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RE SUMEN

Introducción: las alteraciones otorrinolaringológicas en pacientes con COVID-19 
tienen particular importancia a nivel mundial. Sin embargo, todavía no hay consenso 
en la literatura acerca de la epidemiología, la gravedad y el tiempo de recuperación 
de estos trastornos. Objetivo: este estudio tiene como objetivo evaluar la asociación 
entre los síntomas otorrinolaringológicos y la positividad del SARS-CoV-2 con-
firmada mediante la reacción en cadena de la polimerasa de transcripción inversa 
(RT-PCR), así como la gravedad, duración y recuperación de estos síntomas en pa-
cientes de la Fundación Santa Fe de Bogotá, un hospital de referencia de COVID-19 
en Bogotá, Colombia. Métodos: estudio observacional, prospectivo, tipo casos y 
controles, realizado entre el 9 de octubre de 2020 y el 14 de enero de 2021. Los 
casos incluyeron adultos que obtuvieron una prueba positiva para el SARS-CoV-2 
mediante RT-PCR. Los casos se emparejaron en una proporción de 2:1 con adultos 
sintomáticos seleccionados al azar con una prueba negativa, o con pacientes pre-
quirúrgicos. Resultados: se incluyeron 130 casos y 253 controles entre los 10.004 
pacientes sometidos a la prueba del SARS-CoV-2. La edad media era de 41,8 años 
(desviación estándar [DE]: 16,3). Los síntomas otorrinolaringológicos asociados a 
la positividad al SARS-CoV-2 fueron anosmia/hiposmia (adjusted odds ratio [aOR]: 
5,82; intervalo de confianza [IC] del 95 %: 1,92-17,68), disgeusia/hipogeusia (aOR: 
9,09; IC del 95 %: 2,86-28,92) y tos seca (aOR: 3,18; IC del 95 %: 1,56-6,48). La 
duración media de la anosmia/hiposmia y de la disgeusia/hipogeusia en los pacientes 
con SARS-CoV-2 positivos fue de 14,5 días y 15 días (rango intercuartílico [IQR]: 
8-27), respectivamente. Hasta el 70,3 % y el 67,5 % de la población informó de 
una recuperación completa de la anosmia/hiposmia y la disgeusia/hipogeusia. En 
cuanto a la gravedad de los síntomas de anosmia/hiposmia y disgeusia/hipogeusia, 
el 62,1 % y el 65,4 % de la población positiva para SARS-CoV-2 los clasificó como 
graves. Sin embargo, solo el 6,1 % de ellos recibió tratamiento para estos síntomas. 
Conclusiones: los síntomas otorrinolaringológicos asociados con la positividad para 
SARS-CoV-2 son útiles para orientar el diagnóstico, pero establecer sus característi-
cas clínicas también es esencial para un tratamiento adecuado.

ABSTR ACT

Introduction: Otolaryngological disorders in COVID-19 patients have drawn at-
tention worldwide. However, there is still no consensus regarding the prevalence, 
severity or recovery of these disorders. This study aimed to assess the association 
between otolaryngological symptoms and SARS-CoV-2 positivity confirmed by 
RT-PCR, as well as the severity, duration, and recovery of these symptoms in pa-
tients receiving care at Fundación Santa Fe de Bogotá, a COVID-19 referral hospital 
in Bogotá, Colombia. Methods: Observational, analytic, prospective, case-control 
study conducted between October 9, 2020, and January 14, 2021. Cases included 
adults who tested positive for SARS-CoV-2 by reverse transcription-polymerase 
chain reaction (RT-PCR). Cases were matched in a 2:1 ratio with randomly selected 
symptomatic adults with a negative test, or  patients awaiting surgery. Results: Of 
10004 patients tested for SARS-CoV-2, 130 cases and 253 controls were included. 
The mean age was 41.8 years (standard deviation [SD]: 16.3). The otolaryngological 
symptoms associated with SARS-CoV-2 positivity were anosmia/hyposmia (adjus-
ted odds ratio [aOR]: 5.82; 95% confidence interval [CI]: 1.92-17.68), dysgeusia/
hypogeusia (aOR: 9.09; 95% CI: 2.86-28.92), and dry cough (aOR: 3.18; 95% CI: 
1.56-6.48). The median duration of anosmia/hyposmia and dysgeusia/hypogeusia in 
SARS-CoV-2 positive patients was 14.5 days and 15 days (interquartile range [IQR]: 
8-27), respectively. Up to 70.3% and 67.5% of the population reported a complete 
recovery of anosmia/hyposmia and dysgeusia/hypogeusia. Regarding the severity of 
anosmia/hyposmia and dysgeusia/hypogeusia symptoms, 62.1% and 65.4% of the 
SARS-CoV-2 positive population classified them as severe. However, only 6.1% of 
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Introduction

The current 2019 pandemic caused by the “Severe Acute 
Respiratory Syndrome Coronavirus-2” (SARS-CoV-2) has 
significantly disrupted health care systems worldwide (1). 
High mortality rates due to coronavirus disease-2019 (CO-
VID-19) have been reported in low/middle-income countries 
in Latin America (2). Despite anosmia and dysgeusia being 
recognized as important clinical symptoms and signs of 
COVID-19, there is a paucity of data describing the clini-
cal features and the clinical outcomes associated with these 
otolaryngological symptoms in patients with COVID-19. 
Although there is extensive scientific research on CO-
VID-19, some authors state that there is still no consensus 
about the prevalence, severity, and recovery of these disor-
ders (3), particularly in low/middle-income Latin American 
countries.
 Most low/middle-income countries face several challen-
ges in controlling COVID-19 and low-cost solutions to guide 
RT-PCR testing might be essential to address these challen-
ges. Moreover, the clinical diagnosis, severity, and duration 
of SARS-CoV-2 symptoms could vary among different 
populations, and early identification of otolaryngological 
symptoms could guide RT-PCR testing (4, 5). SARS-CoV-2 
otolaryngological symptoms include anosmia, dysgeusia, 
sore throat, hoarseness, and otovestibular symptoms. In 
European populations, the frequency of otolaryngologi-
cal symptoms in patients with COVID-19 was as follows: 
anosmia (70.2%), cough (63.2), nasal obstruction (67.8%), 
rhinorrhea (60.1%), dysgeusia (54.2%), and sore throat 
(52.9%) (6-8). Likewise, the most frequent SARS-COV-2 
non-otolaryngological symptoms include fever (58.66%), 
dyspnea (30.82%), malaise (29.75%), and fatigue (28.16%) 
(6-8). However, most of the studies have a retrospective ap-
proach and there are few case-control studies with higher 
level of evidence assessing these issues. This study aimed 
to assess the association between otolaryngological and non-
otolaryngological symptoms and SARS-CoV-2 positivity 
confirmed by RT-PCR in a COVID-19 referral hospital in 
Bogotá, Colombia. To our knowledge, this is one of the few 
studies using a case-control methodology in a Latin Ameri-
can low/middle-income country. 

Methods

Study design and sample size

Observational, analytic, case-control study conducted at 
Fundación Santa Fe de Bogotá between October 9 and De-

cember 14, 2020. The target population included all subjects 
tested for SARS-CoV-2 since March 1, 2020. The sample 
size was based on the systematic review and meta-analysis 
carried out by Carrillo-Larco et al. (9) who reported an Odds 
Ratio (OR) of 6.59 between anosmia and a positive SARS-
CoV-2 test (95% CI: 5.25-8.27). Moreover, a case/control 
ratio of 1:2 was considered, as well as the following formula 
(10):

them received treatment for these symptoms. Conclusions: Otolaryngological symp-
toms associated with SARS-CoV-2 positivity are a useful guide to diagnosis, although 
adequate treatment also requires determination of their clinical characteristics.
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 The minimum sample size was 120 cases and 240 con-
trols, considering a power of 95% and a significance level 
of 5%. Furthermore, anticipating 5% losses, the minimum 
adjusted sample size was 126 cases and 252 controls.

Selection of cases and controls

Cases and controls were collected through a simple random 
sampling method (negative coordinated method). Subjects 
who met the following inclusion criterion were considered: 
a) age over 18 years with RT-PCR results for SARS-CoV-2; 
b) Cases were defined as symptomatic subjects seeking me-
dical consult with a positive RT-PCR test; c) Two groups 
of controls who had a negative RT-PCR test were included: 
subjects undergoing SARS-CoV-2 screening before surgery, 
and symptomatic subjects seeking SARS-CoV-2 testing. Ex-
clusion criteria were patients who reported severe stages of 
COVID-19 disease, or required intubation, intensive care 
unit (ICU) hospitalization or any in-hospital treatment. 

Sociodemographic and clinical information

Sociodemographic and clinical data were collected from the 
Fundación Santa Fe de Bogotá clinical record system. Regar-
ding the otolaryngological symptoms, the researchers carried 
out phone interviews and applied a standardized question-
naire developed by three otolaryngologists of the institution. 
These telephone questionnaires were applied after the deli-
very of the RT-PCR test results. The questionnaires sought to 
determine the presence of anosmia/dysgeusia and other oto-
laryngological symptoms, as well as the intensity, duration, 
and clinical management of these symptoms. Furthermore, 
the researchers asked about additional non-otolaryngologi-
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cal symptoms. These symptoms were included to adjust the 
multivariate analysis to determine the association between 
anosmia/dysgeusia and SARS-CoV-2 positivity. The main 
variables included in the analysis were: presence of anosmia/
hyposmia (intensity and duration), dysgeusia/hypogeusia 
(intensity and duration), dry cough, sore throat, nasal obs-
truction, and dizziness. Moreover, the sociodemographic and 
clinical variables included were age, sex, number of people 
living in the household, socioeconomic status, educational 
level, presence of allergic diseases (allergic rhinitis, asthma, 
or atopic dermatitis) or any other comorbidity.
 The information was collected in the Research Electro-
nic Data Capture tool (REDCap, Vanderbilt University). 
The Ethics Committee approved this study (Protocol num-
ber: CCEI-12541-2020) in accordance with the Helsinki 
Declaration. Informed consent was obtained from all the par-
ticipants. No incentives were offered for study participation.

Statistical analysis

The statistical analysis was performed using the Stata 16MP 
software. Bivariate and multivariate exploratory analyses 
were carried out to assess the associations between SARS-
CoV-2 positivity and anosmia/dysgeusia and additional 
symptoms collected in the questionnaires. These analyses 
were based on a penalized logistic regression analysis. The 
predictors of the model were selected considering the biolo-
gical plausibility reported by prior studies, and the possible 
statistical association within the variables. The multivariate 

analysis included variables with clinical relevance, or tho-
se with a p-value ≤ 0.2 in a Fisher test or a Mann-Whitney 
test. The full, crude, and adjusted models were reported 
to compare the strength of the associations with positive 
SARS-CoV-2 test, and to assess confounding variables in the 
analysis. Statistical significance for the multivariate models 
was established at p < 0.05. The goodness of fit of the model 
was assessed and the assumptions were verified through a li-
nearity test, and through the estimation of deviance residuals 
and leverage values. Finally, a bootstrapping estimation with 
1000 iterations was performed to calculate corrected stan-
dard errors and confidence intervals. These were compared 
with the confidence intervals of the penalized logistic model. 
Normal, percentile, and bias-corrected confidence intervals 
were estimated through this bootstrapping process.

Results

A total of 383 individuals were included, mean age was 41.8 
years (SD: 16.33 yr), 26.9% were over 50 years old, and 
55.1% (n=211) were female. The baseline demographic and 
clinical characteristics of the study population are described 
in Table 1. Up to 22.9% of the study population belonged to 
low-income levels, and the mean overcrowding index was 
1.16 (SD: 0.45). Overall, 40.9% (n=157) of the participants 
presented with general malaise, 36.0% (n=138) headache, 
29.5% (n=113) fever, and 27.1% (n=104) had fatigue. 

Table 1. Baseline clinical and demographic characteristics of the population

Variables
SARS-CoV-2 negative (n=253) SARS-CoV-2 positive (n=130) Total (n=383)

n (%) n (%) n (%)

Sex. Female/Male 112/141 (44.27/55.73) 60/70 (46.15/53.85) 172/211 (44.91/55.09)

Age in yearsa 40.93 (16.54) / 38 (29-48) 43.4 (15.85) / 39 (30-57) 41.77 (16.33) / 38 (29-53)

Age group

30 years old or less 77 (30.43) 33 (25.38) 110 (28.72)

30 to 50 years old 119 (47.04) 51 (39.23) 170 (44.39)

50 years-old or more 57 (22.53) 46 (35.38) 103 (26.89)

Number of people in the household

1-2 58 (22.92) 31 (23.84) 89 (23.24)

3-4 151 (54.15) 62 (47.69) 213 (55.62)

5 or more 44 (17.39) 37 (28.46) 81 (21.15)

Number of rooms in the household

1-2 65 (25.69) 30 (23.08) 95 (24.81)

3-4 176 (69.56) 78 (60.0) 254 (66.32)

5 or more 12 (4.74) 22 (16.92) 34 (8.88)

Overcrowding indexa 1.16 (0.37) / 1 (1-1.3) 1.16 (0.57) / 1 (0.8-1.33) 1.16 (0.45) / 1 (1-1.3)

Socioeconomic Status

Low-income levels 50 (19.76) 38 (29.23) 88 (22.98)

Medium-income levels 151 (59.68) 68 (52.31) 219 (57.18)

High-income levels 51 (20.16) 23 (17.69) 74 (19.32)
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Clinical history

Rhinitis 39 (15.42) 20 (15.38) 59 (15.4)

Hypothyroidism 15 (5.93) 13 (10) 28 (7.31)

Obesity 10 (3.95) 15 (11.54) 25 (6.53)

Dermatitis 11 (4.35) 7 (5.38) 18 (4.7)

Diabetes without complications 7 (2.77) 5 (3.85) 12 (3.13)

Asthma 10 (3.95) 2 (1.54) 12 (3.13)

Complicated diabetes 3 (1.19) 0 (0) 3 (0.78)

Neurological Disease 1 (0.4) 2 (1.54) 3 (0.78)

a  Values are expressed in Mean (SD) and Median (p25-p75)

Otolaryngological symptoms

Table 2 shows the frequency of otolaryngological and non-
otolaryngological symptoms in the population. Anosmia/
hyposmia (63.1%), dysgeusia/hypogeusia (62.3%), dry cough 
(52.3%), sore throat (46.1%), nasal obstruction (28.5%), 
and dizziness (27.7%) were the most frequently reported 
symptoms in SARS-CoV-2 positive patients compared to 
the results of the control group. Anosmia/hyposmia and dys-
geusia/hypogeusia characteristics (intensity, duration, and 
clinical management) are described in Table 3. Regarding 

the severity of anosmia/hyposmia and dysgeusia/hypogeusia 
symptoms, 62.1% and 65.4% of the SARS-CoV-2 positive 
population classified them as a severe problem. The median 
duration of anosmia/hyposmia and dysgeusia/hypogeusia in 
SARS-CoV-2 positive patients was 14.5 and 15 days (IRQ: 
8-27 days), respectively. These symptoms occurred between 
3 days before testing and up to 14 days after. Up to 70.3% 
and 77.3% of the population reported a complete recovery of 
anosmia/hyposmia and dysgeusia/hypogeusia 15 days after 
onset of these symptoms. 

Table 2. Frequency of non-otolaryngological and otolaryngological symptoms in the population

Variables
SARS-CoV-2 negative (n=253) SARS-CoV-2 positive (n=130) Total (n=383)

n (%) n (%) n (%)

Non-otolaryngological Symptoms

General malaise 73 (28.85) 84 (64.62) 157 (40.99)

Headache 59 (23.32) 79 (60.77) 138 (36.03)

Fever 45 (17.79) 68 (52.31) 113 (29.5)

Fatigue 30 (11.86) 74 (56.92) 104 (27.15)

Diarrhea 38 (15.02) 44 (33.85) 82 (21.41)

Muscle or joint pain 14 (5.53) 65 (50) 79 (20.63)

Shaking chills 15 (5.93) 63 (48.46) 78 (20.37)

Vomiting 19 (7.51) 10 (7.69) 29 (7.57)

Itchy eyes 6 (2.37) 22 (16.92) 28 (7.31)

Conjunctivitis 5 (1.98) 10 (7.69) 15 (3.92)

Otolaryngological symptoms

Anosmia/Hyposmia 9 (3.56) 82 (63.08) 91 (23.76)

Dysgeusia/Hypogeusia 7 (2.77) 81 (62.31) 88 (22.98)

Dry cough 35 (13.83) 68 (52.31) 103 (26.89)
Sore throat 44 (17.39) 60 (46.15) 104 (27.15)

Nasal obstruction 13 (5.14) 37 (28.46) 50 (13.05)

Dizziness 5 (1.98) 36 (27.69) 41 (10.7)

Odynophagia (Pain swallowing) 12 (4.74) 15 (11.54) 27 (7.05)

Postnasal drip 9 (3.56) 17 (13.08) 26 (6.79)

Thick nasal discharge 15 (5.93) 11 (8.46) 26 (6.79)

Rhinitis 12 (4.74) 12 (9.23) 24 (6.27)

Wet Cough 7 (2.77) 14 (10.77) 21 (5.48)

Plugged ears 3 (1.19) 20 (15.38) 23 (6.01)

Ear pain 2 (0.79) 15 (11.54) 17 (4.44)
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Table 3. Anosmia/hyposmia and dysgeusia/hypogeusia characteristics in the study population

Variables
SARS-CoV-2 negative (n=253) SARS-CoV-2 positive (n=130) Total (n=383)

n (%) n (%) n (%)

Presence of

Anosmia/Hyposmia 9 (3.56) 82 (63.08) 91 (23.76)

Presence of Anosmia

Before the PCR test 4 (44.44) 52 (63.41) 56 (61.54)

After the PCR test 6 (66.67) 77 (93.9) 83 (91.21)

Duration of anosmia/hyposmia in daysa

Before the PCR test 4.5 (3-6.5) 3 (1.5-4.5) 3 (2-5)

After the PCR test 6.5 (5-8) 14 (7-27) 12 (6-25)

Severity of anosmia/hyposmia

No problem 0 (0) 1 (1.22) 1 (1.1)

Very mild problem 3 (33.33) 0 (0) 3 (3.3)

Mild problem 3 (33.33) 9 (10.98) 12 (13.19)

Moderate problem 1 (11.11) 21 (25.61) 22 (24.18)

Severe problem 2 (22.22) 14 (17.07) 16 (17.58)

As bad as it can be 0 (0) 37 (45.12) 37 (40.66)

Persistence of anosmia/hyposmia

No improvement 2 (22.22) 2 (2.44) 4 (4.4)

Partial improvement 1 (11.11) 22 (26.83) 23 (25.27)

Total recovery 6 (66.67) 58 (70.73) 64 (70.33)

Have been treated for anosmia/hyposmia

Yes 0 (0) 5 (6.1) 5 (5.49)

Has anosmia/hyposmia improved with this treatment? 

Yes -- (--) 4 (80) 4 (80)

Presence of

Dysgeusia/hypogeusia 7 (2.77) 81 (62.31) 88 (22.98)

Presence of Dysgeusia/ hypogeusia 

Before the PCR test 2 (28.57) 34 (41.98) 36 (40.91)

After the PCR test 3 (42.86) 62 (76.54) 65 (73.86)

Duration of dysgeusia/hypogeusia in days a

Before the PCR test 5 (2-8) 3 (2-5) 3 (2-5)

After the PCR test 8 (8-10) 15 (8-27) 15 (8-25)

Severity of dysgeusia/hypogeusia

No problem 1 (14.29) 0 (0) 1 (1.14)

Very mild problem 0 (0) 1 (1.23) 1 (1.14)

Mild problem 2 (28.57) 9 (11.11) 11 (12.5)

Moderate problem 1 (14.29) 18 (22.22) 19 (21.59)

Severe problem 2 (28.57) 16 (19.75) 18 (20.45)

As bad as it can be 1 (14.29) 37 (45.68) 38 (43.18)

Persistence of dysgeusia/hypogeusia

Partial improvement 1 (14.29) 19 (23.46) 20 (22.73)

Total recovery 6 (85.71) 62 (76.54) 68 (77.27)

Family members with dysgeusia/hypogeusia

Father 5 (1.98) 14 (10.77) 19 (14.29)

Mother 6 (2.37) 19 (14.62) 25 (18.8)

Brother/sister 6 (2.37) 19 (14.62) 25 (18.8)

Child 3 (1.19) 14 (10.77) 17 (12.78)

Partner/couple 2 (0.79) 26 (20) 28 (21.05)

a  Values are expressed in Median (p25-p75).
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Factors associated with RT-PCR positive              
for SARS-CoV-2

Table 4 shows the bivariate and multivariate analysis of the 
sociodemographic variables and symptoms associated with 
SARS-CoV-2 positivity. In the reduced model, anosmia/
hyposmia (aOR: 5.82; 95% CI: 1.92-17.68), dysgeusia/hy-
pogeusia (aOR: 9.09; 95% CI: 2.86-28.92), and dry cough 
(aOR: 3.18; 95% CI: 1.56-6.48) were more frequently found 
in the SARS-CoV-2 positive population. Additional factors 
associated with SARS-CoV-2 positivity included fatigue 
(aOR: 4.69; 95% CI: 2.29-9.62), headache (aOR: 2.61;95% 

CI: 1.31-5.17), and number of rooms in the home (aOR: 
1.47; 95% CI: 1.07-2.02) (Figure 1). Moreover, the model 
showed an interaction between headache and fatigue (aOR: 
5.42; 95% CI: 1.16-25.26).
 The linearity and the goodness-of-fit tests showed good 
model specifications, and no collinearity problems were 
found. A residual analysis revealed 13 outliers and the sensi-
tivity analysis between the model with and without outliers 
showed that the associations changed less than 5%. Therefo-
re, these outlier values were included in the final model. The 
coefficients obtained through the penalized logistic regres-

Table 4. Factors associated with SARS-COV-2 Positivity 

Variablea

SARS-CoV-2 Infection

Bivariate model Multivariate modelb Reduced modelc,d

OR IC 95% OR IC 95% OR IC 95%

Age in years 1.01 1.00 1.02 1.01 0.99 1.04 -- -- --

Sex

Female 0.93 0.61 1.41 0.53 0.26 1.07 -- -- --

Socioeconomic status

Middle-income levels 0.59 0.36 0.98 0.73 0.29 1.83 -- -- --

High-income levels 0.60 0.31 1.14 0.69 0.23 2.14 -- -- --

Presence of anosmia/hyposmia?

Yes 43.78 20.91 91.65 5.68 1.77 18.22 5.82 1.92 17.68

Presence of dysgeusia/hypogeusia?

Yes 54.11 24.13 121.37 8.15 2.41 27.56 9.09 2.86 28.92

Presence of fever?  

Yes 5.02 3.14 8.03 1.88 0.86 4.13 -- -- --

Presence of muscle or joint pain? 

Yes 16.52 8.79 31.05 2.63 0.88 7.83 -- -- --

Presence of fatigue?

Yes 9.66 5.79 16.13 3.19 1.33 7.66 4.69 2.29 9.62

Presence of headache? 

Yes 5.05 3.20 7.96 2.46 1.15 5.25 2.61 1.31 5.17

Presence of sore throat? 

Yes 4.04 2.52 6.48 0.93 0.39 2.23 -- -- --

Presence of dry cough? 

Yes 6.75 4.12 11.05 3.76 1.61 8.81 3.18 1.56 6.48

Presence of diarrhea?

Yes 2.88 1.75 4.74 0.86 0.34 2.14 -- -- -- 

Presence of general malaise? 

Yes 4.46 2.85 6.99 0.53 0.22 1.29 -- --  --

Number of rooms in the home 1.29 1.08 1.55 1.36 0.98 1.89 1.47 1.07 2.02

a  Bolded numbers highlight the significant associations between the variables. 
b  Log-likelihood Intercept only: -217.826; Log-likelihood Model: -89.550; AIC:235.101; BIC: 345.499; n= 381. 
c  Log-likelihood Intercept only: -234.537; Log-likelihood Model: -109.008; AIC:242.016; BIC: 289.393; n=383. 
d  The reduced model was based on the Furnival-Wilson leaps-and-bounds algorithm; Goodness of fit test Hosmer-Lemeshow p = 0.6058, 
Linearity link test p < 0.0001.
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sion with the bootstrap estimation were compared, with no 
significant differences found between them. Finally, the re-
sults of the Receiver Operating Characteristic (ROC) Curve 
are shown for both the multivariate (Area Under the Curve / 
AUC: 0.93; 95% CI: 0.90-0.96) and under the reduced mo-
del (AUC> 0.91; 95% CI: 0.88-0.95) (Figure 2). The models 
displayed a significant ability to differentiate populations 
with and without SARS-CoV-2.

Discussion

Overall, the statistical models of the otolaryngological and 
non-otolaryngological symptoms associated with SARS-
CoV-2 positivity displayed a positive predictive value of 
90%, which implies a remarkable ability to differentiate po-
pulations with and without SARS-CoV-2. The assessment 
of this group of symptoms can be useful in clinical practice 
to guide RT-PCR testing, particularly in low/middle-income 
countries where testing is restricted by budget limitations. 
However, SARS-CoV-2 otolaryngology symptoms are not 
useful only from a diagnostic perspective. Severity and du-
ration of these symptoms should be used to arrive at a more 
accurate clinical characterization to guide the therapeutic 
management. Defining the characteristics and severity of 
these abnormalities is essential when it comes to performing 
additional testing, initiating olfactory training, adjuvant me-
dications, and follow-up (11).
 About the otolaryngological symptoms of patients with 
positive SARS-CoV-2 infection found in this study, the most 

frequently reported include anosmia/hyposmia (63.1%), 
dysgeusia/hypogeusia (62.3%), dry cough (52.3%), sore 
throat (46.2%), nasal obstruction (28.5%), and dizziness 
(27.7%). Similarly, the most frequent otolaryngological 
symptoms in European populations include anosmia, cough, 
nasal obstruction, rhinorrhea, dysgeusia, and sore throat 
(12). SARS-CoV-2 induced cough can be evoked by the 
release of pro-inflammatory cytokines as a result of respira-
tory epithelial cell damage (13). Despite the fact that cough 
is considered a cardinal symptom related to SARS-CoV-2 
infection, isolated cough can also be found in allergic disea-
ses or laryngopharyngeal reflux. Thus, additional symptoms 
should be considered when SARS-CoV-2 infection is sus-
pected.
 Recently, some attention has been paid to more speci-
fic symptoms of COVID-19 such as anosmia/hyposmia and 
dysgeusia/hypogeusia. A meta-analysis including European, 
North American, Asian, and Australian COVID-19 patients 
reported a pooled prevalence of olfactory dysfunction of 
47.9% (95% CI: 41.20-54.50) (14). However, current studies 
state that there are several discrepancies in the studies that 
have examined prevalence, severity, and duration of anosmia/
hyposmia (3, 14). Up to 63.41% of the positive SARS-
CoV-2 subjects exhibited anosmia before the RT-PCR test 
was performed, which highlights the importance of assessing 
olfactory symptoms to guide testing. About the median time 
of anosmia recovery, our results are similar to those of pre-
vious studies reporting anosmia duration ranging from 1 to 
30 days (14-16). Moreover, anosmia/hyposmia (aOR: 5.82; 
95% CI: 1.92-17.68), and dysgeusia/hypogeusia (aOR: 9.09; 

Figure 1. Coefficients plot for multivariate and reduced models for SARS-CoV-2 infection.
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95% CI: 2.86-28.92) correlated with SARS-CoV-2 positi-
vity. We highlight that 62.1% of our SARS-CoV-2 positive 
patients reported an anosmia severity classified as “severe” 
or “as bad as it can be,” and 29.27% reported “persisten-
ce” or “no improvement” of these symptoms even 15 days 
after the onset of symptoms. However, only 6.1% (n=5) of 
them received treatment for these symptoms. More attention 
should be paid to the therapeutic management of these symp-
toms (i. e., olfactory training), since prior studies describe 
significant quality-of-life compromise related with olfactory 
disorders (17).
 Among additional sinonasal symptoms, nasal obstruc-
tion was more frequent in SARS-CoV-2 positive patients 
compared to controls (28.5% vs. 5.1%). Similar frequencies 
were also found in subjective nasal symptoms such as post-
nasal drip (13.1% vs. 3.6%), thick nasal discharge (8.5% vs. 
5.9%), and rhinitis (9.2% vs 4.7%). A systematic review by 
Gengler et al. described that susceptibility genes required for 
SARS-CoV-2 infection are expressed at high levels in the 
sinonasal cavity (18). Interestingly, while anosmia without 
nasal obstruction is reported as a highly specific predictor of 
SARS-CoV-2 positivity, sinonasal symptoms (rhinorrhea or 
congestion) appear to be infrequent (18, 19). Anecdotal case 
series of patients with COVID-19 from China and Europe 
have reported sinonasal symptoms such as rhinorrhea and 
nasal obstruction (18). Nevertheless, a current study asses-
sing probable conductive causes of anosmia with computed 
tomography (CT) in COVID-19 patients reported that there 
were no significant pathological changes in the paranasal si-
nuses on CT scans (20). Nevertheless, this study included 
a small sample size of patients (n=49), and further studies 

assessing this probable association are needed. 
 In terms of the frequency of laryngeal symptoms in pa-
tients with mild, moderate, and severe COVID-19 disease, 
Lechien et al. reported a frequency of sore throat of 41.9%, 
and dysphonia of 27.8% (6). The frequency of sore throat 
(46.2%) was slightly higher in our COVID-19 positive pa-
tients, while the frequencies of odynophagia (11.5%) and 
hoarseness/dysphonia (2.3%) were significantly lower.  
Prior authors described that most laryngeal complications 
in positive COVID-19 infection could be related to pro-
longed intubation with the prone-positioning employed in 
respiratory failure (21). This scenario may lead to significant 
laryngeal complications such as hoarseness, and voice-rela-
ted, airway, and swallowing complications. Considering the 
probable bias related to multiple pharmacological exposure, 
inflammatory conditions, and recall biases, patients exposed 
to intubation, Intensive Care Unit (ICU) treatments, or hos-
pitalization were excluded from our study. These differences 
could account for the lower frequency of some laryngeal 
symptoms in our research. Further studies assessing laryn-
geal symptoms in mild-moderate COVID-19 positive 
patients are needed.
 A low frequency of auditory (3.1%) symptoms was found 
in the COVID-19 population. There is neuro-biological plau-
sibility for hearing and balance disturbances associated with 
SARS-COV-2 infection (22). A systematic review of the au-
dio-vestibular symptoms in confirmed cases of COVID-19 
reported that there are few studies available assessing the 
frequency of these symptoms (23). Currently, some cases 
of sensorineural hearing loss, tinnitus, and mild episodes of 
vertigo have been reported in young patients (24-26). Howe-

Figure 2. ROC curve and operative performance of multivariate and reduced models.
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ver, their possible association with SARS-CoV-2 infection is 
controversial, and there is still not enough evidence to prove 
a causal relationship (27). Despite the small number of stu-
dies and the low sample size of the available evidence, the 
relationship between SARS-CoV-2 infection and audio-ves-
tibular symptoms should be considered in the otolaryngology 
practice. Patients with audio-vestibular dysfunction should 
be tested for COVID-19, and sequelae should be ruled out 
during the otolaryngological approach to SARS-CoV-2 po-
sitive patients (22, 24-26). Studies assessing the association 
between otologic and vestibular symptoms of COVID-19, as 
well as its long-term auditory sequelae should be performed. 
 Finally, a significant association was found between a 
positive SARS-CoV-2 test and non-otolaryngological symp-
toms like fatigue (aOR: 4.69; 95% CI: 2.29-9.62), headache 
(aOR: 2.61; 95% CI: 1.31-5.17), and dry cough (aOR: 3.18; 
95% CI: 1.56-6.48). Furthermore, a strong interaction was 
found between fatigue and headache (aOR: 5.42; 95% CI: 
1.16-25.26). In Chinese populations with SARS-CoV-2 in-
fection headache was rare (28), while in European patients 
with SARS-CoV-2 infection headache was one of the most 
common symptoms (12). These differences could be related 
to population discrepancies, and further research is needed 
to address characteristics of COVID-19 infection in Latin-
American populations. On the other hand, the multivariate 
analysis suggested an association between a positive test for 
SARS-CoV-2 and the number of rooms in the house (aOR: 
1.47; 95% CI: 1.07-2.02). Household structure is related 
to higher transmission of infectious diseases (29). A high 
number of rooms would suggest that more people might be 
interacting with each other in a nearby place. Considering 
the high transmission rate of COVID-19 (30), this scenario 
could account for a higher probability of infection. 
 The questionnaires applied in this study were developed 
by three otolaryngologists with wide clinical and epidemio-
logical experience. Besides, the data was extracted from 
standardized medical records from a high complexity CO-
VID-19 referral hospital. The selection of individuals was 
performed through simple random sampling, which provi-
ded a balance of the main confounding variables between 
the case and control groups. We highlight the strength of the 
association between symptoms related to loss of smell and 
taste and SARS-CoV-2 positivity and the ability of the model 
to identify this condition (AUC > 0.9). Although this type of 
study is susceptible to the Berkson bias, the random selec-
tion of both cases and controls, reduced the probability of 
this bias (31). 
 We highlight that the frequency of anosmia and dysgeu-
sia was assessed through self-reported questionnaires, and 
no objective smell tests were performed. This limitation was 
due to the strict lockdown measures imposed by the national 
authorities, and interest in protecting researchers and patients 
from infection. Moreover, the retrospective design of this 
study may directly affect the measurement of the presence 
of anosmia and dysgeusia due to recall bias (32). Although 
random sampling was carried out in both cases and controls, 

it may be possible that SARS-CoV-2 positive patients may 
have identified the presence of anosmia/dysgeusia in a hig-
her proportion than controls. This scenario could be related 
to the information disclosed among the general population 
regarding anosmia and dysgeusia being COVID-19 symp-
toms, making it more likely for the people to identify them. 
Another limitation of the study is that the result of the RT-
PCR test was influenced by the time between contagion and 
the time when the test was taken, decreasing the sensitivity 
and specificity of the test (33).

Conclusion

A strong association between SARS-CoV-2 positivity and 
the presence of anosmia/hyposmia, dysgeusia/hypogeusia, 
and dry cough was found. Together with other non-otolaryn-
gological symptoms, the operational performance of the 
associated factors in our statistical model was greater than 
90% (AUC >0.9). These may be relevant markers of early 
SARS-CoV-2 infection in people living in low/middle-inco-
me countries where RT-PCR testing is restricted by budget 
limitations. Overall, 62.1% of our SARS-CoV-2 positive pa-
tients reported anosmia severity classified as “severe/as bad 
as it can be,” and 29.27% reported “persistence/no impro-
vement” of these symptoms even 15 days after the onset of 
the symptoms. However, only 6.1% (n=5) of them received 
treatment for these symptoms. More attention should be paid 
to the therapeutic management of these symptoms, and stu-
dies to assess the effectiveness of olfactory rehabilitation in 
these patients are needed. Studies addressing the effect of 
SARS-CoV-2 on ear, nose and throat, and its potential long-
term sequelae should be performed.

Disclosure statement

The authors report no conflicts of interest. The authors alone 
are responsible for the content and writing of the paper.

Funding

This study was supported by Unidad Medico Quirúrgica de 
Otorrinolaringología (UNIMEQ-ORL) in Bogotá, Colombia.

Acknowledgments

Special thanks to Dr. Jose Antonio De la Hoz and the Clini-
cal Studies Division at Fundación Santa Fe de Bogotá for the 
support with data collection. 

Ethics approval and consent to participate

The Ethics Committee of Fundación Santa Fe de Bogotá 
(Protocol Number: CCEI-12541-2020) approved this study.



272  Pérez-Herrera LC, Moreno-López S, Pérez-García IC, Hernández C, Corredor-Rojas G, Ospina J, Vargas JP, Peñaranda D, Peñaranda A.

REFERENCIA S
 
1.  Mayo-Yáñez M, Palacios-García JM, Calvo-Henríquez C, 

Ayad T, Saydy N, León X, et al. COVID-19 Pandemic and 
its Impact on the Management of Head and Neck Cancer in 
the Spanish Healthcare System. Int Arch Otorhinolaryngol. 
2021;25(4):e610–5. 10.1055/s-0041-1736425

2.  Demombynes G. COVID-19 Age-Mortality Curves are Flatter 
in Developing Countries. Washington DC: World Bank; 2020. 
p. 1-31. doi: 10.1596/1813-9450-9313

3.  Brandão Neto D, Pinna F de R. COVID-19 and Anosmia: 
Remaining Gaps to Knowledge. Int Arch Otorhinolaryngol. 
2021;25(4):e479-80. doi: 10.1055/s-0041-1736563

4.  Borges do Nascimento IJ, Cacic N, Abdulazeem HM, 
von Groote TC, Jayarajah U, Weerasekara I, et al. Novel 
Coronavirus Infection (COVID-19) in Humans: A Scoping 
Review and Meta-Analysis. J Clin Med. 2020;9(4):941. doi: 
10.3390/jcm9040941

5.  Miyake MM, Anselmo-Lima WT. Monitoring of cases of 
anosmia may help control the COVID-19 pandemic. Braz 
J Otorhinolaryngol. 2021;87(4):377-78. doi: 10.1016/j.
bjorl.2021.02.001

6.  Lechien JR, Chiesa-Estomba CM, Vaira LA, De Riu G, 
Cammaroto G, Chekkoury-Idrissi Y, et al. Epidemiological, 
otolaryngological, olfactory and gustatory outcomes according 
to the severity of COVID-19: a study of 2579 patients. Eur 
Arch Otorhinolaryngol. 2021;278(8):2851-859. doi: 10.1007/
s00405-020-06548-w

7.  Özçelik Korkmaz M, Eğilmez OK, Özçelik MA, Güven M. 
Otolaryngological manifestations of hospitalised patients with 
confirmed COVID-19 infection. Eur Arch Otorhinolaryngol. 
2021;278(5):1675-685. doi: 10.1007/s00405-020-06396-8

8.  Kapoor S, Gupta A, Saidha PK. Ear, Nose, and Throat 
Practice Guidelines: An Update for COVID-19. Int Arch 
Otorhinolaryngol. 2021;25(4):e621-e627. doi: 10.1055/s-0041-
1736424

9.  Carrillo-Larco RM, Altez-Fernandez C. Anosmia and dysgeusia 
in COVID-19: A systematic review. Wellcome Open Res. 
2020;5:94. doi: 10.12688/wellcomeopenres.15917.1

10.  Machin D, Campbell M, Tan S, Tan S-H. Comparing Two 
Independent Groups for Binary Data. In: Sample Size Tables 
for Clinical Studies. Oxford, UK: Wiley-Blackwell; 2011. p. 
30-41. doi: 10.1002/9781444300710.ch3

11.  Whitcroft KL, Hummel T. Olfactory Dysfunction in COVID-19: 
Diagnosis and Management. JAMA. 2020;323(24):2512-514. 
doi: 10.1001/jama.2020.8391

12.  Lechien JR, Chiesa-Estomba CM, Place S, Van Laethem 
Y, Cabaraux P, Mat Q, et al. Clinical and epidemiological 
characteristics of 1420 European patients with mild-to-moderate 
coronavirus disease 2019. J Intern Med. 2020;288(3):335-44. 
doi: 10.1111/joim.13089

13.  Dicpinigaitis PV, Canning BJ. Is There (Will There Be) a Post-
COVID-19 Chronic Cough? Lung. 2020;198(6):863-65. doi: 
10.1007/s00408-020-00406-6

14.  Saniasiaya J, Islam MA, Abdullah B. Prevalence of Olfactory 
Dysfunction in Coronavirus Disease 2019 (COVID-19): A Meta-
analysis of 27,492 Patients. Laryngoscope. 2021;131(4):865-
78. doi: 10.1002/lary.29286

15.  Bagheri SHR, Asghari AM, Farhadi M, Shamshiri AR, 
Kabir A, Kamrava SK, et al. Coincidence of COVID-19 
epidemic and olfactory dysfunction outbreak. medRxiv. 
2020;2020.03.23.20041889. doi: 10.1101/2020.03.23.20041889

16.  Lee Y, Min P, Lee S, Kim SW. Prevalence and Duration of 

Acute Loss of Smell or Taste in COVID-19 Patients. J Korean 
Med Sci. 2020;35(18):e174. doi: 10.3346/jkms.2020.35.e174

17.  Patel ZM. Olfactory Loss and Olfactory Training. JAMA 
Otolaryngol Head Neck Surg. 2021;147(9):840. doi: 10.1001/
jamaoto.2021.1507

18.  Gengler I, Wang JC, Speth MM, Sedaghat AR. Sinonasal 
pathophysiology of SARS-CoV-2 and COVID-19: A systematic 
review of the current evidence. Laryngoscope Investig 
Otolaryngol. 2020;5(3):354-59. doi: 10.1002/lio2.384

19.  Speth MM, Singer-Cornelius T, Oberle M, Gengler I, Brockmeier 
SJ, Sedaghat AR. Olfactory Dysfunction and Sinonasal 
Symptomatology in COVID-19: Prevalence, Severity, Timing, 
and Associated Characteristics. Otolaryngol Head Neck Surg. 
2020;163(1):114-20. doi: 10.1177/0194599820929185

20.  Naeini AS, Karimi-Galougahi M, Raad N, Ghorbani J, Taraghi 
A, Haseli S, et al. Paranasal sinuses computed tomography 
findings in anosmia of COVID-19. Am J Otolaryngol. 
2020;41(6):102636. doi: 10.1016/j.amjoto.2020.102636

21.  Naunheim MR, Zhou AS, Puka E, Franco RA Jr, Carroll 
TL, Teng SEet al. Laryngeal complications of COVID-19. 
Laryngoscope Investig Otolaryngol. 2020;5(6):1117-124. doi: 
10.1002/lio2.484

22.  Maharaj S, Bello Alvarez M, Mungul S, Hari K. Otologic 
dysfunction in patients with COVID-19: A systematic review. 
Laryngoscope Investig Otolaryngol. 2020;5(6):1192-196. doi: 
10.1002/lio2.498

23.  Almufarrij I, Uus K, Munro KJ. Does coronavirus affect the 
audio-vestibular system? A rapid systematic review. Int J Audiol. 
2020;59(7):487-91. doi: 10.1080/14992027.2020.1776406

24.  Sriwijitalai W, Wiwanitkit V. Hearing loss and COVID-19: A 
note. Am J Otolaryngol. 2020;41(3):102473. doi: 10.1016/j.
amjoto.2020.102473

25.  Kilic O, Kalcioglu MT, Cag Y, Tuysuz O, Pektas E, Caskurlu 
H, et al. Could sudden sensorineural hearing loss be the sole 
manifestation of COVID-19? An investigation into SARS-
COV-2 in the etiology of sudden sensorineural hearing loss. Int 
J Infect Dis. 2020;97:208-11. doi: 10.1016/j.ijid.2020.06.023

26.  Fidan V. New type of corona virus induced acute otitis media 
in adult. Am J Otolaryngol. 2020;41(3):102487. doi: 10.1016/j.
amjoto.2020.102487

27.  Karimi-Galougahi M, Naeini AS, Raad N, Mikaniki N, 
Ghorbani J. Vertigo and hearing loss during the COVID-19 
pandemic - is there an association? Acta Otorhinolaryngol Ital. 
2020;40(6):463-65. doi: 10.14639/0392-100X-N0820

28.  Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical 
features of patients infected with 2019 novel coronavirus in 
Wuhan, China. Lancet. 2020;395(10223):497-06. doi: 10.1016/
S0140-6736(20)30183-5

29.  House T, Keeling MJ. Household structure and infectious 
disease transmission. Epidemiol Infect. 2009;137(5):654-61. 
doi: 10.1017/S0950268808001416

30.  Phucharoen C, Sangkaew N, Stosic K. The characteristics 
of COVID-19 transmission from case to high-risk contact, a 
statistical analysis from contact tracing data. EClinicalMedicine. 
2020;27:100543. doi: 10.1016/j.eclinm.2020.100543

31.  Sackett DL. Bias in analytic research. J Chronic Dis. 1979;32(1-
2):51-63. doi: 10.1016/0021-9681(79)90012-2

32.  Manterola C, Otzen T. Bias in Clinical Research. Int J Morphol. 
2015;33(3):1156-64. doi: 10.4067/S0717-95022015000300056

33.  Böger B, Fachi MM, Vilhena RO, Cobre AF, Tonin FS, 
Pontarolo R. Systematic review with meta-analysis of the 
accuracy of diagnostic tests for COVID-19. Am J Infect 
Control. 2021;49(1):21-29. doi: 10.1016/j.ajic.2020.07.011


