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Abstract

Background: Ensuring that healthcare workers receive proper training and education in
ventilator use and operations is of utmost importance. By doing this, we have the
opportunity to significantly improve patient outcomes and strengthen the resilience of our
healthcare system.

Aim: The main objective of this study is to thoroughly examine and evaluate the crucial
factors that play a significant role in the triumph of training and education initiatives
centered on the utilization of ventilators by healthcare professionals in Saudi Arabia.
Through examining these components, we can gain a deeper comprehension of how these
programs ultimately contribute to enhanced patient outcomes and strengthen the overall
resilience of the healthcare system..

Method: The study population comprises healthcare workers in Saudi Arabia involved in
ventilator use and operations. Comprehensive training and education programs are
examined, and their effectiveness is compared with other training approaches or non-
trained healthcare workers. Patient outcomes, healthcare system resilience, and
healthcare worker proficiency in ventilator use are assessed over the period from 2019 to
2023 with n = 15.

Results: The findings highlight that comprehensive, standardized training programs
significantly enhance healthcare worker proficiency in ventilator use. These programs
contribute to improved patient outcomes, including reduced mortality rates and
complications. Furthermore, healthcare system resilience is strengthened as trained
workers demonstrate better preparedness and response during healthcare crises.
Conclusion: Effective training and education programs for ventilator use among Saudi
healthcare workers are essential for improving patient care and enhancing healthcare
system resilience. Continuous investment in education and competence assessment is
recommended to meet evolving healthcare demands and ensure preparedness for critical
situations.

Keywords: Ventilator training, healthcare workers, patient outcomes, healthcare
system resilience, Saudi Arabia.
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Introduction

In the world of contemporary healthcare, the capacity to offer patients with severe
respiratory problems adequate ventilator assistance is a lifeline (Algahtani et al., 2022). A
crucial asset for healthcare professionals is the ability to operate ventilators skillfully,
whether in ordinary clinical settings or during public health emergencies (Al-Zahrani et
al., 2021: Husaini et al., 2023). With the rise in severely sick patients requiring respiratory
assistance during the COVID-19 pandemic, the necessity of well-trained healthcare
personnel was amply demonstrated (Getahun et al., 2022). This article dives deep into the
subject of education and training programs created to give medical staff the skills and
information required for ventilator usage and maintenance (Ibrahim & Hassanain, 2022;
Alhrabi et al., 2022).

The requirement to offer the best treatment for patients with respiratory distress has
placed a strain on healthcare systems across the world, making ventilator management a
crucial skill for healthcare workers (Mahfoz et al., 2022). This applies to all healthcare
professionals, including nurses, respiratory therapists, paramedics, and doctors who
specialize in critical care (Ayat & Sami, 2022). The range of therapy, from neonatal and
pediatric patients to adults with acute respiratory failure, expanded by proficiency in
ventilator usage (Aljahany et al., 2021: Bahaziq et al., 2023).

The education and training given to healthcare professionals must change as healthcare
delivery does (Bahaziq et al., 2023). A thorough grasp of respiratory physiology,
familiarity with various ventilator models and modes, and the ability to adjust to changing
clinical circumstances are necessary for the ability to give ventilator support (Al
Baalharith & Pappiya, 2021: Al-Ghoson, 2022). Additionally, the training covers both the
technical and ethical elements of dealing with patient-family relations and end-of-life
decisions (Abalkhail & Alslamah, 2022).

Ventilator training is not only required, it is essential to ensure patient safety and improve
healthcare results (Batool et al., 2022: Cheng et al., 2023). This article acts as a road map
by illuminating the nuances of ventilator education and giving readers a view of the larger
context of healthcare readiness (Almutairi et al., 2022: Jalal et al., 2023). This seek to
contribute to the continuing discussion over the competency and preparedness of
healthcare professionals to deliver life-saving respiratory treatment in various and
challenging clinical situations by highlighting the crucial relevance of training and
education in ventilator usage.

The capacity to offer vital breathing assistance through ventilators stands as a cornerstone
of contemporary medicine in the constantly changing healthcare landscape (Abd Rahman
et al., 2023). The need of this life-saving technology has never been clearer than when
faced with international health emergencies like the COVID-19 epidemic (Alamri et al.,
2023). The skillful use of ventilators by medical staff is of utmost significance in Saudi
Arabia, a country known for its dedication to healthcare quality and the welfare of its
residents (Haile, 2023). For patients with severe respiratory disorders, the ability to
provide efficient and accurate mechanical ventilation might be the difference between life
and death. Within this framework (Rosenthal et al., 2023), study explore the educational
and training initiatives created to give Saudi healthcare professionals the abilities and
information required to successfully negotiate the intricacies of ventilator usage and
maintenance.

In recent years, the Kingdom of Saudi Arabia has made outstanding progress in
improving its healthcare system and services (Alshammari et al., 2023). These measures,
which inspired by forward-thinking programs like Vision 2030, have made Saudi Arabia a
regional leader in healthcare. The country has made investments in cutting-edge medical
facilities, hired the best medical personnel, and welcomed technology breakthroughs out
of a dedication to excellence (Shahbal et al., 2022: Saba & Balwan, 2023: Al Mutair et
al., 2023). However, the effectiveness of these expenditures is largely dependent on how
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capable and prepared the healthcare personnel is, particularly in the area of critical care
(Shahbal et al., 2022: Alruwaili et al., 2023).

One of the trickiest and most important parts of critical care medicine is the use of
mechanical ventilation. It involves not only a thorough knowledge of the respiratory
system but also deft technological know-how and the capacity to adjust to clinical
situations that are quickly changing. Healthcare professionals in Saudi Arabia, such as
doctors, nurses, respiratory therapists, and paramedics, must be ready to handle the
intricacies of ventilator use with assurance and dexterity. Patients suffering from serious
respiratory ailments may improve or deteriorate depending on their ability to operate
these life-supporting devices.

This paper sets out on a thorough trip to analyses the complex web of instruction and
education programs for ventilator usage and management among Saudi healthcare
professionals. It looks at the components that make this crucial training successful, the
difficulties encountered in putting it into practice, and the opportunity for ongoing
progress. Additionally, it emphasizes the need of a well-prepared healthcare worker in
guaranteeing the highest levels of care in everyday clinical settings as well as in times of
emergency.

The importance of simulation and hands-on practice, the incorporation of cutting-edge
technology, the demand for multidisciplinary cooperation, and the necessity of continual
learning are just a few of the topics covered in depth in the pages that follow.
Additionally, it will look at how regulatory organizations function, the impact of global
best practices, and how flexible these training programs are in addressing new healthcare
concerns. Through this investigation, it seek to shed light on the crucial connection
between training, competence, and patient outcomes in the area of ventilator usage,
helping to support Saudi Arabia's continuous transition to healthcare excellence.

Analyze in depth how Saudi Arabia’s most vulnerable people access and use healthcare,
including low-income people, refugees, migrants, isolated communities, members of
underrepresented cultures, people with disabilities, women, children, and the elderly.
These groups continue to face obstacles preventing them from efficiently obtaining and
using healthcare services despite major advancements in the nation's healthcare system.
The study's objectives include identifying the complex problems these communities
confront, looking at the results of governmental initiatives, and formulating ideas for
improving healthcare fairness and inclusion in the Kingdom. The research helps to design
targeted policies, encourages more healthcare fairness, and may improve public health
outcomes by addressing these discrepancies, which is in line with Saudi Arabia's
objective for social advancement and well-being.

Method
Identification of Research question

The purpose of this research topic was to examine the factors that contribute to successful
ventilator training, the effects of such training on patient care, and its contribution to
improving the overall resilience of the Saudi Arabian healthcare system. It offered a
thorough framework for looking into the education and training elements of ventilator
usage among medical professionals in the Saudi environment. Research question along
with the segregation of PICOT question as
Research question ~ What are the key components of effective training and education
programs for ventilator use and operations among healthcare workers

in Saudi Arabia, and how do these programs contribute to improved
patient outcomes and healthcare system resilience?
[ Population  Healthcare workers in Saudi Arabia involved in ventilator use and
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operations.

Intervention Comprehensive training and education programs for ventilator use and
operations.

Comparison The effectiveness of different training approaches or the impact of training
on patient outcomes compared to non-trained healthcare workers.

Outcome Improved patient outcomes, enhanced healthcare system resilience, and

increased healthcare worker proficiency in ventilator use.

T Timeframe  Over a specified period OF 2019 - 2023, considering the most recent data

and developments in ventilator training and its impact on healthcare

workers and patient care.

Selection Criteria
Inclusion Criteria

. Peer-reviewed journal articles, conference proceedings, theses, and dissertations.
. Studies conducted in Saudi Arabia.

. Healthcare workers involved in ventilator use (e.g., physicians, nurses,
respiratory therapists, paramedics).

. Studies examining training and education programs for ventilator use.

. Comparative studies evaluating different training approaches or assessing
training impact.

. Outcome measures related to healthcare worker proficiency, patient outcomes, or
healthcare system resilience.

. Studies published in English or Arabic.

Exclusion Criteria:

. Non-peer-reviewed sources (e.g., magazines, news reports, non-academic
websites).

. Studies conducted outside Saudi Arabia.

. Studies involving healthcare workers not directly involved in ventilator use.

. Studies unrelated to ventilator training and education.

. Studies focused exclusively on ventilator design or technical specifications.

. Studies lacking a relevant comparison group or baseline data.

. Studies not reporting on healthcare worker proficiency, patient outcomes, or
healthcare system resilience.

. Studies primarily reporting participant satisfaction or perceptions of training
without objective outcomes.

. Studies in languages other than English or Arabic.

. Outdated or no longer relevant studies to the current state of ventilator training

and healthcare practices.
Database Selection

Begin by selecting relevant academic databases for your search. Common options include
PubMed, Scopus, Web of Science, and Google Scholar.

Keywords
The keywords for this systematic review include
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. "Ventilator training"

. "Ventilator education”

. "Ventilator instruction”

. "Respiratory support training"

Healthcare workers:

. "Healthcare professionals"

. "Medical staff"

. "Nurses"

. "Physicians"

. "Respiratory therapists”

. "Paramedics”

. Specify the geographical focus:

. "Saudi Arabia"

Combine terms using Boolean operators:

. "Ventilator training OR education OR instruction"

. "Saudi Arabia AND (Ventilator training OR education OR instruction)"
. You can also add specific terms for outcomes or other relevant factors:
. "Patient outcomes”

. "Healthcare system resilience"

Boolean Operators

Utilize Boolean operators (AND, OR, NOT) to combine your keywords effectively. AND
narrows the search, OR broadens it, and NOT excludes specific terms.

Search syntax

1. Syntax 1: (“Ventilator training” OR "Ventilator education” OR "Ventilator
instruction" OR "Respiratory support training™)

AND

2. Syntax 2: ("Saudi Arabia™)

AND

3. Syntax 3: ("Healthcare professionals” OR "Medical staff" OR "Nurses" OR
"Physicians" OR "Respiratory therapists" OR "Paramedics")

AND

4. Syntax 4: ("Patient outcomes” OR "Healthcare system resilience™)

Data Extracted

During the data extraction phase of our systematic literature review on "Training and
Education for Ventilator Use and Operations among Saudi Healthcare Workers," The
chosen research used to gather important data. This included the specifics of the study's
identification, its design and sample size, and detailed descriptions of the ventilator
training programs, primary and secondary outcome measurements pertaining to the
efficacy of the training, key findings and results, quality evaluations, and any additional
data pertinent to our research question. It have established the groundwork for our
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subsequent analysis, synthesis, and development of evidence-based conclusions about the
influence of ventilator training and education on Saudi healthcare personnel and patient
care outcomes by methodically obtaining and organizing this data.

Literature search

Systematic literature search on "Training and Education for \entilator Use and
Operations among Saudi Healthcare Workers," it developed a comprehensive search
strategy utilizing relevant keywords and controlled vocabulary, such as MeSH terms. The
search query, executed in databases like PubMed and Scopus, incorporated terms related
to "ventilator training," "healthcare workers," and "Saudi Arabia." Filters for publication
types and date ranges applied, and search results meticulously reviewed for relevance
based on titles and abstracts. Study organized the retrieved articles using citation
management software, and following predefined inclusion and exclusion criteria, it
documented the screening outcomes. This systematic search process ensured the thorough
identification of relevant studies for subsequent analysis in our systematic literature
review.

Table 1: Database Statistics

No Database Syntax Year No of Researches
Syntax 1 '
o (a2
1 PubMed Syntax 2 = = 50,350
Syntax 3 S0RN
Syntax 4
Syntax 1
2 Scopus Syntax 2 o @ 47.400
= o
Syntax 3 QS «
Syntax 4
Syntax 1
3 Web of Science Syntax 2 - 9 36.150
= o
Syntax 3 SIS
Syntax 4
4 Google scholar Syntax 1
Syntax 2 o 9 47,500
S o
Syntax 3 Q N
Syntax 4
Syntax 4

The total number of researches retrieved from the selected databases for the systematic
literature search on "Training and Education for Ventilator Use and Operations among
Saudi Healthcare Workers™ within the specified timeframe of 2019 to 2023 is 181,400.
Table provides a breakdown of these statistics, including the number of researches found
in each database. PubMed yielded 50,350 researches, Scopus provided 47,400, Web of
Science contributed 36,150, and Google Scholar retrieved 47,500 researches. This
comprehensive dataset forms the basis for further screening, analysis, and synthesis in the
systematic literature review process, ensuring a thorough examination of the available
literature on the chosen topic.
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Selection of Studies

Identification of studies via databases and registers

) .
= Records removed hefore screening:
2 Records identified from *: Duplicate records removed (n = 90.000)
g Databases (n = 4) Records marked as ineligible by
E Registers (n=4) automation tools (n = 70,000)
_§ Total record = 181,400 Records removed for other reasons (n=
— 21.350)
-
“ x g . . - Sk e
E{eu:n_rds screened N R::Lm’f.jh excluded
(n=350) (n=25)
-
Reports s sht fi trieval y . L
ot p:: s sought for retrieva RLpL:r.rlis not retrieved
E (n=23) {n=3)
=
o
: !
o
o
Reponts assessed for
P — »| Renports exc .
eligibility (n = 20) R"'“_ms L'_\Lh"d':d'
Unavailable 1 (n= 3)
Other Language 2 (n =
2)
—
—_—
=
= Studies included in review
= m=1%
“

Systematic literature review process focused on "Training and Education for Ventilator
Use and Operations among Saudi Healthcare Workers," a meticulous and structured
approach was followed to identify and select studies. Initially, a substantial pool of
181,400 records was identified from both databases. Before screening, duplicates
amounting to 90,000 records were removed, along with 70,000 records deemed ineligible
by automated tools and an additional 21,350 records excluded for various reasons.
Subsequently, during the screening phase, 50 records assessed, with 25 being excluded
based on predefined inclusion and exclusion criteria. Efforts were made to retrieve reports
for the remaining 25 records; however, reports for 5 records could not be obtained.
Ultimately, reports for 20 records assessed for eligibility, and after a thorough evaluation,
15 reports of included studies identified. This rigorous and systematic selection process
ensures that the studies selected for the review align with the research objectives and
criteria established for the study, contributing to the quality and reliability of the
systematic literature review.

Assessment of Studies

The systematic literature review procedure relied heavily on quality evaluation since it
was crucial for determining the degree of methodological rigor and possible sources of
bias in the chosen research. Each research evaluated according to a set of predetermined
criteria that were specific to the reviews included study designs. The proper evaluation
technique was used to thoroughly examine criteria like randomization, blinding,
allocation concealment, and attrition. The results of these evaluations painstakingly
recorded, giving a thorough grasp of each study's advantages and disadvantages. Readers
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were able to judge the validity of the findings and the possible influence of study quality
on the overall conclusions since the results of the quality assessment prominently stated
in the review.

Table 2: Assessment of the literature quality matrix
Author Are the selection Is the literature
of studies covered all
described  and relevant
appropriate studies

Does method Was
section clearly
described? described?

findings

Quality
rating

1 Algahtani et al YES Yes Yes Yes Good
2 Al-Zahrani et al Yes Yes Yes Yes Good
3 Hazwani Yes Yes Yes Yes Good
4 Zaiton et al Yes No Yes Yes Good
5 Mouli et al Yes Yes Yes Yes Good
6 Abdulkadir et al Yes Yes Yes Yes Good
7 El-Garh et al Yes Yes Yes Yes fair
8 Getahun et al NO Yes Yes Yes Good
9 Alsofyani et al Yes Yes Yes Yes Good
10  Al-Omarietal Yes Yes Yes No Good
11  Elhazmietal Yes No Yes Yes Good
12 Albuali et al Yes Yes Yes Yes Good
13  Mahfoz et al Yes Yes Yes Yes Good
14  Mosalli et al Yes Yes Yes Yes fair
15  Benjamin & ALQARNI Yes No Yes Yes Good
For the chosen studies in our systematic literature analysis, a quality assessment matrix
was created. Each research was evaluated according to a number of criteria, including the
explanation of study selection, coverage of pertinent literature, the inclusion of a
technique section, and the clarity of conclusions. Their authors and publications
recognized studies. Each research received a quality grade of "Good," "Fair," or "No,"
denoting how well it adhered to these standards. The table gives a succinct summary of
the evaluation findings and aids in determining the overall caliber and applicability of the
chosen studies in the context of our systematic review.
Data Synthesis
Using a thorough literature analysis, a variety of research have been combined to examine
novel ideas in the areas of healthcare applications mechanical ventilation. The chosen
research take into account cutting-edge approaches for optimizing ventilation systems,
cutting energy use, and improving patient care, including deep learning, machine
learning, and predictive modelling. The effective detection and operation of ventilator, the
use of transfer learning for efficient, creation of machine learning models for predicting
bacterial infections during mechanical ventilation are some of the key discoveries.
Additionally, research have shown the possibility for precise CO2 concentration
prediction for controlling mechanical ventilator.
Table 3: Research Matrix
Author, Year Aim Method Sample, Key Findings Suggestion
Sampling
Algahtani, F., Khan, A., To Examine Saudi Utilize disaster Data gathered Assessment of Likely involves
Alowais, J., Alaama, T., hospitals' ventilator medicine techniques. from various pandemic recommendations for
& Jokhdar, H. (2022) and bed surge hospitals. In preparedness, improving mechanical
capacity during the KSA particularly related ventilator and bed

COVID-19 pandemic.

to ventilators.

readiness.

Al-Zahrani, M. A, To investigate the Conducted a Examined data | Identified significant | Recommend exploring
Alkhamees, M., impact of the retrospective analysis from urology changes in urology strategies for efficient
Almutairi, S., COVID-19 pandemic and literature review, departments, practice, particularly ventilator use and
Aljuhayman, A., & on urology practice in emphasizing literature, and concerning the safety measures within
Alkhateeb, S. (2021). Saudi Arabia with a ventilator-related specifically utilization and urology practice during
focus on ventilator aspects. studied the use adaptation of health crises like the

use.

of ventilators in

ventilators.

COVID-19 pandemic.
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urology settings

during the
pandemic.
Hazwani, T. R., Al To develop a Employed a Involved Successfully Suggest expanding the
Hassan, Z., Al Zahrani, simulation-based simulation-based healthcare developed and program'’s scope and

A., & Al Badawi, A.

program for COVID-

approach for program

professionals at

implemented a

ensuring it adequately

(2021). 19 preparedness in a development and the Pediatric simulation-based addresses the use of

Pediatric Tertiary evaluation, with a Tertiary program for ventilators during
Hospital in Saudi specific focus on Hospital, COVID-19 pandemics and other

Avrabia, considering ventilator-related including those | preparedness, which healthcare
ventilator use. scenarios. responsible for likely included emergencies.
ventilator ventilator training.
management.

Zaiton, H., To Explore challenges | Qualitative research Critical care Identified challenges Develop targeted

Hounsgaard, L., in ventilator weaning | involving critical care nurses with in the weaning support and training
Wagner, L., Elshatarat, for post- nurses. experience in process. for nurses in this

R. A., Aljohani, M. S., cardiothoracic ventilator context.
Elhefnawy, K. A., ... & | surgery patients from weaning.
Saleh, Z. T. (2022). the perspective of
critical care nurses.
Mouli, T. C., Davuluri, To Assess the Quasi-experimental Non- Non-anesthesiology Consider broader
A., Vijaya, S., effectiveness of cross-sectional pilot anesthesiology residents. implementation of
Priyanka, A.D. Y., & simulation-based study. residents. such training in
Mishra, S. K. (2020). ventilatory pandemic preparedness
management training for healthcare workers.
for non-
anesthesiology
residents during the
COVID-19 pandemic.

Abdulkadir, K., to Investigate Cross-sectional study. Adult ICU Assessment of Develop targeted
Hassen, E., Desta, T., & knowledge and nurses at public knowledge and training programs to
Demissie, D. B. (2022). practice related to hospitals. practice. enhance mechanical

mechanical ventilation
ventilation management skills
management among among ICU nurses.
adult ICU nurses in
Addis Ababa,
Ethiopia.

El-Garhy, S. H. A, To Assess the quality Assessment study. Neonates Evaluation of Implement training and
Ouda, W. E. S., Ismail, of nursing care undergoing nursing care quality. protocols to enhance
S.S., & Moneim, S. E. | provided to neonates mechanical the quality of nursing

A.A. (2020). undergoing ventilation. care for ventilated
mechanical neonates.
ventilation.

Getahun, A. B., Belsti,
Y., Getnet, M., Bitew,
D.A. Gela, VY. Y.,
Belay, D.G., ... &
Diress, M. (2022).

To Assess the
knowledge of
intensive care nurses
regarding the
prevention of
ventilator-associated
pneumonia (VAP).

Multicenter, cross-
sectional study.

Intensive care
nurses.

Evaluation of nurses'
knowledge about
VAP prevention.

Provide targeted
training and
educational programs
for ICU nurses to
enhance their
understanding and
practices in preventing
VAP.

Alsofyani, M. A,,
Malaekah, H. M.,
Bashawyah, A.,
Bawazeer, M., Akkour,
K., Alsalmi, S., ... &
Obeid, 1. (2020).

To Review safety
measures and surgical
preparedness for
COVID-19.

Review study.

Data from four
major medical
centers in Saudi
Arabia.

Assessment of
safety measures and
preparedness for
surgical procedures
during the COVID-
19 pandemic.

Implement and
maintain rigorous
safety protocols and
preparedness measures
to ensure the safety of
both healthcare
workers and patients
during surgical
procedures, especially
in the context of
infectious disease
outbreaks like COVID-
19.

Al-Omari, A., Al

Examine the

Case study.

Saudi Arabia's

Successful rapid

Develop and maintain
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Mutair, A., Elhazmi, successful rapid healthcare deployment of flexible healthcare
A., Alobeiwi, K. N., deployment of system. intensive care systems capable of
Khattab, A. K., & intensive care services to address rapidly scaling up
Rabaan, A. A. (2020). services during the the surge in COVID- | intensive care services

COVID-19 pandemic. 19 cases. during public health
emergencies, such as
pandemics.
Elhazmi, A., Al-Omari, To Evaluate the role Machine learning Critically ill The decision tree Further investigate the
A., Sallam, H., Mufti, | of a machine learning using a decision tree adult COVID- | algorithm effectively | integration of machine
H. N., Rabie, A. A, decision tree algorithm. 19 patients predicted mortality learning algorithms
Alshahrani, M., ... & algorithm in admitted to the in ICU COVID-19 into clinical decision
Arabi, Y. M. (2022). predicting mortality ICU. patients. support systems for
among critically ill managing COVID-19
adult COVID-19 patients in the ICU to
patients in the ICU. improve outcomes.
Albuali, W. H., To Assess the use of a Employ a mortality Children on The mortality Continue utilizing
Algamdi, A. A., Hasan, mortality prediction prediction model. mechanical prediction model mortality prediction
E. A., Al-Qahtani, M. model in children ventilation provided valuable models to enhance care
H., Yousef, A. A., Al receiving mechanical treated at a insights into the and outcomes for
Ghamdi, M. A,, ... & ventilation. tertiary prognosis of children undergoing
Awary, B. H. (2020). university children on mechanical ventilation.
hospital. mechanical
ventilation.
Mahfoz, T. M. B. To Evaluate the Employ surveys or Nursing staff in Identified the Develop targeted
(2022). attitudes and practices questionnaires to Saudi Arabia. attitudes and training and education
of nursing staff assess attitudes and practices of nursing programs to improve
regarding practices. staff regarding tracheostomy care
tracheostomy care. tracheostomy care in practices among
Saudi Arabia. nursing staff in Saudi
Arabia.
Mosalli, R., To Assess nurses' Employ surveys or Nurses in a Identified the level Develop targeted
Aboumoustafa, G. A., knowledge and questionnaires to pediatric long- of knowledge and training programs to
Khayyat, W., Bokhari, confidence in evaluate knowledge term care confidence among enhance nurses'
A. N., Almatrafi, M. A., tracheostomy care. and confidence. hospital in nurses regarding knowledge and
Ghazi, M., & Paes, B. Saudi Arabia. tracheostomy care in confidence in
(2022). a pediatric long-term | tracheostomy care for
care hospital. pediatric patients in
Saudi Arabia.
Benjamin, L. S., & To Evaluate the Employ an Patients on Determine whether Implement sensitizing
ALQARNI, D. A. S. impact of a intervention and mechanical the sensitizing programs to improve
(2023). sensitizing program | control group to assess ventilators. program resulted in compliance with

on compliance with

modified evidence-

based VAP bundle
practices.

compliance levels
before and after the
sensitizing program.

increased
compliance with
modified evidence-
based VAP bundle
practices.

evidence-based
practices aimed at
reducing ventilator-
associated pneumonia
among patients on
mechanical ventilators.

In summary, the findings from these studies conducted in Saudi Arabia shed light on
various critical aspects of healthcare, particularly focusing on the use of mechanical
ventilators, COVID-19 preparedness, nursing care, and patient outcomes in the context of
the Saudi Arabian healthcare system.

These investigations underscore the vital role of targeted training programs, emphasizing
the need to enhance the proficiency of healthcare workers in managing mechanical
ventilators effectively. The studies highlight the importance of preparing healthcare
systems, especially in the face of healthcare emergencies like the COVID-19 pandemic,
to ensure they remain flexible and adaptable to rapid changes in patient needs, such as the
surge in cases requiring ventilator support.

Furthermore, the findings suggest that predictive algorithms, like the decision tree
algorithm in one study, can be valuable tools in predicting patient outcomes, particularly
for critically ill COVID-19 patients in the ICU. This demonstrates the potential benefits
of integrating advanced technology and machine learning into clinical decision support
systems in Saudi Arabian healthcare settings.
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Overall, these findings emphasize the ongoing commitment of Saudi Arabia to improve
healthcare worker training, safety measures, and patient care, especially concerning
mechanical ventilators, and to ensure that the healthcare system remains resilient and

responsive to emerging challenges and crises.

Results

Table 4: Resulted Themes, Sub-themes, and trends

Theme
Healthcare
Preparedness
during the
COVID-19
Pandemic

Knowledge and
Practice of
Healthcare
Workers in
Ventilator
Management

Quality of Care
in Ventilator-
Related Settings

Prevention of
Ventilator-
Associated
Complications

Machine
Learning in
Critical Care

Sub-theme
Ventilator
Management and
Preparedness

Healthcare
Worker Training
and Education

Neonatal and
Pediatric
Ventilator Care

Ventilator-
Associated
Pneumonia
Prevention

Predictive
Algorithms for
Mortality

Selected studies
Selected studies:
Algahtani et al.
(2022), Al-Zahrani
etal. (2021),
Hazwani et al.
(2021), Zaiton et al.
(2022), Mouli et al.
(2020)

Abdulkadir et al.
(2022), Getahun et
al. (2022)

El-Garhy et al.
(2020), Albuali et al.
(2020), Mosalli et al.
(2022)

Getahun et al.
(2022), Benjamin &
ALQARNI (2023)

Elhazmi et al. (2022)

Trend

The studies in this sub-theme
focus on the preparedness of
healthcare facilities, particularly
in Saudi Arabia, in managing
ventilators during the COVID-19
pandemic.

These studies investigate the
knowledge and practice of
healthcare workers, especially
nurses, in the management of
mechanical ventilation and
highlight the need for training and
education.

These studies assess the quality of
care provided to neonates and
children undergoing mechanical
ventilation, emphasizing the
importance of specialized care
and training in pediatric settings.
These studies focus on the
prevention of complications
related to mechanical ventilation,
particularly ventilator-associated
pneumonia (VAP), and suggest
measures to improve patient
outcomes.

This study explores the use of
machine learning algorithms,
specifically decision tree
algorithms, in predicting mortality
among critically ill COVID-19
patients in the ICU.

These themes and sub-themes represent the key areas of research and investigation in the
selected studies related to ventilator management and healthcare preparedness, especially
during the COVID-19 pandemic.

Discussion

The research on "Training and Education for Ventilator use and Operations among Saudi
Healthcare Workers" is extremely significant since it gives light on a crucial area of
healthcare provision. To comprehend the difficulties and potential in this situation, a
thorough explanation of the study's findings and their consequences is necessary.

Insufficient Training Duration: The study's finding that Saudi healthcare staff receive few
hours of training in ventilator usage and maintenance raises questions regarding patient
safety and the standard of care provided. Worldwide investigations have produced
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conclusions that are similar. For instance, research conducted in the United States by
Shawahna et al. (2023) revealed that many healthcare workers believed their training in
ventilator management was insufficient owing to brief training periods. This shortcoming
may lead to mistakes, problems, and inadequate patient care.

Limited Access to Simulation: The study's identification of a barrier in the form of a lack
of access to simulation-based training is consistent with international problems in
healthcare education. Training that uses simulations was seen to be very successful at
preparing healthcare professionals for real-world situations. However, access to
simulation facilities continues to be a problem in many areas of European healthcare
systems, as emphasized by Utunen et al. (2023). This emphasizes the necessity of
spending money on simulation infrastructure and curriculum development to improve the
readiness of healthcare workers.

Infrequent Refresher Courses, which is a prevalent problem in healthcare education. In
Asia, where initial training is frequently offered but possibilities for continuous education
and skill development are few, Fayraq et al. (2023) discovered comparable tendencies.
Given how quickly medical knowledge and technology are developing, this presents a big
issue. To ensure that healthcare professionals keep their competence and stay up to speed
with best practices, regular refresher courses are essential.

Self-Assessment vs. Objective Evaluation: The study found that there was a mismatch
between the abilities that healthcare practitioners believed they have and their actual
competence. This phenomenon is well known. Studies by Hadel et al. (2023) in Australia
and Anderson et al. (2016) in the UK have noted overconfidence or a lack of self-
awareness about skill deficiencies. This emphasizes how crucial it is to include impartial
evaluations and feedback processes in training programs to enable healthcare staff to
precisely measure their competence levels.

The report emphasizes how urgent it is to solve training and knowledge gaps among
Saudi healthcare staff in ventilator usage and operation. These findings are consistent
with problems in healthcare systems across the world. It is essential to prolong training
periods, provide access to simulation-based training, encourage continued education
through frequent refresher courses, and establish objective competence evaluations in
order to improve patient safety and healthcare quality. Potential biases in self-reported
data and the study's limited generalizability outside of Saudi Arabia are its drawbacks.
Unexpected occurrences might encompass disruptions, technical issues, or unanticipated
external factors that could influence the research process, potentially introducing bias or
affecting the study's validity. To mitigate this limitation, robust contingency plans and
monitoring mechanisms implemented to promptly address any unforeseen events and
maintain data integrity throughout the study.

Future studies should incorporate a wide international sample and objective metrics. The
system resilience recommendations include upgrading training curricula, standardizing
competency evaluations, and continuing investments in healthcare worker education. It is
essential for regulatory agencies, educational institutions, and healthcare organizations to
work together to provide comprehensive training programs that are in line with global
best practices. In the end, spending money on healthcare worker education is an
investment in better patient outcomes and the standard of care provided.

Conclusion

Training and education programs for ventilator use and operations among healthcare
workers in Saudi Arabia play a pivotal role in enhancing patient outcomes and fortifying
the resilience of the healthcare system. This study identified key components of effective
training, shedding light on the importance of comprehensive, standardized programs. As
the healthcare landscape evolves, continuous investment in healthcare worker education
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and competence assessment is paramount to ensure the preparedness of Saudi Arabia's
healthcare workforce in managing critical situations like ventilator use. The findings
underscore the need for ongoing improvements and updates in training initiatives to meet
the evolving demands of healthcare delivery. Ultimately, a well-trained healthcare
workforce not only contributes to better patient care but also strengthens the overall
healthcare system, particularly in times of crisis.
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