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ABSTRACT

Background: Healthcare-associated infections (HAIs) continue to be a significant public health problem worldwide
resulting in additional morbidity, mortality, longer hospital stays, and more healthcare costs. Infection Prevention and
Control (IPC) programmes have been successfully adopted to reduce the burden of HAIs, but the evidence on the overall
effectiveness of IPC programmes in Saudi Arabia is limited.

Objective: The objective of this systematic review was to determine the effectiveness of Infection Prevention and
Control (IPC) programs in preventing Healthcare-associated infections (HAIs) in healthcare facilities in Saudi Arabia and
identify the interventions that can be correlated with good infection control outcomes.

Methods: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines were
followed in conducting the systematic review. The electronic databases (PubMed, Scopus, Web of Science, Embase,
CINAHL and Google Scholar) were searched for studies published from January 2014 to June 2026. Studies that were
originally conducted in Saudi Arabia and had been published in peer-reviewed journals and were evaluated on the
effectiveness of IPC interventions were included. Study characteristics, IPC strategies, outcome measures and findings
were extracted and qualitatively synthesized.

Conclusion: There is evidence that effective IPC programs in healthcare facilities can significantly reduce the number of
HAIs and enhance patient safety in Saudi Arabia. Continuous professional training, effective surveillance systems,
strengthening evidence-based IPC practices, and organizational commitment will further improve healthcare quality and
promote patient safety goals in Vision 2030 in Saudi Arabia. Standardized methods for future multicenter studies are
recommended to further substantiate the evidence base and inform policymaking.
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Safety, Hand Hygiene, Antimicrobial Stewardship.
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INTRODUCTION

Healthcare-associated infections (HAIs) are one of the
biggest threats to patient safety globally and are a major
driver of an increase in morbidity, mortality, hospital
stays and spiraling healthcare costs. According to the
World Health Organization (WHO), HAIs are infections
"caused by infection that occurred while the person was
receiving care in a healthcare facility, which were not
present or incubating at the time of admission. [1, 3]
These include central line-associated bloodstream
infections (CLABSI), catheter-associated urinary tract
infections (CAUTI), ventilator-associated pneumonia
(VAP), surgical site infections (SSI) and infections with
multidrug-resistant organisms (MDROs). Despite all the
medical advancements and clinical practices, HAIs are
still placing a heavy burden on healthcare systems,
especially acute care hospitals and intensive care units
where the patient is more susceptible to HAIs as they
undergo more invasive procedures and have weakened
immunity. Infection Prevention and Control (IPC) has
proven to be a critical part of the quality improvement
efforts within healthcare organizations aimed at reducing
HAIs. [5] These programs involve a coordinated series of
evidence-based interventions such as hand hygiene
promotion, implementation of standard precautions,
transmission-based precautions, cleaning and disinfecting
the environment, stocking and sterilizing medical
equipment, monitoring systems, and implementing
antibiotic stewardship and educating staff and ensuring
compliance with guidelines for infection prevention. [2, 8]

Various international research studies have shown that
effective IPC programmes can significantly contribute to
reducing the rates of infections, better patient outcomes,
safer health worker working practices, and lower health
care costs. [9] They only work if there are infection
control policies in place, staff are committed, policies are
monitored, staffed adequately, staff trained regularly and
staff adhere to the protocols. Saudi Arabia has been
making tremendous strides to bolster its infection
prevention and control system over the decade, especially
since the onset of the Middle East Respiratory Syndrome
Coronavirus (MERS-CoV) and the current COVID-19
pandemic. Prevention of HAI is of critical importance,
therefore the Saudi Ministry of Health has adopted an
extensive  national IPC  guideline based on
recommendations from the World Health Organization
and the Centers for Disease Control and Prevention. [3,
11] National-based initiatives like the Healthcare-
Associated Infection Surveillance Program, standardized
infection prevention bundles, accreditation requirements,
and continuous quality improvement projects have made a
great impact on improving infection surveillance and
prevention in both public and private healthcare facilities.
In addition, use of electronic surveillance equipment and
health workers' training has helped to enhance compliance
with infection control measures. There are many primary

studies that have assessed individual IPC interventions in
Saudi Arabian healthcare programs, but there is a lack of
cohesive evidence to support IPC interventions. [4, 9]

The designs of the studies, the hospital environment, the
interventions employed and the outcome measures used
differ across the studies, which makes it difficult to
conclude overall effectiveness of IPC programs in the
Kingdom. Thus a systematic synthesis of evidence is
needed to assess the effect of these programs on reducing
HALI, to pinpoint the best interventions and to point to
gaps in knowledge. The results of this systematic review
will facilitate evidence-based recommendations to
healthcare providers, healthcare policy makers and
hospital ~administrators that help in continuous
improvement of infection prevention practices and
improve patient safety in Saudi Arabia.

Rationale and Importance of Study

Despite considerable progress in medical care and
infection prevention and control, healthcare-associated
infections (HAIs) remain a serious threat to healthcare
systems globally. These infections are linked with greater
morbidity, mortality, longer hospital stays, greater
healthcare costs, and the development of antimicrobial
resistance. [7, 10] While Infection Prevention and Control
(IPC) programmes are commonly in place to help control
HAIs, the effectiveness of IPC varies between different
healthcare facilities, because they have different
resources, staff compliance, surveillance systems and
implementation strategies. There is therefore a need to
critically review the evidence to identify interventions in
the IPC that have proved to be most effective in
decreasing the occurrence of HAIs and enhancing patient
safety. In recent years, Saudi Arabia has witnessed
significant changes in the healthcare sector, as a result of
national quality improvement initiatives and the goals of
Vision 2030. [8, 12]

The country has improved its infection prevention
infrastructure by having a national IPC guidance,
improving surveillance systems, national accrediting
standards for health care delivery, antimicrobial
stewardship programmes and ongoing education for
healthcare professionals. In addition, the experience
gained from a Middle East Respiratory Syndrome
Coronavirus (MERS-CoV) outbreak and the COVID-19
pandemic has highlighted the need for adequate infection
prevention efforts to keep the healthcare systems
functional. [6] Although there has been an increasing
number of publications, so far there is limited evidence
available as studies have been conducted on particular
hospitals, departments or on specific measures of
infection prevention. Healthcare professionals and
policymakers are challenged to have a full picture of the
general impact of IPC programs because of variations in
study design, patient populations, health care
environment, and outcome measures. This is a gap that
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needs to be addressed with a systematic review that will
bring together the existing research and give a evidence-
based review of the effectiveness of IPC programs. [12,
[13]]

The results of this systematic review will provide
important information for healthcare administrators,
infection control workers, physicians, scientists and
decision makers. The review can help inform evidence-
based decision making, maximize the use of limited
resources, enhance national infection control policies, and
ensure adherence to international standards for the best
infection prevention services. Further, the review will also
help to identify gaps in existing research, which will help
shape the future of research and lead to the use of
innovative and sustainable IPC interventions.

Research Gaps

While many studies have investigated the implementation
of Infection Prevention and Control (IPC) programmes in
healthcare facilities in Saudi Arabia, the available
evidence is disjointed and mostly specific to a particular
hospital, clinical department or to a given intervention,
e.g. hand hygiene, surveillance systems, or care bundles.
[14] Comparing findings from different studies is
challenging due to the diversity of study designs,
healthcare settings, outcome measures and reported
effectiveness of IPC programs for the overall impact on
reducing HAIs. In addition, there are no recent systematic
reviews that collate evidence from a variety of healthcare
environments in Saudi Arabia, and take the changing
national infection control policies and post-COVID-19
Saudi healthcare context into account. [8] The systematic
review can help fill this gap by offering a comprehensive
review of the effectiveness of IPC programs, identifying
interventions that have been most successful, pinpointing
areas of further improvement, and leading to evidence-
based recommendations to enhance infection prevention
practices and patient safety in healthcare facilities across
Saudi Arabia.

STUDY OBJECTIVES

Main Objective

To undertake a systematic assessment of the effectiveness
of Infection Prevention and Control (IPC) programmes to
prevent reduction of HAIs in health care facilities in Saudi
Arabia.

Allied Objectives
The allied objectives of this study were:

- To evaluate the effect of a program of Infection
Prevention and Control (IPC) on the incidence of
Health Care Associated Infections (HCAI), such as
Central Line Associated Bloodstream Infection
(CLABSI), Catheter Associated Urinary Tract
Infection (CAUTI), Ventilator Associated Pneumonia
(VAP), Surgical Site Infection (SSI) and other Health
Care Associated Infections (HCAI).

- Explore the different Infection Prevention and Control
(IPC) interventions and strategies used in a healthcare
facility in Saudi Arabia, such as hand hygiene
initiatives, surveillance systems, isolation precautions,
environmental cleaning, antimicrobial stewardship
programs and infection prevention care bundles.

RESEARCH METHODOLOGY

Research Question
The research questions of the current study are:

Q1. What is the effectiveness of Infection Prevention and
Control (IPC) programs at Healthcare Associated
Infection (HAI) reduction in Saudi Arabia healthcare
facilities?

Q2. What Infection Prevention and Control interventions
have been proven to be most effective in reducing the risk
of infection in a healthcare setting, including preventing
Central line-associated bloodstream infections (CLABSI),
CAUTI (catheter-associated urinary tract infections),
VAP (ventilator-associated pneumonia), surgical site
infection (SSI) and other healthcare-associated infections
(HAIs)?

Research Design

A systematic review research design was used to evaluate
comprehensively the effectiveness of Infection Prevention
and Control (IPC) programs in health care facilities for
the prevention of HAIs in Saudi Arabia. This review was
carried out in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA 2020) guidelines, which are designed to be a
transparent, rigorous and reproducible process for the
study selection and reporting. Systematic search of peer-
reviewed studies was conducted by using electronic
databases and predefined search terms and eligibility
criteria, relevant studies were identified. The studies that
were selected were then critically appraised for
methodological quality and relevant data were extracted
and synthesized to provide an overview of the
effectiveness of IPC interventions, best practices, and
identify gaps in evidence. This research design facilitates
the synthesis of results from various studies and thus
helps to provide a sound evidence, which will help in
clinical practice, healthcare policy and future studies in
infection prevention and control in Saudi Arabia.

Search Strategy

A thorough literature search was performed to find
effective studies on the effectiveness of Infection
Prevention and Control (IPC) programs in the reduction
of HAIs in the Kingdom of Saudi Arabia. Systematic
searches were conducted in electronic databases
(PubMed, Scopus, Web of Science, Embase, CINAHL
and Google Scholar) for articles published from January
2014 to June 2026. Medical Subject Headings (MeSH)
were used in combination with free text keywords with
the aid of Boolean operators (AND, OR). Study reference
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lists were also hand searched to find other relevant
publications. Duplicate records were eliminated before
screening and all retrieved studies were evaluated against
a set of eligibility criteria to include the most relevant and
quality evidence.

Types of Studies Included

The studies in this systematic review were original, peer-
reviewed, and investigated the healthcare-associated
infection (HAI) effectiveness of Infection Prevention and
Control (IPC) programs in healthcare facilities in Saudi
Arabia. Randomized controlled trials, quasi-experimental
studies, prospective and retrospective cohort studies, case-
control studies, cross-sectional studies, before and after
intervention studies, and observational studies reporting
relevant outcomes in relation to IPC interventions were
included. Literature published in English in the period
2014 to June 2026 was included. Editorials,
commentaries, conference abstracts, case reports, case
series, review articles, study protocols and studies out of
Saudi Arabia were excluded in order to include high
quality primary evidence.

Keywords

In order to enhance the sensitivity of search, following
keywords were used separated by Boolean operators
(AND, OR):

"Infection Prevention and Control" OR "Infection
Control" OR IPC OR "Infection Prevention Program*"
OR "Infection Control Program*" OR "Hospital Infection
Control" AND "Healthcare-Associated Infection*" OR
HAI OR "Hospital-Acquired Infection*" OR HCAI OR
"Nosocomial Infection*" OR CLABSI OR CAUTI OR
VAP OR "Ventilator-Associated Pneumonia" OR
"Surgical Site Infection*" OR SSI.

Data Management

All records that were found by searching the database
were downloaded to reference management software,
which was used to delete duplicate citations before
screening. Titles and abstracts were initially screened for
inclusion according to the predetermined
inclusion/exclusion criteria and then the full text of those
articles that appeared to meet the criteria were assessed.
Details about study characteristics (author, year of
publication, study design, healthcare setting, sample size,
Infection Prevention and Control (IPC) intervention,
outcome measures and key findings on healthcare
associated infections (HAIs) were extracted in a
standardized data extraction form. Extracted data were
checked for completeness and accuracy prior to being
synthesized qualitatively in evidence tables. All
inconsistencies or discrepancies occurring in the process
of data extraction were discussed by the researchers to
make sure the extracted information is consistent and
reliable.

Result

A total of 131 research studies and one report was also
included in the study. The researcher had tried to include
the available studies on effectiveness of infection
prevention and control programs in reducing healthcare-
associated infections in Saudi Arabia. Out of these
identified studies, 19 were removed because of
duplication of records, references and location and 21
studies were marked as ineligible, as not including the
above stated concept and 17 for some other unavoidable
conditions. One report was included in the study.
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Health Care

strengthen the quality and safety
of healthcare services.

The effectiveness of Infection Prevention and Control
(IPC) programs

Most of the studies included in this review found that
comprehensive Infection Prevention and Control (IPC)
programs led to large decreases in healthcare-associated
infections. [3] Hospitals with multimodal IPC strategies
reported fewer CLABSI, CAUTI, VAP and SSI. Facilities
that implemented multiple components of the
intervention, including surveillance systems and regular
staff training, standardized clinical protocols, and
continuous performance monitoring, experienced the most
improvement. [7]

Healthcare Workers' Compliance

The majority of the studies reported that IPC interventions
increased compliance with infection prevention practices.
[2, 3, 8] Rise in hand hygiene awareness was associated
with reductions in infection in every setting; increased use
of personal protective equipment (PPE); compliance with
isolation  precautions; and increases in  proper
environmental cleaning procedures were also associated
with reductions in infection, in every setting. Regular
educational programs, clinical audits and performance
feedback were found to be important factors that led to a
sustained compliance among healthcare workers. [11, 15]

How the project can impact patient outcomes

Multiple studies showed that successful IPC programs led
to better patient outcomes such as the reduction of
healthcare-associated infections, shorter hospital stay,
decreased incidence of intensive care unit infections, and
the reduction of infection related morbidity and mortality.
Other studies also found lower health care costs from
lowered complicated incident rates and use of fewer
antibiotics and resources for preventable infections. [4,
[16]]

Barriers and Facilitators

Factors that promoted the successful implementation of
IPC covered leadership of the institution, availability of
trained infection control  personnel, continuous
professional education, good surveillance systems, and
organizational support. [3] On the other hand, barriers
often mentioned were weak staffing, lack of consistency
in compliance with the infection control guidelines, lack
of materials or resources, high workload among
healthcare workers, and differences in national guidelines
compliance in institutions. [9]

Overall Evidence Synthesis
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The literature reviewed shows that implementing well-
structured Infection Prevention and Control programs is
effective in reducing HAI in HAs in Saudi Arabia.
Multimodal interventions that combined surveillance,
education, standardized care bundles, hand hygiene
promotion, antimicrobial stewardship and continuous
quality improvement were most effective. [11] The
differences in the study design, intervention components,
outcome measures and healthcare settings, however,
underscore the need for additional high quality
multicenter studies to further enhance the evidence base
and inform the national rollout of standardized IPC
practices. [14]

DISCUSSION

This systematic review aimed to present a summary of the
available evidence on the effectiveness of IPC programs
in reducing HAIs in healthcare facilities in Saudi Arabia.
In summary, the results suggest that in general, effective
IPC programmes are linked to substantial decreases in the
occurrence of HAIs and to better patient safety. [6, 8, 13]
The results of comprehensive IPC strategies were reported
to be more successful in terms of infection control
outcomes than less structured interventions were. The

reviewed studies showed that the multimodal
interventions such as hand hygiene promotion,
surveillance systems, environmental cleaning,
antimicrobial  stewardship, staff education, and

standardized care bundles, were more effective than
single-component interventions. [7, 16] These integrated
strategies helped lower the incidence of common HAIs,
including central line-associated bloodstream infections
(CLABSI), catheter-associated urinary tract infections
(CAUTI), ventilator-associated pneumonia (VAP) and
surgical site infections (SSI). The results indicate that
providing multiple evidence-based interventions is more
effective at improving the effectiveness of infection
prevention and fostering ongoing improvements in the
quality of healthcare. [3, 11]

An additional key finding was that IPC programs had a
positive effect on healthcare workers' adherence to
infection prevention. Frequent training, clinical auditing
and continuous performance feedback was linked to better
hand hygiene, personal protective equipment (PPE) use
and infection control protocols. [4, 9] Greater compliance
by healthcare workers was consistently associated with
lower infection rates, highlighting the need for continued
training and support for staff. The review also highlighted
some determinants of the successful implementation of
IPC programs. Facilitators of effective infection
prevention were often strong leadership, adequate
staffing, continuous surveillance, and institutional
commitment. However, barriers related to limited
resources, staffing shortages, workload, and variable
compliance with guidelines were commonly reported. [17,
18] To maximize the effectiveness of IPC initiatives in
healthcare settings, addressing these challenges is critical.

Saudi Arabia has achieved significant improvements in
enhancing infection prevention and control practices,
including national health reforms, surveillance systems,
accreditation standards, and quality improvement efforts.
All these efforts have helped to improve the
implementation of IPC programs and patient safety. [15,
16, 18]

Comparisons of the included studies are restricted due to
differences in study design, healthcare environment and
outcome measures, and the need for greater
standardization in reporting and multicenter studies are
emphasized. Overall, the results of this systematic review
confirmed the effectiveness of an IPC program in
decreasing HAIs in Saudi Arabia. On-going investment in
evidence-based infection prevention strategies, training
healthcare workers, and effective surveillance systems
will continue to play an important role in further
enhancing outcomes for patients and the quality and
safety of the health care system as a whole, across the
country.

CONCLUSION

This is a systematic review that shows that the
Implementation of Infection Prevention and Control (IPC)
programs is highly effective in reducing Healthcare
associated infections (HAIs) and enhancing patient safety
in healthcare facilities in Saudi Arabia. The evidence
shows that the implementation of comprehensive IPC
measures — hand hygiene promotion, surveillance
systems, antimicrobial stewardship, staff education,
environmental cleaning and standardized care bundles —
are effective in reducing the occurrence of common HAIs,
including central line-associated bloodstream infections
(CLABSI), catheter-associated urinary tract infections
(CAUTI), ventilator-associated pneumonia (VAP) and
surgical site infections (SSI). Additionally, good
adherence of health care personnel and effective
institutional support were seen as important factors for
effective implementation of IPC. While the reviewed
studies documented positive results, the diversity of study
designs, health care services, and intervention approaches
demonstrate the need for further standardisation and
evaluation. In summary, consistent investment in
evidence based IPC programs will align with a Saudi
Arabia's vision of patient safety and excellence, enhance
the quality of healthcare, and lower the incidence of
HAIs.

FUTURE SCOPE OF STUDY

The study is limited by low sample size and no control
group. Therefore, future studies should take more
multicenter prospective studies and high quality
randomized or quasi-experimental studies to obtain more
evidence of the long-term effectiveness and sustainability
of Infection Prevention and Control (IPC) programs in
Saudi Arabia. Comparable outcome measures and
reporting systems should be used to enable comparisons
between health care settings.
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