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Prevention of pneumonia associated with neonatal 
mechanical ventilation: knowledge and practice of 
nursing professionals 

Prevenção da pneumonia associada à ventilação 
mecânica neonatal: conhecimento e prática de 
profissionais de enfermagem

Original article 

RESUMO | INTRODUÇÃO: Analisar os conhecimentos e as 
práticas dos profissionais de enfermagem sobre a prevenção 
da Pneumonia Associada à Ventilação Mecânica em neonatos. 
MÉTODO: Pesquisa descritiva exploratória, de abordagem 
quantitativa. Participaram 19 enfermeiros e 39 técnicos de 
enfermagem de uma Unidade de Terapia Intensiva Neonatal de 
uma maternidade escola, referência em um estado da região 
nordeste. A coleta de dados aconteceu por meio da aplicação de 
questionário entre dezembro de 2019 e fevereiro de 2020. Para 
análise dos dados, utilizou-se estatística descritiva. RESULTADOS: 
Verificou-se que 77,6% dos profissionais conhecem medidas 
de prevenção que devem ser adotadas. Todavia, medidas com 
evidência científica robusta não são realizadas, como higienizar 
cavidade oral (52,2%), elevar cabeceira (49%), umidificar e 
aquecer o ar (44,3%), retirar condensado do circuito (28,7%) e 
higienizar as mãos (12,9%). Os motivos são fatores intrínsecos a 
gestão e processos de trabalho, como falta de capacitação (2,4%), 
insumos (4,8%), padronização de medidas de prevenção (24,3%), 
além da sobrecarga de trabalho (24,3%), dimensionamento 
inadequado de pessoal (29,2%) e complexidade dos pacientes 
(4,8%). CONSIDERAÇÕES FINAIS: Profissionais de enfermagem 
não conseguem realizar, integralmente, medidas fortemente 
recomendadas na literatura científica para prevenção da 
Pneumonia Associada à Ventilação Mecânica, apesar de terem 
conhecimento de sua importância.

PALAVRAS-CHAVE: Pneumonia Associada à Ventilação Mecâni-
ca. Recém-nascido. Cuidados de Enfermagem. Unidades de Cui-
dado Intensivo Neonatal. Neonatologia.

ABSTRACT | INTRODUCTION: Analyzing the knowledge and 
practices of nursing professionals about the prevention of 
Mechanical Ventilator-Associated Pneumonia in neonates. 
METHODOLOGY: Descriptive exploratory research, with a 
quantitative approach. Participants were 19 nurses and 39 
nursing technicians working in a Neonatal Intensive Care Unit of a 
teaching maternity hospital, a reference in a state in the northeast 
region. Data collection took place through the application of 
a questionnaire between December 2019 and February 2020. 
For data analysis, descriptive statistics was used. RESULTS: It 
was found that 77.6% of professionals know about preventive 
measures that must be adopted. However, measures with robust 
scientific evidence are not performed, such as performing the 
hygiene of the oral cavity (52.2%), elevating the headboard (49%), 
humidifying and heating the air (44.3%), removing condensate 
from the circuit (28.7%) and sanitizing hands (12.9%). The 
reasons are factors intrinsic to management and work processes, 
such as lack of training (2.4%), supplies (4.8%), standardization 
of preventive measures (24.3%), in addition to work overload 
(24 .3%), inadequate staffing (29.2%) and patient complexity 
(4.8%). FINAL CONSIDERATIONS: Nursing professionals cannot 
fully carry out measures strongly recommended in the scientific 
literature for the prevention of Mechanical Ventilator-Associated 
Pneumonia, although they know their importance.

KEYWORDS: Ventilator-Associated Pneumonia. Newborn. 
Nursing Care. Neonatal Intensive Care Unit. Neonatology.
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1. Introduction

Health Care-Associated Infections (HAIs) are adverse 
events that persist in healthcare services. These 
illnesses are responsible for the growth of healthcare 
costs, the length of hospital stay, and the increase in 
morbidity and mortality rates. In Brazil, specifically, 
HAIs became more relevant in the 1990s, a period in 
which new information and recommendations about 
the topic were published.1

In neonatology, except for placental-transmitted HAI, 
which is acquired transplacentally, with intrauterine 
involvement, the Pan American Health Organization 
(PAHO) considers all infections that take place in 
the neonatal period to be HAIs. They are classified 
as endogenous, when the infection is caused by 
microorganisms present in the body of the patient, 
especially in an immunosuppressed organism, 
and exogenous, when the patient is exposed to 
microorganisms from the external environment 
through invasive procedures and/or poorly executed 
aseptic techniques.2

The neonatal HAIs that are the focus of epidemiological 
surveillance are primary bloodstream infections, 
pneumonia, necrotizing enterocolitis, meningitis, 
urinary tract infections, and surgical site infections.3,4

Mechanical Ventilator-Associated Pneumonia (VAP) 
is described in the literature as one of the adverse 
events (AE) resulting from invasive ventilation therapy 
in neonates and is a leading cause of HAIs. According 
to the Agência Nacional de Vigilância Sanitária - 
ANVISA (Brazilian Health Surveillance Agency), VAP 
must be considered in newborns (NB) when they 
are on mechanical ventilation for a period of more 
than two calendar days (D1 being the day mechanical 
ventilation is installed) and when, on the date of 
infection, the newborn is using the device or if this 
device was removed the previous day.5 This alteration 
consists of an infection generated by microorganisms 
that are disseminated to the lung parenchyma after 
48 hours or more of orotracheal intubation in an ICU, 
causing local and systemic alterations.6

In recent years, mechanical ventilation (MV) has 
proved to be an important ally in terms of reducing 
the mortality of critically ill patients admitted to a 
neonatal intensive care unit (NICU). On the other 
hand, because it is an invasive procedure, MV can lead 
to some infectious complications, thus constituting a 
predisposing factor for the emergence of HAIs.7-9

Most studies found in the literature highlight the 
epidemiological aspects and risk factors of VAP in 
the neonatal population, as well as the need to apply 
specific protocols aimed at preventing VAP in this 
age group. However, there is a gap in terms of the 
structure and processes needed to achieve effective 
and desired results in terms of preventing VAP, as 
well as a lack of studies describing the preventive 
measures applied to the neonatal population in view 
of its peculiarities.3,10

Given the highlighted problem, the need to 
comply with preventive measures aimed at the 
safety of neonate patients must be systematically 
instituted with the nursing team members, as 
they are responsible for continuous care and 
many interventions. Therefore, regarding the time 
dedicated to caring for patients and the number 
of invasive procedures they carry out, nursing 
professionals play an important role in terms of 
ensuring safe care, also highlighting that they are also 
the professional category most cited in studies about 
the prevention of HAIs.2,11

In this setting, the research question is: what is the 
knowledge and practice of nursing professionals about 
the prevention of Mechanical Ventilator-Associated 
Pneumonia in neonates? The justification is to 
reinforce the importance of the nursing team as a 
great ally in terms of taking measures to prevent VAP 
in neonates, as well as gathering information about 
this topic, given the scarcity of studies about it.

This study aimed to analyze the knowledge and 
practices of nursing professionals about the 
prevention of Mechanical Ventilator-Associated 
Pneumonia in neonates.

http://dx.doi.org/10.17267/2317-3378rec.2023.e5141
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2. Methodology

This is an exploratory, descriptive study with a 
quantitative approach aimed at diagnosing the 
knowledge and practices of nursing professionals. Data 
collection took place between December 2019 and 
February 2020 in a Maternity School located in a capital 
city in northeastern Brazil.

This study was attended by 19 nurses and 39 nursing 
technicians of the NICU of the maternity hospital. The 
entire universe of nursing professionals working in that 
NICU was considered as the study population, which, 
during the collection period, consisted of 24 nurses and 
60 nursing technicians. Nurses and nursing technicians 
working in the NICU who were involved in the direct 
care of the neonate were included in the study, while 
those who were absent from the sector due to leave, 
doctor’s note, or vacations were excluded.

The data collection tool used was a questionnaire based 
on a literature review that identified scientific evidence 
with recommendations in terms of preventing VAP in 
neonates. From this review, ANVISA and PAHO manuals, 
as well as national and international publications, were 
chosen as the theoretical reference, adopting the 
preventive measures recommended in these materials 
as criteria. The questionnaire provided information 
about professional practice related to the prevention 
of VAP in neonates, namely: knowledge of preventive 
measures; which of these measures were carried out; 
the reasons for not complying with these measures; and 
the characterization of the professionals who took part in 
the study. The data was tabulated using Microsoft Excel 
2013® software and analyzed using descriptive statistics. 

The data was categorized and analyzed descriptively 
using absolute and relative frequencies. The research 
was approved by the Research Ethics Committee 
through Consubstantiated Opinion nº 3.474.820/CAAE: 
17590719.4.0000.5537.

3. Results

Fifty-eight nursing professionals participated in this 
study, 96.6% (n=56) of whom were females, 77.4% 
(n=43) predominantly aged up to 39 years old. As for the 
positions held in the NICU, 67.2% (n=39) were nursing 
technicians and 32.8% (n=19) nurses. There was no 
standardization of care aimed at preventing VAP.

As the questionnaire was made up of open and 
closed questions, in some cases, the professionals 
refrained from answering and were included in the 
count as “Did not answer”. The analytical dimensions 
in terms of the knowledge and practices of interest to 
this study are introduced below.

3.1 Professional knowledge

Regarding measures to prevent VAP, 77.6% (n=45, 17 
nurses and 28 nursing technicians) said they knew 
about them, while 22.2% (n=13, 2 nurses and 11 
nursing technicians) said they did not know.

Those who answered positively about their knowledge 
in relation to these measures highlighted the following 
open answers, which were distributed according to 
the concept presented and the professional category, 
as displayed in Table 1.

http://dx.doi.org/10.17267/2317-3378rec.2023.e5141
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Table 1. VAP prevention measures known by the nursing team. Natal/RN, 2020

*Invasive mechanical ventilation
** Orogastric tube
*** Saline solution

****Positive pressure ventilation
Source: the authors (2020).

http://dx.doi.org/10.17267/2317-3378rec.2023.e5141
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Table 2. Description of the measures known by professionals and that are not fully carried out. Natal/RN, 2020

* Orotracheal tube
** Upper airway

*** Continuous positive airways pressure
Source: the authors (2020).

Regarding the measures known by professionals but that are not actually carried out, the following answers were 
reported, as displayed in Table 2.

**

http://dx.doi.org/10.17267/2317-3378rec.2023.e5141
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As for the reasons given for not carrying out VAP 
prevention measures, as displayed in Table 2, 41 
professionals gave their answers. Of these, 29.2% 
(n=12) gave poor staffing levels as the reason for not 
taking measures to prevent VAP. In turn, 24.3% (n=10) 
reported work overload, 2.4% (n=1) lack of knowledge, 
2.4% (n=1) lack of training and incentives, 4.8% (n=2) 
lack of supplies, and 2.4% (n=1) lack of standardized 
preventive measures, such as complying with a 
protocol or Standard Operating Procedure (SOP).

In addition, 9.7% (n=4) reported that aspiration and 
changing the ventilation circuit are not the responsibility 
of the nursing technician; the lack of an aspiration bottle 
to perform the change and the lack of a physiotherapist 
on the night shift accounted for 7.3% (n=3) of the 
reports each; both the limitation of material/supplies 
and the complexity of patients were cited by 4.8% (n=2) 
of professionals. Finally, the fact of not being able to 
sanitize hands and stop dieting in emergencies and 
intercurrences, the fact of thinking that intubation is a 
medical competence, and lack of knowledge of the five 
moments of hand hygiene corresponded to 2.4% (n=1) 
of the analyzed reports each.

3.2 Professional nursing practice in the 
prevention of neonatal VAP

An important fact is that 37 professionals did not 
answer about changing the aspiration system and the 
bottle. Regarding the hygiene of the oral cavity of the 
newborn, the study showed that this is done according 
to the assistance provided by the professional, that 
is, before the diet (n=11), before or after bathing 
(n=16), after aspiration (n=27) or only if there is dirt 
(n=24). Two participants reported that they had never 
performed the hygiene of the oral cavity. It is important 
to underline that the 58 professionals answered this 
question with the possibility of selecting more than 
one option. Therefore, relative percentage numbers 
were not included in these results.

When it comes to changing the circuit, it was found 
that this is most often done in the event of dirt (n=16) 
or malfunction (n=16). In this survey, 24 participants 
said they did not know this practice, while three said 
they practiced it routinely. As for secretion aspiration, 
most professionals said they only do it if needed 
(n=45), five professionals do it at pre-established 
times, and three of them do not know this measure. 

4. Discussion

Aspiration of the airways using an aseptic technique was 
the most reported measure. As a known measure to 
prevent VAP in neonates and based on the assumption 
that good handling of the artificial airways is essential 
to avoid complications, aspiration of the orotracheal 
tube must only be carried out when needed, with 
an aseptic technique, using sterile and disposable 
material.1,11,12 Of the surveyed nurses, 63.2% (n=11) 
reported that aspiration was their responsibility and 
that they were able to carry out the procedure fully.

Aspiration in the NICU setting takes place in accordance 
with the Resolution of the Conselho Federal de 
Enfermagem – COFEN (Brazilian Federal Nursing 
Council) nº 557/2017. The document recognizes that 
critically ill patients undergoing orotracheal intubation 
or tracheostomy must have their airways privately 
aspirated by a professional nurse.13

When it comes to hand hygiene, 7.7% of nurses 
(n=3) and 5.2% of nursing technicians (n=1) said 
they were unable to perform this technique, which 
is the simplest and most effective strategy in terms 
of preventing HAIs, and its non-performance is a risk 
factor for patients.14-16 In view of the lack of hand 
hygiene, strategies to improve this practice must be 
implemented, with a view to improving the quality 
of the technical and humanized care offered to the 
neonatal population.17

Most complications caused by HAIs are classified as 
avoidable and can be prevented through interventions 
held by the multidisciplinary team.11,18

The use, whenever possible, of non-invasive ventilation 
was not cited by any of the professional categories as 
a measure to prevent VAP. In turn, minimizing the 
time mechanical ventilation is used whenever possible 
was cited by 31.5% (n=6) of nurses and 7.7% (n=3) of 
nursing technicians. Avoiding accidental extubation 
was mentioned by 5.2% (n=1) of nurses and 2.6% (n=1) 
of nursing technicians. Nurses also mentioned less 
traumatic tracheal intubation techniques and aseptic 
aspiration, and these were included in the topic of 
adopting safety measures for invasive procedures, 
which received 10.5% (n=2) of mentions. Carrying 
out these preventive measures has been shown 
to be effective in terms of reducing VAP, as well as 
monitoring unplanned extubation procedures.1

http://dx.doi.org/10.17267/2317-3378rec.2023.e5141
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As for the care in relation to mechanical ventilation 
equipment and its accessories, changing the aspiration 
bottle and latex was only reported by nursing 
technicians, with 12.8% (n=5) of answers; changing 
humidification bottles was also only mentioned by 
nursing technicians, with 5.1% (n=2) of answers; 
removing condensate from the circuit was mentioned 
by 31.5% (n=6) of nurses and 35.8% (n=14) of nursing 
technicians; heating the supplied air was mentioned 
by 10.5% (n=2) of nurses and 12.8% (n=5) of nursing 
technicians; and humidifying the supplied air was 
mentioned by 31.5% (n=6) of nurses and 25.6% (n=10) 
of nursing technicians. According to the pertinent 
literature, in patients undergoing mechanical 
ventilation and humidification with heated water, 
condensed water can accumulate in the ventilator 
circuit, and this water can, through careless handling, 
penetrate the trachea of the patient.4 In order to 
prevent this event, the health team must be aware of 
the correct handling of MV equipment and accessories.

Concerning gastric tube care and enteral feeding, 
VAP prevention measures include avoiding gastric 
distension and keeping the headboard elevated 
between 15° and 30° to prevent gastric aspiration 
and bronchoaspiration.1 This was reported by 
21% (n=4) of nurses and 25.6% (n=10) of nursing 
technicians. In turn, changing the gastric tube 
within the recommended time, which in the studied 
institution is 72 hours, had 5% (n=2) of mentions by 
nursing technicians, even though they knew that this 
control and change must be carried out by nurses. 
Keeping the neonate ventilated in a medial and 
lateral position allows oral secretions to accumulate 
on the lateral oral mucosa, thus reducing the chances 
of accumulation in the subglottic area around the 
endotracheal tube without a cuff.5

Changing ventilator circuits was mentioned by 2.5% 
(n=1) of nursing technicians, but it must not be carried 
out at intervals of less than 48 hours, as this practice 
has no impact on reducing MV-associated pneumonia.1 
Currently, the recommendation is to change the circuit 
only when it is visibly dirty or with malfunction.6,7

Hygiene of the oral cavity was mentioned by 47.4% 
(n=9) of nurses and 43.5% (n=17) of nursing technicians. 
Oral hygiene, which must be carried out with sterile 
gauze soaked in distilled water before orotracheal 
aspiration7-13, is presented as a measure that should 
be held by these professionals, but only 41% (n=17) 
of nursing technicians carry it out during health care. 

It is worth emphasizing that this is a VAP prevention 
measure that, when carried out effectively by the 
nursing team, not only promotes patient comfort but 
can also be associated with a reduced risk of infection.19

In patients undergoing MV, there is a reduction in the 
cleaning conditions of the oral cavity through chewing, 
which is reduced, likewise the movement of the 
cheeks and tongue, due to the absence of speech.20 In 
addition, the use of antibiotics or corticosteroids and 
a reduction in salivary flow contribute to an alteration 
in oral homeostasis, favoring the formation of biofilm. 
Under these conditions, when the contents of the 
oral cavity are aspirated, the numerous pathogens 
that colonize it can be transported to the respiratory 
tract via the oropharynx, favoring the emergence of 
VAP and culminating in a worsening of the clinical 
condition of the patient.21

Measures known by the researched professionals 
were identified, but they are unable to fully implement 
them in their practice. In this case, they were asked 
to justify the reason for not carrying out the actions, 
where poor staffing levels and work overload stood 
out as the answers. It was found an increase in the 
number of HAIs when there is an inadequate ratio of 
patients/nurses in neonatal units.3,18 Adequate staffing 
levels were considered by the study’s participants to 
be an important measure, but one that does not fall 
within their competencies.

At the time of the research, there was a disproportion 
between hospital beds and nursing technicians, so 
that only one professional was responsible for caring 
for, on average, four NBs simultaneously, which 
exceeded the requirements of Ordinance nº 930, 
dated May 10, 2012.22

Regarding the standardization of preventive 
measures, the adoption of protocols in daily life is a 
positive component, generating safe care, according to 
established technical-scientific parameters, although 
adherence and training by the multidisciplinary team 
are needed.18,23

In this study, 59.6% (n=27) of professionals admitted 
that they found it difficult to follow protocols, citing 
inadequate staffing levels, work overload, and a lack 
of supplies as justifications. The provision of materials 
is essential for the continuity of care, but it is their 
management that ensures that they are available 
in quantity and quality for harm-free care.18,24 

http://dx.doi.org/10.17267/2317-3378rec.2023.e5141
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Participation in educational activities is an important 
strategy in terms of transforming the practices carried 
out by professionals.18,22,25

Regarding the limitations of this study, in addition to 
using a research tool that has not yet been validated, 
it was also not possible to carry it out in other 
locations, thus constituting a considerably small 
sample. Therefore, the results may not reflect the 
reality of other NICUs. 

5. Conclusion

The conclusion is that nursing professionals are 
unable to fully implement measures with robust 
scientific evidence for the prevention of Mechanical 
Ventilator-Associated Pneumonia, even though they 
are known. These include performing the hygiene of 
the oral cavity, elevating the headboard, humidifying 
and heating the air, removing condensate from the 
circuit, and sanitizing hands. The failure to carry 
out these measures is due to factors such as a lack 
of knowledge, training, incentives, supplies and 
cooperation between professionals, standardization 
of preventive measures, as well as work overload and 
inadequate staffing levels.

This study contributes to the quality and safety of 
nursing care and neonatology services as it reveals 
the misalignment among theory, professional 
knowledge, and practice, the latter being what they 
actually manage to achieve. It also reveals the need 
for multifaceted interventions in the context of care 
within neonatal intensive care units, with a view to 
achieving effectively safe care.

In the case of the neonatal population, the problem is 
exacerbated by the scarcity of studies and theoretical 
references on the topic. Research is needed to expand 
knowledge about the possible causes of VAP in the 

NICU setting and, above all, about how to prevent this 
type of infection through healthcare technologies, 
such as protocols and packages of measures, as well 
as educational interventions, adequate provision 
of materials, personnel management, among 
others, which can optimize the quality of care and, 
consequently, increase the survival rates.
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