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ABSTRACT

Background & Objective: Ventilator-Associated Pneumonia (VAP) is the leading cause of death in Healthcare-
Associated Infections (HCAI), with 30-day mortality of 59% of patients with ventilator devices. The aim of this
research was to develop a VAP prevention model in the intensive care unit (ICU) based on Six Sigma and VAP
Bundle, involving individual, organizational and work characteristics factors.

Methodology: This research was carried out in the ICU, Poltekkes Kemenkes Malang, Malang, Indonesia, using a
cross-sectional design. The research subjects were nurses, selected using a simple random sampling technique.
All variables were measured through filling out questionnaires. Next, the measurement data was analyzed using
Partial Least Square (PLS), based on Six Sigma and VAP Bundle.

Results: Based on Six Sigma and VAP Bundle, the results of the analysis of the effects of the three factors on the
implementation of VAP prevention were: 1) for individual factors, path coefficient = 0.189 and P = 0.000, so it
was interpreted that this factor had a significant effect on the implementation of VAP prevention; 2) for
organizational factors, path coefficient = 0.496 and P = 0.003, so it was interpreted that this factor also had a
significant effect; 3) for the work characteristics factors, path coefficient = 0.289 and P = 0.000, so this factor also
had a significant effect on the implementation of VAP prevention.

Conclusion: Based on the research results, a VAP prevention model based on Six Sigma and VAP bundle was
successfully built in the ICU, which involved organizational factors, work characteristics and individual factors.

Abbreviations: HCAI - Healthcare-Associated Infections; HAP - Hospital-acquired pneumonia; PLS - Partial Least
Square; SOP - standard operating procedure; VAP - ventilator-associated pneumonia;
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1 I N TR 0 D U CTIO N (HCAI) with 30-day mortality of 59% of patients with
. ventilator devices.! VAP is a common nosocomial

Ventilator-Associated Pneumonia (VAP) is the leading  jnfection with one of the main risk factors for the use
cause of death in Healthcare-Associated Infections of a mechanical ventilator, especially in Intensive Care
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Unit (ICU) patients. VAP is pneumonia that occurs
after 48 h in patients with the help of mechanical
ventilation, either through an endotracheal tube or a
tracheostomy.”

The VAP Bundle is a collection of evidence-based
practices that when implemented together will result
in a reduction in the incidence of VAP. VAP Bundle
components include: 1) head elevation of 45° if
possible, for example if the patient's hemodynamic
status is stable, but if this is not possible, it can be
adjusted to a position of more than 30°; 2) daily
evaluation of extubation readiness; 3) use of an
endotracheal tube with drainage of subglottic
secretions; 4) oral care and decontamination with
chlorhexidine; and 5) safe early enteral nutrition
within 24-48 h after entering the ICU.?

The implementation of the VAP bundle is very
dependent on nurse compliance. Of the five VAP
bundles, some nurses have to work independently and
some are the task of the delegation. The delegation's
duties included readiness for extubation, use of
subglottic drainage, and nutrition early after entering
the ICU. Meanwhile, the independent duties of nurses
include head elevation 45° and oral care. Hand hygiene
is not included in the VAP bundle, but germs on the
hands of officers such as S. aureus, gram-negative
bacilli, or Candida species are a source of nosocomial
infection.* With hand hygiene according to the
protocol (six steps and five moments), it is said to
reduce the incidence of HCAL One of the HCAIs that
occur in the ICU is VAP.®

Six Sigma is a methodology that focuses on
identifying and reducing variations in processes. Six
Sigma consists of 5 steps which are further shortened
to DMAIC, namely: Define, Measure, Analyze,
Improve, Control. Each step is described as follows:
1) Define is identifying problems and determining
objectives; 2) Measure is validating the problem,
measuring the problem from existing data; 3) Analyze
is looking for the most influential factors; 4) Improve
is discussing ideas to improve quality; 5) Control is
making plans and measurement designs so that good
results can be sustained on an ongoing basis.’

Nurse compliance is the extent to which a nurse's
behavior complies with the provisions given by the
nurse leader or the hospital where he or she works.
Compliance can be influenced by various factors such
as education, age, environment, social conditions,
procedures, interactions, knowledge, attitudes and so
on?

Although the VAP Bundle has been widely researched,
the implementation of the VAP Bundle is very
different in different locations. To be able to increase
compliance behavior in implementing VAP prevention
with the correct VAP bundle, it is necessary to identify
problems and determine specific goals, regarding
efforts to maximize the implementation of VAP
bundles in the ICU.
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Based on the background above, it is necessary to
analyze problems related to VAP incidents in hospital
ICUs using Six Sigma, so that the implementation of
the VAP bundle can be maximized in order to prevent
and suppress VAP incidents. For this reason, research
is needed that aims to develop a VAP prevention model
in the intensive care unit (ICU) based on Six Sigma
and VAP Bundle, involving individual, organizational
and work characteristics factors.

2. METHODOLOGY

This research was a survey-based study with a cross-
sectional design. The population of this study was all
nurses in the ICU at Lavalette Hospital Malang who
cared for patients with pneumonia who were on
ventilators. The sample size was 100 nurses, selected
using a simple random sampling technique.

This research studied four latent variables, three of
which were independent variables, namely: 1)
individual factors with 2 indicators, namely:
experience and knowledge; 2) organizational factors
with 3 indicators, namely: rewards, organizational
structure and training; and 3) work characteristics with
2 indicators, namely: feedback and performance goals.
While the remainder was the dependent variable,
namely VAP prevention with 5 indicators, namely:
define, measure, analyze, improve and control. All of
indicators were measured by filling out a questionnaire
distributed via Google Form.

After the data for each indicator was collected
completely, a modeling analysis of the implementation
of VAP prevention by nurses was then carried out
using Structural Equation Modeling (SEM). All data
collected was of the categorical type, so the data was
analyzed using the appropriate method, namely Partial
Least Square (PLS). The first stage of analysis was the
outer model which aimed to analyze the validity of
each indicator; while the second stage of analysis was
an inner model which aimed to analyze the influence
of each independent variable (individual,
organizational and work characteristics factors) on the
dependent variable (VAP prevention).

As scientific research involved humans, this research
received ethical approval by the Health Research

Table 1: The respondents’ characteristics in the
development of pneumonia associated
ventilator prevention model in the hospital

Respondents’ characteristics N (%)
Age (y) e 20-30 25 (25)
o 31-40 45 (45)
e >40 30 (30)
Sex e Male 35 (35)
e Female 65 (65)
Working e <5 20 (20)
duration (y) e 5-10 60 (60)
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Table 1: The respondents’ characteristics in the
development of pneumonia associated
ventilator prevention model in the hospital

Respondents’ characteristics N (%)

e >15 20 (20)
Highest e Diploma 70 (70)
education e Bachelor 30 (30)

VAP, Six Sigma and VAP bundle

factors, most of the indicators were in the good
category, e.g., reward system = 51%, training = 75%
and organizational structure = 60.2%. For work
characteristics, most of the indicators were in the
categorical category, e.g., feedback = 60% and
objective performance = 54%. As for the prevention of
VAP, one indicator was mostly in the moderate 45%,
category, namely define = and the other four indicators
were mostly in the good

Table 2: The individual, organizational, and work characteristics in
implementing the ventilator-associated pneumonia prevention model

\[o} Variable Poor (%)
1. Knowledge 18
2. Experience 13
3. Reward system 19
4, Training & development 3
4. Structure of the organization 16
5. Objective performance 22
6. Feedback 10
7. Define 25
8. Measure 13
9. Analyze 16
10. Improve 10
11. Control 10

category (Table 2).

In outer model, it can be
Fair (%) Good (%) seen that all indicators had
28 54 an outer loading >0.5, so it
21 66 can be concluded that all
indicators were valid for

30 51 . . .
9 75 measuring their respective
4 60 latent variables (Figure 1).
24 54 In the inner model, it can be
30 60 seen  that the path
45 30 coefficient for the influence
42 45 of individual factors on the
36 48 prevention of VAP = 0.189,
36 54 with P = 0.000; so it was
s 48 concluded that individual

factors significantly

influence the prevention of VAP. The path coefficient

Table 3: The result of hypothetical test in developing the ventilator-

associated pneumonia prevention model

for the influence of
organizational factors on
the prevention of VAP =

Variables Path P-value 0.496, with P = 0.003; so it
coefficient was concluded  that

The influence of individual factors on the 0.189 0.000 organizational factors
implementation of prevention of ventilator- significantly influence the
associated pneumonia (VAP) prevention of VAP. While
- — the path coefficient for the
The mfluencg of organlzat!onal factors on the 0.496 0.003 effect of work
|mpler_nentat|on of prgventlon of ventilator- characteristics on  the
associated pneumonia (VAP) prevention of VAP = 0.289,
The influence of work characteristic factors on 0.289 0.000 with P = 0.000; so it was
the prevention of ventilator-associated concluded  that  work
pneumonia (VAP) characteristics have a
P < 0.05 considered as significant mgnlﬁcgnt effect on_the
i prevention of VAP (Table

3).

Ethics Committee of the Health Polytechnic, Ministry
of Health, Malang, Indonesia. All participants agreed
to be involved as research subjects by signing
informed consent.

3. RESULTS

The majority of nurses of ICU were in their 31- 40 y
of age (45%). They were mostly female (65%), they
had been working there for about 5 to 10 y (60%), and
their highest education was diploma of nursing (70%)
(Table 1).

For individual factors, most of the indicators were in
the good category, each of which was knowledge =
54% and experience = 66%. For organizational
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The hypothetical test can be explained as follows: 1)
the individual factors (knowledge, experience) 2) the
organizational factors (reward, training, organization
structure) and 3) the work characteristic factors
(objective performance, feedback). All three influence
the VAP prevention (Figure 2).

The final implementation of the VAP prevention
shows the following results: the model that was
formed from three factors significantly influenced the
implementation of the VAP prevention; from the
biggest influencing factor (organizational factor), the
medium influence (the work characteristic factor), to
the smallest influence (the individual factor). These
factors influenced the implementation of the VAP

Open access attribution (CC BY-NC 4.0)
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Individual factor
0.189

Reward
0367
Structure 4—0521 j
- ‘/0.667
Training
Organizational factor VAP prevention
0.289
Feedback —0767 s
e
Work characteristics

a good category. Knowledge
and experience here are
related to the implementation
of VAP prevention carried
out by nurses from the stage

of  definition, measure,

Analyze analyze, improve, control.

This is supported by stud

0.825 Control pp y Y

that individual variables are
0.704 . L
0802—p  Define grouped into indicators of
0521 knowledge and experience.’

"0.770 indi
Improve The indicators of knowledge

and skills are the main factors
that influence behavior and
individuals. The knowledge

Measure

and skills possessed by
nurses related to  the
implementation of VAP

prevention are adjusted to the

Figure 1: The score for the outer loading in developing the VAP prevention

model

SPO owned by the hospital,
so there is a need for clinical
direction and monitoring
from the card to maximize it.

Experience ¢ 2,026

2174 —
Knowledge 4~

Individual factor

0.773
Reward
S 2982
Structure 4—1481
2114
Training

Organizational factor
1119

Feedback
—220; — YS!
Objective | 2570

Work characteristics

VAP prevention

This aims to improve the
abilities and skills of nurses.
Besides, the role of the
nursing committee which
consists of a sub-committee
of ethics, nursing quality, and

Analyze credentialing  plays  an
4351 Control important role in increasing
3,007 the knowledge and skills of
3638—p  Define nurses. !
1.861
3.267 Improve On the indicator of
organizational structure, that
Measure some respondents are in a

good category. The
organizational structure here
is how an organization
applies rules and policies,
how tasks are clearly
described and communicated

to subordinates.

Figure 2: The result of an analytical test in developing the VAP prevention Organizational structure is

model

prevention based on six sigma and VAP bundle theory
which consists of five aspects (define, measure,
analyze, improve, control), and the VAP bundle which
consists of five stages (elevation of the bed [head of
bed] 30°-45°, assessment of readiness for extubation,
venous thrombosis prophylaxis, peptic ulcer
prophylaxis, oral care, hand hygiene).

4. DISCUSSION

Individual factors include indicators of knowledge and
experience. The results of this study indicate that
individual factors contribute to the implementation of
the VAP prevention model. On knowledge and
experience of nurses, most of the respondents were in

www.apicareonline.com

the way a group is formed,
lines of communication and authority relations, and
decision making.!! This means that a good
organizational structure will support staff to be more
obedient in carrying out their work, especially in the
implementation of nursing care documentation. This
organizational structure contains a line of command
and a good communication system to provide
information to each other regarding the field of work
of each division.'?

The organizational system at the hospital is well
structured so that the line of command and
coordination lines between each field can be carried
out quite well. With this good organizational structure,
it can support nurses' compliance in implementing

Open access attribution (CC BY-NC 4.0)
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VAP prevention. At the hospital, there is already
support from the organization for the implementation
of VAP prevention. To facilitate the implementation of
good VAP prevention, it requires budget support from
management for education and training activities,
provision of program support facilities, monitoring
and evaluation, regular reports and meetings,
incentives/allowances for obedient nurses in carrying
out actions by the existing standard operational
procedure.

The work characteristics consists of objectives
performance and feedback. Objectives performance is
a domain factor related to nursing compliance in
implementing nursing care documentation. One of the
factors that affect performance is job characteristics
consisting of job descriptions, job designs, and work
schedules.!3> A work characteristic is an approach to
work that is specified into 5 dimensions of core
characteristics, namely skill variety, task identity, task
significance, autonomy, and feedback. Feedback
refers to information that informs employees about
how well their work performance has been achieved
while working. Feedback arises from the job itself,
supervisors, or other employees.'* At the hospital, the
job design is submitted at the beginning of the
orientation when the nurse is declared accepted as a
nurse. Nurses are oriented towards the responsibilities,
rights, and obligations of being a nurse in the hospital.
This activity is closely related to the work
performance and supervision carried out by the
hospital, but this activity has not been carried out
optimally. Hospitals should be able to carry out
evaluation activities and efforts to improve their work
performance. In the work characteristic sub variable:
Objectives performance, all respondents are in a good
category. '3

Performance objectives include job orientation, which
is the task and responsibility of the organization when
the nurse is oriented to work at the time the nurse starts
working.!>!3 Job descriptions or job designs are one of
the organizational variables that affect individual
behavior and performance. Job design is a managerial
decision and action that specifies the depth, scope and
objective job relationships to meet the needs of the
organization as well as the social and individual needs
of the job holder.'>'® Job design describes the scope,
depth, and purpose of each job that differentiates
between one job and another. Job objectives are
carried out through job analysis where managers
describe the work according to the activities required
to produce results.'” Job design refers to the process
applied to managers to decide on job assignments and
authority. Job design is an attempt by a manager to
classify the duties and responsibilities of each
individual. A well-designed job will increase
motivation which is a determining factor for both
productivity and organization. Job satisfaction is
influenced by job demands and the extent to which the

www.apicareonline.com
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job demands are by one's abilities. Supervision is an
effort to evaluate the nurse’s actions.'®

The job design can be applied well so that it will
further increase nurse compliance in filling out nursing
care documentation. This study found that if nurses
have a good perception of performance objectives, the
job design is a list of jobs regarding the worker's
obligations and includes qualifications, meaning that
it details the minimum education and experience
needed by a worker to carry out obligations and a good
job design will affect one's performance achievement.
Job descriptions are used as standards for conducting
performance appraisals. '°

The implementation of VAP prevention in this hospital
has SOP with several innovations and adjustments.
Permenkes RI (Regulation of the Minister of Health of
the Republic of Indonesia) Number 27/2017 states that
oral hygiene in patients with ventilators is carried out
every 2-4 h using 0.02% chlorhexidine antiseptic and
brushing teeth every 12 h,” but in the SOP VAP
Bundle at Lavalette Hospital Malang, oral hygiene is
carried out. Once every 8 h or every picket keep with
antiseptic base 0.02% chlorhexidine and brushing
teeth 3 times per day. This adjustment was made
because the ICU was unable to perform oral hygiene
every 2-4 h. One of the obstacles is the number of
nurses, especially in the afternoon and evening duty,
where one nurse has to treat 2-3 patients. Ideally, one
nurse supports 1 patient on a ventilator. Information
was also obtained that some patients refuse to have
oral hygiene, especially at night because they feel their
resting time is disturbed. Other information from the
executive in the room also found that oral hygiene is
done every 8 h.

The findings on the implementation of VAP prevention
and control in the ICU of this hospital are in line with
other study. This study points out that systematic and
scheduled oral care cannot significantly reduce the
incidence of VAP in critical patients but improve oral
health and reduce plaque buildup.?! These results are
also in line with a research which states that
comprehensive oral care such as brushing, suction, and
rinsing with antiseptics can prevent VAP.?> Further
discussion is needed on how best to implement oral
care in the ICU room at Lavalette Hospital. The VAP
Bundle SOP at Lavalette Hospital added four bundles
in addition to seven VAP prevention and control
bundles which refer to Permenkes RI Number
27/2017, namely the implementation of chest
physiotherapy, use of closed suction, replacement of
ETT every 14 days, and monitoring of the use of
endotracheal type esophageal tubes.?’ Chest
physiotherapy is carried out so that there is no
accumulation of secretions in patients on a ventilator.

The implementation of chest physiotherapy is in line
with other finding that chest physiotherapy has a
significant positive effect on reducing the incidence of
VAP.2 The use of closed suction is carried out to

Open access attribution (CC BY-NC 4.0)
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reduce the incidence of VAP. This is supported by the
results of a research which states that the use of closed
suction can reduce the incidence of VAP, including
reducing the risk of contaminant transfer from health
workers and medical devices.?* Patients who use
closed suction have a shorter length of stay than
patients who use open suction.?’

The shorter length of stay is possible due to the lower
risk of exposure to germs in the hospital, and from an
economic point of view, the costs incurred by patients
will be lower. Another VAP bundle that is being added
is the replacement of the ETT every 14 days. The
replacement of ETT for a maximum duration of 30
days can reduce the incidence of VAP, but the
replacement of ETT must consider the risk of airway
trauma in the invasive procedure performed.?® The
addition of the next bundle is monitoring the use of
endotracheal type esophageal tubes. This monitoring
is carried out because the use of an endotracheal type
esophageal tube is usually done during a difficult
intubation process, pre-hospital intubation, or during
emergency intubation.> There are several risks of
developing VAP, one of which is the process in the
hospital 2730

Emergency intubation is included in the hospital
process using an endotracheal type esophageal tube
which is at risk of VAP, so monitoring is necessary.
The transmission aspect in the form of the delivery of
the SOP VAP Bundle as a guideline for VAP
prevention and control has reached the executive level
in the ICU room at Lavalette Hospital. ICU executives
know, understand, and implement the SOP VAP
Bundle. Communication from the Infection
Prevention Control Link Nurse (IPCLN) and IPCN to
the head of the room and the service coordinator and
service quality of the ICU was running effectively.
Communication from the head of the room and the
service coordinator and service quality of ICU to the
executives in the room runs smoothly.

5. CONCLUSION

Keeping the research results in view, a VAP prevention
model based on Six Sigma and VAP bundle was
successfully built in the ICU, which involved
organizational factors, work characteristics and
individual factors.

The application of this VAP prevention can be done by
the nurses in the hospital wards. The qualified nursing
care implementing VAP prevention will increase the
quality of nursing care to support the achievement of
the optimum healthcare service.

6. Strength and weakness

Strength: this research produces a model of nurse behavior
in VAP prevention, which is very important for patient safety
in the ICU. Weakness: this model is only applied to nurses in
the ICU, even though it can still be developed for other care
units.

www.apicareonline.com

881

VAP, Six Sigma and VAP bundle

7. Data availability

Data presented in this study will be available on a fair
request to the corresponding author.

8. Acknowledgment

Highest thanks are expressed to all staff of Poltekkes
Kemenkes Malang, Malang, Indonesia, who have facilitated
this research and publication.

9. Conflict of interest

All authors declare no conflict of interest.

10. Author’s contribution

TJAY: Conception; data collection; data management; data
analysis; draft writing

manuscript development; submission

NE, FKS: Conception; data collection; data management;
data analysis; manuscript writing

HSWN: data
development; review; editing; submission

11 REFERENCES

Semet C. The ongoing challenge of ventilator-associated
pneumonia: epidemiology, prevention, and risk factors for
mortality in a secondary care hospital intensive care unit.
Infect Prev Pract. 2023;5(4):100320. [PubMed] DOI:
10.1016/}.infpip.2023.100320

2. Miron M, Blaj M, Ristescu Al, losep G, Avadanei AN, losep
DG, et al. Hospital-acquired pneumonia and ventilator-
associated pneumonia: A literature review. Microorganisms.
2024;12(1):213. [PubMed] DOI:
10.3390/microorganisms12010213

3. Mastrogianni M, Katsoulas T, Galanis P, Korompeli A,
Myrianthefs P. The impact of care bundles on ventilator-
associated pneumonia (VAP) prevention in adult ICUs: A
systematic review. Antibiotics. 2023;12(2):227. [PubMed]
DOI: 10.3390/antibiotics 12020227

4. Abad CL, Formalejo CP, Mantaring DML. Assessment of
knowledge and implementation practices of the ventilator
acquired pneumonia (VAP) bundle in the intensive care unit
of a private hospital. Antimicrob Resist Infect Control.
2021;10(1):161. [PubMed] DOI: 10.1186/s13756-021-01027-
1

analysis; draft writing; manuscript

5. Haque M, McKimm J, Sartelli M, Dhingra S, Labricciosa FM,
Islam S, et al. Strategies to prevent healthcare-associated
infections: A narrative overview. Risk Manag Healthc Policy.
2020;13:1765-80. [PubMed] DOI: 10.2147/RMHP.S269315

6. Chernet AZ, Dasta K, Belachew F, Zewdu B, Melese M, Ali
MM. Burden of healthcare-associated infections and
associated risk factors at Adama Hospital Medical College,
Adama, Oromia, Ethiopia. Drug Healthc Patient Saf.
2020;12:177-85. [PubMed] DOI: 10.2147/DHPS.S251827

7.  Monday LM. Define, measure, analyze, improve, control
(DMAIC) Methodology as a Roadmap in Quality
Improvement. Glob J Qual Saf Healthc. 2022;5(2):44-6.
[PubMed] DOI: 10.36401/JQSH-22-X2

8. Vaismoradi M, Tella S, Logan P, Khakurel J, Vizcaya-Moreno
F. Nurses' adherence to patient safety principles: A

Open access attribution (CC BY-NC 4.0)


https://www.apicareonline.com/index.php/APIC
https://pubmed.ncbi.nlm.nih.gov/38028359/
https://doi.org/10.1016/j.infpip.2023.100320
https://pubmed.ncbi.nlm.nih.gov/38276198/
https://doi.org/10.3390/microorganisms12010213
https://pubmed.ncbi.nlm.nih.gov/36830138/
https://doi.org/10.3390/antibiotics12020227
https://pubmed.ncbi.nlm.nih.gov/34772458/
https://doi.org/10.1186/s13756-021-01027-1
https://doi.org/10.1186/s13756-021-01027-1
https://pubmed.ncbi.nlm.nih.gov/33061710/
https://doi.org/10.2147/rmhp.s269315
https://pubmed.ncbi.nlm.nih.gov/33116913/
https://doi.org/10.2147/dhps.s251827
https://pubmed.ncbi.nlm.nih.gov/37260837/
https://doi.org/10.36401/jqsh-22-x2

Yuswanto TIJA, et al

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

systematic review. Int J Environ Res Public Health.
2020;17(6):2028. [PubMed] DOI: 10.3390/ijerph17062028

Oner B, Zengul FD, Oner N, Ivankova NV, Karadag A,
Patrician PA. Nursing-sensitive indicators for nursing care: A
systematic review (1997-2017). Nurs Open. 2021;8(3):1005-
22. [PubMed] DOI: 10.1002/nop2.654

Ten Ham-Baloyi W. Nurses' roles in changing practice
through implementing best practices: A systematic review.

Health SA. 2022;27:1776. [PubMed] DOI:
10.4102/hsag.v27i0.1776

Albert D. What do you mean by organizational structure?
Acknowledging and  harmonizing  differences  and

commonalities in three prominent perspectives. J Org Design.
2024;13:1-11. DOI: 10.1007/s41469-023-00152-y

Hult M, Terkamo-Moisio A, Kaakinen P, Karki S, Nurmeksela
A, Palonen M, et al. Relationships between nursing
leadership and organizational, staff and patient outcomes: A
systematic review of reviews. Nurs Open. 2023;10(9):5920-
36. [PubMed] DOI: 10.1002/nop2.1876

Krijgsheld M, Tummers LG, Scheepers FE. Job performance
in healthcare: a systematic review. BMC Health Serv Res.
2022;22(1):149. [PubMed] DOI: 10.1186/s12913-021-07357-
5

Junca-Silva A, Menino C. How job characteristics influence
healthcare workers’ happiness: a serial mediation path based
on autonomous motivation and adaptive performance.
Sustainability. 2022;14(21):14251. DOI:
10.3390/su142114251

Al-Habib NMI. Leadership and organizational performance: Is
it essential in healthcare systems improvement? A review of
literature. Saudi J Anaesth. 2020;14(1):69-76. [PubMed] DOI:
10.4103/sja.SJA_288_19

Broetje S, Jenny GJ, Bauer GF. The key job demands and
resources of nursing staff: An integrative review of reviews.
Front Psychol. 2020;11:84. [PubMed] DOl
10.3389/fpsyg.2020.00084

Roczniewska M, Rogala A, Marszatek M, Hasson H, Bakker
AB, von Thiele Schwarz U. Job crafting interventions: what
works, for whom, why, and in which contexts? Research
protocol for a systematic review with coincidence analysis.
Syst Rev. 2023;12(1):10. [PubMed] DOI: 10.1186/s13643-
023-02170-z

Lamovsek A, Cerne M, Radevié |, Bozi& K. The key to work-
life balance is (enriched) job design? Three-way interaction
effects with formalization and adaptive personality
characteristics. Appl Res Qual Life. 2023;18(2):647-76.
[PubMed] DOI: 10.1007/s11482-022-10100-9

Ten Ham-Baloyi W. Nurses' roles in changing practice
through implementing best practices: A systematic review.
Health SA. 2022;27:1776. [PubMed] DOI:
10.4102/hsag.v27i0.1776

www.apicareonline.com

882

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

VAP, Six Sigma and VAP bundle

Kemenkes RI. Peraturan Menteri Kesehatan Rl Nomor 27
Tahun 2017 tentang pedoman pencegahan dan
pengendalian infeksi di fasilitas pelayanan kesehatan.
Jakarta: Kemenkes RI; 2017. [FreeFullText]

Singh P, Arshad Z, Srivastava VK, Singh GP, Gangwar RS.
Efficacy of oral care protocols in the prevention of ventilator-
associated pneumonia in mechanically ventilated patients.
Cureus. 2022;14(4). [PubMed] DOI: 10.7759/cureus.23750

Zhao T, Wu X, Zhang Q, Li C, Worthington HV, Hua F. Oral
hygiene care for critically ill patients to prevent ventilator-
associated pneumonia. Cochrane Database Syst Rev.
2020;12(12). [PubMed] DOI:
10.1002/14651858.CD008367.pub4

Battaglini D, Robba C, Caiffa S, Ball L, Brunetti |, Loconte M,
et al. Chest physiotherapy: An important adjuvant in critically
il mechanically ventilated patients with COVID-19. Respir
Physiol Neurobiol. 2020;282:103529. [PubMed] DOI:
10.1016/j.resp.2020.103529

Ardehali SH, Fatemi A, Rezaei SF, Forouzanfar MM,
Zolghadr Z. The effects of open and closed suction methods
on occurrence of ventilator-associated pneumonia; a
comparative study. Arch Acad Emerg Med. 2020;8(1).
[PubMed]

Sanaie S, Rahnemayan S, Javan S, Shadvar K, Saghaleini
SH, Mahmoodpoor A. Comparison of closed vs open suction
in prevention of ventilator-associated pneumonia: A
systematic review and meta-analysis. Indian J Crit Care Med.
2022;26(7):839-45. [PubMed] DOI: 10.5005/jp-journals-
10071-24252

Jia H, Li L, Li W, Hou T, Ma H, Yang Y, et al. Impact of
healthcare-associated infections on length of stay: A study in
68 hospitals in China. Biomed Res Int. 2019;2019:2590563.
[PubMed] DOI: 10.1155/2019/2590563

Indriasari, Aditya R, Mizan Al-Haq M. Mortality risk factors
and the ventilator-associated pneumonia (VAP) in the ICU of
a tertiary hospital in Indonesia. Anaesth Pain Intensive Care.
2024;28(2):206-13. [FreeFullTex{]

Al-Qarni HH. Effectiveness of 2% chlorhexidine mouthwash
in minimizing ventilator-associated pneumonia in ventilated
patients: evidence-based practice. Anaesth Pain Intensive
Care. 2021;25(5):633-7. [FreeFullText]

Dewi FH, Purwanto B, Wasita B, Purwoko. Toll-like receptor
-2 and 4 as a diagnostic method for ventilator-associated
pneumonia. Anaesth Pain Intensive Care. 2022;26(2):148-
53. [FreeFullText]

Dewi FH, Suradi, Purwanto B, Wasita B. Quantitative biofilm
for bacterial pathogens of ventilator-associated pneumonia.
Anaesth  Pain  Intensive  Care.  2021;25(2):132-7.
[FreeFullText] DOI: 10.35975/apic.v25i2.1468

Open access attribution (CC BY-NC 4.0)


https://www.apicareonline.com/index.php/APIC
https://pubmed.ncbi.nlm.nih.gov/32204403/
https://doi.org/10.3390/ijerph17062028
https://pubmed.ncbi.nlm.nih.gov/34482649/
https://doi.org/10.1002/nop2.654
https://pubmed.ncbi.nlm.nih.gov/35747507/
https://doi.org/10.4102/hsag.v27i0.1776
https://doi.org/10.1007/s41469-023-00152-y
https://pubmed.ncbi.nlm.nih.gov/37306328/
https://doi.org/10.1002/nop2.1876
https://pubmed.ncbi.nlm.nih.gov/35120495/
https://doi.org/10.1186/s12913-021-07357-5
https://doi.org/10.1186/s12913-021-07357-5
https://doi.org/10.3390/su142114251
https://pubmed.ncbi.nlm.nih.gov/31998023/
https://doi.org/10.4103/sja.sja_288_19
https://pubmed.ncbi.nlm.nih.gov/32082226/
https://doi.org/10.3389/fpsyg.2020.00084
https://pubmed.ncbi.nlm.nih.gov/36670492/
https://doi.org/10.1186/s13643-023-02170-z
https://doi.org/10.1186/s13643-023-02170-z
https://pubmed.ncbi.nlm.nih.gov/36065345/
https://doi.org/10.1007/s11482-022-10100-9
https://pubmed.ncbi.nlm.nih.gov/35747507/
https://doi.org/10.4102/hsag.v27i0.1776
http://hukor.kemkes.go.id/uploads/produk_hukum/PMK_No._27_ttg_Pedoman_Pencegahan_dan_Pengendalian_Infeksi_di_FASYANKES_.pdf
https://pubmed.ncbi.nlm.nih.gov/35518542/
https://doi.org/10.7759/cureus.23750
https://pubmed.ncbi.nlm.nih.gov/33368159/
https://doi.org/10.1002/14651858.cd008367.pub4
https://pubmed.ncbi.nlm.nih.gov/32818606/
https://doi.org/10.1016/j.resp.2020.103529
https://pubmed.ncbi.nlm.nih.gov/32021989/
https://pubmed.ncbi.nlm.nih.gov/36864859/
https://doi.org/10.5005/jp-journals-10071-24252
https://doi.org/10.5005/jp-journals-10071-24252
https://pubmed.ncbi.nlm.nih.gov/31119159/
https://doi.org/10.1155/2019/2590563
https://www.apicareonline.com/index.php/APIC/article/view/2324
https://www.apicareonline.com/index.php/APIC/article/view/1631
https://www.apicareonline.com/index.php/APIC/article/view/1811
https://www.apicareonline.com/index.php/APIC/article/view/1468
https://doi.org/10.35975/apic.v25i2.1468

