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ABSTRACT ARTICLE HISTORY 

Coronavirus Disease-19 (Covid-19) is an infectious disease that 

has become a pandemic since March 11, 2020. PCR (Polymerase 

chain reaction) swab is a definitive diagnostic tool for Covid-19, 

because it has a high level of sensitivity and specificity. One of the 

symptoms of this infection is anosmia. This study aimed to 

determine the relationship between the symptoms of anosmia and 

the positive RT-PCR swab results in Covid-19 diagnostics. This 

study used a systematic review and meta-analysis method that was 

in accordance with PRISMA. From 16 articles that met the 

inclusion and exclusion criteria, we selected 12 articles through 

EPHPP that reported smell disorder among Covid-19 patients. 

Four reports studied whether smell disorder was independently 

associated with Covid-19 diagnosis. The frequency of anosmia 

ranged between 7,5-95%. Anosmia has high specificity for 

detecting Covid-19 but has low sensitivity. There was a strong 

relationship between anosmia symptoms and positive RT-PCR 

swab results. This showed that anosmia can be a marker for 

patients to carry out further investigations. 
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INTRODUCTION 

 

Coronavirus Disease-2019 (Covid-19) is a 

dangerous disease that has already affected 

almost all countries in the world. Since 

March 11, 2020, WHO had declared Covid-

19 as a pandemic event which was supported 

by the number of new world cases that 

increase from 4.5 million to 5.2 million for 

eight consecutive weeks starting in April 

2021. Transmission of the virus is fairly easy 

through droplets or saliva and the air which 

is able to be transmitted in no time. To cope 

with the number of Covid-19 cases, layered 

prevention was needed, including screening, 

testing, and surveillance. Currently, the PCR 

(Polymerase Chain Reaction) test is a 

definitive diagnostic tool for Covid-19, since 

this test has a high level of sensitivity and 

specificity for diagnosing infection (Paltiel et 

al., 2020). 

Covid-19 patients may experience several 

symptoms, one of which is anosmia or 

decreasing sense of smell. In a 2020 study, 54 

https://orcid.org/0000-0002-8188-3268


Journal of Community Medicine and Public Health Research  Lusida et al 

Vol 3, No 1, June 2022   Correlation Between Anosmia Symptoms ans RT-PCR Swab  

2 

 

patients (47%) of the 114 confirmed Covid 

patients had anosmia. Anosmia is caused by 

a virus that attacks several receptors in the 

body's organs, one of which is through the 

nasal epithelium to the olfactory nerve 

(olfactory bulb). People without symptoms, 

and people with mild or not easily suspected 

symptoms will think and assume these 

symptoms are something not dangerous so 

they are often the biggest contributors to the 

spread of the Covid-19 virus in society. 

Therefore, the authors compiled this 

systematic review to explore the relationship 

between symptoms of anosmia and positive 

RT-PCR swab results. 
 

MATERIALS AND METHODS 

 

Data Sources and Literature Search 

Strategies 

This study used the PRISMA (Preferred 

Reporting Items for Systematic Reviews and 

meta-Analysis) method. Seven authors 

comprehensively, independently, and 

systematically examined articles published in 

Pubmed, Google Scholar, PubMed Center, 

and Sciencedirect from January 1, 2019 to 

April 24, 2021. MeSH keywords used were 

"anosmia” and “Covid-19 RT-PCR”. Unpaid 

article searches were also conducted to 

increase the search scale. 

 

Eligibility Criteria 

After eliminating duplicates, the authors 

individually assessed the feasibility of the 

study by evaluating the title, abstract, and the 

full text. Different opinions were resolved by 

deliberation. These are the inclusion criteria: 

(1) Patients screened for and/or confirmed 

Covid-19 using RT-PCR, (2) Articles 

including clinical symptoms, (3) Free full-

text articles, (4) Studies published within 2 

years, (5) Articles were in Indonesian or 

English.  

 

Quality Assessment 

The tool used to assess the quality of the 

literature in this study was an assessment tool 

from the Effective Public Health Practice 

Project (EPHPP). This tool assessed the 

quality of the literature through six 

components from each literature; selection 

bias, study design, confounders, blinding, 

data collection methods, and withdrawals 

and dropouts. The final result of the literature 

quality assessment was divided into three; 

strong, moderate, and weak. Articles with 

weak quality were excluded from this study. 

 

Data Analysis 

The collected data were analyzed using 

Meta-Synthesis. The collection of qualitative 

data was used to form new interpretations of 

the research to build new theories. 

 

RESULTS 

 

The authors obtained 353 articles from four 

databases: PubMed (n = 20), Google Scholar 

(n = 278), PMC (n = 40), and ScienceDirect 

(n = 15). The duplicate articles were 

removed, and 314 articles were obtained. 

Then, the authors excluded 297 studies with 

details of 16 paid studies, 7 studies not in 

English/Indonesian, 113 studies that did not 

meet the desired research method, 98 studies 

that were not on topic, 3 studies that were not 

accessible, and 68 studies with incomplete 

data. Finally, 16 studies were included in the 

systematic and metanalytic review. The 

screening and selection process of these 

articles is presented in Figure 1. 
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Figure 1. PRISMA Method 

 

The studies were collected based on the 

similarity of questions to achieve a similar 

research goal, to find the relationship 

between anosmia symptoms and positive RT-

PCR results. After being assessed using the 

EPHPP and Quality Assessment Tool on 16 

literatures within the inclusion criteria, 12 

literatures were obtained and were further 

reviewed. The characteristics of each study 

involved in this systematic review can be 

seen in Table 1. 

 

Table 1. Data Extraction 

Author Article Title Location 
Study 

design 

Time 

frame 
Participant Result 

Basu B., et 

al, 2020 

Covid-Anosmia 

Checker: A rapid and 

low-cost alternative 

tool for mass screening 

of Covid-19 

India 
Cohort 

study 
2020 188 

Loss of smell can be used as 

a reliable marker for 

COVID-19 screening. It 

shows that 

anosmia/parosmia/hyposmia 

in smell tests increased the 

likelihood of positive for 

COVID-19 by 3.8 times. 

Jeyashree, 

K. et al., 

2021 

Self-reported and 

clinically identified 

loss of smell and taste 

among persons tested 

for Covid-19 in 

Chennai, southern 

Chennai 

Analytic 

cohort 

study 

2021 277 

Loss of smell or taste was 

higher among COVID-19 

positives (n = 13; 22%) than 

negative people (n = 23; 

11%) [p = 0.02]. 
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India, July-August 

2020: A cross 

sectional study 

Ceron et 

al., 2020 

Self-reported loss of 

smell without nasal 

obstruction to identify 

Covid-19. The 

multicenter 

Coranosmia cohort 

study 

 Paris 
Cohort 

study 

17 - 25 

March 

2020 

(i) 55 ; (ii) 

1824 

Self-reported loss of smell 

has a high positive predictive 

value for identifying 

COVID-19 so it can be used 

as a screening for potential 

contacts. 

Leal et al, 

2021 

Clinical features and 

natural history of the 

first 2073 suspected 

Covid-19 cases in the 

Corona São Caetano 

primary care 

programme: a 

prospective cohort 

study 

São 

Caetano do 

Sul, Brazil 

Cohort 

Study 

6 April - 4 

June 2020 
1048 

Patients who were positive 

for SARS-CoV-2 (RT-PCR 

or serology) had the 

strongest association with 

anosmia (OR 3.3, 95% CI 

2.6 to 4.4). 

Zayet et 

al., 2020 

Contribution of 

anosmia and dysgeusia 

for diagnostic of 

Covid-19 in 

outpatients 

France 
Retrospec

tive study 

30 March - 

3 April 

2020 

217 

The sensitivity and 

specificity of anosmia for 

positive RT-PCR results 

were 63% and 85%. The 

positive predictive value 

(PPV) and negative 

predictive value (NPV) of 

anosmia were 76.9% and 

74.8%. 

Eyheramen

dy et al., 

2021 

Improved screening of 

Covid-19 cases 

through a Bayesian 

network symptoms 

model and 

psychophysical 

olfactory test 

Santiago, 

Chili 

Cohort 

analytic 
2021 2291 

Olfactory disorders are 

discriminant symptoms for 

predicting Covid-19 

infection; AUC = 0.785; 

95% CI [0.754;0.816]; 76% 

accuracy 

Miller D. 

et al, 2021 

Covid-19 test 

positivity: predictive 

value of various 

symptoms in a large 

community-based 

testing program in 

California 

California 
Cohort 

study 

March - 

May 2021 
547,018 

The major symptom of 

COVID-19  with the highest 

predictive value was loss of 

taste or smell; OR 5.75 (95% 

CI 5.47-6.06) 
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Callejon-

Leblic et 

al., 2021 

Loss of Smell and 

Taste Can Accurately 

Predict Covid-19 

Infection: A Machine-

Learning Approach 

Seville and 

Cadiz, 

Spanyol 

Case 

control 

study 

March-

April 2020 
777 

Loss of  smell is an accurate 

predictor of a COVID-19 

diagnosis; OR = 10.85; 95% 

CI: 7.47–15.77; p < 0.0001. 

AUC=0.76 

Trubiano J. 

et al, 2020 

COVID-MATCH65-A 

prospectively derived 

clinical decision rule 

for severe acute 

respiratory syndrome 

coronavirus 2 

Melbourn, 

Australia 

Cohort 

study 

11 March - 

22 April 

2020 

2935 

Internal validation showed 

an AUC of 0.836. A cut-off 

of ≥ 1.5 points was 

associated with a 92.6% 

sensitivity and 99.5% 

negative predictive value 

(NPV) for COVID-19. 

Antonelli 

et al., 2021 

Optimal symptom 

combinations to aid 

Covid-19 case 

identification: analysis 

from a community-

based, prospective, 

observational cohort 

UK and 

USA 

Cohort 

study 

September 

- October 

2020 

125.467 

Cough, shortness of breath, 

fever and anosmia are 

significant symptoms of 

COVID-19 for triggering 

PCR; with sensitivity: 

17.85%; specificity: 95.9% 

Michael 

owusu et al 

2020 

Epidemiological 

profile of SARS-CoV-

2 among selected 

regions in Ghana: A 

cross-sectional 

retrospective study. 

Kumasi 

Centre for 

Collaborati

ve 

Research in 

Tropical 

Medicine 

(KCCR), 

Ghana 

Cross-

sectional 

retrospekt

if 

February - 

July 2020 
72,434 

Among all clinical 

presentations, anosmia was 

the strongest predictor of 

SARS-CoV-2 infection (Adj. 

OR (95%CI): 24.39 (20.18, 

29.49). 

Feehan 

AK et. al, 

2021 

The importance of 

anosmia, ageusia and 

age in community 

presentation of 

symptomatic and 

asymptomatic SARS-

CoV-2 infection in 

Louisiana, USA; a 

cross-sectional 

prevalence study 

USA 
Cross 

sectional 

9 May dan 

11–15 

May 2020, 

15–31 July  

2020 

4778 

Anosmia/ageusia appears to 

be a hallmark of COVID-19 

both in people with 

symptoms and even in 

clusters of symptoms with 

low or no symptoms. 

The Meta-analysis of this systematic review 

was carried out using the Review Manager 

application 5.4.1 version. Statistical analysis 

was carried out in 8 out of 12 studies because 

in 4 studies there were no data needed to 

perform statistical analysis. The research 

designs in the six studies were 3 cohorts, 1 

cross-sectional, 1 retrospective study, and 2 

case controls. Eight studies on forest plots 

that showed a relationship between 

symptoms of anosmia and positive RT-PCR 

swab results. 

61 



Journal of Community Medicine and Public Health Research  Lusida et al 

Vol 3, No 1, June 2022   Correlation Between Anosmia Symptoms ans RT-PCR Swab  

6 

 

 

 

Figure 2.  Forest Plot 

 

In Figure 2, the value of I2 in the 

heterogeneity test is 95%. This shows that the 

research used in this systematic study had a 

large heterogeneity. 

The results of statistical analysis in this 

systematic study showed that symptoms of 

anosmia led to the risk of a positive RT-PCR 

result (OR = 14.75; 95% CI = 9.13 - 23.82). 

In addition, there was a significant 

relationship between anosmia symptoms and 

an increase in RT-PCR positive results. It is 

proven by the p-value obtained by <0.00001. 

 

 

Figure 3. Funnel Plotting 

 

In the funnel plotting (Figure 3) of this study, 

it was found that the distribution of the 

studies was uneven and asymmetrical and 

there were studies that were located far from 

the center area. This could be due to the lack 

of studies used and the differences in 

research methods in each of the studies we 

analyzed, thus allowing the risk of 

publication bias to be found in this study. 
 

DISCUSSION 

 

In this systematic review, there were 12 

journals regarding the relationship of 

anosmia with the risk of positive RT-PCR 

results in Covid-19. Anosmia is the loss of a 

person's ability to smell. A person infected 

with Covid-19 has typical symptoms 

compared to other SARS (Severe Acute 

Respiratory Syndrome) infections, which is 

called anosmia (Hwang, 2006). In the results 

of this study, it was found that the symptoms 

of anosmia increased the possible risk of a 

positive result on RT-PCR with OR = 14.75; 

95% CI = 9.13 - 23.82. In addition, there was 

a significant relationship between anosmia 

and an increase in RT-PCR positive results. 

It is proven by the p-value obtained by 

<0.00001. 

Anosmia is one of the symptoms of Covid-19 

that has been reported in the literature. 

Anosmia in Covid-19 patients is thought to 

be caused by four main pathways, namely 

nasal obstruction, damage to the olfactory 

receptor nerves, infiltration in the central 

nervous system to the olfactory nerves, and 

damage to supporting cells in the olfactory 

epithelium (Butowt and Bartheld, 2020). 

Anosmia is an important sign of SARS-CoV-
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2 infection. Covid-19 patients may or may 

not experience other symptoms such as dry 

coughs before anosmia. Dysgeusia is often 

present with anosmia (Meng et al., 2020). 

A total of 12 studies were used consisting of 

9 cohort study designs, 2 cross-sectional, 1 

case-control, and 1 retrospective study. With 

a total of 759,309 participants, there was a 

relationship between the symptoms of 

anosmia and the results of the RT-PCR swab 

in the Covid-19 diagnostic. In a study with 

188 participants, an olfactory acuity test 

using 6 test strips showed that nearly 95% of 

Covid-19 positive patients showed some 

degree of olfactory dysfunction ranging from 

hyposmia to complete or anosmia (Basu et 

al., 2020). Research conducted in Chennai, 

India in July-August 2020 with 277 

participants to assess anosmia as a tool for 

early detection of Covid-19 disease also 

stated that anosmia in independently assessed 

Covid-19 patients was significantly (p<0.05) 

higher than the anosmia in non-Covid-19 

patients. In addition, this study also assessed 

the symptoms of anosmia in Covid-19 

patients objectively and obtained the same 

results. The same results were stated in a 

study by Feehan et al (2020) with 4778 

population. It was found that anosmia or 

ageusia is a hallmark of Covid-19 in people 

with severe, moderate, or no symptoms. In a 

study by Zayet et al (2020) using a 

retrospective study model on 217 patients 

aimed at comparing the patient's symptoms 

with positive and negative SARS-CoV-2 RT-

PCR results and to determine the sensitivity, 

specificity, positive predictive value (PPV), 

and negative prediction (NPV) for each 

symptom with SARS-CoV-2 RT-PCR 

results, anosmia was found to have high 

specificity for detecting Covid-19 but had 

low sensitivity. 

In this study, it can be assumed that there was 

a strong relationship between anosmia 

symptoms and positive RT-PCR swab 

results. This shows that anosmia can be a 

marker for patients to carry out further 

investigations. However, further research is 

needed on the pathophysiology of anosmia in 

Covid-19. 

 

CONCLUSION 

 

This systematic study of the relationship 

between anosmia symptoms and the Covid-

19 RT-PCR concluded that there was a 

relationship between anosmia symptoms and 

positive RT-PCR swab results in Covid-19 

diagnostics. 
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