general discomfort, 10: unbearable anxiety/pain/general 
discomfort) on the chart.

Statistical Analysis
All data were analyzed by the Statistical Package for Social 
Sciences version 25.0 software (IBM Corp.; Armonk, NY, USA). 
To evaluate the differences between the two groups, Student’s 
t-test is used when it meets the parametric test prerequisites. 
Relationships between categorical variables were analyzed with 
Fisher’s exact test. The probability <.05 level was considered  
statistically significant.

Results

A total of 104 patients aged 18-65 years were included in the 
study. Of them, 49 (47%) were female and 55 (53%) were 
male. The mean age was 34.5 years. In group 1, a total of 50 
patients (19 women, 31 men) were included. In group 2, a total 
of 54 patients (30 women and 24 men) were included. The 
mean age of group 1 was 34.5, and the mean age of group 2 
was 34.4. There was no significant difference between the  
two groups in terms of age and gender distribution (P > .05) 
(Table 1). The education level of the participants in both groups 
was similar.

The mean VAS anxiety score reported by patients after giv-
ing information was 3.04 in group 1 and 4.05 in group 2. The 
lowest mean pre-application anxiety scores were obtained for 
the transoral swab test, but there was no significant difference 
between the two groups (P = .06).

It was found that patients who underwent transnasal naso-
pharyngeal swab procedure had higher VAS scores for anxiety, 
pain, and general discomfort during the procedure compared 
to patients who had transoral nasopharyngeal swabs (Table 1). 
Therefore, transoral swab procedure resulted in statistically 

Main Points

•	 The most commonly used method in the diagnosis of coro-
navirus disease-19 PCR test was performed with nasopha-
ryngeal sampling.

•	 Nasopharyngeal sampling is commonly performed trans-
nasally. However, this method has some disadvantages and 
complications.

•	 Transoral nasopharyngeal sampling provided a decrease 
in anxiety/pain and general discomfort scores in eligible 
patients compared to the transnasal method.

•	 In addition, this method may reduce intranasal complications 
in patients at risk.

Table 1.  Demographical Variables and VAS Score Averages 
for Both Groups

Group-1 (n = 50) Group-2 (n = 54) P

Female/Male n (%) 19 (38%)/31 (62%) 30 (55.5%)/24 (44.4%) .07

Age* 34.54 34.48 .97

Anxiety Level*
(After Information)

3.04 4.05 .06

Anxiety Level*
(During the 
Procedure)

1.4 4.75 <.01

Pain Level* 0.36 3.90 <.01

General Discomfort 
Level*

3.08 5.27 <.01

*Mean values, P < .05.
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significantly less anxiety, pain, general discomfort than trans-
nasal method according to the VAS scores (P < .01) (Figure 1).

Discussion

The RT-PCR is a fast and easy-to-apply diagnostic method 
that is frequently used in the diagnosis of COVID-19. It is rec-
ommended to be used as a primary diagnostic method due to 
its high specificity and sensitivity. However, PCR sensitivity has 
been reported to decrease when the swab is not applied cor-
rectly or at the right time. Studies investigating PCR reliability 
report that its sensitivity varies between 28% and 88%.8

The transnasal nasopharyngeal swab technique has been reli-
ably and widely used since the beginning of the epidemic. 
Although this technique is successful in diagnosis, it brings 
about some difficulties in its application.9 And also due to the 
anxiety created by coronavirus disease-19, patients may hesi-
tate to give their consent for PCR test. Matti et al7 described 
nasopharyngeal swab by transoral method and proved that the 
stick reaches the nasopharynx.7 They stated that the applica-
tion of this method would be easier and with fewer complica-
tions in selected patients than the transnasal method. In this 
study, our aim is to compare the anxiety caused by transoral 
and transnasal nasopharyngeal sampling.

Transnasal/transoral nasopharyngeal swabs are both safe 
methods and cause few complications. However, in children, 
patients with high risk of epistaxis, in the presence of patholo-
gies causing nasal obstruction or massive formations such as 
polyps, turbinate hypertrophy, and neoplasms, the application 
of the transnasal method becomes difficult. The most com-
mon complications of the transnasal method are pain, discom-
fort, and epistaxis. Fabbris  et  al10 conducted a retrospective 

study, screened 4876 patients for complications and detected 
8 complications in this scan They reported bleeding that 
required nasal packing in 3 patients. It was stated that the 
swab rod was broken in the nasal cavity in 3 patients and an 
otolaryngologist intervention was required for 2 of them. They 
described anterior and posterior epistaxis in 1 case and septal 
abscess in 1 case.

In the case report presented by Sullivan et al11, a patient who 
developed cerebrospinal fluid (CSF) rhinorrhea after transna-
sal swab was evaluated. The patient in the report developed 
rhinorrhea, headache, and vomiting as symptoms that started 
shortly after the swab procedure. Therefore, the patient’s rhi-
norrhea fluid was examined and it was found that the fluid was 
CSF. When the patient’s past medical records were searched, 
idiopathic intracranial hypertension, nasal polyp surgery, and 
secondary encephalocele were found.

Callahan et al12 reported the risk of epistaxis in their study in 
which they examined different swab rods. It was stated that 
this risk is higher for smooth and rigid structured rods. In a 
similar study comparing different swabs, it was reported that 
Nylon swabs caused more pain, discomfort, and resistance 
than Dacron swabs. It has been explained that the reason for 
this may be that Nylon swabs are nonflexible and contact sep-
tal spurs.13 In a letter to the editor noting the increased epi-
staxis in hereditary hemorrhagic telangiectasia (HHT) patients, 
the risk of transnasal sampling was highlighted. The application 
of the nasopharyngeal swab transnasally can determine from 
little to a massive amount of epistaxis in HHT patients. It has 
been stated that oropharyngeal swab may be a good alterna-
tive for these patients, and low sensitivity can be overcome by 
performing the test twice.14 In another article, it was described 

Figure 1.  Comparison of the VAS levels in two groups.
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in a case where the swab was broken during testing and part of 
it was swallowed by the patient. It has been reported that the 
test rod is made of wood and an upper gastrointestinal endos-
copy was performed to remove it.15

The rRT-PCR tests are performed with swab samples 
taken from different points of the upper respiratory tract. 
Oropharyngeal sampling and saliva sampling stand out with 
their easy application and low-cost features. Nasopharyngeal 
sampling is the preferred method with its high sensitivity even 
in the late stages of the disease with low viral load. In a study 
comparing the sensitivity of nasopharyngeal and saliva swabs 
in SARS-CoV-2, it was stated that nasopharyngeal swabs are 
more sensitive than saliva. In this study, sensitivity for naso-
pharyngeal swabs was calculated as 89% and for saliva as 
72%. It has been demonstrated that the difference in sensitiv-
ity between nasopharyngeal and saliva becomes greater after 
the first week of illness.16

Wang et al. in their study comparing nasopharyngeal and oro-
pharyngeal swab tests, reported that the PCR test results 
differed considerably between nasopharyngeal and oropha-
ryngeal swabs. In their study, 73.1% of the nasopharyngeal 
positive cases were negative on the oropharyngeal swab, 
indicating that false-negative results can occur when only 
the oropharyngeal swab is used. These results suggest that 
nasopharyngeal swabs have a higher positive rate for corona-
virus detection than oropharyngeal swabs, and that oropha-
ryngeal swabs may have a higher false-negative rate.17 There 
is no study in the literature investigating the sensitivity of the 
transoral method. But Matti et al. in their study in which they 
defined the transoral nasopharyngeal method, proved with 
endoscopic images that the swab touches the nasopharynx 
structures.7 In addition, transoral method offers the possibility 
of sampling by both from the oropharynx structures and the 
nasopharynx. Therefore, we think that the transoral method 
and the transnasal method have similar sensitivity rates and 
these two methods will provide high positive sensitivity even in 
patients with low viral load.

The most important advantage of the oropharyngeal method 
was found in pain measurement. Forty participants (80%) in 
group-1 stated that they did not feel any pain during the pro-
cedure. In the transnasal method, pain occurs due to the con-
tact of the swab stick to the nasal septum or turbinate.

For an easy application of the oropharyngeal test, the patient 
should be in a sitting position and the head should be slightly 
extended. It is important to inform the patient beforehand to 
relax during the procedure and to continue breathing from the 
mouth. Complete visualization of the oropharyngeal structures 
and reduction of the pharyngeal reflex facilitates the procedure.

Some difficulties were encountered while performing naso-
pharyngeal swabs in the oropharyngeal method. In cases where 
a healthcare personnel take a swab from inside a cabin, the 
procedure becomes difficult because sufficient visibility to the 
oropharynx cannot be achieved. The application may be dif-
ficult in patients with mallampati type 3-4, tonsillar hypertro-
phy, or macroglossia. Therefore, patients with mallampati type 
1-2 were selected for group-1. In patients with high pharyngeal 

reflexes, gagging occurs more frequently during the procedure. 
It may be appropriate to use a local anesthetia to suppress 
reflexes.

One limitation of our study is the small number of participants. 
Transoral and transnasal nasopharyngeal swab tests should be 
compared in future studies with larger participation. Also, in 
future studies, the sensitivity of the transoral nasopharyngeal 
swab test should be measured by taking both transoral and 
transnasal swabs from the same patients.

In conclusion, taking the nasopharyngeal swab test transorally 
instead of the transnasally significantly reduces the feeling of 
anxiety, pain, and general discomfort related to the procedure. 
In addition, the transoral swab test may be preferred to the 
transnasal swab test in pediatric patients and cases with a his-
tory of nasal obstruction, nasal tumor, coagulopathy, or skull 
base surgery.
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