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Abstract

Background: Ovar was the first Portuguese municipality to
declare active community transmission of SARS-CoV-2, with
total lockdown decreed on March 17, 2020. This context pro-
vided conditions for a large-scale testing strategy, allowing
a referral system considering other symptoms besides the
ones that were part of the case definition (fever, cough, and
dyspnea). This study aims to identify other symptoms associ-
ated with COVID-19 since it may clarify the pre-test probabil-
ity of the occurrence of the disease. Methods: This case-con-
trol study uses primary care registers between March 29 and
May 10, 2020 in Ovar municipality. Pre-test clinical and expo-
sure-risk characteristics, reported by physicians, were col-
lected through a form, and linked with their laboratory re-
sult. Results: The study population included a total of 919
patients, of whom 226 (24.6%) were COVID-19 cases and 693
were negative for SARS-CoV-2. Only 27.1% of the patients
reporting contact with a confirmed or suspected case tested
positive. In the multivariate analysis, statistical significance

was obtained for headaches (OR 0.558), odynophagia (OR
0.273), anosmia (OR 2.360), and other symptoms (OR 2.157).
The interaction of anosmia and odynophagia appeared as
possibly relevant with a borderline statistically significant OR
of 3.375. Conclusion: COVID-19 has a wide range of symp-
toms. Of the myriad described, the present study highlights
anosmia itself and calls for additional studies on the interac-
tion between anosmia and odynophagia. Headaches and
odynophagia by themselves are not associated with an in-
creased risk for the disease. These findings may help clini-
cians in deciding when to test, especially when other dis-
eases with similar symptoms are more prevalent, namely in

winter. © 2021 The Author(s). Published by S. Karger AG, Basel

on behalf of NOVA National School of Public Health
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Resumo

Introducgdo: Ovar foi o primeiro municipio portugués a
declarar transmissdo comunitaria ativa de SARS-CoV-2,
determinando-se um corddo sanitario a 17 de marco de
2020. Este contexto providenciou condicoes para a testa-
gem em larga escala, permitindo um sistema de referen-
ciacdo que abrangesse outros sintomas além dos que fa-
ziam parte da definicao de caso (febre, tosse e dispneia).
Este estudo tem como objetivo identificar outros sinto-
mas associados a COVID-19, dado que pode esclarecer a
probabilidade pré-teste de ocorréncia da doenca. Méto-
dos: Este estudo caso-controlo utiliza registos dos cuida-
dos de saude primérios entre 29 de marco e 10 de maio
de 2020, no municipio de Ovar. O quadro clinico e a ex-
posicao de risco, a apresentacao, reportados por médicos
através de um formulario, foram recolhidos e associados
aos respetivos resultados laboratoriais. Resultados: A
populagdo do estudo incluiu um total de 919 doentes, dos
quais 226 (24.6%) eram casos confimados de COVID-19 e
693 tiveram teste negativo para SARS-CoV-2. Apenas tes-
taram positivo 27.1% dos doentes que reportaram con-
tacto com um caso confirmado ou suspeito. Na analise
multivariavel, foi obtida significancia estatistica para ce-
faleias (OR 0.558), odinofagia (OR 0.273), anosmia (OR
2.360), e outros sintomas (OR 2.157). A combinagao de an-
osmia e odinofagia surgiu como possivelmente relevante,
no limite de significancia estatistica, e com um OR de
3.375. Conclusdo: A COVID-19 tem um amplo espetro de
sintomas. De entre todos os descritos, este estudo desta-
ca a anosmia e revela a necessidade de estudos adicio-
nais sobre a interagcao entre anosmia e odinofagia. Cefale-
ias e odinofagia por si sé ndo estao associadas a um risco
aumentado para a doenca. Estes resultados podem ajudar
a decisao clinica, especialmente quando outras doencas
com sintomas semelhantes sdo mais prevalentes, nome-
adamente no inverno.

© 2021 The Author(s) Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Background

Following an outbreak of severe pneumonia of un-
known cause in Wuhan, Hubei Province, China at the
end of 2019, severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) was identified in January 2020 as the
new respiratory agent responsible for the infection cur-
rently behind the coronavirus disease 2019 (COVID-19)
[1, 2]. The first 3 cases detected in Europe were reported
in France on January 24, 2020 [3]. The outbreak was de-
clared a Public Health Emergency of International Con-
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cern (PHEIC) on January 30, 2020, and a pandemic by the
World Health Organization (WHO) on March 11, 2020
[4, 5]. As of December 27, 2020, a total of 79,231,893 cas-
es of COVID-19 and 1,754,574 deaths have been reported
by the WHO, worldwide [6]. Europe was, for several
weeks, the most severely affected region. Portugal report-
ed its first detected cases of the disease on March 2, 2020,
reaching 394,573 cases and 6,619 deaths by December 27,
2020 [7].

As clinical criteria for suspect case definition of CO-
VID-19, the Portuguese Directorate-General of Health
(DGS) included any person who developed: (a) a cough
(new or worsening of the usual cough), or (b) fever (tem-
perature of 38.0 °C or higher), or (c) dyspnea, until No-
vember 9, when sudden anosmia and sudden dysgeusia
were added [8, 9].

Much evidence points to a broad spectrum of symp-
toms of COVID-19, including fever, cough (either with
or without sputum), dyspnea, fatigue, myalgia, arthralgia,
sore throat, runny nose, headache, diarrhea, nausea,
vomiting, and abdominal pain [10-13]. Dermatological
and neurological symptoms, mainly olfactory and gusta-
tory dysfunction like anosmia and ageusia, began to be
reported worldwide [12, 14-21].

Portugal has a public, national, universal, free, and
general healthcare service - the Servico Nacional de Satude
(SNS). The Public Health Units (PHU) and Family Med-
icine Units (FMU; general practitioners, GPs) are insert-
ed in the Primary Care Cluster (ACES), the main pro-
vider of primary care services within the SNS. Ovar, with
about 54,120 inhabitants in 2018, was the first Portuguese
municipality to be declared to have active community
transmission [22, 23]. On the same day, total lockdown
was decreed, lasting between March 17 and April 17,
2020. During this period only a few authorized workers
and ambulances could cross the controlled borders, and
all but the industry considered essential was shut down.
Ovar’s care system relies on: (a) a local hospital, without
an emergency department or acute care service, (b) pri-
mary care units in the jurisdiction of ACES Baixo Vouga,
and (c) emergency transport to other municipalities” hos-
pitals. With the lockdown, primary care was the popula-
tion’s main point of entry for non-emergent acute care. A
circuit was built so that any person could call a GP from
the FMU or a special phone line also maintained by GPs
(Ovar24). Depending on the evaluation, patients could be
referred for SARS-CoV-2 testing by reverse transcription
polymerase chain reaction (RT-PCR) and/or an appoint-
ment in the COVID-19 dedicated area (ADC) in the pri-
mary care center, maintained by GPs. Support was also
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granted by the local hospital in terms of collecting the
specimens and sending them to an external laboratory.
Since Ovar presented active community transmission,
living there was immediately considered an epidemiolog-
ical link. Therefore, any patient presenting symptoms
from the case definition in force (fever, cough, dyspnea)
should be referred to testing for SARS-CoV-2. Asymp-
tomatic individuals could also be tested if they were part
of any screening strategy or upon the decision of the GP.
Unlike the rest of the country, where people depended on
a validation from the DGS to approve a test for SARS-
CoV-2, Ovar had an independent circuit that allowed
more independence on the testing criteria. This context
provided conditions for a large-scale testing strategy, al-
lowing a referral system based on other symptoms besides
the ones that were part of the case definition (fever, cough,
and dyspnea). The criteria for this referral system were
decided by the local PHU, allowing a strategic autonomy
to control the disease dissemination.

We conducted a case-control study, aiming to charac-
terize COVID-19 presentation, including clinical and ep-
idemiological characteristics in suspected cases of initial-
ly mild or moderate disease. Given the recent literature,
we hypothesize that the symptoms associated with CO-
VID-19 are broad. Characterizing them may help clini-
cians to better understand the disease and make wiser de-
cisions when it comes to testing and diagnosing, espe-
cially when the symptoms are unspecific and resemble
other prevalent conditions during the winter.

Methods

Study Design

We performed a case-control study in the municipality of Ovar.
We included individual patient’s data on clinical and epidemio-
logical characteristics reported from March 29 to May 8, 2020, and
lab results from samples collected between March 20 and May 8,
2020. The differential between these dates is due to the fact that
testing started earlier for patients sent for testing by the hospital
and the PHU.

Setting

The municipality of Ovar was under lockdown between March
17 and April 17, 2020. The testing strategy described was initiated
on March 20, 2020 and included 15-180 tests per day. The referral
system was implemented and managed by the PHU. Sample col-
lection of nasopharyngeal and oropharyngeal swabs was managed
within the local hospital, and lab tests (RT-PCR) were performed
by a group of laboratories, either private or public. The swabs were
collected under the same conditions, in the same location, and by
the same professionals, except when domiciliary visits were need-
ed, for example to nursing homes.

COVID-19 and Its Symptoms’ Panoply

Study Population

Any person present in the Ovar municipality from March 29 to
May 8 could be enrolled, regardless of their legal status or official
address. Patients who required a test during contact tracing, phone
calls to Ovar24 or FMUs, or ADC visits were registered by GPs or
public health physicians through an online form. Therefore, this
presented a heterogeneous group of patients, with mainly mild to
moderate disease. Severe cases requiring urgent or emergent care
were not included since they were directly referred to hospitals
outside the municipality. Due to testing availability and strategic
autonomy, testing was allowed, in this context, to every patient
showing symptoms described in previous literature (besides the
DGS case definition) or those asymptomatic but with a high-risk
contact.

We considered cases as individuals with a positive RT-PCR test
for SARS-CoV-2, while controls were those with a negative result.
Cases and controls belonged to a common reference population,
had the same selection process, and controls would have been eli-
gible for the case group if they had a positive RT-PCR test.

Variables

Using the physician records, we collected information regard-
ing contact with a confirmed or suspected case of COVID-19, his-
tory of recent traveling, or being a healthcare worker as variables
for epidemiological characterization. To assess the clinical presen-
tation we included fever, cough, dyspnea, coryza, anosmia, head-
aches, abdominal pain, chest pain, asthenia, arthralgia, myalgia,
nausea or vomits, diarrhea, irritability/confusion, lipothymia, diz-
ziness, conjunctivitis, dermatological manifestations, and episodes
of amnesia. We also collected information regarding past medical
history.

Data Collection

At the time, no official software was available for physicians to
prescribe tests for SARS-CoV-2 directly, and it could only be done
by the DGS through an assistance line (LAM). Therefore, an online
form was created by the local PHU for referral to test and/or med-
ical appointment. These were submitted by physicians between
March 29 and May 8, 2020, allowing the collection of data on clin-
ical presentation, epidemiological link, and comorbidities. In the
eventual case of duplicate requests, only the first one was consid-
ered. This was done to decrease memory bias and narrow the anal-
ysis to presenting symptoms, thereby excluding late presentations.
Simultaneously, the official system for notifiable diseases
(SINAVE) was still mandatory. However, due to the large number
of cases it became obsolete, and clinicians underreported suspect-
ed cases through this system.

We obtained the lab results from the PHU database referent to
the test results that were requested by this circuit, excluding other
tests performed out of the municipality. The PHU was directly in-
formed of the results by the hospital lab. Since the municipality was
closed, only urgent cases were tested outside this circuit. For du-
plicated results in the same patient, we considered only the diag-
nostic one - the first positive or negative test — thus excluding
subsequent cure tests. Inconclusive results were excluded to avoid
misclassification.

Endpoints and Statistical Analysis
A confirmed case of COVID-19 was defined as a positive result
on RT-PCR assay of nasopharyngeal and/or oropharyngeal swab
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1,971 form responses
by the physician for
consultation or test of
suspected patients

3,273 laboratorial
results for
SARS-CoV-2 (RT-PCR)

686 duplicates excluded
(based on the NHS number; we only kept the
first referral based on time stamp of notification)

Y

913 duplicates excluded
(based on the NHS number; we only kept the first positive
or negative result, inconclusive results were excluded)

Y

1,285 unique patient
records

[ J |

2,360 unique laboratorial
results

)

106 missing laboratorial

information

Y

1,179 form responses
with matching
laboratorial information

260

v clinical information

form responses without any

919 patient records with
clinical and laboratorial
information (n)

Fig. 1. Study flowchart.

specimens. We linked form responses and lab results using the
unique SNS number and aggregated all the entries in a single da-
tabase using Microsoft Excel® (2005 version). Patients who did not
have a unique SNS number had one created administratively,
which was used for linkage.

We used R Studio® using R version 3.6.2 to perform all the sta-
tistical analyses. All tests considered a statistical significance of 5%.
For the univariate analysis, we calculated the frequency of the ex-
posure characteristics (clinical presentation, contact with a sus-
pected or confirmed case of COVID-19, and past medical history),
along with the Fisher test p value to assess differences between
positive and negative test results. We also calculated crude odds
ratios (OR) and their 95% confidence intervals (CI). For the mul-
tivariable analysis, we conducted logistic regressions to assess the
association between the exposure and the outcome, presented by
OR and 95% CI. We used a significance level of 0.2 to add adjust-
ing variables to the subsequent model, using a backward stepwise
method. Finally, an interaction term was included in the model to
test interactions between all the independent variables and the
main outcome variable of interest. Missing values on lab results
were excluded from the analysis. Patients who presented neither
an epidemiological link nor any symptoms were considered a fill-
ing error and excluded from the analysis. Missing data in the ex-
posure characteristics were excluded from the analysis of that spe-
cific variable.
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Results

We obtained 1,971 form responses. After removing
duplicates, 1,285 unique patient records remained, of
which 1,179 had a matching lab result for a SARS-CoV-2
RT-PCR test. Of those, 260 were lacking any epidemio-
logical link or any symptoms and were excluded. A total
of 919 unique patient records with clinical and laborato-
rial information were included in the analysis, of which
226 (24.6%) were considered COVID-19 cases and 693
(75.4%) were controls (Fig. 1).

History of past medical conditions, like chronic dis-
eases or pregnancy, were reported in 330 (35.9%) pa-
tients, with arterial hypertension being the most common
and reported in 149 (16.2%) patients (Table 1). None of
the studied comorbidities affected the likelihood of con-
tracting the disease in a statistically significant way.

Epidemiological Link
Concerning epidemiological links, in total, 487 (53.0%)
patients reported a contact with a confirmed or suspected

Sa et al.



Table 1. Past medical history, epidemiological links, history of the present illness, and laboratory results for SARS-

CoV-2
Cases Controls Fisher’s test OR (95% CI)
(n =226) (n=693) p value
Past medical history
Malignancy 9(4.0) 25 (3.6) 0.839 1.108 (0.448-2.500)
Arterial hypertension 44 (19.5) 105 (15.2) 0.145 1.353 (0.894-2.025)
Diabetes 21(9.3) 47 (6.8) 0.241 1.407 (0.780-2.467)
Dyslipidemia 5(2.2) 28 (4.0) 0.302 0.538 (0.160-1.434)
Asthma 11 (4.9) 47 (6.8) 0.348 0.703 (0.323-1.407)
Chronic obstructive pulmonary disease 0(0.0) 14 (2.0) 0.027 0 (0-0.915)
Cardiovascular disease 13 (5.8) 30 (4.3) 0.369 1.348 (0.633-2.722)
Epidemiological link
Contact with a confirmed or suspected
case of COVID-19 132 (58.4) 355(51.2) 0.066 1.337 (0.976-1.834)
Healthcare professional 6(2.7) 22(3.2) 0.826 0.832(0.272-2.151)
Recent travelling (inside or outside
the country) 2(0.9) 19 (2.7) 0.127 0.317 (0.036-1.331)
History of the present illness
Cough 108 (47.8) 375 (54.1) 0.107 0.776 (0.568-1.060)
Headaches 35(15.5) 172 (24.8) 0.003 0.555 (0.361-0.837)
Anosmia 30 (13.3) 51 (7.4) 0.010 1.925 (1.150-3.178)
Fever 40 (17.7) 121 (17.5) 0.920 1.017 (0.667-1.526)
Coryza 29 (12.8) 97 (14.0) 0.739 0.905 (0.558-1.431)
Odynophagia 17 (7.1) 160 (23.1) <0.001 0.254 (0.138-0.438)
Myalgias 31(13.7) 122 (17.6) 0.183 0.744 (0.469-1.154)
Chest pain 23 (10.2) 98 (14.1) 0.141 0.688 (0.405-1.128)
Arthralgia 3(1.3) 10 (1.4) 1 0.919 (0.161-3.611)
Dyspnea 24 (10.6) 87 (12.6) 0.482 0.828 (0.490-1.356)
Diarrhea 16 (7.1) 51 (7.4) 1 0.959 (0.499-1.753)
Nausea or vomiting 10 (4.4) 47 (6.8) 0.266 0.637 (0.282-1.305)
Asthenia 32(14.2) 96 (13.9) 0.912 1.026 (0.644-1.602)
Dizziness 10 (4.4) 16 (2.3) 0.107 1.957 (0.782-4.667)
Other symptoms 33 (14.6) 45 (6.5) <0.001 2.459 (1.476-4.065)

Data are presented as n (%). Proportions (%) are read in the column, using the total number of cases or controls as the

denominator.

case of COVID-19, 28 (3.0%) were healthcare profession-
als,and 21 (2.3%) had history of recent travelling. Positive
cases and negative controls did not show considerable

differences for any of the studied exposure risk factors
(Table 1).

History of the Present Illness

Regarding clinical presentation, patients reported a
median of 2 symptoms (interquartile range from 1 to 3).
The most common symptom was cough, which was pres-
ent in 419 (46.3%) patients, from whom 85 (20.3%) sub-
sequently tested positive. Positive cases were more likely
to have anosmia and less likely to have headaches and
odynophagia (Table 1). Anosmia revealed a low positive

COVID-19 and Its Symptoms’ Panoply

predictive value (37.0%). The variable “other symptoms”
was also positively associated with the disease, but since
there was no open field the exact symptoms could not be
determined.

Multivariate Analysis

In the multivariate analysis, using the stepwise method
for the logistic regression (Table 2), statistical significance
was obtained for headaches, anosmia, odynophagia, and
other symptoms. The ORs were lower than 1 for head-
aches (OR 0.558, 95% CI 0.366-0.852) and odynophagia
(OR0.273,95% CI 0.158-0.473) but higher than 1 for an-
osmia (OR 2.360, 95% CI 1.428-3.902) and other symp-
toms (OR 2.157, 95% CI 1.325-3.512). When adding in-
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Table 2. Multivariable-adjusted OR for the presence of a positive
test for SARS-CoV-2, after backward stepwise regression

OR (95% CI) p value
Headaches 0.558 (0.366-0.852) 0.007**
Anosmia 2.360 (1.428-3.902) 0.001%**
Odynophagia 0.273 (0.158-0.473)  <0.001***
Dizziness 2.279 (0.957-5.427) 0.063
Other symptoms 2.157 (1.325-3.512) 0.002**
Arterial hypertension 1.362 (0.909-2.042) 0.135

Multivariate logistic (following backward stepwise) regression.
Deviance residuals: min. -1.4451; 1Q —0.7673; median —0.6314; 3Q
-0.3190; max. 2.4509. The dispersion parameter for binomial
family was taken to be 1. ** p < 0.01; *** p < 0.001.

Table 3. Multivariable-adjusted OR for the presence of a positive
test for SARS-CoV-2, adding interactions

OR (95% CI) p value
Headaches 0.513 (0.329-0.801) 0.003**
Anosmia 1.931 (1.110-3.357) 0.020*
Odynophagia 0.205 (0.105-0.400) <0.001%**
Dizziness 1.162 (0.333-4.053) 0.814
Other symptoms 2.137 (1.312-3.478) 0.002**
Arterial hypertension 1.360 (0.906-2.040) 0.138
Anosmia and odynophagia  3.375 (0.931-12.240) 0.064
Headaches and dizziness 4.245 (0.741-24.307) 0.104

Multivariate logistic (adding interactions after stepwise)
regression. Deviance residuals: min. -1.1896; 1Q —0.7788; median
-0.6648; 3Q -0.2703; max. 2.5797. The dispersion parameter for
binomial family was taken to be 1. * p < 0.05; ** p < 0.01; *** p <
0.001.

teractions after the stepwise model (Table 3), the interac-
tion of anosmia and odynophagia presented an OR of
3.375 (0.931-12.240) and was very close to being statisti-
cally significant.

Discussion

This study allowed a better understanding of the clini-
cal and epidemiological characteristics of COVID-19,
providing information on initial presentation. Our re-
sults showed that other symptoms besides fever, cough,
or dyspnea are associated with the disease, which is con-
sistent with current evidence [15-21]. Headaches and
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odynophagia were found to be protective factors; how-
ever, this may be due to their high frequency in many
common syndromes, namely other upper respiratory air-
way inflammation conditions. Anosmia was associated
with 2-fold increased odds of having a positive test for
SARS-CoV-2. Despite presenting a positive association
with the infection, anosmia revealed a low positive pre-
dictive value (37.0%), showing that this is not a pathog-
nomonic symptom. The variable “other symptoms” was
also associated with 2-fold increased odds of a positive
test. Since there was no open field with free input in the
questionnaire, it was not possible to characterize “other
symptoms.” Thus, there may be important symptoms
that, despite not being reported in the literature yet, can
be associated with COVID-19. Surprisingly, the interac-
tion between anosmia and odynophagia was almost sta-
tistically significant as a risk factor with an OR of 3.375.
The anatomical relation between the nasal and oral cav-
ity could explain this simultaneous presentation as a reac-
tion to upper respiratory airway infection by SARS-
CoV-2.

Results for an epidemiological link showed ORs below
1 for every exposure. This does not necessarily mean that
the studied exposures are protective, but that having them
increases the probability of being tested, independently of
the symptoms or signs. Therefore, it is possible that these
patients had a less suggestive clinical presentation but
were still referred to testing due to their epidemiological
context.

Some limitations of this study include the fact that only
primary care registers were considered, so severe disease
or follow-up may be underrepresented, which could lead
to overestimation of the association between milder
symptoms and the outcome. Additionally, by focusing
mainly on initial symptoms, the present study discards all
possible subsequent symptoms that may appear later in
the natural history of the disease. Only individuals who
looked for a medical appointment or were contacted
through contact tracing had the possibility of being re-
ferred, which may exclude asymptomatic to mild cases or
people who undervalue their clinical status. Besides, as
the exposure data were obtained from a different database
than the outcome, we must consider a risk of unmatching
data or misclassification of a follow-up test as diagnostic.
This misclassification was thought to be insignificant
once a local testing strategy started soon after the out-
break, and patients were tested before being followed up
in hospital settings. Unmatching data were minimized
with constant double checks and are assumed to be not
significant. In terms of information bias in the exposure
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identification, there is the possibility of recall bias, al-
though the period for recalling was relatively small, either
for the clinical presentation (present) or for an epidemio-
logical link (14 days). This bias should not differ between
cases and controls. Furthermore, an interviewer bias may
be present since the data of exposure were collected by
several physicians. An outcome identification bias is pos-
sible but corresponds to the one in practice since the di-
agnosis of the disease was made by the gold-standard lab-
oratory test. Considering that cases and controls belonged
to a common reference population, the internal validity
of case-control data is maintained.

New evidence keeps arising and it is still important to
better understand the physiopathology and biological be-
havior of SARS-CoV-2. A full comprehension of its pre-
sentation is an essential tool for the diagnosis and subse-
quent isolation of cases in society, and thus for an effec-
tive control of the pandemic.

Far from the simple triad assumed before, current evi-
dence shows that COVID-19 is a disease with a wide
range of symptoms and implications. Of the myriad of
symptoms described, the present study highlights anos-
mia itself and anosmia plus odynophagia as clinical crite-
ria to be considered in the COVID-19 diagnosis. More
studies are needed to find out if other symptoms that were
not nominated in this study can also increase the odds of
having COVID-19, as well as to strengthen present evi-
dence.

By delaying the inclusion of anosmia and dysgeusia in
the case definition, DGS decreased the sensitivity for CO-
VID-19 referral to testing during that period. This might
have caused important spreaders to be missed, since these
symptoms are not usually debilitating, and therefore peo-
ple usually remain in the community, disseminating the
virus.

Although surveillance case definition is supposed to
establish uniform criteria to be used for reporting a dis-
ease or condition, it is not intended to be used by health-
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care providers for making a clinical diagnosis. In the case
of Portugal, the surveillance case definition clinical crite-
ria limited the access to testing, and therefore compro-
mised a definitive diagnosis.
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