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ABSTRACT
Objective: To evaluate COVID-19 knowledge, attitudes, and practices among health 
care workers (HCWs) practicing in Latin American countries during the first surge of the 
COVID-19 pandemic. Methods: This was a multinational cross-sectional survey study, 
using an online self-administered questionnaire. The final version of the questionnaire 
comprised 40 questions, organized in five sections: demographic and professional 
characteristics; COVID-19 knowledge; attitudes toward COVID-19; COVID-19 practices; 
and institutional resources. Results: The study involved 251 HCWs from 19 Latin American 
countries who agreed to participate. In our sample, 77% of HCWs participated in some 
sort of institutional training on COVID-19, and 43% had a low COVID-19 knowledge 
score. COVID-19 knowledge was associated with the type of health center (public/
private), availability of institutional training, and sources of information about COVID-19. 
Concerns about not providing adequate care were reported by 60% of the participants. 
The most commonly used ventilatory strategies were protective mechanical ventilation, 
alveolar recruitment maneuvers, and prone positioning, and the use of drugs to treat 
COVID-19 was mainly based on institutional protocols. Conclusions: In this multinational 
study in Latin America, almost half of HCWs had a low COVID-19 knowledge score, 
and the level of knowledge was associated with the type of institution, participation 
in institutional training, and information sources. HCWs considered that COVID-19 was 
very relevant, and more than half were concerned about not providing adequate care to 
patients. 

Keywords: COVID-19; Health knowledge, attitude, practice; Health personnel; Latin 
America.
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INTRODUCTION

In December of 2019, a new infectious disease caused by a beta coronavirus was 
identified in the province of Wuhan, China.(1-5) Since then, the virus has spread 
around the globe and infected nearly 174 million individuals and more than 3 million 
people have died as of June of 2021.(6)

Research studies from all over the globe described the modes of transmission, which 
are now known to include mainly contact with respiratory droplets and aerosols,(7,8) 
whereas clinical studies have revealed that the most common symptoms of COVID-19 
were fever, cough, headache, myalgia, dyspnea, and fatigue.(9,10) Additionally, clinical 
manifestations ranged from mild to severe illness and death, although a significant 
proportion of subjects infected with the virus never developed symptoms.(11)

Health care workers (HCWs) are at highest risk of being infected since they provide 
direct care to infected patients.(8) The implementation of standard contact and 
respiratory precautions, as well as the use of adequate personal protective equipment 
(PPE), such as N95 masks, eye protection with goggles, and face shields; regular 
hand washing with soap or disinfection with alcohol hand sanitizer; maintenance 
of a distance of 1.5-2 m from other people; and avoidance of touching eyes, nose, 
and mouth constitute the major preventive measures against contamination.(4,8)
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COVID-19 knowledge, attitudes, and practices among health care workers in Latin America

Medical institutions in low-resource settings, such 
as Latin America, had limited access to PPE during 
the first surge of COVID-19 in early 2020.(12,13) In 
addition, the lack of institutional clinical protocols 
and training, increase in work hours, and shortage 
of resources, including ICU beds, medications, and 
ventilators, posed additional barriers to HCWs to care 
for patients with COVID-19 in those settings.

Adequate knowledge, attitudes, and practices (KAP) 
toward COVID-19-related diseases among HCWs 
may decrease the risk of infection and impact patient 
outcomes.(8,14-16) Therefore, institutions should ensure 
that frontline workers have access to information, 
adequate training, and emotional preparation, as well 
as access to PPE and resources, in order to provide 
evidence-based care to COVID-19 patients.(17,18)

The objective of this study was to evaluate COVID-19 
KAP among HCWs practicing in Latin America countries 
during the first surge of the COVID-19 pandemic.

METHODS

Study design and sample
This was a cross-sectional survey study using an 

online self-administered questionnaire. The study 
was approved by the Research Ethics Committee 
of the University of São Paulo Medical School 
(approval numbers: SDC 5047/20/076 and CAAE 
32048620.0.0000.0068), and informed consent was 
electronically obtained from all participants before 
their answering of the survey questions (written 
self-administered electronic informed consent).

The inclusion criterion was being an HCW in Latin 
America, and the exclusion criterion was refusal to sign 
the informed consent. Invitations to participate in the 
study were sent by the Asociación Latinoamericana de 
Tórax (ALAT, Latin American Thoracic Society) to all 
members, via email, between June and October of 2020. 
In addition, the investigators sent invitations using 
social media, with a link to access the questionnaire, 
using a snowballing strategy to reach a broader group 
of HCWs, including those who were not ALAT members.

KAP questionnaire design
The questions on the questionnaire were developed 

based on contents and recommendations by the US 
Centers for Disease Control and Prevention,(19) the 
Associação de Medicina Intensiva Brasileira (AMIB, 
Brazilian Critical Care Association),(20) and the WHO. (4) 
The questionnaire was developed in Portuguese and 
then translated into Spanish by bilingual researchers 
using the back-translation process.

A panel of experts, consisting of one infectious 
disease physician, one pulmonologist, one respiratory 
therapist, and one nurse, reviewed the questionnaire 
for comprehensiveness, clarity, and relevance. These 
experts also evaluated face and content validity of 
the questions.(21)

The final version of the questionnaire, after several 
rounds of review and expert evaluation, comprised 
40 questions organized in five sections.

The first section focused on demographic and 
professional characteristics, including age, gender, 
job category (physician, respiratory therapist/
physiotherapist, nurse, and other), work experience, 
and type of institution of employment (Table S1).

The second section evaluated knowledge about 
COVID-19. The knowledge section included 10 
multiple choice questions on sources of information 
about COVID-19, training, prevention, diagnosis, and 
treatment. Correct answers to knowledge questions 
were given a score of 1, while incorrect or “I don’t 
know” answers were given a score of 0. Hence, the 
maximum score on this section was 10. Participants 
with scores ≥ 6 were considered to have a high level 
of knowledge about COVID-19.

The third section assessed attitudes toward COVID-19 
and comprised 10 questions. Five questions assessed 
the perception of relevance of COVID-19, using a 
Likert scale ranging from 1 (not important) to 5 (very 
important), and the subsequent 5 questions assessed 
fears or concerns regarding the disease, the first 4 
questions using a Likert scale ranging from 1 (strong 
fear) to 5 (no fear), and 1 dichotomous (yes/no) 
question regarding fear of not providing adequate 
care to COVID-19 patients, scored as 5 and 0 points, 
respectively. When respondents answered “Yes” to 
this question, they were asked about the reasons for 
such fear with 6 additional yes/no questions, which 
did not count for the attitude score. Attitude scores 
ranged from 10 (worst attitude) to 50 (best attitude).

The fourth section included three subsections 
describing practices regarding COVID-19. The first 
subsection included 8 yes/no questions about COVID-
19 clinical practices. The second subsection inquired 
about ventilatory strategies for patients on mechanical 
ventilation (MV) using a 4-point Likert scale (“Always”, 
“Sometimes”, “Never” and “I don’t know”). The last 
subsection had 7 questions about treatment, including 
the use of specific medications for COVID-19, such 
as hydroxychloroquine/chloroquine, azithromycin, 
remdesivir, lopinavir/ritonavir, tocilizumab, systemic 
steroids, and convalescent plasma.

The fifth section assessed institutional resources 
available for patient care, such as numbers of hospital 
and ICU beds, number of mechanical ventilators, 
and PPE.

Statistical analysis
Data were collected and managed using the REDCap 

platform (Vanderbilt University, Nashville, TN, USA) 
hosted at ALAT.(22,23)

The study sample size was calculated based on the 
proportion of HCWs with a sufficient level of knowledge 
about COVID-19. A previous publication reported that 
89% of HCWs had sufficient knowledge on COVID-19.(24) 
We predicted that 60% of HCWs would be considered 
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to have a sufficient knowledge, and we used a 5% 
margin of error (95% CI), resulting in a sample size 
of 150 participants.

Categorical variables were described as absolute 
and relative frequencies, as were continuous variables 
described as means and standard deviations in order 
to characterize the study population. We used the 
Fisher’s exact test and chi-square tests for comparisons 
between participants with knowledge scores above 
and below the median.

All data were entered and analyzed using the R 
statistical package, version 4.0.3 ((The R Foundation 
for Statistical Computing, Vienna, Austria). Statistical 
significance was set at p < 0.05.

RESULTS

Between June and October of 2020, 251 HCWs from 
19 Latin American countries agreed to participate 
in the study. The main characteristics of the study 
respondents are presented in Table 1. Respondents 
were mainly from Mexico, Brazil, Argentina, and 
Colombia. The participation was very low in some 
countries: Bolivia (1.2%), Costa Rica (1.2%), 
Guatemala (1.2%), Honduras (0.4%), Nicaragua 
(1.2%), and Panama (1.2%), which added up to 6% 
of the sample. The mean age was 48 ± 13 years, 
and 62% of the sample were male. The majority of 
respondents were physicians, with a long period of 
professional experience (> 15 years), and currently 
working in a hospital or in a health care center. Nearly 
half of the respondents worked in public institutions, 
and 77% reported having participated in some sort of 
COVID-19 institutional training. The most commonly 
used sources of COVID-19 information were scientific 
publications, scientific society recommendations, and 
official government websites.

Table 2 presents the proportion of correct answers 
for each of the 10 knowledge questions. The median 
knowledge score (range, 0 to 10) was 6 (IQR: 5-6). In 
our sample, 107 participants (43%) had low knowledge 
scores (score < 6). Among the participants who had an 
adequate knowledge score (score ≥ 6), 17 (7% of the 
overall sample) had a knowledge score ≥ 8. Knowledge 
about asymptomatic presentation of COVID-19, risk 
factors, diagnostic criteria, and prevention measures was 
high, but that on COVID-19 treatment, transmission, 
complications, and protective MV was low.

The results in the attitude section are summarized 
in Figure 1. The median score was 43 (IQR: 38-49). 
There was no significant association between scores and 
characteristics of respondents (Table S1). The majority 
of the participants believed that COVID-19 was a very 
relevant issue in their institution, their country, and 
worldwide. Participants were more concerned about 
infecting family members than about being infected. 
Overall, respondents were very afraid of not having 
access to testing (40%) or medical assistance (60%) if 
they had COVID-19. In addition, 60% reported being 
concerned about not providing adequate patient care, 

Table 1. Characteristics of the respondents (N = 251).a

Country Result
  Mexico 48 (19)
  Brazil 36 (14)
  Argentina 29 (12)
  Colombia 27 (11)
  Chile 23 (9)
  Ecuador 17 (7)
  Peru 15 (6)
  Venezuela 9 (4)
  Cuba 6 (2)
  Uruguay 6 (2)
  El Salvador 5 (2)
  Paraguay 5 (2)
  Dominican Republic 5 (2)
  Other 16 (6)
Age, years 48 ± 13
Sex - Male 156 (62)
Profession
    Physician 213 (85)
    Respiratory therapist/physiotherapist 28 (11)
    Nurse 4 (2)
    Other 6 (2)
Experience, years 20 [12-31]
Currently working in a hospital or clinic 224 (89)
Hospital type
    Public 131 (52)
    Private 67 (27)
    University 20 (8)
    Mixed 22 (9)
    Philanthropic 2 (1)
    Other 4 (2)
Direct care for COVID-19 patients 217 (87)
Working in the ICU 68 (27)
Working in the ER 53 (21)
Researcher 23 (9)
Academic supervisor 52 (21)
Chief of staff 32 (13)
Director 8 (3)
Previously tested positive for COVID-19 39 (16)
Institutional training on COVID-19 194 (77)
Sources of information on COVID-19
    Scientific publications in academic 
journals

213 (85)

    Professional or scientific society 
recommendations

211 (84)

    Official government websites 192 (77)
    Recommendations from other institutions 100 (40)
    Colleagues 90 (36)
    Media (e.g., TV, radio, newspaper) 62 (25)
    Social media (e.g., Facebook, Instagram, 
WhatsApp)

59 (24)

    Family and friends 7 (3)
    Other 13 (5)
aValues expressed as n (%), mean ± SD, or median 
[IQR].
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the major reasons for that being lack of staff, lack of 
PPE, work overload, and ethical dilemmas.

Figure 1. Attitudes toward COVID-19. The width of bars represents the proportion of respondents that marked each 
response. A: question in the attitude section; and PPE: personal protective equipment. *≤ 1%.
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Table 2. Performance on the COVID-19 knowledge section 
(N = 251).a

Question and topic Correct 
answer

K1: Incubation period 158 (63)
K2: Risk factors 231 (92)
K3: Diagnostic criteria 212 (85)
K4: Asymptomatic presentation 245 (98)
K5: Transmission 50 (20)
K6: Prevention measures 202 (81)
K7: Treatment 60 (24)
K8: Complications 47 (19)
K9: Indication of mechanical ventilation 158 (63)
K10: Protective mechanical ventilation 41 (16)
K: question in the COVID-19 knowledge section. 
aValues expressed as n (%).

Figure 2 summarizes the results in the practice 
section. Nearly all participants reported caring for 
patients in the ICU (95%) on MV (98%). Almost half 
of the respondents reported lack of beds, and one third 
reported lack of mechanical ventilators in the institutions 
they worked at. The most commonly used ventilatory 
strategies for COVID-19 patients were protective MV, 
alveolar recruitment maneuvers, and prone positioning. 
Regarding COVID-19 treatment, the use of drugs was 
mainly based on institutional protocols. Remdesivir, 
hydroxychloroquine, and convalescent plasma were 
the most commonly used drugs.

Comparing participants with a score in the knowledge 
section above the median with those with a score below 
the median, we found that those with higher scores more 
commonly worked in public institutions, had received 
institutional training on COVID-19, and used scientific 
publications, scientific society recommendations, and 
recommendations from other institutions as sources 
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of information about COVID-19. However, the scores 
showed no associations with working in the ICU/ER or 
testing positive for COVID-19 (Table 3). 

The characteristics of the participants’ institutions 
are presented in the supplementary material (Tables 

S2-S6). Regarding diagnostic imaging equipment, 20 
(13%) and 34 (22%) of the respondents, respectively, 
reported that CT and ultrasound were unavailable 
in their institutions (Table S3). About one third 
of the participants reported that their institutions 

Figure 2. Practices regarding COVID-19. The width of bars represents the proportion of respondents that marked each 
response. P: question in the practice section; HFNC: high-flow nasal cannula; NIV: noninvasive ventilation; IMV: invasive 
mechanical ventilation; ECMO: extracorporeal membrane oxygenation; and RCT: randomized controlled trial. *≤ 1%.
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had insufficient numbers of physicians, nurses, or 
physiotherapists (Table S4). Regarding PPE availability, 
53 participants (47%) reported that employees only 
sometimes had access to N95 respirators in their 
institutions, whereas 5 (3%) reported having no access 
to this PPE (Table S6).

DISCUSSION

In this cross-sectional study we assessed COVID-19 
KAP among HCWs in 19 countries in Latin America. We 
found that more than one third of HCWs in our sample 
participated in some sort of institutional training on 
COVID-19 and that 43% had a low level of knowledge 
about COVID-19. The median attitude score was high, 
but 60% of the participants reported concerns about 
not providing adequate care to their patients. Most 
participants reported caring for COVID-19 patients on 

MV, the most commonly used ventilatory strategies 
being protective MV, alveolar recruitment maneuvers, 
and prone positioning, and the use of drugs to treat 
COVID-19 was mainly based on institutional protocols. 
We also found that COVID-19 knowledge was associated 
with the type of institution, availability of institutional 
training, and the type of sources of information.

This is a comprehensive Latin American study 
that addressed COVID-19 KAP among HCWs. KAP 
studies are important to provide valuable insights 
into how public health initiatives can protect health 
at the population level better. Because HCWs are 
more exposed to hazards of SARS-CoV-2 infection, 
it is important to understand their KAP to establish 
strategic behavioral interventions to prevent infections 
in this population.(25-27)

Table 3. Factors associated with a high level of knowledge about COVID-19.a

Factor Level of knowledge p
Low High

(n = 107) (n = 144)
Age, years 49 ± 13 48 ± 13 0.35
Profession 0.70
    Physician 93 (87) 120 (83)
    Respiratory therapist/ Physiotherapist 9 (8) 19 (13)
    Nurse 2 (2) 2 (2)
    Other 3 (3) 3 (2)
Experience, years 20 [14-32] 20 [12-30] 0.38
Currently working in a hospital or clinic 90 (86) 134 (93) 0.09
Hospital type 0.01
    Public 45 (44) 86 (60)
    Private 35 (34) 32 (22)
    University 5 (5) 15 (10)
    Mixed 14 (14) 8 (6)
    Philanthropic 1 (1) 1 (1)
    Other 2 (2) 2 (1)
Direct care for COVID-19 patients 89 (86) 128 (90) 0.46
Working in the ICU 28 (27) 40 (27) 0.95
Working in the ER 20 (19) 33 (23) 0.56
Researcher 10 (9) 13 (9) 1.00
Academic supervisor 21 (20) 31 (22) 0.83
Chief of staff 16 (15) 16 (11) 0.48
Director 4 (4) 4 (3) 0.73
Previously tested positive for COVID-19 15 (14) 24 (17) 0.74
institutional training on COVID-19 75 (71) 119 (83) 0.05
Sources of information
    Scientific publications 84 (79) 129 (90) 0.03
    Scientific society recommendations 82 (77) 129 (90) 0.01
    Official government websites 81 (76) 111 (77) 0.92
    Recommendations from other institutions 34 (32) 66 (46) 0.03
    Colleagues 38 ((36) 52 (36) 1.00
    Media 25 (23) 37 (26) 0.78
    Social media 23 (22) 36 (25) 0.62
    Family and friends 3 (3) 4 (3) 1.00
    Other 4 (4) 9 (6) 0.56
aValues expressed as n (%), mean ± SD, or median [IQR].
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Most participants reported having participated in 
institutional training on COVID-19, and that was 
associated with higher levels of knowledge. The 
COVID-19 pandemic had a significant impact on 
medical education all over the world, and webinars and 
online meetings have provided a great opportunity for 
teaching and learning during this period.(16) However, 
some HCWs reported feeling overwhelmed with the 
number and frequency of these events and had not 
attended all of these, reinforcing the importance of 
proposing effective training strategies, especially 
during the COVID-19 pandemic.(28)

Despite high training participation, almost half of 
HCWs had low levels of knowledge about COVID-19. 
Although it is difficult to estimate how much knowledge 
is enough to achieve desirable changes in health 
outcomes, it is known that the type of information 
source might influence the level of knowledge and, 
potentially, the clinical practice.(26,29) Our finding that 
knowledge about COVID-19 treatment, transmission, 
complications, and protective MV was low might be 
explained by the lack of scientific knowledge during 
the first wave of the pandemic, especially in relation 
to complications and treatment.(18,26)

HCWs had a high attitude score, believing that 
COVID-19 was very relevant. Previous studies have 
reported that the majority of HCWs have positive 
attitudes toward COVID-19, and that has been 
associated with age, gender, professional category, 
level of education, hospital type, and participation in 
online courses.(13,27,29-31)

We also found that 60% of HCWs were concerned 
about not providing adequate care, and the main 
reasons were concerns about the lack of staff, lack 
of PPE, work overload, and ethical dilemmas. Latin 
America has one of the highest COVID-19 infection 
rates in the world, and several risk factors have been 
suggested, including the lack of human and institutional 
resources,(13,32) which may explain the concerns of 
HCWs. Furthermore, a considerable proportion of 
respondents reported lack of beds and/or of mechanical 
ventilators at the institutions they worked at.

Respondents also reported a lack of diagnostic 
imaging equipment. Restricted access to CT in low- and 
middle-income countries (LMICs) may be expected 
considering the high costs of the equipment. However, 
ultrasound is a portable and a relatively low-cost 
technology, but 22% of the respondents had no access 
to it. Previous studies have also reported a lack of 
access to ultrasound, and they suggested that this 
might reflect inequality in the supply and acquisition of 
medical equipment and in medical equipment training 
in LMICs, especially in rural areas.(33,34)

The most commonly used ventilatory strategies 
for COVID-19 patients were protective MV, alveolar 
recruitment maneuvers, and prone positioning. This 
finding is in line with those of a scoping review that 
mapped MV strategies used in critically ill COVID-
19 patients(35); the authors found that ventilator 

settings, especially tidal volume, plateau pressure, 
and driving pressure were relatively consistent across 
the studies and generally followed evidence-based 
recommendations for lung protective ventilation, and 
that prone positioning was widely used.(35)

Regarding COVID-19 treatment, the respondents 
reported that the use of drugs was mainly based on 
institutional protocols. This might be explained by the 
fact that there were a very limited number of published 
randomized controlled trials on COVID-19 treatment 
published during the study period. The most commonly 
used drugs were remdesivir, hydroxychloroquine, and 
convalescent plasma. It is important to mention that, 
at the time the survey was distributed, there was no 
evidence of efficacy for these treatment strategies in 
COVID-19 patients.

We observed that the knowledge scores were higher 
among HCWs who worked at public institutions, those 
who had institutional training on COVID-19, and those 
who used scientific publications, scientific society 
recommendations, and recommendations from other 
institutions as sources of information. Other studies also 
reported a higher proportion of adequate knowledge 
among frontline HCWs working in public hospitals and 
those who received COVID-19 institutional training. (29) 
These findings emphasize the need for continuous 
medical training to guarantee access to evidence-based 
recommendations at all levels.

This study has several limitations. Knowledge was 
measured using a self-administered questionnaire 
and therefore may not reflect all aspects of medical 
knowledge about COVID-19. Our recruiting strategy 
was based on sending emails to ALAT members and 
invitations via social media, so the resulting sample may 
not be representative ofthe reality in all Latin American 
countries. In addition, because we used a snowballing 
strategy, it is possible that we had a sample clustering 
among well-trained staff, and we cannot estimate the 
response rate. The respondents of online surveys are 
most likely not representative of the whole universe of 
HCWs, since attitudes, risk perceptions, and knowledge 
may vary across countries and over time. Furthermore, 
self-reported behavior-related measures are subject 
to recall, response, and social desirability biases, and 
we lacked objective corroboration of real KAP among 
respondents. The majority of the participants in the 
survey were physicians, and other HCWs were not well 
represented. Since this was a cross-sectional study, 
we can only make assumptions for a single moment. 
Finally, our study design prevents us from making 
any assumptions about how the level of knowledge 
of the participants translated into patient outcomes. 
It is reasonable to expect that the level of knowledge 
varied throughout the COVID-19 pandemic, and it is 
important to consider that surges of cases during this 
first wave of the pandemic in the represented countries 
did not happen at the same time everywhere; there 
were peaks of COVID-19 cases in Argentina, Uruguay, 
and Paraguay after the survey period.
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In conclusion, this multinational study involving 
several countries in Latin America showed that almost 
half of the HCWs surveyed had a low level of knowledge 
regarding COVID-19, and that was associated with the 
type of hospital that they worked at (public/private), 
their participation in institutional training, and their 
sources of information. HCWs considered that COVID-19 
was very relevant, scoring high in the attitude section of 
the questionnaire, and more than half were concerned 
about not providing adequate care to patients. Our 
findings underscore the need for adequate institutional 
training on COVID-19, implementation of appropriate 
institutional measures to address frontline workers’ 
concerns about the disease, including the provision 
of necessary resources and PPE, and dissemination of 
trustworthy sources of information about COVID-19.
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