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Em um momento em que há uma emergência mundial de 
saúde pública, é fundamental que o  conhecimento científico ge-
rado durante a pandemia chegue rapidamente à classe médica 
classe médica. 

Dentro desta dinâmica a Revista da Associação Médica Brasi-
leira (Ramb) está adotando uma série de medidas a fim de acelerar 
o processo editorial para publicação de artigos sobre a Covid-19.  
A partir de hoje (14/04/2020), a AMB publicará o Boletim Ramb 
Covid-19, que antecipará os artigos científicos selecionados pelos 
editores da Ramb sobre o tema.

“Os artigos foram escritos por especialistas e selecionados den-
tro dos critérios da Ramb para esclarecer temas fisiopatológicos, 
assim como oferecer orientações de prevenção e tratamento da 
doença. Dessa forma, esperamos colaborar com os médicos para 
o melhor atendimento aos seus pacientes, com a disponibilidade 
mais ágil desses artigos, antes de sua publicação na Ramb”, co-
menta Carlos Serrano Jr., editor-chefe da Ramb.

Para o diretor científico da AMB, Antonio Carlos Palandri Cha-
gas, “neste momento ímpar vivido no mundo por conta da pan-
demia de Covid-19, a AMB cumpre seu papel de estar levando 
à comunidade científica brasileira os recentes artigos sobre os 
mecanismos fisiopatológicos e aspectos clínicos relevantes dessa 
situação que assola a saúde pública”.

Antonio Carlos Palandri Chagas

Carlos Serrano Jr.

R E V I S TA  DA  A S S O C I AÇÃO  M É D I CA  B R A S I L E I R A
J O U R N A L  O F  T H E  B R A Z I L I A N  M E D I CA L  A S S O C I AT I O N
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SUMMARY
OBJECTIVE: Good knowledge of the coronavirus disease 2019 (COVID-19) among healthcare workers 
is essential for keeping health systems active and controlling the outbreak. We aimed to investigate 
the knowledge and attitudes of Emergency Medical Service (EMS) employees who fight COVID-19 
at the forefront.
METHODS: A total of 400 EMS workers (doctors, nurses, emergency medical technicians, paramedics, 
and ambulance drivers) were included in this study. Knowledge, attitude, and preventive behaviors for 
COVID-19 were evaluated using an online questionnaire.
RESULTS: A total of 275 EMS workers participated in the study with a response rate of 68.8%. The 
respondents reported that their highest common sources of knowledge about COVID-19 were social 
media and television (n=240, 88%). Overall, > 96% of the participants had adequate knowledge about 
the transmission routes of COVID-19. Among the respondents, 36% of them were unaware of the 
correct hand washing or scrubbing technique. In addition, 78% of the participants had poor knowledge 
about floor and surface disinfection. The majority of the participants exhibited inaccurate attitudes 
toward the use of personal preventive equipment. More than half of EMS workers (52%) agreed that a 
surgical mask is not enough during the procedures that do not generate aerosol. Moreover, a significant 
proportion of the participants (66%) perceived that a N95 mask is required.
CONCLUSIONS: As a consequence, although emergency workers have sufficient basic knowledge about 
COVID-19, there is a need for postgraduate training in many subjects.
KEYWORDS: coronavirus disease 2019, emergency medical service, knowledge and attitudes, questionnaire

RESUMO
OBJETIVO: Um bom conhecimento sobre a doença por coronavírus 2019 (COVID-19) entre profissionais 
de saúde é essencial para manter os sistemas de saúde ativos e controlar o surto. Nosso objetivo foi 
investigar o conhecimento e as atitudes dos funcionários do serviço médico de emergência (EMS) que 
lutam com o COVID-19 na vanguarda.
MÉTODOS: Um total de 400 trabalhadores do SME (médicos, enfermeiros, técnico de emergência 
médica, paramédicos e motoristas de ambulância) foram incluídos neste estudo. Conhecimento, ati-
tude e comportamentos preventivos para COVID-19 foram avaliados usando um questionário on-line.
RESULTADOS: Um total de 275 trabalhadores do SME participou do estudo com uma taxa de resposta 
de 68,8%. Os entrevistados relataram que as maiores fontes comuns de conhecimento sobre COVID-
19 foram as mídias sociais e a televisão (n = 240, 88%). No geral,> 96% dos participantes tinham 
conhecimento adequado sobre as rotas de transmissão do COVID-19. Entre os entrevistados, 36% 
deles desconheciam a técnica correta de lavar ou esfregar as mãos. Além disso, 78% dos participantes 
tinham pouco conhecimento sobre desinfecção de pisos e superfícies. A maioria dos participantes 
exibiu atitudes imprecisas em relação ao uso de equipamentos preventivos pessoais. Mais da metade 
dos trabalhadores do SME (52%) concordou que a máscara cirúrgica não é suficiente durante os pro-
cedimentos que não geram aerossol. Além disso, uma proporção significativa dos participantes (66%) 
percebeu que a máscara N95 é necessária.
CONCLUSÕES: Como conseqüência, embora os trabalhadores de emergência tenham conhecimento básico 
suficiente sobre o COVID-19, há necessidade de treinamento de pós-graduação em muitas disciplinas.
PALAVRAS-CHAVE: doença de coronavírus 2019, serviço médico de emergência, conhecimentos e 
atitudes, questionare

INTRODUCTION
COVID-19 initially manifested as 
a cluster of pneumonia cases of 
unknown etiology in Wuhan, Hubei 
Province of China on 31 December 
20191. The causative agent was iden-
tified as a novel coronavirus that had 
not been previously seen in humans2. 
The World Health Organization 
(WHO) determined a new name for 
the epidemic disease caused by this 
virus – coronavirus disease 2019 
(COVID-19) and on January 30th, 
declared the coronavirus outbreak a 
Public Health Emergency of Interna-
tional Concern3.

According to the current evidence, 
the main routes of transmission are 
human-to-human via respiratory 
droplets, direct contact, or fomites4. 
The common clinical manifestations 
of the disease are fever, dry cough, 
shortness of breath and bilateral 
patchy infiltrates on imaging4. The 
fatality rate of the COVID-19 is cur-
rently reported as approximately 4%, 
which is much lower than that of the 
Severe Acute Respiratory Syndrome 
(SARS) and Middle East Respiratory 
Syndrome (MERS)5.

Healthcare professionals who 
are at the front line of the COVID-19 
outbreak fight are at high risk of con-
tracting the infection6. In a study from 
China, the rate of transmission to 

https://orcid.org/0000-0003-4157-9226
https://orcid.org/0000-0003-2860-2831
https://orcid.org/0000-0003-3840-4038
https://orcid.org/0000-0003-3080-4280
https://orcid.org/0000-0003-1514-1685
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measures, risk perception, and atti-
tude of EMS workers. Knowledge 
and attitude were assessed by ask-
ing two Multiple Choice Questions 
(MCQ), and the remaining 44 ques-
tions were assessed through five 
Likert-type scales use statements. 
The response scales use anchors 
such as 1 = Strongly Agree, 2 = 
Agree, 3 = Neutral, 4 = Disagree, 5 = 
Strongly Disagree.

Statistical analysis
Statistical analysis was performed 
using SPSS for Windows version 
23.0 (SPSS Inc., Chicago, Ill., USA). 
Continuous variables are expressed 
as mean ± SD or median and inter-
quartile ranges (IQR) according to 
whether they exhibited a Gaussian 
distribution. Categorical variables 
are expressed as proportions and/
or percentages. The χ2 test was per-
formed to determine the associations 
between the categorical variables.

RESULTS
This survey was sent to 400 EMS 
workers. Responses were received 
from 275 (68.8%) participants, 
incuding emergency medical tech-
nicians (n=108; 39.3%), paramedics 
(n=138; 50.2%), doctors (n=8; 2.9%), 
and ambulance drivers (n=21; 7.6%). 
The demographic characteristics of 
the participants are summarized in 
Table 1.

health professionals found was 29%7. 
Data from China’s National Health 
Commission showed that more than 
3,300 healthcare workers have been 
infected as of early March. In Italy, 
20% of responding healthcare workers 
were infected, and some have died8.

Emergency medical service 
(EMS) workers are first responders 
who anticipate close contact with 
affected persons, thus, EMS work-
ers are expected to be at high risk of 
COVID-19 infection. It is very import-
ant for the EMS staff to have knowl-
edge about this disease as they need 
to respond quickly and closely to 
COVID-19 patients in a narrow area 
within the ambulance. However, 
unlike managing a patient in the 
controlled environment of hospitals, 
care and transport by EMS present 
distinct challenges because of the 
nature of the setting, enclosed area 
during transport, frequent need for 
rapid medical response, interventions 
with limited medical information. 
Therefore, insufficient knowledge 
and awareness regarding COVID-19 
in the field of EMS is associated with 
an increased risk of contracting the 
infection. In addition, this situation 
can negatively affect the level of anx-
iety of EMS personnel and the appro-
priateness of their medical decisions9.

In this study, we aimed to investi-
gate the knowledge and attitudes of 
EMS workers about COVID-19.

METHODS
Participants
In total, 400 EMS workers (doctors, 
nurses, emergency medical techni-
cians, paramedics, and ambulance 
drivers) were employed in Sakarya 
province. An online questionnaire was 
sent to EMS workers via their e-mail 
accounts. The study was performed 
per the ethical considerations of the 
Helsinki Declarations. The Ethics 
Committee of the Sakarya Univer-
sity School of Medicine approved 
this study.

Questionnaire
The study questionnaire was admin-
istered 2 weeks after the start of 
the COVID-19 outbreak, between 
1-15 April in Turkey. The survey 
questions were designed based on 
the recommendations of the World 
Health Organization (WHO) and 
modified from previously published 
research articles10,11. The survey 
consisted of two sections with 51 
question items. The first section of 
the questionnaire consisted of five 
questions to assess the socio-demo-
graphic characteristics of the par-
ticipants such as gender, age, level 
of education, employment status, 
and profession; another section of 
the questionnaire included 46 ques-
tions to determine their knowledge 
about the diagnosis and management 
of COVID-19, personal protection 

TABLE 1. DEMOGRAPHIC CHARACTERISTICS OF EMS WORKERS.

Variables Emergency medical technician
N = 108 (%)

Paramedics
N = 138 (%)

Doctors
N = 8 (%)

Ambulance drivers
N = 21 (%)

Age
≤29 years 89 (88.4%) 36 (26.1%) 6 (75%) 10 (47.6%)
30-39 years 18 (16.7%) 101 (73.2%) 2 (25%) 10 (47.6%)
40-49 years 1 (0.9%) 1 (0.7%) - 1 (4.8%)
Gender
Male 39 ( 36.1%) 43 ( 31.2%) 6 ( 75%) 19 ( 90.5%)
Female 69 (63.9%) 95 ( 68.8%) 2 ( 25%) 2 ( 9.5%)
Experience
1-5 years 60 (55.6%) 1 ( 0.7%) 7 ( 87.5%) 16 ( 76.2%)
6-10 years 31 (28.7%) 46 ( 33.3%) 1 ( 12.5%) 4 ( 19%)
10-15 years 12 (11.1%) 70 ( 50.7%) - 1 ( 4.8%)
16-20 years 5 (4.6%) 21 ( 15.3%) - -
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The main source of COVID-19 
information was social media (n=120, 
43.6%) and television (n=120, 43.6%), 
followed by training seminars (n=21, 
7.6%), medical books and journals (n=8, 
2.9%), and newspapers (n=6, 2.2%).

Table 2 demonstrates the items 
related to COVID-19 knowledge. The 

TABLE 2. KNOWLEDGE ABOUT COVID-19 AMONG EMS WORKERS.

Questions Strongly Dis-
agree/Disagree

Neutral Strongly 
Agree/Agree

1. COVID-19 can be fatal? 36 (13.1%) 41 (14.9%) 198 (72.0%)
2. Molecular tests can be used for the diagnosis of COVID-19 21 (7.6%) 72 (26.2%) 182 (56.2%)
3. Hands should be washed with soap and water for 20 seconds to prevent the spread of 
infection

99 (36.0%) 5 (1.8%) 171 (62.2%)

4. The first-line therapy for COVID-19 is antibiotics 120 (%43.6) 88 (%32.0) 67 (24.4%)
5. A COVID-19 vaccine has started to be administered 213 (77.5%) 46 (16.7%) 16 (%5.8)
6. COVID-19 is resistant to sanitizers containing at least 70% alcohol 137 (49.8%) 77 (28.0%) 61 (22.2%)
7. The estimated Incubation period for COVID-19 is about 2-14 days 4 (1.4%) 12 (4.4%) 259 (94.2%)
8. COVID-19 is more severe in those with underlying diseases (hypertension, diabetes, cancer…) 6 (2.2%) 4 (1.5%) 265 (96.3%)
9. Most patients infected with COVID-19 develop severe acute respiratory illness 3 (1.1%) 10 (3.6%) 262 (95.3%)
10. Contact isolation measures should be taken by healthcare professionals while caring for 
patients with COVID-19

2 (0.7%) 6 (2.2%) 267 (97.1%)

11. Droplet isolation measures should be taken by healthcare professionals while caring for 
patients with COVID-19

2 (0.7%) 7 (2.5%) 266 (96.8%)

12. Airborne isolation measures should be taken by healthcare professionals while caring for 
patients with COVID-19

1 (0.4%) 9 (3.3%) 265 (96.3%)

13. A surgical mask is sufficient during operations that do not cause aerosolization in contact 
with COVID-19 infected patients

144 (52.4%) 55 (20.0%) 76 (27.6%)

14. N95 masks are required during operations that do not cause aerosolization in contact with 
COVID-19 infected patients

41 (14.9%) 50 (18.2%) 184 (66.9%)

15. A patient infected with COVID-19 should wear a surgical mask 83 (30.2%) 54 (19.6%) 138 (50.2%)
16. A patient infected with COVID-19 should wear a N95 mask 95 (34.5%) 50 (18.2%) 130 (47.3%)

TABLE 3. ATTITUDE AND PREVENTIVE BEHAVIORS OF EMS WORKERS TOWARD COVID-19.

Questions Strongly Dis-
agree/Disagree

Neutral Strongly 
Agree/Agree

1. The prevalence of COVID-19 can be prevented by applying the universal recommendations 
given by the Turkey Ministry of Health and WHO

3 (1.1%) 63 (22.9%) 209 (76.0%)

2. The transmission of COVID-19 to healthcare staff can be reduced by applying the precautions 
of the hospital infection control committee

9 (3.3%) 30 (10.9%) 236 (85.8%)

3. Patients with suspected or confirmed COVID-19 should be kept in isolation 0 (0.0%) 4 (1.5%) 271 (98.5%)
4. I have sufficient knowledge about protective measures against COVID-19 23 (8.4%) 67 (24.4%) 185 (67.2%)
5. I think that an in-hospital training program on COVID-19 is beneficial 35 (12.7%) 85 (30.9%) 155 (56.4%)
6. Health professionals should have adequate knowledge about COVID-19 3 (1.1%) 4 (1.5%) 268 (97.5%)
7. All patients with a confirmed diagnosis of COVID-19 should be admitted to the intensive care unit 194 (70.5%) 33 (12.0%) 48 (17.5%)
8. Gargling or nose wash with saltwater protects against COVID-19 114 (41.5%) 89 (32.4%) 72 (26.1%)
9. Consuming bounty soup is effective in the prevention of COVID-19 97 (35.3%) 85 (30.9%) 93 (33.8%)
10. Antiviral prophylaxis against COVID-19 should be required 117 (42.5%) 103 (37.5%) 55 (20.0%)
11. Vitamin C supplements were effective in the prevention of COVID-19 25 (9.1%) 79 (28.7%) 171 (62.2%)
12. Vitamin D supplements were effective in the prevention of COVID-19 40 (14.5%) 97 (35.3%) 138 (50.2%)
13. Consuming a mixture of honey and propolis is effective in the prevention of COVID-19 33 (12.0%) 102 (37.1%) 140 (50.9%)
14. I am worried about being infected with COVID-19 42 (15.3%) 34 (12.4%) 199 (72.4%)
15. I feel under pressure as I can carry COVID-19 to my family 8 (2.9%) 10 (3.6%) 257 (93.5%)
16. Social isolation is negatively affecting my mental health 59 (21.4%) 42 (15.3%) 174 (63.3%)

responders who were high school 
graduates had higher percentages 
of correct answers than those with 
a bachelor’s degree (p:<0.001). Their 
knowledge also differed significantly 
according to work experience. Par-
ticipants with less than 10 years of 
experience had much more wrong 

answers than the ones with more 
than 10 years of experience (p: < 
0.001).

In the section on the attitude of 
healthcare workers, there were 16 
items. Table 3 summarized the atti-
tude and preventive behaviors of EMS 
workers toward COVID-19.
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DISCUSSION
Healthcare professionals who are 
fully aware and knowledgeable about 
COVID-19 are essential for keeping 
health systems active and controlling 
the outbreak. It is very important to 
know EMS’s knowledge of and atti-
tudes toward the pandemic since they 
fight COVID-19 at the forefront and 
the risk of health personnel getting 
infected is high when necessary pre-
cautions are not taken. On the 29th of 
April, the Republic of Turkey Ministry 
of Health declared that 7,428 health 
workers had been infected with 
COVID-19. This number corresponds 
to 6.5% of the total COVID-19 cases 
in Turkey12. In this study, various top-
ics such as level of knowledge about 
COVID-19, personal protection mea-
sures, risk perception, and attitude of 
EMS workers were explored. To the 
best of our knowledge, this is the first 
study assessing these topics in EMS 
workers on COVID-19 infection.

This survey was sent to 400 EMS 
workers and 275 (response rate 69%) 
participants answered the question-
naire. This rate is lower than similar 
surveys that have been conducted 
before. The low participation might be 
attributed to the overload of stressful 
work of the EMS staff.

In our study, social media and 
television were the main sources of 
participant’s knowledge (88%). This 
result is compatible with previous 
studies10,13. A study by Prescott K. 
showed that the role of social media in 
providing information about COVID-
19 was rather low in England (19%)14. 
This low rate might be due to the fact 
that the study was conducted at a 
time when the cases in the UK were 
just emerging.

In our study, the reason why 
social media is the main tool as a 
source of information may be that it 
is more accessible and practical than 
other online resources such as scien-
tific journals and books. Moreover, 
the ‘principle of least effort’ might 
direct people to social media as a 
source of knowledge. On the other 

hand, the spread of fake science via 
social media has been demonstrated, 
considering that ‘The social media 
panic moved faster than the COVID-19 
outbreak’15,16. Previous studies demon-
strated that at least 40% of informa-
tion shared on social media is fake, 
of which 20% is “dangerously” fake17. 
As a result of such issues, the WHO 
had to take some actions to guaran-
tee that this virus would not spark a 
critical social media infodemic” which 
is triggered by wrong information18.

One of the most important top-
ics that EMS workers should know 
is hand hygiene and antisepsis. 
Ensuring hand hygiene all the time 
is regarded as the most effective pre-
ventive measure against infection19. 
In this study, 36% of the responders 
were unaware of the correct hand 
washing or rubbing technique. In 
addition, we found that 78% of the par-
ticipants had poor knowledge about 
floor and surface disinfection. There 
was also a significant variation in cor-
rect replies among participants with 
different educational levels. Respond-
ers who were high school graduates 
answered questions correctly with 
higher percentages than those with 
a bachelor’s degree, probably because 
they are less well aware of the topic 
(p<0.001). Their knowledge also 
differed significantly according to 
work experience. Participants hav-
ing less than 10 years of experience 
had much more wrong answers than 
the ones with more than 10 years of 
experience (p<0.001). Based on these 
results, we concluded that the knowl-
edge gap among EMS workers about 
hand hygiene and surface disinfec-
tion should be eliminated in the case 
of a next potential pandemic. Thus, 
standardized postgraduate education 
programs with a module focused on 
infection prevention, such as hand 
hygiene, or evidence-based strategies 
for the prevention of a specific type of 
infection are crucial.

Contact and droplet precautions 
should be always applied by health-
care workers caring for patients with 

COVID-19. Furthermore, airborne 
precautions should be implemented 
for aerosol-generating procedures. 
National COVID-19 guidelines for 
infection prevention and control sug-
gest that wearing a surgical mask is 
efficient during the transport of sus-
pected COVID-19 patients to the refer-
ral health care facility. However, EMS 
workers who are providing direct 
care to COVID-19 patients in settings 
where aerosol-generating procedures 
are frequently in place should wear 
N95, FFP2, or FFP3 masks20.

Despite national guıideline sug-
gestions, most of the respondents 
who participated in our study chose 
to raise the level of prevention mea-
sures despite the national guideline 
suggestions. 52% of the EMS workers 
agreed that a surgical mask is not 
enough during the procedures that do 
not generate aerosol. Moreover, a sig-
nificant proportion of the participants 
perceived that a N95 mask is required 
(66%). However, a recent study 
demonstrated that 85% of healthcare 
workers in Iran believed that a surgi-
cal mask is effective for the preven-
tion of COVID-19 on the procedures 
that do not generate aerosols. The dif-
ference of findings between the two 
studies may be related to several fake 
news on Turkish media that indicated 
that surgical masks were ineffective 
against COVID-19. This conflicting 
information may lead to anxiety and 
distress for healthcare workers. This 
situation develops unfavorable men-
tal health outcomes that might affect 
their decisions on proper care. Thus, 
in our study, 20% of respondents 
who were frontline workers against 
COVID-19 had no idea about wearing 
an appropriate mask.

Currently, there are no approved 
curative treatments or a vaccine to 
prevent or treat COVID-19. There are 
lots of news that have not been based 
on scientific evidence, such as that 
dietary supplements are effective in 
preventing COVID-19, which has been 
featured in social media. Therefore, 
people are looking for alternative 
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nutritional supplements to strengthen 
their immune system in order to pro-
tect themselves from this virus. In 
our study, 62% of the EMS workers 
agreed that Vitamin C supplements 
were effective in preventing COVID-
19. Furthermore, 50% of respondents 
believed that taking Vitamin D sup-
plements were mandatory to protect 
themselves from COVID-19. Previous 
studies showed that a high dose of 
Vitamin C administration might be 
associated with a lower incidence of 
pneumonia in restricted population 
groups21. However, two recently pub-
lished open-label studies relating to 
the use of vitamin C in different types 
of infections, associated with septic 
shock and acute respiratory distress 
syndrome (ARDS), demonstrated that 
using Vitamin C as a monotherapy or 
in combination with hydrocortisone, 
and thiamine had provided no signif-
icant benefit22,23. Thus, there is no 
robust scientific evidence to support 
the use of this vitamin in the manage-
ment of COVID-19.

There is a limited number of stud-
ies on the use of vitamin D in COVID-
19. Some of these reported that higher 
vitamin D3 doses might be useful for 
treating people who become infected 
with COVID-1924,25. However, they 
indicated that randomized controlled 
trials and large population studies 
should be conducted to evaluate this 
recommendation. Thus, Vitamin D 
supplementation is mentioned as a 
potentially beneficial treatment for 
COVID-19 infection but, on a scien-
tific basis, with a low level of evidence 
until now. Even if there has been no 
approved effectiveness of these prod-
ucts, people’s instincts have led them 
to take some actions such as taking 
nutritional supplements.

In order to defend themselves 

from COVID-19, a significant propor-
tion of participants agreed that gar-
gling with salty water (56%), drinking 
bounty soup (64%), and eating a honey 
and propolis mixture (88%) can be pro-
tective. Since the beginning of this 
pandemic, some television programs 
in our country have argued that such 
suggestions will help to protect from 
this disease. Although there is no sci-
entific evidence, these suggestions 
might have affected our participants 
and caused information chaos about 
this disease.

Although the national guidelines 
do not suggest antiviral prophylaxis 
against COVID-19, 57% of the partici-
pants agreed that using prophylactic 
antiviral drugs were required for the 
prevention of COVID-19. We perceived 
that the news telling that these pro-
tective drugs are effective on this 
virus has caused medical personnel to 
take such drugs thinking of preserv-
ing their lives. One-third of the partic-
ipants thought that they do not have 
enough knowledge about such pro-
tective treatments. In addition, 40% 
of the participants declared that they 
have suffered a shortage of protective 
equipment when caring for COVID-19 
patients. Based on these data, it can 
be concluded that EMS workers need 
more often and more practical profes-
sional training.

Some limitations should be noted 
when interpreting our f indings. 
The small sample size is the main 
strength of the study. The relatively 
low response rate from EMS staff, 
sample clustering, and the cross-sec-
tional design of the study are regarded 
as limitations.

CONCLUSION
As a consequence, although emer-
gency workers have sufficient basic 

knowledge about COVID-19, there is 
a need for postgraduate training in 
many subjects. Professional organiza-
tions and non-governmental organiza-
tions should cooperate in this regard.
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