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Abstract

Healthcare-associated infections (HAIs) remain a significant challenge to patient safety,
quality of care, and health system sustainability worldwide. Despite advances in infection
prevention and control (IPC), many healthcare organizations continue to rely on
fragmented, department-specific strategies that fail to address the complex and
interconnected nature of infection risks across care pathways. This review reconceptualizes
infection prevention as a multidepartmental, system-wide function, integrating clinical
practices, organizational governance, and digital health strategies. Drawing on recent
evidence, the review synthesizes how coordinated actions across medical and support
departments enhance compliance with IPC protocols, strengthen surveillance and early
detection, and reduce transmission during patient flow and care transitions. The analysis
highlights the critical role of leadership, workforce engagement, policy alignment, and
digital infrastructure in enabling effective infection prevention. An integrated conceptual
perspective is proposed, illustrating how clinical, organizational, and technological
elements interact to form resilient infection prevention systems. By moving beyond siloed
approaches, this review provides a comprehensive framework to guide healthcare leaders,
policymakers, and researchers in designing sustainable, coordinated, and adaptive IPC
strategies suited to modern healthcare environments.
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INTRODUCTION AND BACKGROUND

Healthcare-associated infections (HAIs) continue to represent one of the most persistent
threats to patient safety and healthcare quality worldwide. They are associated with
increased morbidity and mortality, prolonged hospital stays, rising antimicrobial resistance,
and substantial financial burdens on health systems. Despite decades of infection
prevention and control (IPC) initiatives, global estimates suggest that a significant
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proportion of HAIs remain preventable through improved systems, behaviors, and
coordination across care settings (World Health Organization, 2016; CDC, 2022).
Traditionally, IPC has been conceptualized as the responsibility of specialized infection
control teams or limited to specific clinical departments. While these units play a critical
role, such siloed approaches often fail to address the interconnected nature of modern
healthcare delivery, where patients move rapidly across departments, professionals, and
care environments. Transitions between emergency care, diagnostics, inpatient units,
procedural areas, and outpatient services create multiple points of infection risk,
particularly when communication gaps and inconsistent practices exist (Harbarth et al.,
2018).

In recent years, there has been growing recognition that effective infection prevention must
be understood as a health-system function rather than a task confined to individual
departments. Multidisciplinary collaboration, standardized processes, and shared
accountability are increasingly viewed as essential to reducing infection transmission and
sustaining IPC performance (Storr et al., 2017). Evidence indicates that healthcare
organizations with strong leadership commitment, integrated governance structures, and
coordinated workforce engagement achieve better compliance with IPC measures and
lower infection rates (Pittet et al., 2020).

At the same time, digital transformation has reshaped the landscape of infection prevention.
Electronic health records, real-time surveillance systems, automated alerts, and data
dashboards enable earlier detection of outbreaks, monitoring of compliance, and system-
wide visibility of infection risks. However, the effectiveness of these tools depends largely
on how well they are embedded into clinical workflows and organizational decision-making
across departments (Fakih et al., 2022). Without integration, digital solutions may add
complexity rather than resilience to IPC systems.

The literature on infection prevention is extensive but fragmented. Many reviews focus on
single interventions—such as hand hygiene or antimicrobial stewardship—or on specific
departments, such as intensive care or surgical units. Fewer studies synthesize IPC
strategies across the full spectrum of medical and support departments while
simultaneously addressing clinical, organizational, and digital dimensions. This gap limits
the ability of healthcare leaders and policymakers to design comprehensive, system-level
IPC frameworks aligned with contemporary healthcare complexity.

Accordingly, this review aims to reconceptualize infection prevention in healthcare by
adopting a multidepartmental and systems-based perspective. By integrating evidence
on clinical practices, governance mechanisms, workforce factors, and digital strategies, the
review seeks to provide a unified understanding of how coordinated IPC approaches can
enhance patient safety, strengthen organizational resilience, and support sustainable
healthcare performance.

METHODOLOGY

This review adopted an integrative review methodology to comprehensively examine
infection prevention and control (IPC) strategies across medical departments, with
particular emphasis on clinical practices, organizational governance, and digital health
interventions. An integrative approach was selected to allow the inclusion of diverse study
designs, including quantitative, qualitative, mixed-methods, and implementation studies,
thereby capturing the multidimensional nature of infection prevention within complex
healthcare systems.

A systematic literature search was conducted across major electronic databases, including
PubMed, Scopus, Web of Science, and CINAHL, covering publications from January

564



Cultura. International Journal of Philosophy of Culture and Axiology  21(3s)/2024

2016 to December 2024. The search strategy combined controlled vocabulary and free-
text terms related to infection prevention, healthcare-associated infections,
multidisciplinary care, organizational governance, and digital health. Reference lists of
relevant reviews were also manually screened to identify additional eligible studies.

Studies were included if they examined IPC interventions or strategies involving more
than one medical or support department, or if they explicitly addressed system-level,
organizational, or technological dimensions of infection prevention in healthcare settings.
Exclusion criteria comprised single-department technical reports, editorials, non-peer-
reviewed opinion pieces, and studies conducted outside healthcare environments.

Two independent reviewers screened titles and abstracts for eligibility, followed by full-text
review to confirm inclusion. Discrepancies were resolved through consensus. The
methodological quality of included studies was appraised using appropriate critical
appraisal tools based on study design, ensuring credibility and transparency in evidence
synthesis.

Data extraction focused on study characteristics, healthcare setting, departments involved,
type of IPC strategy, and reported outcomes. A narrative synthesis approach was
employed to integrate findings across heterogeneous study designs, enabling thematic
comparison and the development of an integrated, multidepartmental perspective on
infection prevention strategies in modern healthcare systems.

Clinical Strategies for Infection Prevention Across Medical Departments

Clinical strategies for infection prevention and control (IPC) form the operational
backbone of efforts to reduce healthcare-associated infections (HAIs) across healthcare
systems. In contemporary healthcare environments, infection risks are not confined to a
single department but emerge from patient movement, shared procedures, and
interdependent workflows across emergency, inpatient, procedural, diagnostic, and
outpatient settings. Consequently, effective clinical IPC requires consistent, standardized
practices that are implemented coherently across all medical departments.

At the core of clinical IPC strategies is hand hygiene, which remains the most effective
and cost-efficient intervention for reducing pathogen transmission. Evidence consistently
demonstrates that sustained improvements in hand hygiene compliance across
departments—supported by monitoring, feedback, and leadership reinforcement—are
associated with significant reductions in HAIs, including bloodstream and respiratory
infections (Pittet et al., 2020). Importantly, hand hygiene effectiveness depends on uniform
adherence across departments rather than isolated excellence in high-risk units alone.
Aseptic technique and standard precautions constitute another foundational clinical
strategy. These practices apply across invasive procedures performed in emergency
departments, operating theaters, intensive care units, and diagnostic or interventional areas.
Variability in technique between departments has been identified as a major contributor to
infection risk, particularly during transitions of care (Harbarth et al., 2018). Standardization
of clinical protocols, supported by competency-based training, has been shown to reduce
device-associated infections such as catheter-related bloodstream infections and surgical
site infections.

Isolation and transmission-based precautions are critical clinical strategies that require
strong interdepartmental coordination. Patients suspected or confirmed to have
transmissible infections often move through multiple departments for diagnostics,
procedures, or transfer of care. Delays or inconsistencies in isolation practices during these
transitions increase the risk of cross-transmission (Storr et al., 2017). Studies indicate that
integrated isolation protocols, shared alert systems, and clear communication pathways
improve compliance and reduce transmission events.
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Antimicrobial stewardship represents a cross-cutting clinical strategy with significant
implications for infection prevention and antimicrobial resistance. Stewardship activities—
including appropriate prescribing, de-escalation, and duration optimization—require
collaboration between prescribers, pharmacists, microbiology services, and clinical teams
across departments. Evidence shows that coordinated stewardship programs are associated
with reductions in multidrug-resistant organisms and Clostridioides difficile infections,
while also improving clinical outcomes (Baur et al., 2017).

Environmental hygiene and medical device reprocessing are essential but often
under-recognized components of clinical IPC. High-touch surfaces, shared equipment, and
procedural tools can serve as reservoirs for pathogens when cleaning practices are
inconsistent across departments. Studies demonstrate that standardized environmental
cleaning protocols, combined with auditing and feedback, significantly reduce
environmental contamination and subsequent infection risk (Donskey, 2019).

Finally, safe patient flow and handover practices play a critical role in minimizing
infection risk. Transitions between departments represent vulnerable points where IPC
measures may be overlooked. Structured handovers that explicitly include infection status,
isolation requirements, and device information have been shown to reduce lapses in clinical
IPC and improve continuity of infection prevention practices (Fakih et al., 2022).

Table 1. Clinical Infection Prevention Strategies Across Medical Departments

Clinical Strategy | Key Departments Primary Evidence
Involved Infection Risks | Summary
Addressed
Hand hygiene All clinical and Cross- Strong evidence for
programs diagnostic transmission, reduced HAI rates
departments HAIs with sustained
compliance
Aseptic technique | Emergency, inpatient, | Device-related Reduces catheter-
& standard surgical, ICU, and procedural and procedure-
precautions procedural units infections associated infections
Isolation & Emergency, wards, Airborne, Improves
transmission-based | diagnostics, droplet, contact containment during
precautions outpatient services infections patient movement
Antimicrobial All prescribing Antimicrobial Reduces resistant
stewardship departments, resistance, C. infections and
pharmacy, difficile inappropriate
microbiology antibiotic use
Environmental Clinical units, Surface and Associated with
cleaning & diagnostics, support | device lower environmental
equipment services contamination pathogen load
reprocessing
Structured patient | Emergency, inpatient, | IPC failures Enhances continuity
handover interdepartmental during care of infection
transfers transitions prevention practices

Collectively, the evidence indicates that clinical infection prevention strategies are most
effective when implemented as coordinated, system-wide practices rather than isolated
departmental initiatives. Alignment of protocols, shared accountability, and continuous
clinical training across all medical departments are essential for sustaining infection
prevention performance.
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Organizational and Governance Strategies for Infection Prevention

Organizational and governance strategies are central to sustaining effective infection
prevention and control (IPC) across healthcare systems. While clinical interventions
address immediate transmission risks, governance structures shape how consistently these
interventions are implemented, monitored, and improved across medical departments.
Evidence increasingly indicates that healthcare-associated infections (HAIs) are influenced
as much by organizational culture, leadership, and accountability as by technical
clinical practices.

Strong leadership commitment is a foundational element of effective IPC governance.
Senior leadership engagement signals organizational prioritization of infection prevention,
facilitates resource allocation, and reinforces compliance expectations across departments.
Studies have shown that hospitals with visible executive sponsorship of IPC programs
demonstrate higher adherence to protocols and lower HAI rates compared with
institutions where IPC is delegated solely to operational units (Storr et al., 2017; Mitchell
et al., 2021). Leadership involvement is particularly critical in resolving cross-departmental
barriers related to staffing, workload, and infrastructure.

Multidisciplinary IPC committees and governance bodies play a pivotal role in
coordinating infection prevention activities across medical departments. These structures
bring together clinical leaders, nursing management, pharmacy, laboratory services,
environmental services, occupational health, and information technology. Effective
committees are characterized by clear mandates, decision-making authority, and regular
performance review cycles. Evidence suggests that multidisciplinary governance structures
enhance communication, align departmental priorities, and reduce variation in IPC
practices across care settings (Zingg et al., 2019).

Policies, standard operating procedures, and role clarity represent another critical
governance dimension. Organization-wide IPC policies ensure consistency in practices
such as isolation, device management, and outbreak response. However, policies alone are
insufficient without clear role definitions and accountability mechanisms. Studies highlight
that ambiguity regarding responsibilities for IPC tasks—particularly during
interdepartmental transitions—contributes to compliance gaps and increased infection risk
(Huis et al., 2018). Embedding IPC responsibilities into job descriptions, clinical pathways,
and performance evaluations has been associated with improved adherence and
sustainability.

Workforce development and continuous training programs are essential organizational
enablers of infection prevention. High staff turnover, competing clinical demands, and
evolving guidelines challenge consistent IPC implementation. Evidence supports the
effectiveness of structured onboarding, recurrent competency-based training, and targeted
education linked to department-specific risks (Mitchell et al., 2021). Importantly,
governance strategies that foster a learning-oriented safety culture—rather than punitive
compliance monitoring—are more successful in achieving long-term behavior change.
Monitoring, audit, and feedback systems serve as governance mechanisms that
translate policy into practice. Regular auditing of hand hygiene, isolation compliance, and
environmental cleaning, combined with transparent feedback to departments, has been
shown to improve performance and sustain gains over time (Pittet et al., 2020). At the
organizational level, dashboards and performance indicators enable leadership to track
trends, identify high-risk areas, and prioritize improvement initiatives.

Finally, organizational culture and psychological safety strongly influence IPC
effectiveness. Cultures that encourage speaking up, reporting breaches, and learning from
near-misses are associated with lower infection rates and better staff engagement (Weaver
etal., 2018). Governance strategies that integrate IPC into broader quality and patient safety
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frameworks help normalize infection prevention as a shared organizational responsibility
rather than a specialized function.

Collectively, the evidence demonstrates that robust organizational and governance
strategies are indispensable for translating clinical IPC knowledge into consistent practice
across medical departments. By aligning leadership, policies, workforce development, and
accountability mechanisms, healthcare organizations can build resilient infection
prevention systems capable of adapting to evolving clinical and public health challenges.

Digital and Technological Strategies for Infection Prevention

Digital and technological innovations have become increasingly integral to infection
prevention and control (IPC) in modern healthcare systems. As care delivery grows more
complex and data intensive, digital tools provide critical capabilities for real-time
surveillance, early detection, interdepartmental communication, and performance
monitoring. When effectively integrated into organizational and clinical workflows,
technology enhances the capacity of healthcare systems to anticipate, identify, and mitigate
infection risks across departments.

One of the most significant digital advancements in IPC is the use of electronic
surveillance systems linked to electronic health records (EHRs). These systems enable
continuous monitoring of microbiological data, clinical indicators, and patient movement,
allowing early identification of potential outbreaks and high-risk patients. Evidence
indicates that automated surveillance tools outperform manual surveillance in sensitivity
and timeliness, leading to earlier interventions and reduced transmission (Wright et al., 2018;
Yokoe et al., 2020). Importantly, system-wide surveillance supports coordinated action
across departments such as emergency, inpatient units, laboratories, and infection control
teams.

Clinical decision support systems (CDSS) represent another key technological strategy.
These tools provide real-time prompts and alerts related to isolation requirements,
antimicrobial prescribing, device management, and testing protocols. Studies have shown
that CDSS embedded within clinical workflows improve adherence to IPC guidelines and
reduce inappropriate antibiotic use, particularly when alerts are context-specific and aligned
with departmental practices (Fakih et al., 2022). However, alert fatigue remains a challenge,
underscoring the need for careful system design and governance.

Digital technologies also play a crucial role in monitoring compliance with IPC
practices. Electronic hand hygiene monitoring systems, barcode-based tracking of
equipment cleaning, and sensor-enabled room monitoring provide objective data on
adherence to protocols. Although evidence on their direct impact on infection rates is
mixed, these technologies have demonstrated value in improving compliance and
supporting feedback-driven improvement initiatives when combined with leadership
engagement and staff education (Boyce, 2019).

Data integration and visualization tools, such as dashboards and analytics platforms,
support infection prevention governance at both departmental and organizational levels.
By aggregating data from multiple sources—including laboratory results, environmental
services, staffing levels, and patient flow—dashboards enable leadership to identify trends,
assess risk hotspots, and allocate resources strategically. Studies highlight that organizations
using integrated dashboards achieve faster response times to emerging infection threats
and more consistent interdepartmental coordination (Bardon et al., 2020).

Emerging technologies, including artificial intelligence (AI), machine learning, and
predictive analytics, are increasingly applied to infection prevention. These tools offer
the potential to forecast infection risks, optimize resource deployment, and support
proactive interventions. Eatly evidence suggests that Al-driven models can enhance
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outbreak prediction and antimicrobial stewardship, although their effectiveness depends
on data quality, interoperability, and ethical governance (Topol, 2019; Peiffer-Smadja et al.,
2020).

Despite their promise, digital IPC strategies face implementation challenges, including
interoperability gaps, cybersecurity risks, workforce training needs, and unequal access
across healthcare settings. The literature emphasizes that technology alone is insufficient;
its impact on infection prevention is maximized when embedded within integrated
clinical, organizational, and governance frameworks.

Integrated Evidence Synthesis and Conceptual Model
The synthesis of evidence across clinical, organizational, and digital domains highlights that
effective infection prevention and control (IPC) is best understood as an integrated socio-
technical system rather than a collection of isolated interventions. The reviewed literature
consistently demonstrates that while individual strategies—such as hand hygiene,
antimicrobial stewardship, or digital surveillance—are effective in isolation, their impact is
substantially amplified when implemented through coordinated, multidepartmental
frameworks supported by governance and technology.
At the clinical level, standardized practices (e.g., aseptic technique, isolation precautions,
structured handovers) form the foundation of IPC. However, evidence shows that
variability in clinical behaviors across departments undermines effectiveness, particularly
during patient transfers and shared diagnostic or procedural pathways (Harbarth et al., 2018;
Pittet et al., 2020). Integration across departments ensures continuity of precautions and
minimizes transmission risks along the patient journey.
At the organizational and governance level, leadership commitment, multidisciplinary
IPC committees, clear policies, and workforce development mechanisms provide the
structural conditions necessary for consistent clinical practice. Studies emphasize that
governance acts as the linking layer that aligns departmental priorities, allocates resources,
and enforces accountability (Storr et al., 2017; Zingg et al., 2019). Without this layer, clinical
and digital strategies tend to remain fragmented and short-lived.
The digital and technological dimension functions as an enabling and amplifying layer.
Electronic surveillance, decision support systems, dashboards, and emerging Al tools
enhance visibility, timeliness, and coordination across departments (Yokoe et al., 2020;
Fakih et al., 2022). Importantly, the literature underscores that technology is most effective
when embedded within governance structures and adapted to clinical workflows, rather
than deployed as standalone solutions.
Integrating these domains reveals several key interaction mechanisms. First, digital
surveillance strengthens governance by providing real-time performance data, which
informs leadership decisions and targeted interventions. Second, governance frameworks
ensure that digital tools are standardized, interoperable, and ethically governed. Third,
organizational culture and training mediate how clinical staff engage with both protocols
and technologies, influencing sustained compliance. These interactions create feedback
loops that support continuous learning and improvement.
Based on this synthesis, an Integrated Multidepartmental Infection Prevention Model
is proposed. The model conceptualizes IPC as a dynamic system composed of three
interdependent layers:

1. Clinical Practice Layer, encompassing standardized IPC interventions across all

medical departments;
2. Organizational and Governance Layer, including leadership, policies, workforce
development, and accountability mechanisms; and
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3. Digital Enablement Layer, comprising surveillance systems, decision support,
analytics, and emerging technologies.
The model emphasizes bidirectional flows between layers, illustrating how data, decisions,
and behaviors circulate across departments to enhance system resilience. External
drivers—such as regulatory standards, public health emergencies, and antimicrobial
resistance—interact with the system, requiring adaptability and coordinated responses.
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Figure 1. Integrated Multidepartmental Infection Prevention Model in Healthcare
Systems

The figure illustrates the interaction between clinical infection prevention practices across medical
departments, organizational and governance structures, and digital and technological enablers, supported by
continnous feedback loops and external system drivers.

This integrated model advances the IPC literature by shifting the focus from department-
centric interventions to system-level design and coordination. It provides a conceptual
foundation for healthcare organizations to evaluate existing IPC programs, identify gaps in
integration, and design comprehensive strategies aligned with contemporary healthcare
complexity. Moreover, it offers a framework for future research to empirically test
relationships between integration, resilience, and infection outcomes across diverse
healthcare settings.

DISCUSSION

This review reconceptualizes infection prevention and control (IPC) as a
multidepartmental, system-level function, moving beyond traditional approaches that
locate responsibility within isolated units or specialized infection control teams. The
synthesized evidence demonstrates that sustainable reductions in healthcare-associated
infections (HAIs) are achieved not through individual interventions alone, but through the
integration of clinical practices, organizational governance, and digital
infrastructure across the entire healthcare system.

One of the central insights emerging from this review is the critical importance of
interdepartmental coordination. While foundational clinical strategies such as hand
hygiene, aseptic technique, and isolation precautions remain essential, their effectiveness is
compromised when applied inconsistently across departments or disrupted during patient
transitions. These findings align with prior research emphasizing that infection risks are
amplified at care interfaces, particularly in high-throughput environments where multiple
teams interact (Harbarth et al., 2018). The integrated model proposed in this review
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responds to this challenge by framing IPC as a continuous process embedded within
patient pathways rather than discrete departmental tasks.

The review also highlights organizational governance as a decisive determinant of IPC
effectiveness. Leadership engagement, multidisciplinary committees, and clearly defined
accountability mechanisms emerged as recurrent themes associated with improved
compliance and reduced infection rates. These findings support the growing body of
literature on high-reliability healthcare organizations, which underscores the role of
governance in aligning behaviors, resources, and priorities toward safety goals (Zingg et al.,
2019). Importantly, governance was shown to function as an enabling layer that connects
clinical practice with digital innovation, ensuring coherence and sustainability.

Digital and technological strategies were found to significantly enhance IPC capabilities,
particularly in surveillance, eatly detection, and performance monitoring. However, the
evidence consistently cautions against viewing technology as a standalone solution. Systems
that were poorly integrated into workflows or lacked governance oversight contributed to
alert fatigue, fragmented data use, and limited clinical engagement (Fakih et al., 2022). This
reinforces the argument that digital tools must be embedded within organizational and
clinical contexts to realize their full potential.

From a theoretical perspective, the findings advance IPC scholarship by applying a
systems-thinking lens, recognizing healthcare organizations as complex adaptive systems.
The proposed conceptual model emphasizes feedback loops, interdependencies, and
adaptability—features that are particularly relevant in the context of emerging infectious
threats, antimicrobial resistance, and increasing healthcare complexity. This perspective
complements existing patient safety frameworks while addressing a gap in IPC literature
related to cross-departmental integration.

Several implications for healthcare leadership and policy emerge from this discussion. First,
infection prevention should be formally integrated into organizational strategy and
performance management systems. Second, investments in digital IPC infrastructure must
be accompanied by workforce training, data governance, and interoperability planning.
Third, policy and accreditation frameworks should increasingly evaluate IPC maturity at
the system level, rather than assessing isolated departments.

This review has limitations. The heterogeneity of included studies and reliance on narrative
synthesis limit causal inference. Additionally, contextual factors such as resource availability
and regulatory environments may influence the transferability of findings across settings.
In conclusion, the discussion underscores that reconceptualizing infection prevention as
an integrated, multidepartmental system provides a more robust foundation for improving
patient safety, organizational resilience, and healthcare quality. Future research should
empirically test integrated IPC models and explore their long-term impact across diverse
healthcare systems.

CONCLUSION

Infection prevention and control (IPC) remains a cornerstone of patient safety and
healthcare quality, yet its effectiveness is fundamentally shaped by how well strategies are
coordinated across medical departments. This review demonstrates that approaches limited
to individual units or isolated clinical interventions are insufficient in addressing the
complex, system-wide nature of healthcare-associated infections (HAIs). Instead,
sustainable improvement in infection prevention requires a multidepartmental,
integrated framework that aligns clinical practices, organizational governance, and digital
technologies.
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The evidence synthesized in this review highlights that consistent implementation of
standardized clinical IPC measures across all departments is essential for reducing
transmission risks along patient care pathways. However, these practices must be
supported by robust organizational and governance structures, including leadership
commitment, multidisciplinary coordination, workforce development, and accountability
mechanisms. Digital and technological innovations further strengthen IPC systems by
enhancing surveillance, decision support, and performance monitoring, provided they are
meaningfully embedded within clinical workflows and governance frameworks.

By reconceptualizing infection prevention as a dynamic socio-technical system, this
review advances the understanding of IPC beyond department-centric models. The
integrated conceptual model proposed offers a practical and theoretical foundation for
healthcare organizations seeking to evaluate and redesign their IPC strategies in response
to evolving clinical demands, emerging infectious threats, and increasing system complexity.
Ultimately, strengthening infection prevention across healthcare systems requires shifting
the focus from isolated compliance toward coordinated system design. Such an approach
not only reduces the burden of HAIs but also enhances organizational resilience, supports
workforce engagement, and contributes to safer, higher-quality care. Future efforts should
prioritize the implementation and evaluation of integrated IPC models across diverse
healthcare contexts to ensure sustainable and equitable patient safety outcomes.
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