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ABSTRACT

Objective: to estimate the frequency of COVID-19 and clinical symptoms among medical
students enrolled in internship. Method: descriptive study with a cohort of medical
students at a Medical School in Brazil. Data collection lasted from March-2021 to March-
2023, starting from the internship’s inception, when the monitoring team provided
instructions on SARS-CoV2 transmission. An initial form was filled out, and a second form
was used for weekly monitoring. Results: the study evaluated 520 medical students. The
prevalence of COVID-19 was 27.59% (143/520) (suspected cases), and 12.11% (63/520)
(positive test). During the monitoring period, 72.5% (377/520) were asymptomatic. Of
the suspected cases, 44.05% (63/143) tested positive, 35.66% (51/143) tested negative,
and 20.28% (29/143) did not have a test or did not return the weekly monitoring form.
Of the students tested, 55.26% (63/114) had a confirmed diagnosis of COVID-19.
Statistically significant differences were found in students’ complaints regarding fever
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(p=0.023), fatigue (p=0.0037), headache (p=0.042) and loss of taste (p=0.005).
Conclusion: the study showed a high prevalence of COVID-19, with fever, fatigue,
headache, and dysgeusia being the most important symptoms. The protocol of
behavioral interventions may be effective for protecting students in any pandemic
scenario.

Descriptors: COVID-19; Students, Medical; Internship and Residency; Remote Patient
Monitoring; Social Isolation.

RESUMEN

Objetivo: estimar la frecuencia de COVID-19 y sintomas clinicos entre estudiantes de
medicina matriculados desde el inicio de su internado. Método: se realizé un estudio
descriptivo en un grupo de estudiantes de prdcticas médicas de una Facultad de
Medicina de Brasil. El equipo de monitoreo hizo la recoleccion de datos desde
marzo/2021 hasta marzo/ 2023, con instrucciones que suministraron instrucciones sobre
la transmision del SARS-CoV2. Se utilizaron dos formularios: uno inicial y otro de
seguimiento semanal. Resultados: de los 520 estudiantes evaluados, la prevalencia de
casos sospechosos de COVID-19 fue del 27,59% (143/520) y de pruebas positivas fue del
12,11% (63/520). Durante el periodo de seguimiento, el 72,5% (377/520) fueron
asintomdticos. De los casos sospechosos, el 44,05% (63/143) fueron positivos, el 35,66%
(51/143) negativos y el 20,28% (29/143) no realizo prueba o no devolvio formulario
semanal. Hubo un 55,26% (63/114) diagndstico confirmado de COVID-19 con diferencias
estadisticamente significativas en las quejas de fiebre (p=0,023), fatiga (p=0,0037),
dolor de cabeza (p=0,042) y pérdida del gusto (p=0,005). Conclusion: el estudio mostro
una alta prevalencia de COVID-19 siendo los sintomas mencionados anteriormente los
mds importantes. El protocolo de intervenciones conductuales puede ser eficaz para
proteger a los estudiantes en escenarios de pandemia.

Descriptores: COVID-19; Estudiantes de Medicina; Internado vy Residencia;
Monitorizacion Remota de Pacientes; Aislamiento Social.

RESUMO

Objetivo: estimar a frequéncia de COVID-19 e sintomas clinicos entre estudantes de
medicina matriculados a partir do inicio do internato. Método: foi realizado um estudo
descritivo em uma coorte de estudantes de internato médico de uma Faculdade de
Medicina no Brasil. A coleta de dados durou de marco/2021 a marco/2023, quando a
equipe de monitoramento forneceu instrucbées sobre a transmiss@o do SARS-CoV2. Dois
formularios foram usados: um inicial e outro usado para monitoramento semanal.
Resultados: o estudo avaliou 520 estudantes de medicina. A prevaléncia de casos
suspeitos de COVID-19 foi de 27,59% (143/520) e de testes positivos de 12,11% (63/520).
Durante o periodo de monitoramento, 72,5% (377/520) foram assintomdticos. Dos casos
suspeitos, 44,05% (63/143) positivaram, 35,66% (51/143) negativaram e 20,28% (29/143)
ndo realizaram o teste ou ndo retornaram o formuldrio de monitoramento semanal.
Houve 55,26% (63/114) de diagnostico confirmado de COVID-19 com diferencas
estatisticamente significativas nas queixas quanto a febre (p=0,023), fadiga (p=0,0037),
dor de cabeca (p=0,042) e perda do paladar (p=0,005). Conclusao: o estudo mostrou
alta prevaléncia de COVID-19, sendo os sintomas citados anteriormente os mais
importantes. O protocolo de intervencbées comportamentais pode ser eficaz para
proteger os alunos em cendrios de pandemia.

Descritores: COVID-19; Estudantes de Medicina; Internato e Residéncia; Monitoramento
Remoto de Pacientes; Isolamento Social.
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INTRODUCTION

In March 2020, the World Health
Organization (WHO) published guidelines
to help prevent SARS-CoV-2 transmission
in response to the COVID-19 pandemic'.
In many countries, more than 1.5 billion
students- across all levels of education-
including university students- had been
affected by the suspension of in- person
activities?.

academic institutions

According to the United Nations
Children’s Fund (UNICEF), Brazil ranked
fifth globally in terms of the longest
duration of school closures during the
CovID-19

activities were interrupted by Higher

pandemic3. Pedagogical
Education Institutions (HEls), which was
an important milestone in the
implementation of social isolation
strategies to protect all students?.

The COVID-19 pandemic abruptly
interfered in the educational process of
future doctors, with repercussion on
practical activities, redistribution of
workloads, and the adaptation of face-
to-face activities to the remote model>.
At same time, medical students reported
that they  experienced financial
difficulties, experiencing health issues,
psychological illnesses and
(28%)%7. A study of quality of life during

the COVID-19 pandemic involving 310

anxiety

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

university students used the WHOQOL,
and showed that the physical and
psychological domains were highly
affected®.

Proximity with infected patients
was associated to risk sevenfold greater
to contract SARS-CoV-2 among medical
students who visited the index case and
the frequency of illness increased in
function of proximity of exposure to the
patient®. Medical interns attend health
services every day, and must be aware
that be present four or more times a
week increases more than three times
the risk of COVID-19'°. On the other
hand, the virtual internship imposed
several challenges on medical and health
education including the difficulty to
navigate the virtual environment,
professional and social pressures,
quality of learning, and the uncertainties
in professional identity built in a virtual
environment''.

In  August 2020,

university

Brazilian
authorities established
protocols to resume mandatory face-to-
face internship activities (medical
internship) for students enrolled in the
last two years of medical school®. At that
time, there was no vaccine against
SARS-CoV-2 approved and available to
the general population, and the lack of

proven-effective therapies necessitated
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measures to prevent and control the
transmission of SARS-CoV-2, and to
ensure the safe return not only for
students but also for others working at
hospital environment.

The monitoring strategy, which
included immediate quarantine of
suspected cases, detection of
symptomatic positive cases via
confirmatory testing, and the
investigation of contacts, was essential
for controlling the transmission of the
disease in hospitals, families, and social
environments'%13,

Young adults infected with SARS-
CoV-2  often

asymptomatic

exhibited mild or
symptoms'+".  Social
distancing measures aimed at mitigating
the spread of COVID-19 among medical
internship students have been proposed
to protect vulnerable groups most at risk
COVID-19

Although timely, measures to contain

of severe infection'6"7,
the COVID-19 pandemic have slowed,
and threatened the progress and
initiatives aimed at achieving the 2030
Agenda for Sustainable Development
Goals (SDGs)'819,

Considering that the initiatives
to face COVID-19 must be extended to
all sectors of society, the current study
focuses on medical education, and was
research

guided to answer two

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

questions: (I) What is the prevalence of
COVID-19? and (ll) what are the clinical
features manifested by students infected
with COVID-19 during their medical
internship? Thus, the objective was to
estimate the prevalence of COVID-19
among students in medical internships
and to describe the clinical
manifestations associated with its

suspected cases.

METHOD

This descriptive observational
study was conducted with a cohort of
medical students prospectively enrolled
in a medical internship program between
March 2021 and March 2023. During the
study period, the main Gamma, Delta
and Omicron viral variants predominated
globally?>.The study followed the
guidelines established by Strengthening
the reporting of observational studies in
epidemiology (STROBE)?'.

The Federal Medical School,
located in Southeastern Brazil, offers an
enrollment of 90 students per academic
semester and a 24-month medical
internship program comprising
mandatory rotational training in the
fields of Clinical Medicine, General
Surgery, Pediatrics, Gynecology and

Obstetrics, Mental Health and Primary
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Care, as well as training in elective
fields chosen by the student. The
research location was selected based on
authors’ academic and professional
affiliation with the institution, which
facilited both execution of the study and
the data collection process.

Study participants were recruited
prospectively at the beginning of each
academic semester's internship program
from March 2021 to March 2023. Al
incoming students were eligible to
participate in the study. They received
an invitation via an electronic newsletter
sent to their e-mail addresses, which
were provided by the Medical School’s
COVID-19

Medical students under aged 18 years old

Monitoring Committee.
were excluded. Students who refused to
participate also were excluded (n=7).
The study population comprised 520
students.

Prior to the commencement of
the internship activities, all medical
students attended theoretical and
practical classes that covered COVID-19
topics such as transmission, handwashing
techniques, and the use of personal
protective equipment (PPE).

The date of admission to the
internship program marked the beginning
of the students’ weekly monitoring

process.

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

Data collection instruments were
developed using Google Forms. The
initial form was sent to all participants
to be filled out when they joined the
internship program. Students who
exhibited COVID-19 symptoms at any
time during the internship were
considered as having a suspected
infection and were advised to undergo a
COVID test, refrain from participating in
internship practical activities and fill out
a weekly version of the monitoring form.
The same form was used to control the
clinical evolution of the participants, as
well as to collect information about their
symptoms and laboratory results. All
participants with suspected infection
were instructed to return the correctly-
filled monitoring questionnaire.

Variables of interest included: a)
socio-demographic aspects and lifestyle:
gender, age, sharing the same house
(cohabitation), having private health
insurance, engaging in physical activity,
smoking habits, and alcohol
consumption; b) COVID-19 symptoms:
cough, fever, fatigue, sore throat, body
pains, joint pains, headache, nasal
congestion/runny nose, anosmia,
dysgeusia, diarrhea, vomiting/nausea,
and breathlessness/dyspnea; c)
comorbidities: high blood pressure,

immunodeficiency, diabetes, peripheral
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arterial disease, dyslipidemia, asthma,
and obesity.

The data were analyzed
considering three subgroups formed
based on the COVID-19 diagnostic
method: (i) the COVID group with a
positive test (participants showing
COVID-19 symptoms and positive RT-PCR
results), (ii) the COVID group with a
negative test (participants showing
COVID-19 symptoms and negative RT-PCR
results), (iii) the COVID group with an
unknown test (participants showing
COVID-19 symptoms but with no
information about the COVID-19 test).

Descriptive statistics were
performed to estimate the prevalence of
COVID-19 among internship students.
Absolute and relative frequencies were
used to describe categorical variables,
and comparisons between groups were
conducted via the Pearson’s chi-square
test or Fisher’s exact test with a
significance level of 5%. Means and
standard deviations (SD) were obtained
for continuous numerical variables, and
statistical differences were assessed via
Student’s t-test with a significance level
of 5%.

The study was conducted in
accordance with the ethical
recommendations for scientific research

involving human beings in Brazil. The

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

study protocol was approved by the
Research Ethics Committee of the Higher
Education Institution, with the
registration of the Certificate of
Presentation of Ethical Appreciation
(CAAE) with file

44666621.2.0000.5243.  All

students participating in this study

number:

medical

signed an Informed Consent Form prior

to any study procedure.

RESULTS

The study assessed 520 students
enrolled in a medical internship
program. Regardless of the diagnostic
method used, the prevalence of COVID-
19 was estimated to be 27.59%
(143/520), whereas when only students
with  positive test results were
considered, the prevalence was 12.11%
(63/520). The mean age of the students
was 25.35 years (SD: 3.73 years). There
was a slight predominance of males
(50.58% vs 49.42%) and students under
25 years of age (51.35% vs 48.65%).
There was no difference in mean age
between male (25.35 years) and female
(25.35 vyears) groups (p-value:0.991)
(Table 1).
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Table 1 - Characteristics of medical internship students monitored during the COVID-19 pandemic,

Brazil, 2021-2023.

Features Total (n=520) Male (n=263) Female (n=257)
Age

< 25 years 267 (51.35%) 137(52.09%) 130 (50.58%)

> 25 years 253 (48.65%) 126 (47.91%) 127 (49.42%)
Living

With friends
With family
Alone

No information

Private Health Insurance

Yes

No

No information
Smoking

Yes

No

No information
Physical Activity
Yes

No

No information
Alcohol Consumption
Yes

No

No information

216 (41.54%)
225 (43.27%)
72 (13.85%)
7 (1.35%)

339 (65.19%)
174 (33.46%)
7 (1.35%)

28 (5.38%)
482 (92.69%)
10 (1.92%)

370 (71.15%)
140 (26.92%)
10 (1.92%)

99 (19.04%)
411 (79.04%)
10 (1.92%)

110 (41.83%)
107 (40.68%)
42 (15.97%)
4 (1.52%)

160 (60.84%)
100 (38.02%)
3 (1.14%)

23 (8.75%)
235 (89.35%)
5 (1.90%)

198 (75.29%)
60 (22.81%)
5 (1.90%)

49(18.63%)
209 (79.47%)
5 (1.90%)

106 (41.25%)
118 (45.91%)
30 (11.67%)
3 (1.17%)

179 (69.65%)
74 (28.79%)
4 (1.56%)

5 (1.95%)
247 (96.1%)
5(1.95%)

172 (66.93%)
80 (31.13%)
5 (1.95%)

50 (19.84%)
202 (80.16%)
5 (1.95%)

During the
(377/520) of the

internship, 72.5%

students had no

COVID-19, 51 (35.66%) students tested
negative, and 29 (20.28%) students did

symptoms related to COVID-19, of which
27.59% (143/520) were classified as
suspected cases. In total, 63 (44%)
students belonging to the group of 143

“suspected cases” tested positive for

not take the test or did not submit it via
the weekly form. Of the total nhumber of
students who received laboratory
testing, 55.26% (63/114) were confirmed

with COVID-19 disease (Table 2).

Table 2 - Characteristics of 143 medical students considered suspected cases, following COVID-19 test

categorization, Brazil, 2021-2023.

Total of suspected

Positive Test

Negative Test Unknown Test

Variables cases (n=143) (n=63) (n=51) (n=29)
Age
< 25 years 70 (48.95%) 33 (52.38%) 25 (49.02%) 12 (41.38%)
> 25 years 73 (51.05%) 30 (47.62%) 26 (50.98%) 17 (58.62%)
Living
With friends 58 (40.56%) 23 (36.51%) 24 (47.06%) 11 (37.93%)
With family 60 (41.96%) 30 (47.62%) 19 (37.25%) 11 (37.93)%)
Alone 18 (12.59%) 7 (11.11%) 7 (13.73%) 4 (13.79%)
No information 7 (4.90%) 3 (4.76%) 1(1.96%) 3 (10.34%)
Private Health Insurance
Yes 90 (62.64%) 44 (69.84%) 30 (58.82%) 16 (55.17%)

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.
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Continuation (Table 2)

No 47 (32.87%) 17 (26.98 %) 20 (39.22 %) 10 (34.48%)
No information 6 (4.2%) 2 (3.17%) 1 (1.96%) 3 (10.34%)
Smoking

Yes 7 (4.9%) 3 (4.76%) 4 (7.84%) 0

No 127 (88.81%) 55 (87.30%) 46 (90.20%) 26 (89.66%)
No information 9 (6.29%) 5 (7.94%) 1(1.96%) 3 (10.34%)
Physical Activity

Yes 96 (67.13%) 38 (60.32%) 38 (74.51%) 20 (68.97%)
No 38 (26.57%) 20 (31.75%) 12 (23.53%) 6 (20.69%)

No information 9 (6.29%) 5 (7.94%) 1(1.96% ) 3 (10.34%)
Alcohol Consumption

Yes 26 (18.18%) 7 (11.11 %) 11 (21.57%) 8 (27.59%)
No 108 (75.52%) 51 (80.95%) 39 (76.47%) 18 (62.07%)
No information 9 (6.29%) 5 (7.94%) 1 (1.96%) 3 (10.34%)

Internship monitoring detected (p=0.037), headache (p=0.042), and
(p=0.005). The COVID-19

diagnostic subgroup-based symptoms are

statistically  significant differences dysgeusia

among the COVID-19 testing groups
regarding the frequency of symptoms shown in Table 3.

such as fever (p=0.023), fatigue

Table 3 - Symptoms reported by 143 medical internship students classified in COVID-19 diagnostic
subgroups, Brazil, 2021-2023.

Suspected cases COVID-19 Test

Symptoms y B Positive Negative Unknown p-value
Total (n=140) (n=62) (n=49) (n=29)

Cough 0.229
Yes 97 (69.29%) 44 (70.97%) 30 (61.22%) 23 (79.31%)

No 43 (30.71%) 18 (29.03%) 19 (38.78%) 6 (20.69%)

Fever 0.023
Yes 54 (38.57%) 31 (50%) 12 (24.49%) 11 (37.93%)

No 86 (61.43%) 31 (50%) 37 (75.51%) 18 (62.07%)

Fatigue 0.037
Yes 85 (60.71%) 45 (72.58%) 25(51.02%) 15(51.72%)

No 55 (39.29%) 17 (27.42%) 24 (48.98%) 14 (48.28%)

Sore throat 0.866
Yes 101(72.14%) 46 (74.19%) 35 (71.43%) 20(68.97%)

No 39 (27.86%) 16 (25.81%) 14 (28.57%) 9 (31.07%)

Body pain 0.062
Yes 72 (51.43%) 38 (61.29%) 19 (38.78%) 15 (51.72%)

No 68 (48.57%) 24 (38.71%) 30 (61.22%) 14 (48.28%)

Joint pain 0.473
Yes 11 (7.86%) 6 (9.68%) 2 (4.08%) 3 (10.34%)

No 129 (92.14%) 56 (90.32%) 47 (95.92%) 26 (89.66%)

Headache 0.042
Yes 82 (58.57%) 37 (59.68%) 23 (46.94%) 22 (75.86%)

No 58 (41.43%) 25 (40.32%) 26 (53.06%) 7 (24.14%)

Nasal congestion/Runny nose 0.827
Yes 124 (88.57%) 56 (99.32%) 43 (87.76%) 25 (86.21%)

No 16 (11.43%) 6 (9.68%) 6 (12.24%) 4 (13.79%)

Loss of smell 0.192
Yes 17 (12.14%) 11 (17.74%) 4 (8.16%) 2(6.90%)

No 123 (87.86%) 51 (82.26%) 45 (91.84%) 27 (93.10%)

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.
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Dysgeusia
Yes 13 (9.29%)
No 127 (90.71%)
Diarrhea
Yes 21 ( 15%)
No 119 (85%)
Vomiting/Nausea
Yes 16 (11.43%)
No 124 (88.57%)
Shortness of breath
Yes 5 (3.57%)
No 135 (96.43%)

11 (17.74%)
51 (82.26%)

13 (20.97%)
49(79.03%)

11 (17.74%)
51 (82.26%)

.84%)

34
59 (95.16%)

0

49 (100%)

4 (8.16%)

45 (91.84%)

2 (4.08%)

47 (95.92%)

0

49 (100%)

Monitoring of COVID-19 during the medical

Continuation (Table 3)

0.005
2 (6.90%)
27 (93.10%)

0.169
4 (13.79%)
25(86.21%)

0.079
3 (10.34%)
26 (89.66%)

0.219

2 (6.90%)
27 (93.10%)

*Absence of information about symptoms (n=3)

These medical

students

monitored for COVID-19 did not report

any cardiovascular

chronic liver disease.

comorbidities or

Investigation of

other comorbidities did not show
statistically significant differences
among the  COVID-19 diagnostic

subgroups (Table 4).

Table 4 - Comorbidities reported by 143 medical internship students classified in COVID-19 diagnostic

subgroups, Brazil, 2021-2023.

Suspected COVID-19 Test
L e cases
Comorbidities — Negative Unknown p-value
Total (n=143)  Positive (n=63) (n=51) (n=29)
Hypertension 0.547
Yes 2 (1.4%) 1 (1.59%) 1 (1.96%) 0
No 133 (93.01%) 58 (92.06%) 49 (96.08%) 26( 89.66%)
No information 8 (5.59%) 4(6.35%) 1(1.96%) 3 (10.34%)
Immunodeficiency 0.149
Yes 1(0.7%) 0 0 1 (3.45%)
No 133(93.01%) 58(92.06%) 50 (98.04%) 25 (86.21%)
No information 9 (6.29%) 5 (7.94%) 1 (1.96%) 3(10.34%)
Diabetes 0.423
Yes 1 (0.70%) 1 (1.59%) 0 0
No 134 (93.71%) 58 (92.06%) 50 (98.04%) 26 (89.66%)
No information 8 (5.59%) 4 (6.35%) 1 (1.96%) 3 (10.34%)
Peripheral Arterial Disease 0.156
Yes 1 (0.7%) 0 0 1 (3.45%)
No 134 (93.71%) 59 (93.65%) 50(98.04%) 25 (86.21%)
No information 8 (5.59%) 4 (6.35%) 1 (1.96%) 3 (10.34%)
Dyslipidemia 0.447
Yes 3 (2.1%) 0 2 (3.92%) 1 (3.45%)
No 130 (90.91%) 58(92.06%) 47(92.16%) 25 (86.21%)
No information 10 (6.99%) 5 (7.94%) 2 (3.92%) 3 (10.34%)
Asthma 0.343
Yes 12 (8.39%) 5 (7.94%) 6 (11.76%) 1(3.45%)
No 121 (84.62%) 52 (82.54%) 44(86.27%) 25(86.21%)
No information 10 (6.99%) 6 (9.52%) 1(1.96%) 3 (10.34%)
Obesity 0.390
Yes 5 (3.5%) 2 (3.17%) 1 (1.96%) 2 (6.90%)
No 130 (90.91%) 57 (90.48%) 49(96.08%) 24 (82.76%)
No information 8 (5.59%) 4 (6.35%) 1 (1.96%) 3 (10.34%)
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DISCUSSION

In the current study, the
prevalence of SARS-Cov-2 infection
(confirmed by positive COVID-19 test
results) was 12.1% (63/520) among
weekly monitored medical students. This
prevalence reached 44% (63/143) when
only symptomatic students were
considered.

A study in Porto Alegre, Brazil,
involving four medical schools detected
the prevalence of COVID-19 of 14.9%
among medical students, interns and
residents. Among interns, the frequency
was slightly higher (14.4%) than that
found in the current study (12.1%)'.
Similarly, study conducted in University
of Jordan showed that 13% students
tested positive for COVID-19 with higher
prevalence among clinical students
(15.2%)
students (11.2%)%2.

Prior to the spread of the

compared to pre-clinical

Omicron variant, the prevalence of
COVID-19 was estimated to be 3.7%, and
among American students it was
60.3%%324, Healthcare professionals were
more likely to be infected with COVID-
19. The prevalence of confirmed cases in
the current study (12.1%) was lower than

that reported among health

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

professionals, whose frequency of
infection reached 21.5%2>?%,

However, measurements of all
symptomatic cases (both confirmed and
suspected cases) recorded a prevalence
of 27.5%. At least two factors could
explain the lower values observed:
adherence to the recommendations
outlined in the protocols mentioned
herein and a favorable epidemiological
scenario during the timeframe of the
investigation (characterized by a decline
in the number of confirmed COVID-19
cases and associated deaths).

A previous study conducted in
Germany during the pre-vaccine period
recorded a 2.7% COVID-19 prevalence
among basic education students?,
whereas another study conducted in
more than 100 English schools reported a
COVID-19 prevalence of 1.2% and 1.3% in
students and employees, respectively?’.

Students with COVID-19
symptoms who tested positive were kept
away from participating in practical
activities and were supervised by a
monitoring committee. A study
conducted in California demonstrated
that a positive COVID-19 test was 12.7
times higher among symptomatic
participants, suggesting that integrated

monitoring systems are effective in
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identifying at-risk students to SARS-CoV-
2 testing30.

A statistically significant
difference was observed between COVID-
19 positivity and the presence of specific
symptoms, including fever, fatigue,
headache, and dysgeusia. Recent
studies suggested that olfactory and
taste disorders may remain a diagnostic
marker of suspicion of SARS-CoV-2
infection3'32,

Clinical manifestations may vary
in patients with COVID-19 infection.
Symptoms  affecting  the  overall
population include fever, fatigue, cough,
headache, dyspnea, and diarrhea33. A
study conducted in Italian young adults
demonstrated that fever, cough,
dyspnea, fatigue, anosmia, diarrhea, and
chest pain were the most common
COVID-19 symptoms34.

A significant  difference in
dysgeusia symptoms (24%) was observed
between the positive and negative
COVID-19 groups®. This finding suggests
that dysgeusia is an important symptom
with positive predictive value for COVID-
19 infection. Several studies have
reported that the prevalence rate of
dysgeusia ranges from 8.5% to 15% in
patients with positive COVID-19 test

results36-39,

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

The emergency of new SARS-
CoV-2 variants e successive waves
underscore the importance of monitoring
cases in medical students during the
return to  educational activities.
Evidence indicates that educational
settings may serve as amplifiers of viral
transmission, increasing the risk of
outbreaks and consequent institutional
closures®®, In  Brazil, universities
remained closed for more than one year-
one of the longest interruptions
worldwide*!.

A systematic review in
healthcare workers identified that not
washing hands constantly, use personal
protective equipment (PPE) insufficient
or inadequately and working in high-risk
areas, were the independent risk factors
for COVID-19 infection*2. These findings
highlight the critical importance of
consistent and appropriate use of PPE at
all times in hospital.

The safety protocol implemented
during this public health emergency has
now been incorporated into the daily
routine of students prior to the start of
their medical internship, with an
emphasis on a 96% adherence rate
among students. A Brazilian multicenter
study conducted in healthcare
professionals demonstrated high

adherence to standard precautions-



Saad MAN, Nascimento MI, Sant’Anna MFPB, Silva ARA, Pereira VCJ, Cardoso CAA. Monitoring of COVID-19 during the medical

internship...

measures for hygiene, infection control,
and prevention  of  occupational
exposures during the COVID-19
pandemic®.

The combination of the type of
SARS-CoV-2 virus transmission and the
university environment was a
contributing factor to the high rate of
COVID-19 transmission among students
circulating in hospital wards, outpatient
clinics, classrooms, libraries, and school
canteens*4/. Protecting the university
community was essential to reduce the
risk of COVID-19 transmission in the most
vulnerable groups'6:4,

Although still limited, Brazilian
literature has begun to explore the
clinic manifestations and prevalence o
COVID-19 among medical students with
multicentric  study report  higher
infection rates among residents and
interns than in undergraduate
students'©.

The impact caused by the COVID-
19 pandemic required universities to
adopt public health measures to help
mitigate the emergence of new cases.
The monitoring committee provided an
email-based communication channel for
students to be notified when the initial
symptoms of an infection appeared.
Suspected COVID-19 cases were advised

not to attend university facilities for 10

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

days* and to undergo RT-PCR testing for
SARS-CoV-2 and seek medical care.

The current study has
limitations. First, it is based on a cohort
of students enrolled in a medical
internship program, whose results do not
reflect the frequency of this disease in
the basic and clinical cycles. However, it
is assumed that this experience can be
used to guide measures generally
applicable to medical school programs.
Moreover, there were symptomatic
students who did not undergo diagnostic
testing as instructed by the monitoring
committee. This factor reduced the
diagnostic accuracy of suspected cases.
However, the study outlined the COVID-
19 clinical profile of students by creating

unknown test subgroups.
CONCLUSION

The weekly monitoring of
medical students coupled with diagnostic
tests proved that the prevalence of
COVID-19 infection among medical
internship students was higher than 10%.
In addition, 44% of the students
belonging to the suspected group,
presented a test positive for COVID-19.
This  study

development of planning strategies that

contributes to the

can mitigate the transmission of
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infectious  diseases in university
environments. Moreover, the study
reported that protocols covering
behavioral, monitoring, and diagnostic-
test interventions are determining
factors for in-person activities to be

carried out in pandemic scenarios.

REFERENCES

1. World Health Organization.
Infection prevention and control
during health care when novel
coronavirus (nCoV) infection is
suspected. [cited 20 May 2024].
Available from:
https://www.who.int/publications-
detail/infection-prevention-and-
control-during-health-care-when-
novel-coronavirus-(ncov)-infection-
is-suspected-20200125

2. Dedeilia A, Sotiropoulos MG,
Hanrahan JG, Janga D, Dedeilias P,
Sideris M. Medical and Surgical
Education Challenges and
Innovations in the COVID-19 Era: A
Systematic Review. In Vivo. 2020;
34(3 Suppl):1603-1611.

3. UNICEF. COVID-19 and School
Closures. March 2021.COVID-19 and
School Closures: One year of
education disruption - UNICEF
DATA.

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

Ministério da Educacao (BR).
Portaria n° 343, de 17 de marco de
2020 - Dispoe sobre a substituicao
das aulas presenciais por aulas em
meios digitais enquanto durar a
situacao de pandemia do Novo
Coronavirus - COVID-19. [cited
21September 2024].
Availablefrom:https://www.planalt
0.gov.br/ccivil_03/portaria/prt/por
taria%20n%C2%BA%20343-20-
mec.htm

Ministério da Educacao (BR).
Portaria N° 356, de 20 de marco de
2020. Dispbe sobre a atuacao dos
alunos dos cursos da area de saude
no combate a pandemia do COVID-
19  (coronavirus). [cited 27
September 2024]. Available from:
https://www.planalto.gov.br/ccivil
_03/Portaria/PRT/Portaria%20n%C2
%BA%20356-20-mec.htm

Lasheras |, Gracia-Garcia P,
Lipnicki DM, Bueno-Notivol J,
Lopez-Anton R, de la Camara C, et
al. Prevalence of Anxiety in Medical
Students during the COVID-19
Pandemic: A Rapid Systematic
Review with Meta-Analysis. Int J
Environ Res Public Health. 2020;
17(18):6603.

Alsoufi A, Alsuyihili A, Msherghi A,
Elhadi A, Atiyah H, Ashini A, et al.



Saad MAN, Nascimento MI, Sant’Anna MFPB, Silva ARA, Pereira VCJ, Cardoso CAA. Monitoring of COVID-19 during the medical
internship...

10.

11.

Impact of the COVID-19 pandemic
Medical

attitudes,

on medical education:

students’ knowledge,
and practices regarding electronic
learning. PLoS ONE. 2020;
15(11):e0242905.

Meister GS, Milanez MAG, Peper-
Nascimento J, Sipriano ES, Machado
LV, Frassetto M, et al. Qualidade de
vida de estudantes universitarios
durante a pandemia da COVID-19
em Santa Catarina. J Health NPEPS.
2023; 8(1):e10572.

Wong TW, Lee CK, Tam W, Lau JT,
Yu TS, Lui SF, et al. Cluster of SARS
among medical students exposed to
single patient, Hong Kong. Emerg
Infect Dis. 2004; 10(2):269-76.

Silva GS, Avila GO, Lubianca FN,
JPN, Michelon VMM,

et al.

Lubianca
Kalil DP, Prevalence of
COVID-19 in medical school and
residency in Porto Alegre, RS. Rev
Assoc Med Bras. 2022; 68(2):206-
211.

Bawadi H, Shami R, El-Awaisi A, Al-
Moslih A, Abdul Rahim H, et al.
Exploring the challenges of virtual
internships during the COVID-19
pandemic and their potential
influence on the
health

A view from Qatar

professional
identity of professions

students:

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

12.

13.

14.

15.

16.

University. Front Med
2023; 10:1107693.
Paltiel AD, Zheng A, Walensky RP.
SARS-CoV-2
Screening Strategies to Permit the
Safe
Campuses in the United States.
JAMA 2020;
3(7):e2016818.

National Center for Chronic Disease

(Lausanne).

Assessment of

Reopening  of  College

Netw Open.

Prevention and Health Promotion
(US). Interim infection prevention
and control recommendations for
patients  with  suspected or
confirmed coronavirus disease 2019
(COVID-19) in healthcare settings.
[cited 27 2024].

Available from:

September

https://stacks.cdc.gov/view/cdc/8
6043

Chen Y, Klein SL, Garibaldi BT, Li
H, Wu C, Osevala NM, et al. Aging
in COVID-19:
immunity and intervention. Ageing
Res Rev. 2021; 65:101205.
COVID-19 Outbreak Among College
Students After a Spring Break Trip

Vulnerability,

to Mexico - Austin, Texas, March
26-April 5, 2020. MMWR Morb
Mortal Wkly Rep. 2020; 69(26):830-
35.

Boehmer TK, DeVies J, Caruso E,

van Santen KL, Tang S, Black CL, et



Saad MAN, Nascimento MI, Sant’Anna MFPB, Silva ARA, Pereira VCJ, Cardoso CAA. Monitoring of COVID-19 during the medical
internship...

17.

18.

19.

20.

21.

al. Changing age distribution of the
COVID-19 pandemic - United States,
2020. MMWR Morb
Mortal Wkly Rep. 2020;
69(39):1404-09.

Soda KJ, Chen X, Feinn R, Hill DR.

Monitoring and

May-August

responding to
emerging infectious diseases in a
university setting: A case study
using COVID-19. PLoS One. 2023;
18(5):€0280979.

Frantz JM, Erasmus P, Magidigidi-
Mathiso L. Assessment of SDG 3
Research Priorities and COVID-19
Recovery Pathways: A Case Study
from University of the Western
Cape, South Africa. Int J Environ
Res Public Health. 2025;
22(7):1057.

United Nations. Transforming our
world: The 2030 Agenda for
Sustainable Development
[cited 8 March 2024].

from:

Goals.

Available

https://sdgs.un.org/#goal_section.
Network.
2025)].

Fiocruz Genomic
[(accessed on 03 October
Available

online: http://www.genomahcov.fi
ocruz.br/

Malta M, Cardoso LO, Bastos Fl,
CMFPP.

Iniciativa STROBE: subsidios para a

Magnanini ~ MF,  Silva

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

22.

23.

24,

25.

26.

comunicacao de estudos
observacionais. Rev Saude Publica.
2010; 44(3):559-565.

A, Alaridah N, Abu
Abeeleh M, ShataratA, Rayyan R,
Kamal A, et al. Medical students

and risk of COVID-19 infection: A

Ban Hani

descriptive cross-sectional study
from the University of Jordan. Ann
Med Surg (Lond). 2021; 70:102775.

Rebmann T, Loux TM, Gomel A,
Lugo KA, Bafageeh F, Elkins H, et
al.  Assessing classroom and
laboratory spread of COVID-19 in a
elimination of

PLoS One.

university after
physical
2023; 18(3):e0283050.

Hu K, Godfrey K, Ren Q, Wang S,
Yang X, Li Q. The impact of the
COVID-19 pandemic on
students in USA: Two years later.
Psychiatry Res. 2022; 315:114685.
Erratum in: Psychiatry Res. 2024;
339:116082.

Pruc M, Golik D, Szarpak L, Adam |,
Smereka J. COVID-19 in healthcare
workers. Am J Emerg Med. 2021;
39:236.

Al Maskari Z, Al Blushi A, Khamis F,
Al Tai A, Al Salmi I, Al Harthi H, et
al. Characteristics of healthcare
workers infected with COVID-19: A

distancing.

college



Saad MAN, Nascimento MI, Sant’Anna MFPB, Silva ARA, Pereira VCJ, Cardoso CAA. Monitoring of COVID-19 during the medical
internship...

27.

28.

29.

30.

cross-sectional observational study.
Int J Infect Dis. 2021; 102:32-36.

Colaneri M, Novelli V, Cutti S, Muzzi
A, Resani G, Monti MC, et al. The
experience of the health care
workers of a severely hit SARS-CoV-
2 referral

Hospital in Italy:

incidence, clinical course and
modifiable risk factors for COVID-19
infection. J Public Health (Oxf).
2021; 43(1):26-34.

Theuring S, Thielecke M, van Loon
W, Hommes F, Hulso C, Von der
Haar A, et al. SARS-CoV-2 infection
and transmission in school settings
during the second COVID-19 wave:
a cross-sectional study, Berlin,
Germany, November 2020.
Surveill. 2021; 26(34):2100184.
Children’s Task and Finish Group
(TFC). Children’s task and Finish
update to 4th Nov 2020

paper on children,

Euro

group:
schools and
transmission. [cited 27 September
2024].

https://assets.publishing.service.go

Available from:
v.uk/government/uploads/system/
uploads/attachment_data/file/948
617/s0998-tfc-update-to-4-
november-2020-paper-on-children-
schools-transmission.pdf

Hunter LA, Wyman S, Packel LJ,
Facente, SN, Li Y., Harte A, et al.

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

31.

32.

33.

34.

35.

Monitoring SARS-CoV-2 incidence

and seroconversion among
university students and employees:
a longitudinal cohort
California, June-August 2020. BMJ
Open. 2023; 13(4):e063999.

Maiorano E, Calastri A, Robotti C,

study in

Cassaniti |, Baldanti F, Zuccaro V,

etal. Clinical, virological and

immunological evolution of the
olfactory and gustatory dysfunction
in COVID-19. Am J Otolaryngol.
2022; 43(1):103170.

Rocke J, Hopkins C, Philpott C,
Kumar N. Is loss of sense of smell a
diagnostic marker in COVID-19: a
meta-

2020;

systematic review and
analysis.
45(6):914-922.

Rothan HA, Byrareddy SN. The

epidemiology and pathogenesis of

Clin Otolaryngol.

coronavirus disease (COVID-19)
outbreak. J Autoimmun. 2020;
109:102433.

Temperoni C, Grieco S, Pasquini Z,
Canovari B, Polenta A, Gnudi U, et
al. Clinical characteristics,
management and health related
quality of life in young to middle
age adults with COVID-19. BMC
Infect Dis. 2021; 21(1):134.

Altman J, Padilla C, Merchant A,

Freshwater K, Weinsztok S,



Saad MAN, Nascimento MI, Sant’Anna MFPB, Silva ARA, Pereira VCJ, Cardoso CAA. Monitoring of COVID-19 during the medical
internship...

36.

37.

38.

39.

40.

Clugston JR, et al. COVID-19
prevalence and presenting
symptoms in a college student

population: A retrospective chart
review. J Am Coll Health. 2023;
71(5):1356-60.

Meng X, Deng Y, Dai Z, Meng Z.
COVID-19 and anosmia: A review
based on up-to-date knowledge. Am
J Otolaryngol. 2020; 41(5):102581.
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.

Giacomelli A, Pezzati L, Conti F,
Bernacchia D, Siano M, Oreni L, et
al. Self-reported olfactory and
taste disorders in patients with
severe acute respiratory
Coronavirus 2 infection: A cross-
sectional study. Clin Infect Dis.
2020; 71(15):889-90.

Ferreira AMS,
LCP,

Olfactory and taste disorders in

Nascimento JAD,
Travassos Pernambuco LA.
COVID-19: a cross-sectional study in
primary health care. Rev Assoc Med
Bras. 2024; 70(2):e20231018.

Thomas J, Kneale D, O’Mara-Eves
A, Rees R.

response to epidemic outbreaks:

School closure in

systems-based logic model of

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.

41.

42.

43.

44,

45.

downstream F1000Res.
2020; 9:352.

Silva AA, Baggio E, Martins VA,
Hattori TY, Nascimento VF, Tercas-

Trettel ACP.

impacts.

Vivéncias  de
estudantes de enfermagem sobre a
preceptoria em saude. J Health
NPEPS. 2022; 7(1):e6378.

Chou R, Dana T, Buckley DI, Selph
S, Fu R, Totten AM. Epidemiology of
and risk factors for coronavirus
infection in health care workers: a
living rapid review. Ann Intern Med.
2020; 173(2):120-36.

Cunha QB, Freitas EO, Pai DD,
Santos JLG, Silva RM, Camponogara
S. Adherence to standard
precautions in university hospitals
during the COVID-19 pandemic: a
mixed study. Rev Esc Enferm USP.
2024; 58:€20230289.

Rebmann T, Loux TM, Arnold LD,
Charney R, Horton D, Gomel A.
SARS-CoV-2 transmission to masked
and unmasked close contacts of
university students with COVID-19 -
St. Louis,
2021. MMWR Morb Mortal WKly Rep.
2021; 70(36):1245-48.

Teran RA, Ghinai I, Gretsch S,
Cable T, Black SR, Green SJ, et al.
COVID-19

university's

Missouri, January-May

outbreak among a

men's and women's



Saad MAN, Nascimento MI, Sant’Anna MFPB, Silva ARA, Pereira VCJ, Cardoso CAA. Monitoring of COVID-19 during the medical
internship...

soccer teams - Chicago, Illinois, COVID-19. Cell. 2020; 182(5):1077-
July-August 2020. MMWR Morb 1092. Erratum in: Cell. 2020;
Mortal Wkly Rep. 2020; 183(3):837.
69(43):1591-94. 48. Zhao X, Tatapudi H, Corey G,
46. Segaloff HE, Cole D, Rosenblum Gopalappa C. Threshold analyses on
HG, Lee CC, Morgan CN, Remington combinations of testing, population
P, et al. Risk factors for severe size, and vaccine coverage for
acute respiratory syndrome COVID-19 control in a university
Coronavirus 2 (SARS-CoV-2) setting. PLoS One. 2021;
infection and presence of anti- 16(8):e0255864.
SARS-CoV-2  antibodies  among 49. Ministério da Saude (BR). Protocolo
university student dormitory de manejo clinico da Covid-19 na
residents, September-November Atencao Especializada [recurso
2020. Open Forum Infect Dis. 2021; eletronico]. [cited 27 September
8(9):0fab405. 2024]. Available from:
47. Morens DM, Fauci AS. Emerging https://www.gov.br/saude/pt-br

pandemic diseases: How we got to

Funding: The authors declare that there was no funding.
Conflict of interest: The authors declare no conflict of interest.

Authors' participation:

e Design: Saad MAN, Nascimento MI, Sant’Anna MFPB, Silva ARA, Pereira
VCJ, Cardoso CAA.

e Development: Saad MAN, Nascimento MI, Sant’Anna MFPB, Silva ARA,
Pereira VCJ, Cardoso CAA.

e Writing and proofreading: Saad MAN, Nascimento MI, Sant’Anna MFPB,
Silva ARA, Pereira VCJ, Cardoso CAA.

How to cite this article: Saad MAN, Nascimento MI, Sant’Anna MFPB,
Silva ARA, Pereira VCJ, Cardoso CAA. Monitoring of COVID-19 during the
medical internship at a brazilian federal university (2021-2023). J Health
NPEPS. J Health NPEPS. 2025; 10(1):e13388.

Submited: 03/02/2025
Accepted: 22/06/2025

Journal Health NPEPS. 2025 jan-jun; 10(1):e13388.



