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INTRODUCTION
The new coronavirus identified in Wuhan, China, has spread 
around the world in late 2019 and is currently responsible for 
the most effective pandemic of the last century1-3. Due to the 
high transmissibility4, associated with various forms of con-
tagion, such as direct contact with saliva, aerosol, feces, and 
urine, fomites, and contaminated personal objects that have 
contact with the mucosa5-8, its expansion was devastating in 
populations, totaling 243,354,428 cases and 4,943,926 deaths 
globally as on October 2021, with 21,723,559 reported cases 
and 605,457 deaths in Brazil. The state of Mato Grosso had 
the highest mortality rate from the disease, leading the rank-
ing from April to September 20218.

The clinical forms of the coronavirus disease 2019 (COVID-
19) are essential because they generate anxiety mainly due to the 
relationship with the transmission. The incubation time after 
infection ranges from 2 to 14 days2 and clinical manifestations 

can range from mild cases, characterized by mild clinical symp-
toms, without radiographic findings of pneumonia; common 
cases, where fever is associated with respiratory symptoms and 
radiographic manifestations of pneumonia; severe cases, which 
can lead to respiratory distress and hypoxia; and finally, critical 
cases, with respiratory failure and the need for mechanical ven-
tilation, shock, and other complications, requiring treatment 
in intensive care units9. Mortality is more prevalent in older 
adults over 80 years of age10 and people with comorbidities, 
such as heart disease, hypertension, diabetes, chronic respira-
tory diseases, and neoplasms10.

Thus, symptomatic infections are more prevalent in older 
individuals, and most young people and children can be asymp-
tomatic carriers11. A systematic review11 described 25 nonspe-
cific symptoms and the most common symptoms are fever, 
cough, fatigue, and myalgia, which can lead to limitations 
in the assertive differential diagnosis with other acute febrile 
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SUMMARY
OBJECTIVE: This study aimed to analyze the association between self-reported symptoms and seroprevalence against severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) in the population of Mato Grosso. 

METHODS: A household-based survey was conducted on 4,206 adults from 10 municipalities of Mato Grosso, in the Brazilian Midwest, who were 

selected by cluster sampling in three stages. Questionnaires were applied between September and October 2020, and chemiluminescence was used 

for the quantitative determination of immunoglobulin G (IgG) antibodies against the S1 and S2 proteins of SARS-CoV-2. 

RESULTS: Approximately half (47.0%) of individuals with SARS-CoV-2 antibodies (12.5%) reported having no symptoms. The most prevalent symptoms 

among individuals with antibodies were body pain (37.0%), fever (32.9%), and smell and taste change (28.7%). The search for a basic health unit was 

predominant (45.0%) as the first service, and only 5.3% reported being hospitalized. 

CONCLUSION: A high proportion of asymptomatic cases of coronavirus disease 2019 (COVID-19) was identified in the general population, even 

among older adults and individuals with comorbidities.
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illnesses endemic in the region. International studies point to 
the risk of severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) affecting respiratory, neurological, and gastro-
intestinal systems2,5.

The number of secondary infections observed in an affected 
individual with COVID-19 can range from 2–2.5%12,13, 
and Xavier et al.14 highlighted that the spread of the virus 
occurs more commonly by asymptomatic or symptomatic 
individuals with mild/moderate conditions. However, the 
limitation of diagnostic tests hinders the assessment of the 
actual proportion of asymptomatic among infected cases. 
The national seroprevalence household-based survey of 
COVID-19 in Brazil (EPICOVID) showed a prevalence of 
12.1% asymptomatic among the positive cases15. Thus, it 
is essential to carry out studies that describe the seroprev-
alence of SARS-CoV-2 in populations and investigate its 
clinical characteristics. 

In this context, we aimed to analyze the relationship between 
self-reported symptoms and the seroprevalence of SARS-CoV-2 
in the Mato Grosso population by a population-based epide-
miological survey. 

METHODS
A household-based epidemiological survey was carried out 
in pole municipalities of the socioeconomic regions of Mato 
Grosso, a Brazilian Midwestern state, and the main cities 
include Cuiabá, Várzea Grande, Cáceres, Rondonópolis, 
Barra do Garças, Tangará da Serra, Alta Floresta, Água Boa, 
Juína, and Sinop. The state of Mato Grosso has an extension 
of 903,207.047 km², with 3,567,234 inhabitants as esti-
mated in 2021. According to the last 2010 Census, the pop-
ulation density was 3.36 inhabitants/km² and the Human 
Development Index (HDI) was 0.72516.

A three-stage cross-sectional cluster sampling was adopted 
as follows: census sector (selected with probability propor-
tional to the number of permanent households according to 
the 2010 Census data); household (selected from a systematic 
sampling); resident above the age of 18 years (one randomly 
selected resident). The sample was estimated as 4,530 indi-
viduals, proportionally distributed by population size of the 
municipalities (25,000-65,000 inhabitants; 65,000–150,000 
inhabitants; 150,000–300,000 inhabitants; >300,000 inhab-
itants; >300,000 inhabitants). Further details about the sam-
pling design and the draw of households are available in the 
study by Oliveira et al17.

A resident aged above 18 years was randomly selected 
to answer the questionnaire and submitted to blood sample 

collection in the residence during data collection from September 
16 to October 15, 2020 by professionals after undergoing the 
training to standardize interviews and blood collection. The 
questionnaire was applied using the Epi InfoTM software, version 
7.2, on smartphones (U.S. Department of Health & Human 
Services – Washington – USA). 

The biological samples were submitted to centrifugation 
in each municipality to obtain the serum, which, in turn, was 
cryopreserved at -20°C and transported to the Central Public 
Health Laboratory of Mato Grosso (Laboratório Central de 
Saúde Pública de Mato Grosso, LACEN-MT). The laboratory 
analysis was conducted using a commercial kit imported by 
Diasorin (MS Registry: 103.398.40-56) from the Italian com-
pany Liaison under batch 354020 and validity till December 
15, 2020, through chemiluminescence for the quantitative 
determination of immunoglobulin G (IgG) antibodies against 
the S1 and S2 proteins of SARS-CoV-2, with the supplier’s 
report of 97.4% sensitivity (percentage of positive hits) and 
98.5% specificity (percentage of negative hits). The authors 
also performed an internal validation, besides following the 
LACEN-MT biosafety protocols at all testing stages. This test 
was chosen after accessing the available commercial kits and 
internal testing to measure the quality.

In this study, the presence of self-reported symptoms since 
the onset of the pandemic was evaluated through the ques-
tion “Did you have signs and symptoms potentially related 
to COVID-19 since March 2020 (symptoms such as fever, 
headache, body pain, cough, sore throat, and smell and taste 
alteration)?” The questionnaire was applied before receiving 
the test result so that respondents were blind to their serolog-
ical status. The following symptoms were evaluated: smell or 
taste change, fever, sore throat, cough, difficulty in breathing, 
palpitation, tremors or chills, body ache, diarrhea, and vomit-
ing. Symptoms were classified as follows: asymptomatic for no 
symptoms reported; oligosymptomatic for those who reported 
one or two symptoms except smell or taste change; and symp-
tomatic for those who reported two or more symptoms and 
smell and taste change. The number of symptoms and the pro-
portion of asymptomatic individuals were analyzed by the vari-
ables such as gender, age group, ethnicity/skin color, schooling, 
and household income. 

The classification of symptoms by search for health services 
and reported morbidity was also analyzed. Questions include 
“If you had symptoms, did you seek any health service?” with 
a yes/no answer, and “Which health service you sought first?” 
with Basic Health Unit, Polyclinic, UPA, Exclusive COVID-
19 Unit, Private Emergency Care, Private Clinic, or Other 
as answer options. Previous comorbidities were considered: 
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hypertension, diabetes, asthma or bronchitis, cancer (any type), 
chronic kidney disease, chronic lung disease, some heart dis-
eases, and some mental disorders such as depression.

All analyses were performed using the Stata software version 
12, which allows incorporating weighting factors and considers the 
complex design of the sample. All ethical aspects in the research 
were agreed as per Resolution N° 466/2012 of the National Health 
Council (Conselho Nacional de Saúde), and the project was 
approved by the Ethics Committee of the University of the State 
of Mato Grosso on April 23, 2020 (Opinion 3.986.293/2020). 
All participants signed an informed consent form and were treated 
at their homes following strict biosafety protocols.

RESULTS
The mean age of the 4,206 (92.8% of the initial sample) ana-
lyzed individuals was 46.2 years (SD 16.3), and 53.7% of 
them were men. The COVID-19 prevalence was estimated as 
12.5% (95%CI 10.5–14.7), and 47.0% of the positive cases 
were asymptomatic. The mean number of symptoms was lower 
and a higher proportion of asymptomatic was found among 
the youngest (18–29 years), with no significant differences 
observed according to gender, ethnicity/skin color, schooling, 
and household income (Table 1). Approximately half of the 
individuals in whom antibodies to SARS-CoV-2 were detected 
reported having no symptoms (47.0%) (Figure 1).

Table 1. Number of symptoms and proportion of asymptomatic patients according to sociodemographic characteristics among patients with 
antibodies against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), Mato Grosso, 2020.

CI: confidence interval; R$: Brazilian official currency (Reais, R$); BRL: projection of the value in Brazilian Reais. b: Yellow (n=31) and indigenous (n=3) were excluded.

Bold indicates statistically significant values.

 General
Number of 
symptoms

95%CI p-value

% of 
asymptomatic

95%CI
p-value

47.0 37.2–57.0

Sex 0.14 0.11

Female 2.58 2.03–3.13 38.0 27.6–49.5

Male 1.83 1.08–2.59 54.0 38.9–68.4

Age group (years) 0.01 0.03

18–29 1.03 0.38–1.69 67.8 47.0–83.3

30–49 2.64 2.00–3.27 35.8 24.0–49.6

50–59 2.05 1.40–2.71 49.1 36.3–62.2

60 or above 2.25 1.20–3.29 50.6 32.8–68.3

Race/skin colob 0.92 0.92

White 2.23 1.04–3.43 50.7 27.2–73.9

Brown 2.24 1.67–2.82 46.4 34.8–58.3

Black 1.77 0.90–2.67 47.0 23.5–72.0

Schooling 0.60 0.16

Until complete  
elementary school

1.80 1.21–2.38 56.8 43.7–68.9

Incomplete and complete  
high school

1.96 1.47–2.45 47.1 35.4–59.0

Undergraduate or more 3.45 2.09–4.81 30.5 11.7–59.3

Family income 0.36 0.40

Less than one minimum wage 
(less than R$1,045.00)

1.59 0.78–2.40 41.7 24.2–61.8

From one to less than three 
minimum wages (from 
R$1,045.00–R$3,134.99)

1.95 1.41–2.47 49.8 38.9–60.8

Three or more minimum wages 
(BRL 3,135.00 or more)

2.60 1.79–3.41 41.2 26.8–73.2



Terças-Trettel, A. C. P. et al.

931

Rev Assoc Med Bras 2022;68(7):928-934

All 10 symptoms evaluated were significantly more preva-
lent among individuals with antibodies against SARS-CoV-2, 
and the most prevalent symptoms were body pain (37.0%), 
fever (32.9%), smell and taste change (28.7%), and sore throat 
(25.0%). The most significant differences in prevalence of symp-
toms between the antibody-positive and antibody-negative 
groups were loss of smell/taste, palpitation, tremor or chills, 
and difficulty in breathing (Table 2).

Approximately half (51.3%) of the patients with symptoms 
reported having sought some health service, which was higher 
among the symptomatic (71.2%) when compared to the oligo-
symptomatic (28.8%). Approximately 45% reported seeking a 
basic health unit as the first service, and 5.3% reported having been 
hospitalized, with no significant difference observed between those 
classified as oligosymptomatic and symptomatic. Approximately 
half of the patients who reported having hypertension, diabetes, 

asthma, or bronchitis and some mental illnesses were classified as 
symptomatic, followed by 47.4% of those who reported heart dis-
ease and 31.6% of those who reported kidney disease (Table 3). 

DISCUSSION
A high proportion of asymptomatic cases were found among 
individuals with the presence of antibodies to SARS-CoV-2 
in the state of Mato Grosso, even among those who reported 
comorbidities. Furthermore, less than half of those who reported 
symptoms compatible with COVID-19 sought health services. 
These results show the importance of asymptomatic carriers in 
the transmission of COVID-19, as pointed out above,17-20 also 
highlighting the critical proportion of people who did not per-
form diagnosis and isolation measures to prevent transmission 
between their contacts even with symptoms similar to the disease.

The prevalence of asymptomatic cases was higher than that 
observed in a nationwide seroprevalence survey conducted in 
sentinel cities in 26 Brazilian states and the Federal District 
from May to June 2020 (12.1%)15 and lower than that observed 
in systematic review where median asymptomatic prevalence 
in men and women was 61.1 and 55.7%, respectively21. This 
household-based survey showed no differences between asymp-
tomatic and symptomatic individuals regarding gender, eth-
nicity/skin color, education, and household income. However, 
there were higher proportions of asymptomatic young people 
from Mato Grosso or who had a lower number of symptoms. 
This result is significant as young people make up most of the 
active workforce and are more socially active, increasing the like-
lihood of disease transmission without noticing the infection20.

Table 2. Proportion of symptoms and prevalence ratio (PR), according to the presence of antibodies against severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), Mato Grosso, 2020

CI: confidence interval; PR: prevalence ratio

Test results Prevalence Ratio

Negative Positive PR 95%CI

Change in smell or taste 3.71 28.70 7.56 5.05 11.32

Fever 8.78 32.92 3.75 2.54 5.54

Sore throat 10.10 25.20 2.49 1.64 4.94

Cough 8.04 28.74 3.42 2.36 4.94

Difficulty in breathing 4.29 16.99 3.96 2.47 6.35

Palpitation 1.80 9.33 5.09 3.06 8.45

Shiver or chills 2.02 11.30 5.58 3.18 9.77

Body ache 11.92 37.04 3.11 2.18 4.43

Diarrhea 5.53 18.57 3.35 1.81 6.22

Vomiting 1.96 6.02 3.06 1.56 6.02

Figure 1. Proportion of serological test for antibodies against severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) according 
to the number of symptoms. Mato Grosso, 2020.
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Undocumented infected cases are estimated as primary 
source for the geographic spread of COVID17,22 and the 
proportion of asymptomatic is considerable, reaching rates 
ranging from 9.2–69%. However, the range of symptoms 
produced by COVID-19 is knowingly broad, varying by 
clinical form of the disease, and may manifest in different 
systems, with a predominance in the respiratory, neurolog-
ical, and gastrointestinal systems2,5,11. In Mato Grosso, the 
most prevalent symptoms among individuals with antibodies 
against SARS-CoV-2 were myalgia, fever, sore throat, and 
smell and taste change. 

Myalgia and fever are described as one of the initial symp-
toms of COVID-1912 and were perceived by the population, 
though they are characterized as nonspecific symptoms of acute 
febrile illnesses23, which can often coexist in endemic areas, such 

as Mato Grosso, and cause confusion in the clinical suspicion. 
However, other diseases such as hantavirus, malaria, dengue, 
chikungunya, zika, and influenza must be considered for the 
differential diagnosis by health professionals in this region24.

The pain of guaranteeing that it refers more specifically to 
respiratory infections is also a nonspecific symptom. However, 
it is easily perceived by the discomfort it causes in the deglu-
tition. Ageusia and anosmia are described by two-thirds of 
European patients with COVID-19, and are critical symptoms 
that guide early diagnosis25.

Besides ageusia and anosmia, palpitation, tremor/chills, 
and difficulty in breathing were the most prevalent symptoms 
among SARS-CoV-2-reactive agents in Mato Grosso. The per-
ception of these additional symptoms may be associated with 
the fact that they are found in more persistent clinical forms 

Table 3. Search for health services by patients who presented symptoms similar to COVID-19 and classification of symptoms according to the 
presence of comorbidities among patients with antibodies to COVID-19, Mato Grosso, 2020.

CI: confidence interval; Results not shown for cancer due to the low prevalence in the study population (1.3 and 1.1%, respectively).

% weighted
Asymptomatic Oligosymptomatic Symptomatic

% 95%CI % 95%CI % 95%CI

Did you seek health services? 

Yes 51.3 – – 28.8 19.8–39.8 71.2 60.1–81.1

No 48.6 – – 55.5 45.2–64.4 45.5 35.5–54.8

Which health service did you seek first?

Basic Health Unit 45.0 – – 32.0 18.0–50.1 68.0 49.8–82.0

Polyclinic 4.1 – – 18.2 7.1–39.3 81.8 60.4–93.0

UPA 13.7 – – 16.8 8.1–31.5 83.2 68.5–91.8

Exclusive unit for COVID-19 13.3 – – 29.5 10.0–61.2 70.5 38.8–90.0

Private emergency care 6.2 – – 29.9 15.6–49.7 70.1 50.3–84.4

Private clinic 5.2 – – 29.3 9.0–64.3 70.7 36.5–91.0

Other 12.4 – – 37.8 21.5–57.3 62.2 42.7–78.5

Admitted at health service

Yes 5.6 – – 8.4 1.7–32.1 91.6 67.9–98.3

No 94.4 – – 23.0 14.2–35.0 77.0 65.0–87.8

Comorbidities 

Hypertension or high  
blood pressure

23.8 39.8 23.3–58.9 9.8 5.0–19.5 50.4 29.6–71.1

Diabetes or blood sugar 7.2 36.2 18.2–59.3 13.4 41.2–35.7 50.4 30.3–70.4

Asthma or bronchitis 1.9 43.7 23.9–65.7 6.3 0.8–35.7 50.0 28.6–71.3

Chronic kidney disease 0.7 22.6 4.1–66.3 45.8 9.0–87.9 31.6 7.6–72.1

Chronic lung disease 0.2 97.4 74.8–99.8 – – 2.6 0.2–25.2

Some heart diseases 0.2 52.6 24.8–78.6 – – 47.4 21.2–75.1

Some mental disorders 0.3 21.9 7.0–51.0 23.1 8.7–48.4 55.0 37.9–70.9
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and may predict a clinical evolution to the moderate and severe 
phases,9 which drives the search by health services.

The high prevalence of asymptomatic individuals was note-
worthy, even among individuals with comorbidities associated 
with more severe COVID-19. In addition, in our study, 2.9% 
reported hospitalization due to COVID-19, approximately half 
of the individuals reported some symptoms, and 45% who 
sought care accessed primary health care (PHC). In Brazil, 
which has a robust health system operating universally and 
characterized by an extensive PHC network, access to these 
services is facilitated by its high capillarization throughout the 
national territory and within its reach of expressive segments 
of the population26.

Among the limitations of this study is its cross-sectional 
design, besides self-reported responses about symptoms, which 
may be subjected to recall bias. 

CONCLUSION
A population-based study with a highly accurate diagnostic 
strategy for identifying antibodies against SARS-CoV-2 showed 
a high proportion of asymptomatic cases, even among older 
adults and individuals with comorbidities. The low propor-
tion of individuals who sought health services when they pre-
sented symptoms also points to the possible number of cases 
that were not notified and, therefore, were not considered in 

the epidemiological surveillance case control and contact moni-
toring strategies. These results show the difficulty in controlling 
the transmission of the disease in Mato Grosso.
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