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INTRODUCTION

A
lthough most COVID-19 patients recover
completely without sequelae, some require
evaluation and management for persistent or
new symptoms.1 Long COVID, post-acute se-

quelae of SARS-CoV-2 infection, or post-COVID syndro-
me are terms introduced in the literature to describe ill-
ness in persons who report persistent symptoms post-
-acute COVID-19.2-3 The Centers for Disease Control and
Prevention propose the term post-COVID conditions
(PCC) for symptoms that develop during or after COVID-
-19, continue for three months from the onset, and are
not explained by an alternative diagnosis.4 Data has been
consistent in suggesting that symptoms and post-acute
sequelae of SARS-CoV-2 can persist even in mild to mo-
derate disease, challenging primary care to determine
the medium and long-term effects of this disease.2-3

In this cross-sectional study, we aimed at estimating
the proportion of COVID-19 patients that presented PCC,
describing their baseline characteristics and main per-
sisting symptoms.
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RESUMO
The Centers for Disease Control and Prevention propose the term long COVID or post-COVID conditions for symptoms that develop
during or after COVID-19, continue for at least two months, and are not explained by an alternative diagnosis. In this cross-sectional
study, we aimed at estimating the proportion of COVID-19 patients that presented post-COVID conditions, describing their baseline
characteristics and main persisting symptoms. We included 497 adult patients who had recovered from mild to moderate COVID-19,
using a structured questionnaire, 12 to 16 weeks after disease onset. The cumulative incidence for post-COVID conditions was 47.5%
(n=236). The most frequent symptoms were fatigue (n=151, 30.4%) and dyspnea (n=131, 26.4%). After adjusting for covariables male
gender was found to be associated with lower odds of post-COVID conditions (OR=0.36, p<0.001). Body Mass Index <20 (OR=0.28,
p=0.014) and [30-35[ (OR=0.42, p=0.006) seemed to have less persistent symptoms when compared to [20-25[. No other baseline
demographic or clinical features were found to be significantly associated with post-COVID conditions. Our study suggests that post-
COVID conditions persist in a large subset of non-severe diseases. Physicians should continue to monitor these patients to identify
and treat post-acute sequelae of SARS-CoV-2 infection, particularly in what concerns primary care.
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METHODS
We interviewed adult patients who had recovered from

mild to moderate COVID-19 confirmed by PCR testing
from November 2020 to April 2021 at the Primary Care
Health Unit Barão Nova Sintra, Porto, using a structured
questionnaire, twelve to sixteen weeks after disease onset.

Our health unit is localized in the centre of the second
biggest city in the country, it serves approximately 12,300
urban patients. Throughout the COVID outbreak, we
maintained a combined response of face-to-face con-
sultation and telephone surveillance through a national
COVID-19 surveillance platform (TraceCOVID).5

Inclusion criteria were a positive PCR test for SARS-
-COV-2, more than eighteen years old, and active consent.

Exclusion criteria were age under eighteen years, the
impossibility of establishing a telephone call after three
attempts at different times on the same day, institutiona-
lization, no active enrolment at the unit (less than one me-
dical or nursing contact in the last three years), refusal,
dying during data collection period or be under end-of-
-life care. We also exclude patients who had severe COVID-
-19 defined by British Thoracic Society Guidance (which
includes intensive care unit or high-dependency unit 
admission, patients discharged with a new oxygen 
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prescription, patients with protracted dependency on
high inspired fractions of oxygen, continued positive pres-
sure ventilation and bi-level non-invasive ventilation).6

Patients were offered an assessment by a medical team
after ambulatory COVID-19 recovery or discharge from
the hospital. Demographic and clinical characteristics
were extracted from the TraceCOVID. The modified Me-
dical Research Council (mMRC) dyspnea scale was used
to evaluate breathlessness. The terms ‘feeling anxious’,
‘memory disturbance’, and ‘feeling depressed’ were used
according to the International Classification of Primary
Care (ICPC-2).

Associations between baseline characteristics and
PCC were evaluated by Pearson’s chi-squared test. Mul-
tiple logistic regression models were built to explore
which baseline characteristics were associated with a
higher incidence of PCC; odds ratios (OR) with (95% CI)
were estimated. Stata was used for analyses. Oral infor-
med consent was obtained from all the participants. The
study had a favorable opinion by the Ethics Committee
for Health of the Northern Regional Health Administra-
tion (CES ARSN).

RESULTS
Of the 738 patients who tested positive for SARS-CoV-

-2 in the study period, we excluded 241 (32.6%) patients:
85 (35.3%) were younger than 18 years, 57 (23.7%) did not
answer the telephone call, 51 (21.2%) were nursing home
residents, 13 (5.4%) had no active enrolment at the unit,
12 (5.0%) refused to provide consent, 10 (4.1%) had died,
eight (3.3%) were under end-of-life care and five (2.1%)
had severe COVID-19.

We included 497 (67.4%) patients, mainly women
(55.9%), with a median age of 45 (32–58) years. All inclu-
ded patients were unvaccinated against COVID-19 since
at the time the vaccination wasn’t generalized to the ge-
neral population. The most prevalent risk factors were
smoking habits (n=203, 40.8%) and excess body weight
(n=186, 37.4%). Two hundred and sixty-one (52.5%) pa-
tients reported having completely recovered from CO-
VID-19. Table 1 shows the baseline characteristics of the
study population and the main features in the post-CO-
VID infection medical assessment.

DISCUSSION AND CONCLUSION
The cumulative incidence for PCC twelve to sixteen

Baseline characteristics Total

Age (median), years 45 (32-58)

Women 278 (55.9)

Smoking habits 203 (40.8)
Smoker 109 (21.9)
Ex-smoker 94 (18.9)

Overweight 186 (37.4)

Hypertension 125 (25.2)
Hypertension uncomplicated 116 (23.3)
Hypertension complicated 9 (1.8)

Obesity 98 (19.7)
Class I 70 (14.1)
Class II 20 (4.0)
Class III 8 (1.6)

Diabetes mellitus 53 (10.7)
Diabetes non-insulin dependent 46 (9.3)
Diabetes insulin dependent 7 (1.4)

Asthma 26 (5.2)

Underweight 15 (3.0)

COPD 9 (1.8)

OSA 6 (1.2)

Persistent symptoms Total

Physical symptoms

Fatigue 151 (30.4)

Dyspnea 131 (26.4)
mMRC grade 1 85 (17.1)
mMRC grade 2 37 (7.4)
mMRC grade 3 7 (1.4)
mMRC grade 4 2 (0.4)

Hyposmia 61 (11.3)

Dysgeusia 36 (7.2)

Chest pain 35 (7.0)

Cough 16 (3.2)

Headache 13 (2.6)

Joint pain 6 (1.2)

Myalgias 5 (1.0)

Alopecia 4 (0.8)

TABLE 1. Baseline characteristics of the study 
population and persistent symptoms in medical 
assessment 12-16 weeks after mild to moderate
COVID-19 onset – data are presented as n (%) or
median (iQ1-iQ3)
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weeks after disease onset, in mild to moderate COVID-
-19, was 47.5% (n=236). The most frequent symptoms
were fatigue (n=151, 30.4%) and dyspnea (n=131, 26.4%).
After adjusting for covariables (Figure 1) male gender was
found to be associated with lower odds of PCC (OR=0.36,
95% CI: 0.24-0.53, p<0.001). Body Mass Index (BMI) <20
(OR=0.28, 95% CI: 0.10-0.77, p=0.014) and BMI [30-35[
(OR=0.42, 95% CI: 0.23-0.78, p=0.006) seemed to have
less persistent symptoms when compared to the BMI
[20-25[. No other baseline demographic or clinical fea-
tures were found to be significantly associated with PCC.

Series have reported the incidence of persistent symp-
toms ranging from 40 to 90% of patients as observed in
our study. However, data are often limited by a lack of
control groups and surveillance, selection biases, the se-
verity of infection, as well as follow-up and characteris-
tics of the clinical evaluation.7 Some studies suggest that
the female sex may be at higher risk for certain PCC ma-
nifestations, which require further studies to clarify.Ho-
wever, much remains ambiguous about PCC, particular-
ly its risk factors.8

Limitations in our study include symptoms related to
other conditions that may have occurred after diagnosis,
heterogeneity in the validation of symptoms among the
medical team, anthropometry collected by a telephone
call when outdated from the clinical record, as well as the
relatively small sample size to detect minor associations.

Figura 1. Multiple logistic regression model for the outcome of at least one persistent symptom 12 to 16 weeks after mild to moderate
COVID-19 onset. The 95% CI of the odds ratios has been adjusted for multiple testing.
Definition of abbreviations: BMI = Body mass index; COPD = Chronic obstructive pulmonary disease; CI = Confidence interval; OR = Odds ratios; p = p-value.

Persistent symptoms Total

Physical symptoms

Pruritus 2 (0.4)

Palpitations 2 (0.4)

Dry mouth 1 (0.1)

Rhinitis 1 (0.1)

Odynophagia 1 (0.1)

Diarrhoea 1 (0.1)

Vertigo 1 (0.1)

Abdominal pain 1 (0.1)

Psychologic and neurocognitive 
symptoms

Feeling anxious 64 (12.9)

Memory disturbance 61 (12.3)

Insomnia 32 (10.5)

Feeling depressed 32 (64)

TABLE 1. Baseline characteristics of the study 
population and persistent symptoms in medical 
assessment 12-16 weeks after mild to moderate
COVID-19 onset – data are presented as n (%) or
median (iQ1-iQ3) (continuation)

Definition of abbreviations: COPD = Chronic obstructive pulmonary di-

sease; OSA = Obstructive sleep apnea; mMRC = modified Medical

Research Council dyspnea scale.

OR (95% CI) p

Male 0,36 (0,24-0,53) <0,001

Age [25-50[ 1,33 (0,69-2,53) 0,393

Age [50-75[ 1,69 (0,82-3,48) 0,154

Age ≥75 0,76 (0,27-2,15) 0,602

BMI <20 0,28 (0,10-0,77) 0,014

BMI [25-30[ 0,99 (0,64-1,53) 0,951

BMI [30-35[ 0,42 (0,23-0,78) 0,006

BMI ≥35 0,85 (0,37-1,99) 0,714

Ex-smoker 1,16 (0,69-1,96) 0,577

Smoker 1,05 (0,65-1,96) 0,837

Hypertension uncomplicated 0,94 (0,53-1,66) 0,837

Hypertension complicated 0,63 (0,13-2,92) 0,559

Diabetes insulin dependent 1,92 (0,37-9,90) 0,436

Diabetes non-insulin dependent 0,83 (0,40-1,75) 0,63

Asthma 1,33 (0,57-3,14) 0,51

COPD 0,23 (0,04-1,33) 0,101
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In conclusion, our study suggests that PCC persists in
a large subset of non-severe diseases. Physicians should
continue to monitor these patients in order to identify
and treat post-acute sequelae of SARS-CoV-2 infection,
particularly in what concerns primary care. It would be
useful to repeat our study in a vaccinated population to
assess the incidence of PCC.

PATIENT’S CONSENT
Oral informed consent was obtained for the publication of this study with 

approval by the institution’s Ethics Committee.
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ABSTRACT

CONDIÇÕES PÓS-COVID: UM ESTUDO NOS CUIDADOS DE SAÚDE PRIMÁRIOS PORTUGUESES
O Centro para Controlo e Prevenção de Doenças propõe o termo COVID longo ou condições pós-COVID para sintomas desenvolvidos
durante ou após a COVID-19 e que persistem pelo menos dois meses, não sendo explicados por outros diagnósticos. Este estudo trans-
versal tem como objetivo determinar a proporção de doentes com condições pós-COVID, descrevendo as suas características demo-
gráficas e clínicas e sintomas persistentes mais comuns. Foram incluídos 497 adultos com doença ligeira a moderada por COVID-19,
avaliados por questionário estruturado após 12 a 16 semanas da infeção por SARS-CoV-2. A incidência cumulativa de condições pós-
-COVID foi de 47,5% (n=236). Os sintomas persistentes mais frequentes foram a astenia (n=151, 30,4%) e a dispneia (n=131, 26,4%).
Após análise multivariada verificou-se que o sexo masculino está associado a menor incidência de condições pós-COVID (OR=0,36,
p<0,001). Constatou-se ainda que índices de massa corporal <20 (OR=0,28, p=0,014) e [30-35[ (OR=0,42, p=0,006) apresentaram
menor persistência de sintomas quando comparados com [20-25[. Nenhuma outra característica demográfica ou clínica apresentou
associação estatisticamente significativa para condições pós-COVID. O estudo sugere que as condições pós-COVID são frequentes na
doença não-severa. O acompanhamento destes doentes deverá manter-se com o intuito de identificar e tratar sequelas pós-infeção
aguda por SARS-CoV-2, particularmente no que respeita aos cuidados de saúde primários.

Palavras-chave: COVID-19; Síndroma pós-COVID-19 agudo; Condições pós-COVID; COVID longo.


