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Abstract:-

> Aim:

The purpose of this study /survey was to determine
the knowledge about laboratory diagnosis and testing
among dental students and practitioners.

» Background:

Corona Virus Disease 2019 (COVID-19), caused by
SARS COV-2, is currently rattling the world. The fact that
humans are highly mobile and migrating and the virulence
and easy transmission of this virus has helped lock its
place in history as a Pandemic. This cross-sectional helped
demonstrate the knowledge of dental students and
practitioners on the laboratory diagnosis and testing of
COVID-19.

» Methods:

A link of a questionnaire comprising 17 questions
were sent among 111 students. Students who participated
in survey were asked about cause, symptoms, protection,
sample and testing of COVID. Data was collected through
Google Forms.

» Results:

Among this final sample, 79.3% (n=88) were females
while the rest were male. 82.9% (n= 92) of the sample were
dental students and the rest (17.1%[n=19]) were
practitioners.58.6% of people knew the etiology of
COVID-19. 75.7% selected the symptoms correctly. 90.1%
knew about the protection worn during sample collection.
Only 27.9% knew that PCR is the diagnostic test and a
fourth of the respondents knew that serological testing is
the ‘rapid test kit’.
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» Conclusion:

This study ascertains that there is adequate
knowledge about the basic information about COVID-19
and its specimen collection in the sample. Whereas, there is
not enough passable knowledge about the laboratory
diagnosis and testing of COVID-19 which can help ensure
the dental students and professions prevent the
transmission of this disease and aid in minimizing panic
and maximizing awareness among general public.
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I INTRODUCTION

According to the World Health Organization (WHO),
viral infections continue to emerge and represent a serious
issue to public health. In the last twenty years, several
epidemics such as SARS, HINL1 influenza, and MERS have
been recorded. An epidemic of cases with unexplained low
respiratory infections detected in Wuhan, China, on December
31,2019, were reported. In February 2020, the World Health
Organization (WHO) termed the disease “COVID 19” which
stands for “Corona Virus Disease in 2020”. This virus is very
contagious and has quickly spread all around the world, due to
tourism and migration. From 266 reported cases at the end of
December 2019 to a colossal number of 28 million confirmed
cases reported worldwide,

Coronaviruses are enveloped viruses with a positive
sense single-stranded RNA genome. SARS-CoV most likely
originated in bats and adapted to non-bat ACE2 variants as it
crossed species to infect humans. Virus genome sequencing of
the patients in Wuhan revealed the presence of a previously
unknown B-CoV strain. The binding of the virus with host cell
receptors is a significant determinant for the pathogenesis of
infection. @
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The clinical features of COVID-19 are varied, ranging
from asymptomatic state to acute respiratory distress
syndrome and multi organ dysfunction. The common clinical
features include fever, cough, sore throat, headache, fatigue,
headache, myalgia and breathlessness. & Thus, they are
indistinguishable from other respiratory infections. This poses
a threat to the people to prevent the transmission of COVID19.
In consequence, this urges the need for proper diagnostic test
for COVID19.

As for all viral infections, the diagnosis of SARS-CoV-2
infection is based on either the direct - viral RNA (antigen)
identification {by (reverse polymerase chain reaction [RT-
PCR])} or the indirect- antibody identification (serological
studies). In the case of an active infection, the direct viral
RNA identification is considered the Gold standard, however
for the identification of a previous infection and contact
tracing for epidemiological reasons, antibodies specific to
COVID-19 is the leading diagnostic test.#Since knowledge
about the virus and its diagnostic methods are rapidly
evolving, readers are advised to keep themselves informed
regularly.

1. MATERIALS AND METHODS:

This cross-sectional, descriptive study demonstrates the
knowledge of dental students and practitioners on the
laboratory diagnosis and testing of COVID-19. The
questionnaire was prepared in English, focusing on both the
demography of the subjects and to assess the knowledge on
the laboratory diagnosis of COVID-19. The target population
were both students of Dental College and Dental practitioners
in India. This questionnaire was converted to the online
platform called Google Forms and was distributed to college
students via Social Media platforms like WhatsApp,
Instagram, etc.

The demographic questions are to determine the Age,
Sex, and whether the respondent is a student or a practitioner.
The leading questions articulates 17 close-ended questions
with Multiple Choices but one right answer. The questions
cover a wide range of data like ‘cause of COVID’, ‘specimen
collection’, ‘various diagnostic tests’, etc. The questions were
intended to assess the knowledge of the laboratory diagnosis
of COVID-19, with respect to various ranges of questioning
and with different groupings as to how it influences the
outcome.

A total of 111 respondents completed the survey with
willingness (100% completion rate), which was conducted
from 19/05/2020-t0-24/05/2020 (6-d period) and the purpose
of this questionnaire was clarified prior. No identifying
information was included in this.
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1. RESULTS

This cross-sectional, descriptive study aims to ascertain
the Knowledge of Dental Professionals on the Diagnosis of
COVID-19. A total of 111 participants completed the online
survey questionnaire. The data include four major groups of
variables: (A) Individual demographics, including gender, age
and whether a student or a practitioner. (B) 3 items measured
their knowledge on COVID-19 related questions including
etiology, symptoms and the criteria for testing. (C) 3 items
measured their knowledge on practices during sample
collection including protection, specimen to be collected and
transport of the sample. (D) 11 items measured their
knowledge on the laboratory processes and diagnosis of
COVID-19. Each question of the knowledge sections was
rated in a way that a score of one was given to correct
responses and a score of zero was used for incorrect.

Frequency and percentage of all the demographic
characteristics are represented in Table 1. Among this final
sample, 79.3% (n=88) were females while the rest were male
(20.7%[n=23]) and the average age was 21.98 years (standard
deviation [SD]: 3.68, range: 25) and the majority of them
(n=89) were 17-23 years old while only 19.8% (n=22) were
>23 years old. Furthermore, 82.9% (n= 92) of the sample were
dental students and the rest (17.1%[n=19]) were practitioners.

Variables Frequency (N) Percentage (%)
Gender
Female 88 79.3
Male 23 20.7
Age-Category(years)
17-23 89 80.2
>23 22 19.8
Description
Student 19 17.1
Practitioner 92 82.9
Table 1:

Participants were asked to answer wide range of
questions regarding their knowledge on COVID-19. The
results of the knowledge survey are presented in Chart 1.
When asked about the etiology of COVID-19, 58.6% (n=65)
have chosen as SARS-COV 2 correctly, whereas 41.4%
(n=46) of participants had chosen the incorrect answers.
Among those who chose the correct answer, 46.8% (n=52)
were females and only 11.7% (n=13) were males [p=0.049].

The majority (75.7%) (n=84) of the participants knew
the symptoms of COVID-19 include fever, dry cough, fatigue
and chest tightness. The majority (95.5%) (n=106) of the
participants had correct knowledge about the criteria for the
testing for COVID-19 and only 4.5% (n=5) answered
incorrectly.
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Chart 2 represents knowledge on practices during
sample collection. It shows the highest percentage of
participants, 90.1% (n=100) knew about the personal
protective equipment worn during sample collection and only
9.9% (n=11) of the participants chose only mask and gloves,
which cannot prevent transmission of the infection. Correct
and accurate sample collection ensures accurate test results
and the majority of 85.6% (n=95) had answered correctly
when asked what sample was collected in the given picture.
Consciousness about the WHO transport protocol for the
collected specimen were only seen in almost half (46.8%)
(n=52) of the participants.

In the final group of questions, participants were
inquired about their familiarity and comprehension on the
laboratory diagnosis of COVID-19 and the results are
displayed in Table 2. When asked about the Quantitative
Reverse Transcriptase PCR (q-RT PCR), only 37.8% (n=42)

NISRT200CT199

of participants knew that it detects the presence of Viral RNA,
and almost a third of the participants (27.9%) (n=31) knew
that PCR is the Confirmatory Diagnostic test for COVID-19.
To the contrast, a majority of 60.4% (n=67) knew the
disadvantages of PCR are differing temperature, specialised
machines and time and money consuming. Also, reasons why
RT-LAMP had been preferred over RT-PCR has been
answered correctly by 59.5% (n=66) of the participants.

The questions regarding Serological tests yielded the
following results. Almost a fourth of the participants only
knew that serological test is the Rapid test for COVID-19 and
only 26.1% of the participants knew the antibody which is
formed after one week of incubation is Ig M. A majority of
42.3% (n=47) knew that the rapid tests is recommended to
contain the spread, to identify asymptomatic cases, and to
identify cases quickly as PCR tests are technique sensitive and
time consuming.

WWW.ijisrt.com 237


http://www.ijisrt.com/

Volume 5, Issue 10, October — 2020
Question
What does Quantitative Reverse Transcriptase PCR

detect?

Which of the following provides Confirmatory
Diagnosis?

What is the disadvantage of PCR?

Reasons why Reverse Transcription Loop-Mediated
Isothermal Amplification (RT-LAMP) preferred over
RT-PCR?

Which is the test considered as rapid test kit?

What is the antibody which tests positive within a week
of incubation of the virus?

The rapid screening test is recommended, for all the
following reasons EXCEPT:

What are the reasons for False Negative results on the
tests?

How to minimise False Negative test results?

Role of Smartphones in Diagnostics in the following
Except:

Which of the following on a Chest Xray/CT is
diagnostic EXCEPT?
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International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165

Option

Presence of Viral Antibody 1gG
Presence of Viral Antibody IgM
Presence of Viral Antigen
Presence of Viral RNA

All of the above

Chest CT

PCR
Serological test
All of the above

Differing temperature

Specialised and Expensive Machines
Time-consuming

All of the above

Cost — Effective

Isothermal (single temperature)
Rapid

Chest CT

PCR
Serological test

Viral genome mapping

Ig A

IgE

IgG

IigM

Higher accuracy than PCR

To contain the spread in a hotspot area

To identify asymptomatic cases
To identify suspect cases quickly
Improper test kit

Poor sample collection

Poor viral material in the sample
Sample not handled properly

All of the above

Acquire paired samples

Cannot be eliminated, opt for other tests
More amount of sample

None of the above

Extensive surveillance

Patient monitoring

Sharing of epidemiological data
Sharing of false information
Atelectasis

Consolidation with or without vascular
enlargement
Ground-glass opacities (GGOs)
Interlobular septal thickening

Table 2:
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32
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7
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9
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27
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5

3

99
62
10
14
25
16
25

27
43
22

40

26
23

Percentage

(%)
28.8
9

243
37.8
57.7

6.3
27.9
8.1
60.4

7.2

13.5
18.9
59.5

20.7
9
10.8
54

60.4
24.3

9.9
8.1

18

47.7
26.1
42.3
18

17.1
225
4.2

51

4.2
2.5
83.9
55.9

12.6
225
14.4
22.5

24.3
38.7
19.8

36

23.4
20.7
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83.9% (n=99) of the participants knew the reason for
false-negative results and 55.9% (n=62) knew how to
eliminate false-negative results. Furthermore, 38.7% (n=43) of
the participants knew the role of smartphones are for
surveillance, patient monitoring and epidemiological data
collection. The findings, further show that, only 19.8% (n=22)
of the participants knew that Consolidation, GGOs and
interlobular thickening, seen in the chest X-ray can be
diagnostic, of which, it was answered right completely by
females and all the males answered incorrectly (p=0.01).

Iv. DISCUSSION

In December 2019, the outbreak of the novel COVID-19,
in China, spread internationally, becoming an emergency of
major worldwide concern. It has now spread to 216 countries,
affecting 29 million people worldwide ®. It is caused by a
strain of coronaviruses called “SARS-CoV-2”, which was
known to 56.8% of the participants in this study.®The
mechanism of action described by Marco Cascella et al. ©, is
as follows: the spike RBD (receptor-binding domain) allows
the binding to the ACE2 receptor in the lungs and other tissues
which allows the functional processing by a protease enzyme.
This process allows a necessary passage for the virus to enter
the cell. The pathogenic mechanism that produces pneumonia
seems to be particularly complex. Its cause has been studied to
be cytokine storm ©), MicroCLOTS, etc. ©

Studies by Chen et al. ? and Song et al. © shows that the
symptoms of the disease include fever, dry cough, fatigue and
chest tightness, which was correctly identified by 75.4% of the
participants. The verdict to test should be based on clinical and
epidemiological factors and linked to an assessment of the
likelihood of infection. Majority of the participants (95.5%)
had correct knowledge regarding the major health organisation
guidelines (e.g. CDC) @ for the criteria for the testing of the
disease.

Personal Protective equipment (PPE) protects against the
transmission of the disease to the health-care workers 4200 ;
which known to 90.1% of the participants. According to CDC
and WHO guidelines, the specimen collected for the purpose
of testing for COVID-19 are Nasopharyngeal swab, Deep
Nasal Swab, Bronchial Lavage, Pleural fluid, Lung Biopsy,
Sputum, etc. 1243) The specimen collected in the picture was
correctly identified by 85.6% of the participants as
Nasopharyngeal swab. Specimens for virus detection should
reach the laboratory as soon as possible after collection to
ensure accurate results. WHO and CDC protocol dictates
storing the specimen at 2-8°C for up to 72 hours after
collection and If a delay in testing or shipping is expected,
store specimens at -70°C or below.*213)

There are various tests that can be applied for the

laboratory diagnosis of COVID-19. One, Reverse-
transcription polymerase chain reaction (rRT-PCR) is a
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nucleic acid amplification test which detects the presence of
viral RNA antigen in the sample and it is the Confirmatory test
for COVID detection.!2 However, the knowledge of this
information was low among the participants, 37.8% and
27.9% respectively. Owing to certain difficulties of RT-PCR
like the need for specialised and expensive machinery and
technique and being time and money-consuming, Reverse
Transcription Loop-Mediated Isothermal Amplification (RT-
LAMP) is preferred to conquer these challenges.!* The
knowledge of this evidence had vyielded results, 60.4% and
59.5% respectively, to the contrary.While RT-PCR-based viral
RNA detection has been extensively used in diagnosis of
COVID-19, it cannot be used to monitor the progress of the
disease stages and cannot be applied to wide identification of
past infection and immunity.

The second mainstream test is the Serological or
Antibody test. This test plays an imperative role in
epidemiology and vaccine development, providing an
evaluation of both short-term (days to weeks) and long-term
(years or permanence) trajectories of antibody response. The
primary antibody formed within a week of incubation is Ig M
(%), which the findings show correctly identified by 26.1%.
Only 24.3% of the participants knew the rapid test kits are
actually serological test for antibodies, owing to the
advantages including a low cost, rapid, and accurate point-of-
care test 8, Where there is little or no access to molecular
testing, rapid serology tests provide a means to quickly triage
suspected cases of COVID-19, provided the test is highly
specific for the disease and to identify asymptomatic cases,
correctly answered by 42.3% @0,

However, studies by Tang YW et al., 2020 showed that
the prime concerns are the false-negative rate due to either a
low or variable viral load, and the variability in sampling, the
latter having the potential to further compound the problem in
cases with low viral titres, thereby increasing the false-
negative rate 48, correctly answered by 83.9%. As per WHO
laboratory testing for COVID-19 (Interim Guidance), paired
serum samples (in the acute and convalescent phase) could
help minimise False Negative Results 42, however, only
55.9% had knowledge of this.

Yan Liand Liming Xia found that chest CT had a low
rate of missed diagnosis of COVID-19 (3.9%, 2/51) and may
be useful as a standard method for the rapid diagnosis of
COVID-19 to optimize the management of patients 42, Tao Ali
and Zhenlu Yang has concluded that Chest CT has a high
sensitivity for diagnosis of COVID-19and that it may be
considered as a primary tool for the current COVID-19
detection in epidemic areas 2. According to the WHO, the
foremost priority for COVID-19 diagnostics research is the
development of nucleic acid tests and protein tests and
detection at the point-of-care @Y., Due to these limitations, a
combined approach of laboratory testing methods (clinical,
laboratory and imaging studies) is essential for the betterment
of accurate diagnoses.Managing epidemics requires extensive
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surveillance, sharing of epidemiological data, and patient
monitoring. Smartphones can be utilized for this purpose as
they possess the connectivity, computational power, and
hardware to facilitate electronic reporting, epidemiological
databasing, and point-of-care testing 2. A study conducted by
Collado-Borrell et al. showed that Governments have adopted
these apps during the pandemic, and more than half of it were
developed by government agencies. This initiative was taken
for various purposes including News, Contact Tracing,
Awareness, Monitoring of health, Helplines, Warning of
nearby cases and to access control @2,

V. CONCLUSION

This study reported detailed data on the assessment of
the knowledge of dental professionals on the laboratory
diagnosis of COVID-19. Being in the medical field, there is an
expectant amount of knowledge being known to the students
and practitioners. The findings of this study state that there is
sufficient knowledge among people regarding the common
inquiry on COVID-19, but drastic insufficiency of knowledge
on the laboratory testing of the same. This may be due to the
fact that misinformation and myths about the disease are being
spread faster than the disease itself, resulting in mass-panic.
Smartphones, social media and 24/7 news channels may be the
causative factor to the above fact. This can be overcome by
governments and health bodies like the WHO, utilizing proper
influencing channels to deliver detailed, accurate and truthful
information to expand the knowledge of the people, to best
understand this situation and respond in a proper manner, to
ensure quicker and better reclamation.
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