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ABSTRACT 
Background and Objectives: hand hygiene (HH) is a crucial safety practice, but lack of knowledge can hinder 

compliance. The objective was to measure and assess the knowledge of nursing professionals who provided care 
during the COVID-19 pandemic regarding HH and to verify the association between HH knowledge and professional 
category and regions in Brazil. Methods: an observational study was conducted from November 2020 to December 
2021 involving 493 nursing professionals from all regions of Brazil. Data collection was carried out using Google 
Forms® and social media platforms. The Hand Hygiene Knowledge Test for Healthcare Professionals was used, and 
results were analyzed descriptively. Pearson’s chi-square test (x2) and Fisher’s exact test were employed to assess 
associations. Results: among the participants, the majority (74.7%) had limited or subpar knowledge of HH. Nurses 
had a higher level of knowledge compared to nursing assistants and licensed practical nurses. Associations were 
found between professional category and correct answers regarding microorganism destruction time and the type 
of HH to be used. Conclusion: Brazilian nursing professionals had limited knowledge of HH, with nurses displaying 
a higher level of knowledge compared to nursing assistants and licensed practical nurse. Continuous education and 
guidance are necessary to improve HH practices among the nursing staff.

Keywords: SARS-CoV-2. Hand Hygiene. Nursing staff. Infection Control. Continuous Education.

RESUMO

Justificativas e Objetivos: a higiene das mãos (HM) é uma prática crucial para a segurança, mas a falta de 
conhecimento pode prejudicar a adesão. Este estudo avaliou o conhecimento dos profissionais de enfermagem que 
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INTRODUCTION

COVID-19 is a highly contagious illness caused by 
the SARS-CoV-2 virus, capable of causing acute respira-
tory infections, severe illness, and fatalities.1,2 The virus is 
mainly transmitted through respiratory droplets and ae-
rosols,3 and can even be transmitted through fecal mat-
ter.4 Previous studies have demonstrated that the virus 
can contaminate a variety of surfaces, including chairs, 
tables, bed rails, stethoscopes, toilets, and floors.1,2,4 
Environmental contamination can amplify the chain of 
transmission.1,2,4 Touching contaminated surfaces and 
subsequent contact with mucous membranes can in-
crease the risk of contamination and virus transmission.5 
Additionally, touching the face can serve as a potential 
vector for self-inoculation of various pathogens.6 The 
human face provides a favorable environment for the 
survival of enveloped viruses like influenza and corona-
viruses,7 and the SARS-CoV-2 virus has been found to 
remain viable on human skin for approximately 9 hours.8

Considering the characteristics of SARS-CoV-2, 

as well as other viruses, nursing staff exposure during 
patient care is inevitable, as healthcare requires direct 
contact with patients using hands, which can serve as 
vehicles for microorganism transmission.9 Thirty percent 
of deaths among nursing professionals due to COVID-19 
occur in Brazil.10 The nursing staff works on the frontlines 
of care in various sectors and has faced challenges such 
as a shortage of personal protective equipment, sup-
plies, and work overload.11 Given the potential severity 
of COVID-19 and other diseases,1,2 patients often require 
intensive care that involves aerosol-generating proce-
dures and secretion management, such as endotracheal 
suctioning performed by nurse.12

Hand hygiene (HH) is a critical safety measure de-
signed to eliminate dirt and microorganisms.13 Properly 
conducted, HH has the ability to deactivate several vi-
ruses, including SARS-CoV-2, thus decreasing the risk of 
contact transmission.8 HH is effective in pre-venting the 
transmission of other pathogens and significantly redu-
cing healthcare-associated infections (HAI) that worsen 
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prestaram cuidados durante a pandemia de Covid-19 em relação à HM e explorou a associação entre o conhecimento 
de HM, categoria profissional e regiões no Brasil. Métodos: um estudo observacional foi conduzido de novembro 
de 2020 a dezembro de 2021 envolvendo 493 profissionais de enfermagem de todas as regiões do Brasil. A coleta 
de dados foi realizada usando o Google Forms® e plataformas de mídia social. Foi utilizado o Teste de Conhecimento 
de Higiene das Mãos para Profissionais de Saúde, e os resultados foram analisados descritivamente. O teste qui-
-quadrado de Pearson (x2) e o teste exato de Fisher foram empregados para avaliar as associações. Resultados: 
entre os participantes, a maioria (74,7%) tinha conhecimento limitado ou insuficiente sobre HM. Os enfermeiros 
apresentaram um nível mais elevado de conhecimento em comparação com os auxiliares e técnicos de enfermagem. 
Foram encontradas associações entre a categoria profissional e respostas corretas sobre o tempo de destruição de 
microrganismos e o tipo de HM a ser utilizado. Conclusão: os profissionais de enfermagem brasileiros possuíam 
conhecimento limitado sobre HM, sendo que os enfermeiros apresentaram um nível mais elevado de conhecimento 
em comparação com os auxiliares e técnicos de enfermagem. Educação contínua e orientação são necessárias para 
melhorar as práticas de HM entre a equipe de enfermagem.

Descritores: SARS-CoV-2. Higiene das Mãos. Equipe de Enfermagem. Controle de Infecções. Educação Contínua.

RESUMEN

Justificación e Objetivos: la higiene de manos (HM) es una práctica de seguridad crucial, pero la falta de co-
nocimiento puede dificultar el cumplimiento. Este estudio evaluó el conocimiento de los profesionales de enfermería 
que brindaron atención durante la pandemia de Covid-19 en relación con la HM y exploró la asociación entre el 
conocimiento de HM, la categoría profesional y las regiones en Brasil. Métodos: se realizó un estudio observacional 
desde noviembre de 2020 hasta diciembre de 2021 que incluyó a 493 profesionales de enfermería de todas las 
regiones de Brasil. La recopilación de datos se realizó utilizando Google Forms® y plataformas de redes sociales. Se 
utilizó el Test de Conocimiento de Higiene de Manos para Profesionales de la Salud, y los resultados se analizaron de 
manera descriptiva. Se emplearon la prueba chi-cuadrado de Pearson (x2) y la prueba exacta de Fisher para evaluar las 
asociaciones. Resultados: entre los participantes, la mayoría (74,7%) tenía conocimiento limitado o deficiente de HM. 
Las enfermeras tenían un nivel de conocimiento más alto en comparación con los auxiliares y técnicos de enfermería. 
Se encontraron asociaciones entre la categoría profesional y las respuestas correctas sobre el tiempo de destrucción 
de microorganismos y el tipo de HM que debía utilizarse. Conclusión: los profesionales de enfermería brasileños 
tenían un conocimiento limitado de HM, siendo que las enfermeras mostraban un nivel de conocimiento más alto en 
comparación con los auxiliares y técnicos de enfermería. Se requiere educación continua y orientación para mejorar 
las prácticas de HM entre el equipo de enfermería.

Palabras Clave: SARS-CoV-2. Desinfección de Manos. Equipo de Enfermería. Control de Infecciones. Educación 
Continua.
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nal studies in Epidemiology (STROBE) and the Checklist 
for Reporting Results of Internet E-Surveys (CHERRIES) 
presentation criteria. 

Sample and Procedures
The sample for this study consisted of nursing pro-

fessionals (nursing assistants, licensed practical nurse, 
and nurses) working in nursing care across five different 
regions of Brazil (South, Southeast, Midwest, North, and 
Northeast). Participant recruitment was voluntary and 
conducted online through social media platforms such as 
Facebook®, Instagram®, LinkedIn®, and WhatsApp® from 
November 23, 2020 to December 23, 2021. Invitations 
were extended to relevant nursing groups and involved 
collaboration with nursing organizations. The researcher 
identified themselves and provided details about the 
research, giving a brief account of the objectives, risks, 
and contributions to nursing practice. The invitation 
was posted weekly, reaching all five regions of Brazil. As 
an exclusion criterion, not being a nursing professional 
and not currently practicing nursing at the time of the 
research was adopted.

The sample size was determined by convenience, 
corresponding to the maximum number of nursing 
professionals who agreed to participate in the research 
during the 13-month recruitment period. Professionals 
involved in nursing care during the COVID-19 pandemic 
at the time of data collection, as self-declared by partici-
pants and who belonged to relevant nursing groups and 
collaborated with nursing organizations, were included. 
The snowball method was employed, in which the link 
was shared and forwarded among groups. Participants 
were informed about the research objectives and metho-
ds and were ensured the right to withdraw at any time. 
To avoid duplicate answers, participants provided their 
email addresses. There was no identification of nursing 
professionals, and anonymity was preserved.

Data Collection and Questionnaires
Data collection was conducted through a self-ad-

ministered questionnaire provided online using the free 
platform Google Forms®. The questionnaire comprised 
two distinct sections. One section aimed to assess 
sociodemographic and work-related characterization, 
containing 12 objective multiple-choice questions. These 
questions encompassed information about gender, age, 
educational level, number of current employments, 
nature of the workplace (public or private), years of 
professional experience, and nursing category. The oth-
er section aimed to assess professionals’ technical and 
scientific knowledge regarding HH, comprising 47 mul-
tiple-choice, true or false, and yes or no questions. The 
instrument utilized to assess professionals’ knowledge 
was the Hand Hygiene Knowledge Test for Healthcare 
Professionals, which was developed and validated by the 
Brazilian Health Regulatory Agency (ANVISA - Agência 
Nacional de Vigilância Sanitária) and the Pan American 
Health Organization (PAHO) in 2008.

hospitalized patients’ condition.14 HAI transmission 
among patients depends largely on the contamination 
of healthcare professionals’ hands, despite there being 
various risk factors for the spread of infections among 
patients.15 HAI are preventable, but they remain one of 
the most common adverse effects of healthcare, leading 
to increased hospitalization time, mortality, and health-
care costs.16

Although care and safety have been compromised 
due to work overload, lack of resources, and knowledge,17 
there is evidence that compliance with HH during the 
pandemic has shown significant improvement among 
healthcare professionals compared to previous years.18 
This can be explained by the scientific race to manage 
the pandemic and its impacts, contributing to new disco-
veries and investments.19 However, improvements in HH 
compliance among healthcare professionals during the 
early stages of the pandemic were not sustained, leading 
to a significant decline in 2021.20 Therefore, it is impor-
tant to assess the impact of the COVID-19 pandemic on 
nursing professionals’ knowledge regarding HH practice, 
as this practice is always valued in infection control. In 
light of the above, professionals’ knowledge, attitudes, 
and practice regarding this health-promoting behavior 
should be constantly reinforced.

HH is influenced by cultural aspects, which can 
affect human behavior.13 It is crucial to assess nursing 
professionals’ knowledge during the COVID-19 pande-
mic, given the importance of HH in mitigating the spread 
of SARS-CoV-2. However, it is important to take into 
consideration the cultural and regional differences in the 
study, which can impact the level of knowledge among 
professionals regarding HH. This study included nursing 
professionals from all levels of care because it is known 
that pre-symptomatic and asymptomatic patients can 
transmit SARS-CoV-2.21

Lack of knowledge is a barrier to HH compliance,7 
which is why this study not only assessed sufficient 
knowledge but also identified knowledge gaps among 
professionals by regions in Brazil and professional 
categories. Thus, the research question was whether 
nursing professionals’ knowledge regarding HH during 
the COVID-19 pandemic is adequate or deficient. These 
initiatives will not only benefit healthcare professionals’ 
safety by reducing the spread of infections, including 
SARS-CoV-2, but also enhance the capacity to respond 
to future public health emergencies, minimizing the risks 
of pathogen transmission in healthcare settings. In light 
of this, the aim was to measure and assess the knowledge 
of nursing professionals who provided care during the 
COVID-19 pandemic regarding HH and to ascertain the 
association between HH knowledge and professional 
categories and regions in Brazil.

METHODS

Study Design 
This is an observational cross-sectional study22 that 

followed the Strengthening the Reporting of Observatio-
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employment status, most participants held a single job 
(392/79.4%), while 4% had three simultaneous nursing 
jobs. It was observed that only in the South and North 
regions were there more licensed practical nurse than 
nurses (Table 1). 

Table 2 presents the absolute frequency (n) and 
relative frequency (%) of correct answers to the HH kno-
wledge questionnaire by nursing professionals in the five 
regions of Brazil, grouped by professional category, and 
Fisher’s exact test was performed to verify the associa-
tion between correct answers and professional category. 
Regarding the minimum time to destroy microorganisms 
on hands, 65.6% of professionals answered correctly, and 
it is important to highlight that there was a significant 
difference between the correct answer and professional 
category, with 69.6% of nurses answering correctly com-
pared to 55.6% of nursing assistants and licensed practi-
cal nurses. As for the regions of Brazil, when performing 
the chi-square test, no significant difference was found in 
professionals’ correct answers regarding HH knowledge. 
Of correct answers regarding the type of HH required in 
different situations by nursing professionals in the five 
regions of Brazil, grouped by professional category, and 
the association between correct answers and professio-
nal category. A difference was observed between nurses 
and nursing assistants and licensed practical nurses in 
their answers regarding the type of HH required before 
writing in patients’ medical records (p=0.004), before 
patient contact (p=0.018), upon returning to the unit 
after lunch (p=0.002), when leaving patients (p=0.004), 
and after visible blood exposure (p=0.006), which are 
highlighted in the table with an asterisk (*).

In the chi-square test, there was only an association 
found between the correct answers and the different 
regions of Brazil regarding surfaces that can become 
contaminated with microorganisms and transfer them 
to patients if hands are not properly sanitized before 
contact. In the question regarding intact skin of another 
patient (p=0.029), 60% of professionals from the North 
region answered “no” while 88.2% of professionals from 
the Southeast region answered “yes”. In the question re-
garding the patients themselves (p=0.048), a significant 
difference was also observed as well as in the question 
about the bedside table of another patient (p=0.016). 
No significant difference was found between the correct 
answers and the different professional categories. Table 
3 presents the correct answers of nursing professionals 
with the association between professional categories 
(nurses and nursing assistent/licensed practical nurse) 
regarding the use of alcohol-based hand rub and HH.

In figure 1, a total score of correct answers regarding 
knowledge of HH was assigned, and the correct answers 
were grouped by professional and classified according to 
the PI. No professional was classified as desirable (100%), 
while only 4 professionals were classified as adequate 
(between 99% and 90%). The majority of professionals 
(74.7%) were classified as borderline or poor in terms of 
knowledge of HH.

Data Analysis
The collected data were analyzed using Google 

Forms® and subjected to descriptive statistical analyses, 
presented as absolute and relative frequencies. Con-
sidering statistical significance when p-value ≤ 0.05, 
association tests (Pearson’s chi-square test (X²) and 
Fisher’s exact test) were performed between the number 
of correct answers for each question and the following 
variables of interest: professional category (nurses and 
nursing assistants and licensed practical nurses) and 
regions of Brazil (South, Southeast, Midwest, Northeast, 
and North). To assess knowledge of HH and calculate a 
total score, the Positivity Index (PI) was employed as an 
interpretive approach, considering the number of correct 
answers as indicators of positive outcomes. The PI was 
interpreted as follows: desirable (100% positivity); ade-
quate (between 99% and 90% positivity); safe (between 
89% and 80% positivity); borderline (between 79% and 
71% positivity); and poor (70% or less positivity).23,24 
Thus, one point was assigned for each correct question 
regarding professionals’ knowledge of HH; the final score 
was calculated by summing up the points obtained; and 
a percentage was assigned and categorized according to 
the PI. To examine the relationship between the positivity 
level and professional category, the Adequate and Safe 
indices were combined, while the Borderline and Poor 
indices were grouped together. Statistical analysis was 
performed using the Statistical Package for the Social 
Sciences (SPSS) version 23 software.

Ethical Aspects
This study received approval from the Research 

Ethics Committee of the Escola de Enfermagem de Ri-
beirão Preto, Universidade de São Paulo (REC-EERP/USP), 
with Certificate of Presentation for Ethical Consideration 
(CAAE - Certificado de Apresentação para Apreciação 
Ética) n° 38623520.6.0000.5393 and Protocol number 
4381042 approved on November 5, 2020. All participants 
were informed about the purposes and methods used in 
the study, emphasizing their right to withdraw from the 
research at any time. The research was conducted follow-
ing the ethical standards required - Resolutions 466/2012, 
510/2016 and 580/2018 from the Ministry of Health.

RESULTS

Sociodemographic data were collected from 493 
nursing professionals from all regions of Brazil who com-
pleted the Google Forms® questionnaire. The majority 
of the sample was from São Paulo state (330/66.8%), 
followed by Rio de Janeiro state (46/9.3%), representing 
predominantly the Southeast region (74.6%). Regarding 
institutional profiles, most professionals worked at gen-
eral hospitals (219/44.3%), followed by home care ser-
vices (47/9.5%), emergency units (45/9.1%), and university 
hospitals (44/8.9%). Concerning gender composition, the 
majority of participants were female (75.8%). Regarding 
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Table 1. Absolute (n) and relative (%) sociodemographic characterization of the total sample and grouped by professional category and regions of Brazil.

Variables
1. Gender
Female
Male
2. Age group
18 to 24
25 to 29
30 to 39
40 to 49
50 to 59
3- Level of education
Elementary school (9th year)
High school or secondary school
Higher education, teaching or bachelor’s degree
Graduate, masters or doctoratal degrees
4- Number of workplaces
1
2
3
5. Nature of the institution
Public
Private
Public, private
6. Length of service (in years)
< 1
Between 1 to 2
Between 3 to 4
Between 5 to 6
Between 7 to 8
Between 9 to 10
Between 11 to 15
Between 16 to 20
Between 21 to 30
≤ 31 
7. Profession
Nurse
Licensed practical nurse
Nursing assistant

General n (%)

374 (75.8)
119 (24.2)

105 (21.3)
109 (22.2)
157 (31.8)
100 (20.2)

22 (4.5)

2 (0.4)
94 (19.0)
148 (30.0)
249 (50.4)

392 (79.4)
81 (16.4)
20 (4.0)

195 (39.5)
245 (49.6)
53 (10.7)

118 (23.9)
75 (15.2)
60 (12.1)
34 (6.9)
34 (6.9)
43 (8.7)
45 (9.1)
42 (8.5)
40 (8.1)
2 (0.4)

-

NURSE

267 (74.6)
91 (25.4)

79 (22.1)
93 (26.0)
118 (33.0)
57 (15.9)
11 (3.1)

0 (0.0)
2 (0.6)

112 (31.3)
244 (68.2)

289 (80.7)
55 (15.4)
14 (3.9)

145 (40.5)
182 (50.8)

31 (8.7)

97 (27.1)
52 (14.5)
42 (11.7)
29 (8.1)
23 (6.4)
28 (7.8)
31 (8.7)
31 (8.7)
25 (7.0)
97 (27.1)

-

South

20 (80.0)
5 (20.0)

7 (28.0)
5 (20.0)
7(28.0)
5 (20.0)
1 (4.0)

0 (0.0)
12 (48.0)
3 (12.0)
10 (40.0)

20 (80.0)
4 (16.0)
1 (4.0)

9 (36.0)
9 (36.0)
7 (28.0)

1 (4.0)
4 (16.0)
6 (24.0)
2 (8.0)
2 (8.0)
1 (4.0)

5 (20.0)
3 (12.0)
1 (4.0)
1 (4.0)

10 (40.0)
15 (60.0)
0 (0.0)

TECH

107 (79.3)
28 (20.7)

26 (19.3)
16 (11.9)
39 (28.9)
43 (31.9)
11 (8.1)

2 (1.5)
92 (68.1)
36 (26.7)
5 (3.7)

103 (76.3)
26 (19.3)
6 (4.4)

50 (37)
63 (46.7)
22 (16.3)

21 (15.6)
23 (17.0)
18 (13.3)
5 (3.7)
11 (8.1)
15 (11.1)
14 (10.4)
11 (8.1)
15 (11.1)
2 (1.5)

-

Southeast

297 (74.6)
101 (25.4)

89 (22.4)
82 (20.6)
127 (31.9)
85 (21.4)
15 (3.8)

2 (0.5)
71 (17.7)

128 (32.2)
197 (49.5)

318 (19.9)
66 (16.6)
14 (3.5)

156 (39.2)
204 (51.3)
38 (9.5)

95 (23.9)
61 (15.3)
44 (11.1)
29 (7.3)
27 (6.8)
38 (9.5)
35 (8.8)
36 (9.0)
31 (7.8)
2 (0.5)

291 (73.1)
82 (20.6)
25 (6.3)

Midwest

22 (78.6)
6 (21.4)

3 (10.7)
10 (35.7)
11 (39.3)
3 (10.7)
1 (3.6)

0 (0.0)
3 (10.7)
7 (25.0)
18 (64.3)

22 (78.6)
5 (17.9)
1 (3.6)

8 (28.6)
17 (60.7)
3 (10.7)

9 (32.1)
4 (14.3)
7 (25.0)
0 (0.0)
3 (10.7)
2 (7.1)
1 (3.6)
0 (0.0)
2 (7.1)
0 (0.0)

24 (85.7)
4 (14.3)
0 (0.0)

Northeast

32 (86.5)
5 (13.5)

5 (13.5)
12 (32.4)
11 (29.7)
5 (13.5)
4 (10.8)

0 (0.0)
6 (16.2)
9 (24.3)

22 (59.5)

27 (73.0)
6 (16.2)
4 (10.80)

19 (51.4)
13 (35.1)
5 (13.5)

12 (32.4)
6 (16.2)
3 (8.1)
3 (8.1)
2 (5.4)
1 (2.7)
3 (8.1)
1 (2.7)
6 (16.2)
0 (0.0)

31 (83.8)
6 (16.2)
0 (0.0)

North

3 (60.0)
2 (40.0)

1 (20.0)
1 (20.0)
2 (40.0)
1 (20.0)
1 (20.0)

0 (0.0)
2 (40.0)
1 (20.0)
2 (40.0)

5 (100)
0 (0.0)
0 (0.0)

3 (60.0)
2 (40.0)
0 (0.0)

1 (20.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
1 (20.0)
1 (20.0)
2 (40.0)
0 (0.0)
0 (0.0)

2 (40.0)
3 (60.0)
0 (0.0)

Professional Category N (%) Regions of Brazil N (%) 

Source: authors’ data. TECH = nursing assistants and licensed practical nurses.
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Table 2. Absolute (n) and relative (%) frequency of correct answers to the hand hygiene knowledge questionnaire by nursing professionals in the five regions of Brazil, grouped by profes-
sional category and association between correct questions and professional category. Brazil, 2023.

Variables
Have you received any training in hand hygiene?
Yes
No
Is there an alcoholic preparation available for hand hygiene in your institution?
Yes
No
Which of the following is the main route of cross-transmission of potentially pathogenic 
microorganisms between patients in health care settings?
Health professionals’ hands when they are not sanitized
What is the most frequent source of microorganisms responsible for healthcare-associated infections?
Microorganisms already present on or near patients
What is the minimum time required for the alcoholic preparation to destroy most 
microorganisms on your hands?
20 seconds
Which of the following statements about hand hygiene techniques are true?
Alcoholic preparation should cover all surfaces of both hands.
True
Hands must be dry before use.
True
You can dry your hands with a paper towel after rubbing your hands with the alcoholic preparation.
False
What type of hand hygiene is needed in the following situations?
a. Before writing in the patient’s record
Rubbing alcohol
B. Before patient contact
Rubbing alcohol
C. Arriving at the unit after lunch
Water and soap
D. Before giving an injection
Rubbing alcohol
E. Before emptying the urinal
Rubbing alcohol
F. Before opening the patient’s room door
Rubbing alcohol
G. After giving an injection
Water and soap
H. After emptying the urinal
Water and soap
I. After removing procedure gloves
Water and soap
J. When leaving the patient
Rubbing alcohol
K. After making the patient’s bed
Rubbing alcohol
L. After visible exposure to blood
Water and soap
M. After contact with a patient with diarrhea
Water and soap
N. Before bed disinfection after patient discharge
Rubbing alcohol

General n (%)

472 (95.5)
21 (4.3)

475 (96.2)
18 (3.6)

441 (89.3)

160 (32.4)

324 (65.6)

480 (97.2)

451 (91.3)

426 (86.2)

321 (65.0)

196 (39.7)

393 (79.6)

237 (48.0)

256 (51.8)

378 (76.5)

290 (58.7)

404 (81.8)

361 (73.1)

205 (41.5)

214 (43.3)

447 (90.5)

451 (91.3)

189 (38.3)

NURSE

341 (95.3)
17 (4.7)

345 (96.4)
13 (3.6)

326 (91.1)

115 (32.1)

249 (69.6)

348 (97.2)

332 (92.7)

319 (89.1)

247 (69.0)

154 (43.0)

273 (76.3)

175 (48.9)

192 (53.6)

273 (76.3)

23 (62.2)

289 (80.7)

256 (71.5)

163 (45.5)

169 (47.2)

329 (91.9)

328 (91.6)

148 (41.3)

South

24 (96.0)
1 (4.0)

24 (96.0)
1 (4.0)

20 (80.0)

4 (16.0)

17 (68.0)

25 (100)

23 (92.0)

19 (76.0)

11 (44.0)

9 (36.0)

21 (84.0)

11 (44.0)

10 (40.0)

16 (64.0)

209 (58.4)

21 (84.0)

21 (84.0)

8 (32.0)

8 (32.0)

22 (88.0)

24 (96.0)

7 (28.0)

TECH

131 (97.0)
4 (3.0)

130 (96.3)
5 (3.7)

115 (85.2)

45 (33.3)

75 (55.6)

132 (97.8)

119 (88.1)

107 (79.3)

74 (54.8)

42 (31.1)

120 (88.9)

62 (45.9)

64 (47.4)

105 (77.8)

4 (80.0)

115 (85.2)

105 (77.8)

42 (31.1)

45 (33.3)

118 (87.4)

123 (91.1)

41 (30.4)

P

-

-

0.070

0.829

0.004*

0.771

0.146

0.769

0.004*

0.018*

0.002*

0.613

0.227

0.811

0.759

0.294

0.161

0.004*

0.006*

0.163

1,000

0.029*

Southeast

380 (95.5)
18 (4.5)

382 (96)
16 (4.0)

357 (89.7)

130 (32.7)

259 (65.1)

387 (97.2)

362 (91.0)

346 (86.9)

263 (66.1)

161 (40.5)

314 (78.9)

194 (48.7)

209 (52.5)

308 (77.4)

81 (60.0)

324 (81.4)

283 (71.1)

171 (43.0)

184 (46.2)

363 (91.2)

361 (90.7)

157 (39.4)

Midwest

28 (100)
0 (0.0)

28 (100)
0 (0.0)

26 (92.9)

14 (50.0)

21 (75.0)

27 (96.4)

28 (100)

26 (92.9)

20 (71.4)

14 (50.0)

22 (78.6)

16 (57.1)

19 (67.9)

22 (78.6)

18 (72.0)

24 (85.7)

21 (75.0)

12 (42.9)

11 (39.3)

26 (92.9)

27 (96.4)

13 (46.4)

Northeast

35 (94.6)
2 (5.4)

36 (97.3)
1 (2.7)

34 (91.9)

12 (32.4)

26 (70.3)

36 (97.3)

33 (89.2)

32 (86.5)

26 (70.3)

12 (32.4)

31 (83.8)

14 (37.8)

16 (43.2)

28 (75.7)

229 (57.5)

31 (83.8)

32 (86.5)

13 (35.1)

11 (29.7)

32 (86.5)

34 (91.9)

11 (29.7)

North

5 (100)
0 (0.0)

5 (100)
0 (0.0)

4 (80.0)

0 (0.0)

1 (20.0)

5 (100)

5 (100)

3 (60.0)

1 (20.0)

5 (100)

0 (0.0)

2 (40.0)

2 (40.0)

4 (80.0)

16 (57.1)

4 (80.0)

4 (80.0)

1 (20.0)

5 (100)

4 (80.0)

0 (0.0)

1 (20.0)

Professional Category N (%) Regions of Brazil N (%) 

Source: authors’ data. TECH = Nursing Assistants and Licensed Practical Nurses; *significance level: p < 0.05.
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Table 3. Absolute (n) and relative (%) frequency of correct answers on knowledge about hand hygiene by nursing 
professionals, grouped by professional category and association between correct questions and professional cate-
gory. Brazil, 2023.

Variables

Which of the following items should be avoided 

because they are associated with the possibility of 

hand colonization?

a. Jewelry use

b. Damaged skin

c. Artificial/false nails

d. Regular use of a hand cream

Antiseptic hand rub with alcohol-based hand rub and 

hand hygiene with soap and water are true?

a. Rubbing your hands with an alcoholic preparation is 

faster than cleaning them with soap and water

b. Rubbing your hands with an alcoholic preparation dries 

out your skin more than washing your hands with soap 

and water.

c. Rubbing your hands with an alcoholic preparation is 

more effective against microorganisms than cleaning 

them with soap and water

Which of the following hand hygiene actions prevent 

cross-transmission of microorganisms to the patient?

a. Hand hygiene before patient contact

b. Hand hygiene after patient contact

c. Hand hygiene immediately after body fluid exposure risk

d. Hand hygiene after exposure to surfaces and objects 

close to the patient

Which of the following hand hygiene actions prevent 

the patient from becoming infected with their own 

microorganisms?

a. Hand hygiene before patient contact

b. Hand hygiene after patient contact

c. Hand hygiene immediately after body fluid exposure 

risk

d. Hand hygiene immediately before performing an 

aseptic procedure

Which of the following hand hygiene actions prevent 

healthcare worker infection?

a. Hand hygiene after patient contact

b. Hand hygiene immediately after body fluid exposure risk

c. Hand hygiene immediately before performing an 

aseptic procedure

d. Hand hygiene after exposure to surfaces and objects 

close to the patient

Which of the following surfaces could contaminate your 

hands with microorganisms that you could transfer to 

patients if you don’t sanitize them before touching them?

a. Patients’ room door handle

b. Patients’ own bedding

c. Another patient’s intact skin

d. Patients’ own intact skin

e. Patients’ record

f. The walls of the patients’ room

g. Another patient’s bedside table

Source: authors’ data. TECH = nursing assistants and licensed practical nursea; *significance level: p < 0.05 

Answer

Yes

Yes

Yes

No

True

True

False

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

NURSE
n (%)

350 (97.8)

330 (92.2)

345 (96.4)

162 (45.3)

255 (71.2)

282 (78.8)

297 (83.0)

357 (72.6)

355 (72.7)

354 (73.0)

346 (73.0)

1 (0.3)

3 (0.8)

354 (98.9)

346 (96.6)

324 (90.5)

335 (93.3)

12 (3.4)

343 (95.8)

358 (100)

304 (84.9)

321 (89.7)

254 (70.9)

319 (89.1)

313 (87.4)

346 (96.6)

Z

2.893

1.333

0.175

0.565

2.124

3.226

1.750

0.378

0.404

2.092

0.889

3.357

0.009

0.333

0.398

0.378

1.138

2.119

0.456

2.657

0.841

5.008

0.368

18.908

1.645

0.889

OR

2.393

1.473

1.234

0.858

1.366

0.608

0.719

-

1.779

2.702

1.577

0.443

1.040

1.341

0.698

-

-

0.602

1.531

-

0.757

1.876

1.142

2.974

1.428

1.577

General

478

450

474

218

342

398

402

492

488

485

474

1

5

485

474

453

461

18

474

492

423

432

346

418

425

474

TECH
n (%)

128 (94.8)

120 (88.9)

129 (95.6)

56 (41.5)

87 (64.4)

116 (85.6)

105 (77.8)

135 (27.4)

133 (27.3)

131 (27.0)

128 (27.0)

0 (0.0)

2 (1.5)

131 (97.0)

128 (94.8)

129 (95.6)

126 (93.3)

6 (4.4)

131 (97.0)

134 (99.3)

119 (88.1)

111 (82.2)

92 (68.1)

99 (73.3)

112 (83.0)

128 (94.8)

P

0.136 

0.283

0.793

0.478

0.155

0.075

0.194

1.000

0.618

0.223

0.430

0.094

1.000

0.593

0.611

1,000

0.565

0.158

0.503

0.274

0.389

0.031

0.581

0.000

0.241

0.430

95% CI
LI - LS

0.850 - 6.731

0.761 - 2.853

0.459 - 3.316

0.575 - 1.280

0.897 - 2.079

0.352 - 1.050

0.440 - 1.174

-

0.294 - 10.768

0.666 - 10.962

0.607 - 4.093

0.182 - 1.081

0.469 - 2.309

0.493 - 3.648

0.228 - 2.142

-

-

0.302 - 1.200

0.441 - 5.316

-

0.417 - 1.375

1.075 - 3.275

0.744 - 1.751

1.793 - 4.933

0.827 - 2.468

0.607 - 4.093
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DISCUSSION

Our aim was to assess nursing professionals’ kno-
wledge regarding HH during the COVID-19 pandemic. 
These professionals reported receiving training on HH, 
and the institution provided hand sanitizer for practice. 
Although a minority correctly identified the most com-
mon source of infection-related microorganisms, the ma-
jority understood the minimum time required to elimina-
te these microorganisms from hands. When examining 

In figure 2, adequate and safe PI (between 99% and 
80%) were grouped together, while borderline and poor 
groups (<79%) were grouped separately to verify the as-
sociation between professional categories and visualize 
where significant differences occurred. The graph reveals 
that nurses had a higher PI between adequate and safe 
compared to nursing assistents and licensed practical 
nurses, while the latter category had a higher index in 
borderline and poor groups. When checking the associa-
tion between regions and grouping (adequate/safe and 
borderline/poor), only the Southeast region showed an 
association [X²=6.258 (1); p=0.014].

Figure 1. Positivity Index about knowledge about Hand Hygiene. Brazil, 2023.

Figure 2. Positivity Index about knowledge about hand 
hygiene among professional categories (nurses/nursing 
assistants and licensed practical nurses (TECH)). Brazil, 2023.

the association between this knowledge, professional 
categories, and regions in Brazil, significant differences 
were noted: nurses provided more correct answers com-
pared to nursing assistants and licensed practical nurses. 
However, regions in Brazil showed no association with 
correct answers. While most professionals acknowledge 
the importance of HH, there were statistically significant 
differences in understanding the type of hygiene needed 
in different situations, especially before patient contact, 
upon arrival at the unit after lunch, before leaving the 
patient, and after visible blood exposure.

Regarding questions about contamination routes, 
there was no association between correct answers and 
professional categories. When analyzing the total sco-
re of correct answers on HH knowledge, scores were 
grouped using the PI. No professional was classified as 
desirable, and the majority fell into the borderline or po-
or categories. Although there were no significant diffe-
rences between Brazilian regions, a notable association 
was observed among professional categories. Nurses 
demonstrated a higher adequate and safe PI compared 
to nursing assistants and licensed practical nurses, who 
showed higher ratings in borderline and poor categories. 
These outcomes highlight the need for nursing profes-
sionals to enhance their overall understanding of HH, 
including knowledge of common sources of HAI and ap-
propriate HH practices in diverse scenarios. HH remains 
one of the most effective and cost-efficient strategies for 
controlling HAI, requiring correct application, especially 
during pandemics and at all times. 3,13,25

HH is one of the key pillars in HAI prevention and 
control and crucial to prevent HAI and reduce their po-
tential impact. Nursing professionals play a vital role in 
preventing the spread of infections through their com-
pliance with HH practices.3,13,25 Therefore, it is essential for 
nursing professionals to have knowledge about infection 
prevention and control measures, especially regarding 
HH.26–28 However, despite the importance of this issue, 
many professionals still do not believe in the effective-
ness of these measures, which can result in failures in 
implementing preventive practices. Therefore, it is im-
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programs, adoption of alcohol-based products as the 
gold standard, use of performance indicators, and strong 
commitment from all stakeholders, including frontline 
staff, managers, and healthcare leaders.39 It is important 
to note that, despite 95.5% of participants in the studies 
having received HH training, there are knowledge gaps 
in this topic among the investigated staff. This indicates 
the need to encourage measures aimed at improving 
compliance with HH, especially in future situations that 
may require similar preventive measures. It is essential for 
nursing professionals to have a comprehensive unders-
tanding of the importance of HH as one of the primary 
measures against HAI, with a particular emphasis on 
pandemics.12,29,36,38

The study in question points to the need for inten-
sifying educational strategies and monitoring indicators 
to enhance nursing staff’s knowledge and ensure proper 
HH implementation. When it comes to general knowled-
ge about HH, no nursing professional was classified as 
desirable, and only a very small percentage was consi-
dered adequate. Based on the results obtained in recent 
studies, there is a clear need to expand nursing staff’s 
knowledge regarding HH and, consequently, improve 
the proper implementation of this practice.27,30,34,35 Nur-
ses demonstrated more adequate knowledge compared 
to nursing assistants and licensed practical nurses. The 
longer training duration and the ongoing demands 
within the nursing profession may have contributed to 
their enhanced understanding. This highlighting the 
importance of nurses’ leadership in the staff, always en-
couraging and teaching the staff about the most current 
and appropriate protocols.40

The assessment of nursing professionals’ knowled-
ge about HH is of utmost importance to ensure patient 
safety, especially during pandemics like the case of 
COVID-19. In this regard, our research conducted in all 
regions of Brazil revealed a knowledge that is borderline 
to poor, even though there is a low representativeness 
of the regions, the sample is heterogeneous. Although 
using a self-assessment questionnaire at a time when 
there were incentives, investments, fear, and motivation 
for HH showed a knowledge far below the desirable, 
indicating a concern in other moments when HH is not 
as evident.41,42 We can have a snapshot of professionals’ 
reality in Brazil during the pandemic, which was a delicate 
and important period for controlling HAI, especially CO-
VID-19. Thus, it is crucial for healthcare professionals to 
be properly trained and aware of the importance of HH 
in preventing disease transmission. Studies like this can 
provide valuable information for implementing patient 
safety policies and practices in hospitals and healthcare 
units worldwide as well as healthcare professional safety, 
especially during pandemics.43,44

Some limitations should be considered when inter-
preting our results, such as convenience sample, online 
data collection, and the specific context of the study. 
However, it provides significant contributions to HH, with 
valuable insights for nursing professionals and a basis for 
interventions and policies. The findings encourage future 

portant to invest in ongoing training for nursing profes-
sionals and promote a patient safety culture. Regarding 
the minimum time required for antiseptic hand rubbing, 
65.6% of professionals answered correctly about the time 
needed to destroy the majority of microorganisms with 
alcohol-based preparations. Although a study reported 
that participants stated that one minute was necessary 
for this HH procedure,28 it is important to highlight that 
one minute is not the recommended minimum time. 
Additionally, a significant difference was found in the 
answers about the minimum rubbing time with alcohol-
-based preparations and whether hand drying can be 
done after rubbing with alcohol-based preparations 
between nurses and licensed practical nurses, indicating 
that higher-level professionals have a more solid theore-
tical foundation in this area.28,29 

Although the majority of licensed practical nurses 
answered correctly, many professionals, regardless of 
professional category or region in Brazil, still believe that 
the most frequent source is the hospital environment, 
rather than the patient and their surroundings. This in-
dicates the need for guidance and monitoring of nurses 
regarding HH practices for the healthcare staff, patients, 
and family members.28,30–32 Many professionals report 
performing HH with soap and water when they could 
be using alcohol-based hand rub. The knowledge gap 
regarding the use of alcohol-based preparations can be 
justified by the fact that simple handwashing with soap 
and water is still the preferred method among healthcare 
professionals.33,34 However, it is important to highlight 
that, during the COVID-19 pandemic, the use of alcohol-
-based products was strongly encouraged everywhere, 
especially in healthcare settings.33,34 It is worth noting 
that different regions of Brazil have their own cultural 
peculiarities. However, it is crucial to emphasize that HH 
protocols and recommendations are adopted based on 
both national and international guidelines. Regarding HH 
training, it is noteworthy that the vast majority of profes-
sionals reported having received training on this topic.29,31,35

The COVID-19 pandemic has brought to light the 
importance of HH as a preventive measure to avoid the 
spread of infectious diseases. However, studies conduc-
ted during the pandemic have shown the need for ap-
proaches to improve nursing professionals’ knowledge 
about HH.12,36,37 A study conducted in an Adult Intensive 
Care Unit before the COVID-19 pandemic revealed that, 
after providing care, the moment when professionals 
performed HH the most was when they had contact 
with patients, prioritizing only their own safety.38 This 
highlights the need to implement strategies for HH, such 
as easy access to alcohol-based preparations and other 
supplies intended for this purpose, professional educa-
tion, visual re-minders in strategic locations, and mo-
nitoring of HH practices with performance feedback to 
professionals. These actions are likely to improve overall 
compliance with practice. The World Health Organization 
has developed an electronic guide for implementing 
the multimodal strategy to improve HH, which includes 
key elements such as staff instruction and motivation 
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research on the effectiveness of HH in preventing HAI.
Considering the presented results, it is possible to 

conclude that the training of nursing professionals re-
garding HH should be continuous and assessed in order 
to ensure the desired knowledge of HH protocols and 
reduce the risk of HAI. It is necessary to recognize that 
the nursing staff plays a crucial role in promoting HH 
not only for themselves but also for the community at 
large. Therefore, investments in training and awareness 
should be prioritized to ensure patients and healthcare 
professional safety at all times, with even greater empha-
sis during pandemics.

Nursing professionals, in general, have a limited 
and poor knowledge of HH. It is important to note that 
there are differences among professional categories and 
in some aspects across regions in Brazil. The nursing staff 
should be constantly trained and guided in infection 
control and prevention, raising awareness about the 
importance of HH knowledge in crucial moments such 
as pandemics, as Florence Nightingale already emphasi-
zed in the early days of nursing, to ensure the quality of 
healthcare, prevent HAI, and ensure healthcare profes-
sional safety. This analysis will enable the development of 
more accurate and effective strategies for improving HH 
knowledge and practice, thereby reducing the spread of 
SARS-CoV-2 and other pathogens.

Additionally, to enhance the knowledge and prac-
tice of HH among nursing professionals, it is essential 
to provide specific recommendations. This may include 
implementing educational programs, practical training 
sessions, regular assessments, and feedback mechanis-
ms. Emphasizing the impact on patient safety is crucial, 
highlighting the consequences of inadequate HH practi-
ces, such as increased rates of HAI, patient morbidity and 
mortality, and the economic burden on healthcare sys-
tems. Connecting with global initiatives and guidelines, 
such as the World Health Organization’s “My 5 Moments 
for Hand Hygiene” approach, reinforces the importance 
of addressing the identified knowledge gaps. By aligning 
the study’s findings with internationally recognized 
standards, the conclusion emphasizes the urgency of 
improving knowledge and HH practices.
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