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Abstract

Background: Surgica site infections (SSIs) represent one of the most prevalent and significant complications associated with
surgical procedures, often leading to prolonged hospitalization and del ayed patient recovery. While recent international consensus
guidelines have proposed evidence-based strategiesto mitigate SSIs, they fall short in addressing the efficient and interdisciplinary
implementation of these measures within the operating theater. Consequently, further research isrequired to identify and evaluate
optimal interdisciplinary organizational approaches for the prevention of SSis.

Objective: This study aimsto map the scope, diversity, and nature of research on interdisciplinary strategies aimed at reducing
SSls and to analyze the impact of interdisciplinary on the effectiveness of preventive interventions.

Methods: Using the Joanna Briggs Institute (JBI) methodology for scoping reviews, a comprehensive search will be conducted
across databasesincluding Embase (encompassing MEDLINE and PubMed-not-MEDLINE), CINAHL, and the Cochrane Library,
supplemented by manual searches of reference lists from included papers. This review targets studies published between 2016
and 2024, aligning with the World Health Organization’s 2016 SSI prevention guidelines, which introduced significant
advancements in practice and remain the global benchmark. Only studies published in English or French will be considered.
Around 5 reviewers independently distributed the included papers for detailed reading and data extraction, while the lead author
concurrently and independently reviewed all papers. Inclusion criteria follow the Participants, Concept, and Context (PCC)
framework, specifying that the eligible population comprises surgical teams. The primary concept of interest isinterdisciplinary
strategies aimed at preventing infection risk. The context focuses on adult surgical procedures within the operating room during
turnover periods. Studies using experimental, quasi-experimental, preexperimental, observational, case-control, or cross-sectional
designs will be included.

Results: From the 1679 papers initialy identified, 45 were selected for detailed analysis by 5 reviewers, with the selection
process completed by November 2024.

Conclusions: Emerging interdisciplinary strategies demonstrate significant potential in reducing the incidence of SSIs. This
initiative forms part of a broader global project focused on codeveloping standardized protocols for preoperative preparation
within the operating room to mitigate SSI risks. The findings of this scoping review will serve as the foundation for a subsequent
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qualitative survey and a pre-post quasi-experimental quantitative study to evaluate the integration and effectiveness of these
strategiesin clinical practice. The review protocol will be formally registered in the Open Science Framework (OSF) in 2024.

International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2025;14:e67660) doi: 10.2196/67660
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Introduction

Background

Thetransition to advanced health care technologiesisinherently
linked to heightened patient safety risks within acute care
hospital settings[1]. Operating theaters are environmentswhere
multiplerisk factors converge, contributing to adverse or severe
events. Among these, the risk of infection remains a primary
concern and apersistent daily challenge, asinfections represent
a leading cause of preventable hospital mortality [2]. These
infections contribute substantially to morbidity and mortality
while also imposing significant additional burdens on health
carecosts[3]. In Switzerland, surgical siteinfections (SSls) are
the most prevalent type of health care—associated infection
within medical facilities[4].

Adhering to evidence-based practice (EBP) hasthe potential to
significantly reduce infection rates, with the corresponding
levels of evidence for SSIs already well-documented in the
literature [5]. In the operating theater, the implementation of
both standard and procedure-specific precautions is crucial for
effective infection prevention [6].

SSIs are nosocomial in nature, occurring after surgical
procedures, and primarily influenced by pre-, intra-, and
postoperative conditions, host immune response, and surgical
cleanliness. Pathogen transmission predominantly occurs
through contact, with health care workers' hands serving as a
major vector. Effective hand hygieneis paramount in preventing
infections, particularly in acute care settings, where it plays a
critical role in reducing the incidence of bacteremia, urinary
tract infections, SSIs, and ventilator-associated pneumonia[3,7].

Key strategies include maintaining high standards in medical
device disinfection, bio cleaning, and surface cleaning to
minimize infection risks [8]. Monitoring adherence to
disinfection protocols during turnover periods is essentia for
evaluating interdisciplinary coordination and minimizing
contamination risks [9]. Adherence to current guidelines is
crucial, given the rapidly evolving nature of EBP, as many
practices once deemed acceptable are now considered
contraindicated [10,11].

The World Health Organization (WHO) and Society for
Healthcare Epidemiology of America(SHEA) recommendations
for SSI prevention differ dightly inthelevel of evidence[2,10].
However, consensus exists regarding key practices, such as
appropriate hair removal, surgical hand preparation, the use of
alcohol-based skin antiseptics (eg, chlorhexidine gluconate
solutions), optimal timing of antibiotic prophylaxis, and effective
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glycemic control [7,12,13]. Emphasis is aso placed on the
development of soft skills, the implementation of checklists,
adherence to bundled care protocols, SSI monitoring, and
providing feedback to operating theater staff members as key
strategies for enhancing patient safety [5,12,14,15].

Low compliance with SSI prevention measures persists due to
the challenges associated with implementing clinical guidelines
effectively. Globally, only 29% of tertiary hospitals across 133
countries have established infection prevention and control
(IPC) programs. In Switzerland, according to Swissmedic
(2022), 93% of 35 surveyed institutions out of 300 reported
deficiencies in critica areas, including procedural adherence,
staff training, the presence of hygiene specialists, and cognitive
dissonance within operating theater teams.

Operating theaters demand the coordinated efforts of surgeons,
anesthetists, technicians, and nursesto deliver high-quality care.
Effective IPC depends on robust collaboration, clear
communication, cohesive teamwork, and streamlined logistics
across various hospital disciplines[16]. The complex and highly
technical environment of operating theaters, combined with the
diverse professional backgrounds of team members, necessitates
effective interprofessional collaboration, particularly in
time-sensitive situations [17]. Managing human error in the
perioperative period remains amajor challenge [18-24].

Interprofessionality emphasizes practical collaboration among
skilled professionals, while interdisciplinary focuses on
integrating knowledge from diverse academic disciplines to
address complex challenges. Both approaches are essential for
effective IPC in health care settings.

Although expert guidelines from organizations such as WHO,
SHEA, Infectious Diseases Society of America (IDSA),
Association for Professionals in Infection Control and
Epidemiology (APIC), and American Hospital Association
(AHA) provide a strong foundation, they lack sufficient
specificity regarding the interdisciplinary applications required
for SSI prevention in operating theaters [10]. A preliminary
search revealed alack of recent systematic reviews, underscoring
the necessity of investigating and evaluating effective
interdisciplinary strategies for reducing SSis.

Review gquestions:

1. What aretheinterdisciplinary strategiesto reduce SSlsinthe
operating theater?

2. What are its characteristics?
3. What improvements have been observed concerning the
interventions and their evaluation?
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4. Wouldit be possibleto apply amodel considering the culture
and the local specificities?

Study Aim

This scoping review seeks to map the scope, diversity, and
nature of existing research on interdisciplinary strategies for
reducing SSIs. The objective is to identify patterns, gaps, and
innovationsin the literature while evaluating how theintegration
of diverse disciplinary approaches enhances outcomes in SSI
prevention.

Methods

Overview

The proposed scoping review will be conducted according to
the Joanna Briggs Institute (JBI) methodology for scoping
reviews[25] and the PRISMA-ScR (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews) [26].

Search Strategy

A 3-step search strategy will be used for this review. Initially,
apreliminary limited search was conducted in MEDLINE (via
PubMed) to identify relevant paperson thetopic. Thetext words
in the titles and abstracts of these papers, along with the index
terms used to describe them, were extracted and catal oged for
use as search terms. The second step involves acomprehensive
search incorporating all identified keywords and index terms,
tailored for each database and information source. Databases
to be searched include CINAHL (Multimedia Appendix 1),
Embase (Multimedia Appendix 2), MEDLINE (Multimedia
Appendix 3), and the Cochrane Library (Multimedia Appendix
4).

The third step comprises amanual search of the reference lists
of al included papersto identify additional studies meeting the
inclusion criteria. This review focuses on studies published
between 2016 and 2024, a period defined by the WHO's
designation of SSIs as a global priority and the release of its
prevention guidelines. This time frame reflects significant
advancements with outdated practices being phased out. Priority
was given to studies adhering to these guidelines as no major
updates have been introduced since their publication.

Systematic reviews conducted by organizations such as the
Centersfor Disease Control and Prevention, SHEA, and others
broadly align with WHO recommendations, with variations
primarily in evidence grading. Additional studieswereidentified
through referencelist searches of included papers. Only papers
published in English or French were included in the review.

Inclusion Criteria

The Participants, Concept, and Context (PCC) framework was
used to guide the identification and selection of studies for
inclusion in thisreview [25].

Participants

The€ligible population comprises surgical teams, encompassing
all professionals involved in patient preparation within the
operating room immediately before surgery. This includes
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surgeons, anesthetists, anesthetic nurses, registered nurses, scrub
nurses, instrument technicians, and nursing assistants. Papers
will be included if they address the involvement of at least 3
distinct disciplines[6].

Concept

This review focuses on interdisciplinary strategies for IPC.
Interdisciplinary in this context does not merely refer to the
diverse characteristics of personnel, such as education or
professional roles, but rather to a coordinated framework for
joint action, exemplified by standard operating procedures.
These interdisciplinary approaches leverage shared mental
models and visual triggers to activate synchronization among
team members. Such frameworks have been described and
validated in other industries, such as task-sharing standard
operating procedures used by Airbus in cockpit operations.
Papers will be included if they report on at least one
interdisciplinary strategy.

Context

The specific context is adult surgical procedures within
operating theaters during turnover, defined asthe period between
the closure of one patient’s surgical wound and the incision of
the next. Thisturnover period iscritical for infection prevention
through measures such as antibiotic prophylaxis and skin
preparation. In adult surgeries, turnover often involves high-risk
procedures, necessitating robust infection control strategies.
Only studies that report interventions during turnover in adult
surgical settings will be included; those focusing on pediatric
surgery or unrelated contexts will be excluded. A significant
body of EBP emphasizes reducing infection risks during this
critical transitional phase.

Types of Sources

This scoping review will include experimenta and
quasi-experimental study designs, such asrandomized controlled
tria's, nonrandomized controlled trials, before-and-after studies,
and interrupted time-series studies. In addition, analytical
observational studies, including prospective and retrospective
cohort studies, case-control studies, and analytical
cross-sectional studies, will be considered for inclusion.
Publications such as editorials, commentaries, letters, conference
proceedings, and gray literature will be excluded as the focus
ison identifying effective and validated interdisciplinary models.

Study or Source of Evidence Selection

Following the search, all identified citations will be compiled
and uploaded into EndNote 20 (Clarivate), where duplicate
entrieswill be removed. After conducting a pilot test, titlesand
abstracts will be screened by 2 independent reviewers to
determine their alignment with the inclusion criteria. Study
selection will involve a dual-review process of titles and
abstracts, followed by a thorough analysis of the full text. In
cases of discrepancies, a third reviewer will be consulted to
reach a consensus. Full-text versions of potentialy relevant
sources will be retrieved and their citation details will be
imported into the JBI System for the Unified Management,
Assessment, and Review of Information (JBI) [27]. Around 5
reviewers will independently evaluate the full text of selected
citations against the inclusion criteria. Reasons for excluding
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sources that do not meet these criteria will be systematically
documented and reported in the scoping review. To ensure
thoroughness and consistency, all reviewers will collectively
read and analyze asubset of the included papers, while the lead
author will independently review al included papers to
guarantee a comprehensive and unbiased assessment.

Any disagreementsamong reviewersat any stage of the selection
process will be resolved through discussion or, if necessary,
with theinvolvement of additional reviewers. The search results
and study inclusion process will be fully documented in the
final scoping review and presented using a PRISMA-ScR flow
diagram.

Data Extraction

A tota of 5 reviewers divided the included papers among
themselves for in-depth reading and data extraction, while the
lead author independently reviewed all papers in parallel. In
cases of confusion or disagreement, the extraction files were
compared and discussed with the relevant reviewer to ensure
accuracy and consensus. All reviewers used a custom-designed
data extraction tool (Data extraction instrument, Multimedia
Appendices 5-8; Textbox S1 in Multimedia Appendix 9) to
systematically collect data from the studies included in the
scoping review.

The dataextracted includes detail ed information on participants,
the concept under investigation, the context, study
methodologies, and key findings pertinent to the review
guestion. In addition, general information about each study, as
well as its methods, characteristics, and results, will be
documented to provide a comprehensive overview. The draft
data extraction tool will be adapted and refined as necessary to
ensure the accurate extraction of data from each included
evidence source. Any modifications made to the tool will be
documented in detail within the scoping review. Disagreements
among reviewers regarding data extraction will be resolved
through discussion or, if required, with the involvement of an
additional reviewer. Where appropriate, the authors of the
included papers will be contacted to obtain missing or
supplementary data.

Results

From the 1679 papers initially identified, 45 were selected for
detailed analysis by 5 reviewers, with the selection process
completed by November 2024.

The interprofessional perspectives and interdisciplinary
interventional components of various strategies aimed at
reducing SSlIs in the operating theater will be thoroughly
detailed. The review will specify whether these interventions
were introduced and developed within the framework of a
particular implementation model or care concept. In addition,
key elements of the triggers synchronization bundle, which
facilitate safe organizational practices, proper procedura
sequencing, and the delivery of high-quality care, will be
highlighted. At the beginning of the year 2025, the identified
preventive strategies will be presented through narrative
syntheses and summary tables, supplemented by graphs
illustrating the distribution of studies and emerging trends
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related to the scoping review questions. General extraction
information will be summarized in a descriptive table (Textbox
S1inMultimediaAppendix 9) and further detailed (Multimedia
Appendix 5) for each category. These categories include years
of publication, study locations, study designs, sample sizes, and
participant demographics. In addition, for the observed
interventions, it will be specified whether they fully or partially
align with EBP and international recommendations.

Discussion

Overview

We are conducting a comprehensive review of the literature to
identify the most effective multidisciplinary models
implemented in operating theaters for reducing SSIs. Our
objectives are to characterize the key features of these models,
evaluate their impact on organizational outcomes, and explore
their association with SSI rates. While it is likely that we will
identify efficient models, establishing a definitive hierarchy of
their effectiveness may be chalenging due to the unique
characteristics inherent to each surgical specialty. However,
severa interdisciplinary practices are expected to exert
significant influence—either positively or negatively—on the
incidence of SSIs.

Our goal isto propose ageneralizable model applicable across
the mgjority of surgical speciaties, focusing on improving
practices and enhancing communication within the operating
room to reduce variability. Furthermore, we aim to identify a
replicable model suitable for implementation in Switzerland,
emphasizing theimportance of acollaborative approach adapted
to the specific constraints of health care settings.

Evidence-based interdisciplinary strategies have demonstrated
effectiveness in reducing SSIs. Research indicates that the
successful implementation of care bundles is frequently
associated with improvements in process outcomes rather than
direct patient outcomes. Nonetheless, patient outcomes
consistently show significant reductions in postoperative
infection rates when interdisciplinary interventions are
rigorously applied [28]. A significant challengeliesin ensuring
the consistent engagement of health care professionals,
particularly surgeons, in implementing interdisciplinary
strategies. The studies reviewed predominantly offer
moderate-quality evidence, highlighting the pressing need for
standardized approaches and tools to enhance the effectiveness
and reproducibility of interventions[29]. However, the concept
of interdisciplinary remains underexplored in the existing
literature. While support and training programs are frequently
emphasized, no singular pivotal factor emerges as decisively
shaping the health care system or fostering interdisciplinary
collaboration.  Notably, critical principles such as
decompartmentalization and care synchronization—core
components of the cognitive model bundle developed by the
Airbus industry to optimize team efficiency—have yet to be
systematically identified or applied within this context.

Limitations

This scoping review is restricted to adult patients and the
included papers are limited to those published in English and
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French, which may result in the exclusion of some relevant
evidence. In addition, in several selected studies, the outcome
measures are not reported, complicating the evaluation of the
interventions' impact on SSI rates. Even when SS| rates are
provided, the variability in monitoring methods must be taken
into account, as it can influence the interpretation and
comparability of results.

Conclusions

Emerging interdisciplinary strategies demonstrate promising
potential for the prevention of SSIs and could be effectively
replicated in Switzerland through a tailored implementation
model. The bundles of care analyzed in this review appear to
be robust in structure; however, the quality of interdisciplinary
and their implementation in the operating theater remains

Joubert et al

challenging to evaluate, with adherence to recommended
practices consistently falling short of optimal levels. The need
for standardization of these bundles is frequently emphasized
across studies.

Notably, this review did not reveal significant innovations,
underscoring a gap in the literature. It forms part of a global
initiative to cocreate a standardized approach to preoperative
preparation in the operating room to reduce SSls. While studies
often highlight what should be done, they rarely address how
to implement these measures effectively, pointing to an urgent
need for innovative and actionable strategies. This presents an
opportunity to develop a coconstructed model in collaboration
with surgical teams, ensuring its feasibility and effectiveness
through evaluation in real-world clinical settings.
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