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ABSTRACT

The latest data shows an increase of 35% in the case of Ventilator-
Associated Pneumonia (VAP). The incidence of VAP in the inten-
sive care unit can be minimized with a bundle of VAP. The success of
the bundle VAP can be achieved through compliance in maintenance.
The nursing profession tends to have a high workload, which can
have a negative impact on patient care. This study aims to identify
the relationship between the nurses' workload and compliance with
the implementation of the Bundle VAP in the intensive care unit. This
research method uses a quantitative approach with cross-sectional
designs. The sampling technique uses a total sampling with a total
sample of 38 intensive room nurses. The data collection method in
this research is an online questionnaire consisting of the NASA-TLX
questionnaire and the VAP bundle implementation compliance ques-
tionnaire. The results of Chi Square's analysis showed a significant
relationship between the nurse's workload and compliance with the
implementation of the Bundle VAP in the intensive care unit with a
sig. Value of 0.000 (P<0.05). Nurses with a high workload have a
higher risk of not complying with the implementation of the VAP bundle
than nurses with a medium workload. Efforts are needed to improve
the VAP prevention training program, provide education for manag-
ing workloads, and create a strong teamwork culture.
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BACKGROUND

In intensive care, neonate and pediatric pa-
tients are at high risk of experiencing Healthcare-
Associated Infections (HAIs) or nosocomial infec-
tions (Kaslam et al., 2021). The incidence of HAIs
indicates the quality of hospital services, so if the in-
fection rate in a hospital is high, it can indicate a low
quality of health services (PERMENKES RI, 2017).
The latest data shows that the number of nosocomial
infections in 2019-2020 experienced changes because
of the Covid-19 pandemic. There has been a 35%
increase in cases of Ventilator Associated Pneumo-
nia (VAP) (CDC, 2021). Critical patients who expe-
rience VAP on the Asian continent show a percent-
age of 2.5% - 48.1% (Abdelrazik & Salah, 2017). In
neonates, the incidence of VAP ranges from 6.8% to
32.2% (Pepin et al., 2019). VAP is one of the causes
of death in neonates, with a mortality rate of 4% -
56% (Kaslam et al., 2021).

VAP is a nosocomial infection due to me-
chanical ventilation via endotracheal or tracheostomy,
which occurs for at least 48 hours or more after ini-
tiation (Papazian et al., 2020). Risk factors that trig-
ger VAP include prolonged use of mechanical venti-
lation, patient age, decreased consciousness, COPD,
and invasive surgery (Xu et al., 2019). In neonates,
risk factors that cause VAP include age 11-20 days,
premature birth, baby weight < 2.5 kg, prolonged use
of mechanical ventilation, moving treatment rooms,
reintubation, and nosocomial infections (Ghosh et al.,
2019). Problems caused by VAP in critical patients
in intensive care include long treatment times and
length of stay (LOS) of 10-20 days, increased treat-
ment costs, and the risk of death increases by 24%
to 67% (Zubair et al., 2017).

The VAP bundle (VAPb) has been released
by the Institute for Healthcare Improvement (IHI) to
prevent VAP and reduce the number of VAP cases
if it is applied correctly to patients. There are five
components in the VAP bundle, namely head of bed
elevation 30 - 45°, daily sedation evaluation and ex-
tubation readiness assessment, peptic ulcer prophy-
laxis therapy, deep vein thrombosis prophylaxis
therapy, and oral treatment with chlorhexidine (Resar
et al., 2005). Critical care nurses have an essential
role in providing nursing interventions to avoid infec-
tions that worsen the patient's condition. Bankanie et
al. (2021) stated that a reduction in the incidence of
VAP occurs when compliance with bundle implemen-
tation is achieved. The success of the VAP bundle
can be achieved with the nurse's level of knowledge,
standard procedures, and compliance in carrying out

treatment (Sadli et al., 2017).
The nursing profession tends to have a high

workload. Workloads that exceed the limits of nurses'
capabilities have been proven to affect patient care
negatively (Umansky & Rantanen, 2016). A litera-
ture study by Nuryani et al. (2021) explained that
excessive workload increases nurses' stress, thus af-
fecting compliance with medication administration.
The high workload in the intensive care unit can cause
physical and mental fatigue and emotional effects
such as headaches, digestive disorders, irritability or
greater sensitivity (Aliftitah et al., 2018).

Researchers conducted a preliminary study
at a hospital in Depok City. As a result of interviews
with four intensive care nurses, it was found that the
workload experienced by nurses was relatively high
because nurses were required to work quickly and
precisely and had a big responsibility to maintain and
save the lives of critical patients. Nursing tasks that
increase workload include receiving new patients,
caring for critical patients with complications or low
chances of survival, carrying out several actions on
different patients at the same time, and when there is
delegating duties. HAIs survey data for the period
May 2021 - May 2022 in the intensive care unit shows
no VAP cases. However, there were several patients
who showed positive culture results for the bacteria
that cause VAP. It is known that there are Standard
Operating Procedures and checklists for implement-
ing the VAP bundle in intensive care rooms, which
are sourced from PPI (Infection Prevention and Con-
trol). In determining whether a patient is diagnosed
with VAP, nurses do not entirely refer to the criteria
or Clinical Pulmonary Infection Score (CPIS) but only
look at the lab results or X-rays. The nurse said it
was quite challenging to diagnose VAP because, dur-
ing the COVID-19 pandemic, the patient's underly-
ing disease was pneumonia. Thus far, there has been
no evaluation regarding compliance with the VAP
prevention bundle in hospital intensive care wards in
Depok City.

The unstable condition of critical patients,
high work responsibilities, and a lack of nursing staff
cause high levels of delegation of duties, and other
factors can cause nurses' workload to increase. Pro-
cedural guidelines should be implemented so that
nurses can provide optimal health services. Various
factors also influence a nurse's compliance in carry-
ing out a task. Based on the description above, this
study aims to determine the relationship between the
nurse's workload and compliance with implementing
the bundle VAP in the intensive care unit.
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METHODS

This research method uses a quantitative
approach with a cross-sectional design. The sampling
technique in this research used a total sampling of all
nurses who worked in the ICU and NICU rooms of
one of the hospitals in Depok City with a total of 38
nurses. The data collection method in this research is
an online questionnaire using Google Forms. The ques-
tionnaire used consisted of the NASA-TLX ques-
tionnaire and the VAP Bundle implementation com-
pliance questionnaire.

The NASA-TLX questionnaire consists of
six dimensions of workload assessment, including
Mental Demand (MD), Physical Demand (PD), Tem-
poral Demand (TD), Own Performance (OP), Frus-
tration (FR), and Effort (EF). Several studies have
proven that NASA-TLX can measure workload from
several aspects. Besides, NASA-TLX can measure
workload subjectively and be used in real-time to pro-
vide sensitive values (Hoonakker et al., 2011; Tubbs-
Cooley et al., 2018). The questionnaire consists of
two parts, namely rating and weighting each dimen-
sion, with 21 questions. Ratings by respondents were
conducted by choosing a scale of 0-100, and weight-
ing was done by choosing one of the two aspects
that most dominantly affect workload. The workload
score is calculated by multiplying the value on the
rating scale with the weight of each dimension.
NASA-TLX scores are categorized into three classes
of workload, namely light workload (score <50), mod-
erate workload (score 50-80), and heavy workload
(score >80).

The VAP bundle implementation compliance
questionnaire amounts to 25 items in a Likert scale
consisting of 5 = always, 4 = often, 3 = Sometimes, 2
= rarely, and 1 = never. The questionnaire items con-
sisted of favorable and unfavorable questions, includ-
ing the five steps of the VAP Bundle, namely the
implementation of hand hygiene, head of bed 30 de-
grees, oral hygiene with chlorhexidine, daily assess-
ment of termination of sedation and extubation readi-
ness, prophylaxis of peptic ulcers and deep vein throm-
bosis.

The two questionnaires in this study have
been declared valid and reliable. NASA-TLX instru-
ment has been tested for validity by Tubbs-cooley et
al. (2018) with an average variance extracted (AVE)
value of 0.681 (AVE > 0.50), and the reliability of the
questionnaire shows a Cronbach's alpha value = 0.883
(Achmad & Farihah, 2018). In the compliance ques-
tionnaire for implementing the VAP bundle, adapted
from research by Aryani and Durhayati (2018), the

calculated r validity value for each item is in the range
of 0.368 - 0.975 (r table = 0.355), while for reliability,
the questionnaire produces a Cronbach's Alpha value
= 0.712. Data processing in this research used the
Chi-Square analysis test. This research has received
ethical approval with ethical letter number No.18/
KEPK/03/2022 from the Research Ethics Commit-
tee Pembangunan Nasional Veteran Jakarta Univer-
sity, and the research process was carried out from
May - June 2022.

RESULTS

The univariate analysis that presented in table
1, 2, and 3 described the characteristics of critical
care nurses in Depok Hospital. Table 1 showed that
majority of age was <30 years, gender on female,
education level in Diploma, <6 years for work expe-
riences and already got IPCN training. Table 2 shows
that the nurse workload in Intensive Care Unit was
high (57,9%). Table 3 shows that nurse compliance
in implementing the VAP Bundle in the Intensive Care
Unit was high (50%).

Tabel 4 described bivariate analysis utilizing
The Chi-Square statistical test with p-value 0.000 (p
<0.05). It can be concluded that there is a significant
relationship between nurse workload and compliance
in implementing the VAP bundle in the Intensive Care
Unit of a hospital in Depok City.

DISCUSSION

The results of our research show that nurses'
workload is related to compliance in implementing
the VAP bundle. The result of (Jam et al., 2017) re-
search showed that critical care nurses with intense
workloads were 88% (Jansson et al., 2013). Critical
care nurses have barriers to implementing VAP pre-
vention guidelines because they need more time
(14,3%) and staff (4,8%). (Aloush, 2017) states that
a high workload is the main obstacle for nurses who
want to comply with implementing the VAP bundle.
Nurses who work in care units with a nurse-to-pa-
tient ratio of 1:1 show higher compliance compared
to nurses who work with a nurse-to-patient ratio of
1:2 (Widegdo et al., 2022) added that if the nurse's
workload is light, compliance in carrying out their
duties will improve.

According to Bankanie et al. (2021) and
Alkhazali et al. (2021), the implementation of the VAP
(Ventilator-Associated Pneumonia) bundle can be
hindered by various factors such as lack of staff, in-
adequate skills, insufficient time, and inadequate equip-
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ment. Yudi et al. (2019) found a significant correla-
tion between physical workload and implementing
patient safety in the ICU. Syukur (2018) also high-

lighted that nurses with a manageable workload are
more likely to comply with their responsibilities. Con-
versely, nurses with a high workload tend to need

Table 1. Critical Care Nurse Characteristics in the Depok Hospital

Table 2. Frequency Distribution of Nurse Workload in Intensive Care Unit

Table 3. Frequency Distribution of Nurse Compliance in Implementing the VAP Bundle in the ICU

Table 4. Relationship between Nurse Workload and Compliance with VAP Bundle Implementation in the ICU

Characteristic f %
Age

< 30iyears 12 31,6
30 - 40iyearsi 23 60,5
> 40iyears 3 7,9

Gender
Male 10 26,3
Female 28 73,7

Education Level
Diploma 23 60,5
Bachelor/Nurse 15 39,5

Years of work
< 6 years 31 81,6
6 – 10 years 3 7,9
> 10 years 4 10,5

IPCN Training
Yes 26 68,4
Not Yet 12 31,6

Variable f %
Workload

High 22 57,9
Medium 16 42,1

Variable f %
VAP Bundle Implementation Compliance

No 19 50

Yes 19 50

Variable

Compliance with VAP Bundle
Total P

value
No Yes

n % n % n %
Workload

0,000
High 18 47,4 4 10,5 22 57,9
Medium 1 2,6 15 39,5 16 42,1

Total 19 50 19 50 38 100
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help in fulfilling their duties.
According to Vanchapo (2020), a high nurse

workload is related to the results of nursing actions
on patients. Suboptimal nursing actions can also cause
an increase in patient safety incidents in hospitals.
Several studies show that excessive workload in-
creases nurses' stress, affecting compliance with
implementing standard care procedures and nurses'
performance (Rio et al., 2021; Nuryani et al., 2021).
The nursing profession tends to have a high workload
(Umansky & Rantanen, 2016). Nurses in the inten-
sive care unit have intense and varied duties, causing
nurses to have a high workload physically and men-
tally (Moghadam et al., 2020). Critical care nurses
are responsible for ensuring that all critical patients
receive optimal care even though most nurses have
a high workload. The basis for providing optimal care
is individual professional accountability through ad-
herence to nursing standards for critical patients and
a commitment to act according to ethical principles
(AACN, 2015). One of the nursing standards for criti-
cal patients is the implementation of the VAP bundle,
and the target of the preventive measures in the VAP
bundle is to achieve zero infections (Akdogan et al.,
2017). The success of the VAP bundle can be
achieved with compliance in providing care (Sadli et
al., 2017).

Compliance in preventing VAP is crucial be-
cause compliance is a behavior that can prevent in-
fection. If nurse compliance is not good, there is a
risk of increasing the incidence of VAP (Saodah,
2019). Nurses with higher knowledge and more ex-
tended experience play an important role in increas-
ing the knowledge and compliance of other nurses
regarding VAP prevention (Bankanie et al., 2021).
Another factor that influences nurses in preventing
VAP is the availability of adequate facilities and the
implementation of good supervision (Solikin et al.,
2021). Training regarding VAP prevention and nurses'
attitudes toward implementing the VAP bundle also
needs to be improved, considering the provision of
clinical guidelines and related protocols (Tabaeian et
al., 2017).

One way to reduce workload is to simplify
the complexity or subtasks of nurses' work (Umansky
& Rantanen, 2016). Creating a solid teamwork cul-
ture can also reduce workload and prevent burnout
in nurses. Nursing managers can provide educational
programs for nurses about factors that can improve
how to manage workload, such as time and emo-
tional management, which may be useful for nurses'
well-being (Nasirizad Moghadam et al., 2021).

Further research needs to be carried out re-

garding nurse compliance in implementing the VAP
bundle using data collection methods in the form of
direct observation and a wider population. The ex-
pansion of independent variables can be included in
further research, such as psychological factors in the
form of work fatigue and job dissatisfaction, which
are associated with compliance with implementing
the VAP bundle.

The limitation of our study was that the re-
search design needed to determine the association
between the specific type of workload and VAP
bundle implementation. Besides that, the sample size
in our study is small. Further research on a large
sample is needed.

CONCLUSION

There is a significant relationship between
nurse workload and compliance in implementing the
VAP bundle in the intensive care unit. Nurses with a
high workload have a higher risk of not complying
with the implementation of the VAP bundle than nurses
with a medium workload. Hospitals can provide ap-
preciation in the form of rewards so that nurse com-
pliance can be maintained. Reducing mental workload
can be done by educating nurses on psychological
support and emotional management, and hospitals can
create a strong teamwork culture that impacts a good
work environment.
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