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It may seem a strange principle to enunciate as the very first requirement in a
hospital that it should do the sick no harm.

Florence Nightingale 1863

To Dad - how | wish you were here
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Abstract

Background: Operating rooms (ORs) are high-risk environments for patients
and complex workplaces for staff. To enhance the safety climate, it is vital to
understand prevailing attitudes towards patient safety in ORs. Experiences of
operating room nurses (ORNs) regarding patient safety are little researched yet
crucial in improving safety, as numerous perioperative errors may remain
unreported. In Sweden, there is little agreement on key perioperative patient
safety indicators, hindering the ability to monitor and improve nursing
practices. Implementing policies and guidelines — which includes ensuring
adherence through regular review and compliance assessment — is key to
infection prevention. Currently, data on such compliance is lacking.

Aim: The overall aim of this PhD project is to explore perioperative nursing
perspectives on patient safety in perioperative care.

Methods: In Study |, data was collected using the Safety Attitudes
Questionnaire: OR version (SAQ-OR), which was distributed to ORNs in Sweden
via an online survey platform. Descriptive and comparative statistics were
employed, along with a thematic analysis of the open-ended question in the
survey. Study Il involved interviews with ORNs, which were analysed through
qualitative content analysis. In Study lll, data was collected in a three-round
modified Delphi study among an expert group of ORNs using an online survey
platform. Descriptive statistics were employed for analysis. Study IV involved
observations and group interviews with OR teams. The observational data was
analysed using descriptive statistics, while the interview data underwent
qualitative content analysis.

Results: In Study |, older and more experienced ORNSs rated their working
conditions and management support higher and reported lower stress
recognition than their younger and less experienced counterparts. Employees
at county hospitals had better perceptions of the safety climate, higher job
satisfaction and better working conditions than those at university hospitals.
The most common recommendations for improving patient safety included
better communication and ensuring adequate task time. In Study Il, the ORNs
described proactively addressing emerging problems during joint replacement
surgery in order to mitigate complications. This approach emphasised
individual responsibility for patient safety. In Study Ill, consensus was achieved
on 73 perioperative patient safety statements, encompassing 74% process
indicators and 26% structure indicators. Having specific structures in



organisations and following defined processes were considered important for
enhancing patient safety and improving surgical outcomes, such as using the
Surgical Safety Checklist (SSC) and optimising the OR environment. Study IV
revealed that various infection-control strategies were implemented in ORs,
but the challenge of achieving consistent compliance with the guidelines
remained. Organisational layout, staff awareness, enhancement of procedures
and teamwork were considered to play vital roles in how implementation
turned out.

Conclusion: ORs require an actively cultivated safety culture. While small
hospitals often function as close-knit familial teams, larger hospitals could
benefit from adopting a similar approach. Given the significance of age and
experience in perioperative nursing, retaining staff becomes crucial in ensuring
safety, as experienced ORNs are needed to support their less-experienced
colleagues. Furthermore, effective communication and collaboration remain
essential for promoting a positive safety climate. ORNs continuously adapt
their work to address problems that arise. However, the sole reliance on these
specialists for problem-solving highlights the need for systemic routine reviews
at an overarching system level. Consensus was reached on perioperative safety
indicators, including specific structural and process measures that included
functional teamwork and communication to ensure patient safety. Challenges
persist in establishing Prosthetic-Related Infections Should Stop (PRISS)
recommendations as the standard practice, underscoring the critical
importance of effective communication, comprehensive education and
universal adherence to safety protocols.

Keywords: care bundle, operating room nurses, patient safety, perioperative
safety indicators, resilience, safety climate
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Enkel sammanfattning pa svenska

Bakgrund: Operationsrum ar hogriskmiljoer for patienter och komplexa
arbetsplatser for vardpersonalen. For att kunna forbattra det radande
sdkerhetsklimatet ar det viktigt att forsta de aktuella attityderna till
patientsdkerhet i operationssalar. Forskning om specialistsjukskoterskor inom
operationssjukvards erfarenheter nar det galler patientsakerhet &r begransad,
men dnda viktig, eftersom manga perioperativa fel och missar inte
rapporteras. | Sverige ar 6verenskommelsen om viktiga perioperativa
patientsdkerhetsindikatorer bristfallig, vilket forsvarar mojligheten att félja upp
och férbattra omvardnadspraxis. Implementering av riktlinjer ar en viktig del
av infektionsférebyggandet men behdéver sakerstéllas genom regelbunden
kontroll av foljsamheten, vilket for narvarande ar sparsamt studerat.

Syfte: Det 6vergripande syftet med detta doktorandprojekt ar att utforska
perioperativa omvardnadsperspektiv pa patientsikerheten.

Metoder: | studie | samlades data in med hjalp av enkat om sdkerhetsattityder
anpassad for operationssal, som distribuerades till specialistsjukskoterskor
inom operationssjukvard i Sverige, via en webbaserad enkéatplattform.
Beskrivande och jamforande statistik anvandes for analys, tillsammans med
tematisk analys for den 6ppna fragan i enkaten. Studie Il innefattade
individuella intervjuer med specialistsjukskoterskor inom operationssjukvard,
intervjudata analyserades med kvalitativ innehallsanalys. | studie lll, en
modifierad Delphi-studie, insamlades data via en webbaserad enkatplattform
med pastaenden om patientsakerhet. En expertpanel bestaende av
specialistsjukskoterskor inom operationssjukvard skattade dessa pastaenden.
Totalt genomfordes tre rundor. Beskrivande statistik anvandes for analysen.
Studie IV omfattade observationer av och gruppintervjuer med
operationsteam. Observationsdata analyserades med hjalp av beskrivande
statistik medan intervjudata analyserades med kvalitativ innehallsanalys.

Resultat: | studie | skattade de dldre och mer erfarna specialistsjukskoterskor
inom operationssjukvard arbetsforhallanden och ledningens stéd hégre och
rapporterade en lagre stressigenkdnning an sina yngre och mindre erfarna
kollegor. Anstallda vid lanssjukhus skattade sakerhetsklimatet, néjdheten med
jobbet och arbetsforhallanden battre an universitetssjukhusanstéllda. De
vanligaste rekommendationerna for battre patientsdkerheten pa
operationsavdelningen var att forbattra kommunikationen och att sakerstalla
tillrackligt med tid for arbetsuppgifterna. | studie Il berattade
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specialistsjukskoterskor inom operationssjukvard om de utmaningar som fanns
i att sdkerstélla patientsdkerheten pa olika nivaer i organisationen. Nar
problem uppstod kring ledplastikoperationer tog specialistsjukskoterskor inom
operationssjukvard pa ett férebyggande satt, itu med det for att férsoka
minska komplikationsrisken for patienterna, med detta betonades det
individuella ansvar for patientsakerheten. | studie lll ndddes enighet om 73
perioperativa patientsdkerhetspastaenden med fordelningen 74% process- och
26% strukturindikatorer. Att ha specifika strukturer i organisationen och att
folja definierade processer for att sdkerstélla patientsékerheten ansags var
avgorande komponenter for att 6ka patientsdkerheten och férbattra
operationsresultat, sasom att anvanda WHO:s checklistan for sdker kirurgi och
optimera operationsrumsmiljon. Studie IV visade att olika infektionskontroll
strategier implementerats i operationsrummen men att utmaningen med att
uppna konsekvent foljsamhet till riktlinjerna kvarstod. Organisationens layout,
personalens medvetenhet, forbattringar av procedurer och teamarbete ansags
spelar en avgdrande roll i hur implementeringen av riktlinjerna utfoll.

Konklusion: Operationsavdelningar behdver aktivt jobba med att utveckla sin
sdkerhetskultur. Sma sjukhus fungerar ofta som sammansvetsade team och
storre sjukhus skulle kunna dra nytta av att forsdka anta detta
tillvagagangssatt. Det ar viktigt att erkanna betydelsen av alder och erfarenhet,
vilket kan underlatta att behalla erfaren personal. Erfarna
specialistsjukskoterskorna inom operationssjukvard behovs for att stodja sina
mindre erfarna kollegor och paverka sakerhetsattityderna positivt. For att
gynna ett positivt sdkerhetsklimat behovs dven effektiv kommunikation och
bra samarbete. Specialistsjukskoterskor inom operationssjukvard anpassar
kontinuerligt sitt arbete for att hantera problem som uppkommer. Att enbart
forlita sig pa dessa specialistsjukskoterskor for problemldsning belyser dock
behovet av systematiska Gversyner av rutiner pa en dvergripande systemniva.
Konsensus naddes om perioperativa sdakerhetsindikatorer, dessa specifika
struktur- och processindikatorer omfattar bland annat funktionellt teamarbete
och kommunikation for att sakerstélla patientsakerhet. Utmaningar kvarstar i
att etablera Protes Relaterade Infektioner Ska Stoppas (PRISS)-
rekommendationer som standardpraxis. Detta understryker vikten av effektiv
kommunikation, omfattande utbildning och universell efterlevnad av
sakerhetsprotokoll.

Nyckelord: patientsdkerhet, perioperativa sakerhetsindikatorer, resiliens,
riktlinjer, specialistsjukskoterskor inom operationssjukvard, sakerhetsklimat
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Thesis at a glance

Study I: Operating room nurses (ORNs) with older
age, longer experience and working in county
hospitals express increased safety awareness. COMMUNICALION £ }feotart sssenin

-]

collaboration conwuh_lwu_ H poli_c_i_es E
Design: A cross-sectional study using the Safety infovsation c.fff'munl':latlonf(é::iﬂ;?gﬁ} R
. . . . . am esponsibiliiy i
Attitudes Questionnaire: operating room version g y-Y I hbwrs

(SAQ-OR) with 358 ORNs participating.

Conclusion: ORNs experience and the operating

{ guidelines E
apportive ey EXPETiENC

- training
room (OR) working environment are key factors in o Jeedback
[}
patient safety. Smaller hospitals had better safety 8 llle‘lr’el i
attitudes, suggesting a stronger safety culture. E i ,f‘,“:vleadership‘_‘hs_:.aofﬁ:glgzgnon
Larger hospitals need to improve their safety @

climate. Enhancing communication, managing the
workload, and retaining experienced nurses could
be significant steps in this process.

Study II: Maintaining patient safety and reducing
complications in joint replacement surgery are
continuous priorities that demand a steady focus
on performance.

Design: A qualitative design employing semi-
structured interviews with 21 ORNs currently
engaged in joint replacement surgery, as well as
inductive qualitative content analysis.

Conclusion: While ORNs continuously adapt their
work to address problems at various levels, the
reliance on ORNs for problem-solving in
organisational patient safety management
highlights the need for systemic routine reviews at a
higher system level. Such review could help ensure
consistent and comprehensive patient safety
practices, leading to a more robust and reliable
safety environment for patients.
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Study lll: Ensuring patient safety in the operating
room (OR) involves complex challenges, and
integrating structure and process indicators is key
for a comprehensive safety assessment of
procedures.

Design: A total of 22 experts (experienced ORNs)
participating in a three-round modified Delphi study
conducted via an online platform.

Conclusion: To address the complex challenges of
ensuring patient safety in the OR, both structural
and process indicators must be in place for a
comprehensive and balanced safety assessment of
surgical procedures. By integrating these, clinical
practice can be enhanced, and perioperative patient
safety improved.

Study IV: To enhance periprosthetic joint infection
(PJI) prevention efforts in the OR, effective
communication, comprehensive training and
general adherence to safety protocols are crucial.

Design: Observation of OR teams during 23
scheduled joint replacement surgeries and
interviews with three OR teams in a convergent
parallel design mixed-methods study.

Conclusion: Maintaining high standards of patient
care in the OR requires adherence to safety
protocols and guidelines. Improving staff awareness
and aseptic practices, along with continuous
assessment of guideline adherence, can enhance
patient safety, leading to fewer infections, reduced
complications and better outcomes for patients.
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Preface

| trained as an operating room and anaesthesia nurse specialist in Vasa,
Finland, completing my education in 1995. Due to a lack of available positions
in OR departments in Finland, | seized the opportunity to work as a theatre
nurse at Addenbrooke’s NHS Main Theatres in Cambridge, UK. Wanting to be
closer to home, | later took a position in Umea in 1998, first for a year in the
surgical OR department and then in the orthopaedic OR department, where |
have remained ever since.

Ensuring patient safety lies at the heart of my clinical practice. My objective is
for our OR team to perform effectively and safely, fulfilling our responsibilities
without causing harm to patients. Despite numerous patient safety initiatives,
preventable harm still occurs, prompting questions about the adequacy of our
current patient safety approaches. For me, ensuring patient safety is
synonymous with providing high-quality care. As | delve deeper into the
science of patient safety, | cannot help but question whether organisations are
truly integrating existing knowledge of patient safety science in safety
management or whether there is a need to evolve beyond our current focus. |
had the opportunity to explore this subject further in my thesis. Examining it
from the perspectives of operating room nurse specialists was a natural choice,
given their direct involvement in surgical procedures. Additionally, there is a
notable lack of research that specifically addresses this viewpoint.



Background

Perioperative nursing

Perioperative care is traditionally divided into three phases: pre-, intra- and
postoperative care, encompassing patient care provided before, during and
after surgical procedures (1). Perioperative nursing — one of the oldest nursing
specialities — traces its roots to Florence Nightingale in the late 1800s,
coinciding with the increasing complexity of surgical procedures (2). Previously,
the term operating room nursing was commonly used to describe
perioperative care, leading to the misconception that operating room nurses
(ORNs) focused solely on the OR and its equipment. However, in modern
healthcare, perioperative nursing takes a broader perspective, encompassing
comprehensive patient care throughout the stages of a surgical procedure (1).
Despite this broader scope, this thesis specifically addresses perioperative
nurses as ORNs to highlight their unique responsibilities. This distinction is
necessary because, within the context of this thesis, other professionals are
also involved in providing perioperative care.

Perioperative nursing combines traditional caregiving with technical skills (3).
Although these seem to be contrasting aspects, they are intricately
intertwined, both playing vital roles in ensuring patient safety (3-5). ORNs
prioritise patient safety as their primary nursing intervention (4), while
adhering to established standards, guidelines, and ethical principles to
maintain perioperative care excellence (6). Previous research has highlighted
the challenges ORNs encounter in resource-limited settings with demanding
productivity goals, including persistent pressure and insufficient staffing,
posing risks to patient safety (4). In such contexts, the competence of ORNs is
important for maintaining patient safety (7). ORNs are central in identifying
and mitigating risks to patient well-being, so empowering them to continually
strive for improved patient safety is essential (8).

Perioperative nursing integrates specialised knowledge with non-technical
skills, including understanding human factors (9). Here, human factors are
understood as the recognition that teamwork, communication, coordination
and leadership affect human performance. Effective management of diverse
threats to patient safety necessitates all OR personnel to possess technical and
non-technical skills (10, 11), where technical skills include practical knowledge
of procedures, navigating digital environments and operating advanced
medical equipment during direct patient care. For ORNs, these skills



encompass a comprehensive understanding of infection control and sterility,
along with the ability to apply this knowledge effectively to maintain a sterile
environment during surgical procedures (12). Four essential technical skills for
ORNSs are gowning and gloving, preparing instruments before surgery, draping
the patient and ensuring sterility in the sterile field during the procedure. In
Sweden, ORN students are expected to demonstrate competence in these
areas, among others, to graduate (7). Non-technical skills complement
technical skills and include cognitive, personal and social skills (13). These skills
contribute to safe task performance and encompass situational awareness,
communication, leadership, teamwork, stress management, patient-centred
care and problem-solving (13, 14).

Patient safety

The Institute of Medicine (I0OM) defines patient safety as ‘preventing harm to
patients’, with a strong emphasis on the systemic level, preventing errors,
learning from mistakes and fostering a culture of safety involving all healthcare
personnel, organisations and patients (15). A more recent definition of patient
safety is from the World Health Organization (WHO):

Patient safety is a framework of organised activities that create
cultures, processes, procedures, behaviours, technologies, and
environments within healthcare consistently and sustainably reducing
the risks and occurrence of avoidable harm, reducing the likelihood of
errors, and mitigating the impact of harm when it occurs (16).

Key characteristics of patient safety include preventing medical errors,
avoiding deviations, protecting patients from harm and healthcare
professionals collaborating within a stable, integrated healthcare system (17).
In the perioperative context, ORNs implement procedures to ensure patient
safety by keeping a watchful eye and creating a secure environment that
promotes wound healing, recovery and overall patient well-being (6). This
involves verifying the correct patient and surgical site, safely positioning
patients to prevent injuries, preventing the retention of surgical items,
ensuring accurate handling of surgical specimens and implementing effective
infection-prevention measures (18).

Patient safety is a significant component of quality healthcare (19). It involves
delivering high-quality services with excellent hygiene standards, thereby
ensuring patient security, continuity and safety. Other key aspects include
respecting self-determination and integrity. Fostering positive interactions



with healthcare professionals is also important, as is ensuring easy
accessibility. The central legal framework for patient safety in Sweden is the
Patient Safety Act (2010:659) (20), which aims to enhance patient safety in
healthcare by safeguarding against adverse events, including suffering, bodily
or psychological harm, illness and avoidable death. The act also promotes
adequate measures during interactions with the healthcare system to
safeguard patients, thus mitigating the challenges to patient safety.

Challenges for patient safety

Access to safe surgical care is crucial for promoting individual health, welfare
and economic prosperity worldwide. According to the Lancet Commission on
Global Surgery, an estimated 313 million surgical procedures are performed
annually (21), each carrying inherent risks (22) that may expose patients to
various complications. However, numerous complications could be averted
through appropriate measures. Despite decades of advances in reducing
adverse events (23), preventable patient harm persists globally in healthcare,
with healthcare-associated deviations among the ten leading causes of
disability and mortality (16). In high-income countries, approximately one in
ten patients experiences harm during a hospital stay (24), with nearly half of
these incidents estimated to be preventable (25).

While the Swedish healthcare system demonstrates commendable results in
important areas, according to several international comparisons (19), there is
still room for improvement in current healthcare practices to enhance safety.
Approximately 100 000 patients suffer from healthcare injuries annually in
adult somatic hospital care in Sweden, which translates to approximately one
injury for every tenth healthcare encounter (19), mirroring the global average
(24). Adverse events lead to prolonged hospital stays for roughly 50 000
patients each year in Sweden, with around 2 000 patients experiencing
persistent pain and an estimated 1 200 patient deaths attributed to those
events.

Patients are particularly vulnerable in the OR, where adverse events or errors
during surgical procedures can have devastating consequences for patient
well-being. Perioperative care accounts for approximately 30% of healthcare
injuries in Sweden, and an estimated 39% of these are deemed preventable
(26). Such injuries encompass healthcare-associated infections, postoperative
infections, surgical site infections (SSls), urinary tract infections, surgery-
related errors, medication errors, overfilled bladders and pressure ulcers (26).
In orthopaedic surgery, periprosthetic joint infections (PJIs) can have



devastating effects on patients (27). The cost of extra days of care due to
adverse events is estimated to be around 8 billion SEK per year in Sweden (19).
Thus, even though access to safe surgical care is essential for global
health, preventable patient harm remains widespread. This fact
underscores the continuous need to delve deeper into healthcare practices to
understand why such errors persist, evaluate the measures currently in place
and identify additional steps to prevent them, especially in perioperative
settings.

Understanding errors

In 1999, the IOM’s To Err is Human report shed light on a significant issue
within the healthcare system: discussions about errors being carried out
behind closed doors and hindering effective progress in addressing these
errors (23). Many initiatives emerged from the IOM’s report, which
emphasised that most errors stem from well-meaning individuals and blame
assignments are counterproductive (28). Instead, focusing on identifying error-
prone situations and implementing preventive systems is more effective in
ensuring patient safety. While errors cannot be entirely eradicated, their
impact on patients can be substantially reduced through rapid identification
and mitigation (29). Therefore, understanding the nature of errors and how
working conditions influence behaviour is key — especially in ORs, where the
complexity of an operation relies on the correct functioning of various
components, both human and technical (30).

The most accurate definition of error, which closely aligns with the common
understanding, links it to observable behaviours and actions (29). James
Reason classifies errors into two main groups: slips or lapses, which involve
errors of action; and mistakes, which typically arise from errors of knowledge
or planning (31, 32). Slips or lapses occur when the intended action does not
unfold as planned; they occur during routine tasks, usually in familiar
environments and often due to distractions. In contrast, mistakes involve
actions that may align with the plan, but the plan deviates from the
appropriate path leading towards its intended goal. Such mistakes can be
either rule-based or knowledge-based (32). Rule-based errors occur when a
wrong rule is applied, such as an incorrect diagnosis leading to an
inappropriate treatment plan. Knowledge-based errors happen when clinicians
encounter unfamiliar situations and choose an incorrect course of action.

James Reason also defines violations, which are intentional deviations from the
usual or expected course of action for various reasons (31). Violations differ



from errors, as the latter result from human limitations (29). Addressing
violations requires attention to the social context, emphasising the importance
of organisational culture, individual attitudes, motivation and the work
environment within the broader organisation. Reason identifies three types of
violations: routine (cutting corners to save time), necessary (breaking a rule to
complete a task) and optimising (driven by personal gain or boredom) (31).

Errors can be classified into two major types: active errors and latent errors
(33). Rodziewicz et al. describe these categories as errors of omission, which
result from actions not taken, and errors of commission, which result from
incorrect actions being taken (34). These psychological analyses focus on
failures at a specific time, probing the underlying mechanisms of error (31).
Therefore, this conceptual framework is valuable for understanding errors in
clinical practice and their potential interplay, which can occasionally harm
patients (29).

There are two perspectives on how to view errors. One focuses on the
individual, attributing mistakes to forgetfulness or inattention and blaming the
person. The other perspective emphasises systemic factors, such as working
conditions and error-prevention strategies (31). As healthcare systems grow in
complexity, the risk of errors increases. Addressing and reducing these risks
requires collaboration among stakeholders, breaking traditional clinical
boundaries, fostering accountability over blame and integrating safety
measures into all healthcare processes (23).

Organisational culture

There are ongoing debates about whether the culture of a group should be
defined by its attitudes, values and beliefs or by its actions. In essence, the
question is: does culture reflect who we are or what we do? Evidence suggests
that culture encompasses both aspects, with each influencing the other (33).
The existence of a culture within a group depends upon the extent to which
the group’s members have learned and worked together (35). Groups with
consistent membership, a shared purpose and a history of shared learning
tend to develop a distinct subculture. Examples of such subcultures can be
found in various medical and nursing specialities, including ORs, where the
broader organisational and national cultures also play a role. Conversely,
groups with frequent membership changes and an absence of shared
experiences typically lack a distinct culture (35). Within a healthcare
organisation, the culture shapes how patients are cared for (33).



Edgar Schein defines organisational culture through three fundamental
elements: shared assumptions, espoused values and daily behaviour (35, 36).
These elements constitute the cultural core, providing a solid foundation for
group stability. Recognising this is important because efforts to change culture
must align with the cultural core to be successful (35). Shared assumptions are
deeply ingrained beliefs about human nature, reality and the organisation’s
mission that are held by the members of an organisation or an organisational
unit like an OR; they often manifest as unwritten rules. Exposed values include
individualism, respect for authority and a strong work ethic. Daily behaviours,
including rituals and interpersonal interactions, visibly express culture and are
referred to as ‘artefacts’ (36). The term ‘safety climate’ is also used to describe
these expressions of safety culture (33).

Safety culture

Since the IOM’s report To Err is Human, several studies have highlighted the
significance of a robust safety culture in improving patient safety (37). The
earliest literature on patient safety and the IOM report called for changing the
culture in healthcare systems to become safe (33). However, there has been
less focus on developing a shared set of definitions, dimensions and measures
of safety culture within healthcare (37). Therefore, limited consensus exists on
which dimensions should be included in a positive safety culture. Some of the
most-used dimensions include leadership, open communication, the
organisation’s capacity for learning, teamwork and a collective commitment to
valuing safety (37). The most common definition of a safety culture originates
from the Advisory Committee for Nuclear Power Plant Safety:

The product of individual and group values, attitudes, competencies,
and patterns of behaviour that determine the commitment to, and the
style and proficiency of, an organisation’s health and safety
programmes. Organisations with a positive safety culture are
characterised by communications founded on mutual trust, by shared
perceptions of the importance of safety, and by confidence in the
efficacy of preventive measure (38).

This definition can be readily adapted to patient safety within healthcare (37).

To achieve safety, a system must commit to transparency regarding errors
(39). James Reason identifies key components of a safety culture, including
being informed, reporting, being just, being flexible and continually learning,
with each component building upon the rest (40). These components are
closely connected to error reporting (39). A culture that values transparency



can only thrive if it promotes error reporting, which depends on establishing a
fair and just culture. Adaptability and progress can only emerge once these
foundational elements are in place. However, none of these accomplishments
is feasible without fostering an environment of openness and trust (40).

Although only a minority of healthcare organisations prioritise developing a
safety culture (33), research consistently shows a strong link between
organisational culture and outcomes. This literature underscores the
importance of initiatives to cultivate a positive culture in order to enhance
outcomes in healthcare settings (41). Key aspects of a safety culture include a
commitment to zero harm at all levels, individual responsibility for safety, and
leadership that embodies these principles (33). Collaborative teamwork
promotes transparency and trust, with individuals feeling both valued and
responsible for safety. Timely reporting and error resolution contribute to a
culture of ongoing improvement.

Safety climate

A safety climate is typically defined as ‘the surface features of safety culture
from attitudes and perceptions at a given point in time’. or as ‘the measurable
components of safety culture’ (42, 43). Schein refers to a safety climate as the
visible evidence or artefacts of a safety culture (36). A safety climate includes
employees’ views, attitudes and beliefs about risk and safety (44) making it an
assessable component of an organisation’s safety culture. An appropriate and
positive safety climate is necessary in order for an organisation to learn from
errors and adverse events and thereby improve its processes to achieve and
maintain a high level of patient safety. This is certainly as important in ORs as it
is in any other healthcare organisation.

The IOM report two decades ago emphasised the need for healthcare
organisations to enhance their safety culture (23), recognising the crucial role
of a safety culture in avoiding preventable patient injury (37, 45). Subsequent
evidence has increasingly recognised a link between safety culture — or safety
climate — and patient outcomes (46-48). A weak patient safety climate has
been linked with increased rates of adverse events, readmissions and extended
hospital stays, among other factors (48). In contrast, a positive patient safety
climate has been linked to elevated safety performance (46).

Questionnaires are valuable tools for assessing frontline workers’ attitudes and
perceptions regarding safety (30). These surveys often reveal critical issues
such as a culture of excessive blame, performance pressures that compromise
safety, lack of transparency and inconsistent levels of supervision and



teamwork. At the organisational level, safety climate questionnaires typically
evaluate dimensions such as risk management and incident reporting, the
quality of technical infrastructure, maintenance standards, procedural
effectiveness, staffing levels and competency, planning accuracy, skill levels,
collective commitment to safety, communication effectiveness and change
monitoring (39). To deeply understand the underlying culture, it is advisable to
enrich quantitative data with qualitative insights (49, 50). To summarise,
establishing a positive safety culture is essential in order for organisations to
learn from errors, and assessing its safety climate through questionnaires helps
determine an organisation’s safety levels. To assist with this, there are
guestionnaires that specifically address the safety climate in areas such as ORs
(51).

From reactive to proactive safety management

The perspective on patient safety has evolved significantly in recent decades
(52). Initially, the focus was solely on errors and their causes, a concept known
as ‘Safety I'. Safety | defines safety as a state in which adverse outcomes occur
as infrequently as possible, with safety management being aimed at sustaining
acceptable safety levels (52). This reactive perspective focuses on failures and
the need to identify their causes (53). However, this view has expanded to
include the concepts of ‘Safety II’ and resilience (53). Safety Il shifts the focus
to understanding and promoting situations in which people succeed in
achieving the intended outcomes effectively, rather than merely avoiding
failures (52, 53). This proactive perspective aligns with the WHQO'’s definition of
safety (16) and emphasises the importance of resilience in maintaining safety.

The methodologies and investigative focuses of Safety | and Safety Il differ.
Safety | focuses on controlling work through constraints and designed
protocols, whereas Safety Il adopts a decentralised approach that aims to
enhance adaptability at the front line. Understanding the system and its
operations is crucial for fostering adaptability and necessitates the use of tools
and methods to comprehend complex systems effectively (54). In essence,
Safety | seeks to minimise the occurrence of failure, whereas Safety Il aims to
maximise the occurrence of success.

Managing today’s complex and expansive healthcare systems, which are
characterised by multiple organisational layers, presents a significant challenge
(53). Enhancing organisational safety involves two distinct perspectives: work-
as-imagined (WAI) and work-as-done (WAD). WA refers to planned work that
demands meticulous planning, clear instructions and comprehensive training.



It is protocol-based and rule-prescribed, often developed at a distance from
the front line where work is performed. A fundamental aspect of the Safety Il
approach is its emphasis on understanding WAD, which involves analysing the
actual work performed at the front line. Frontline workers often make
adjustments to achieve success in variable conditions; thus, WAD is inherently
more complex and less predictable than envisioned in WAI (55). Although
achieving a perfect alignment between WAD and WAI is unrealistic,
understanding WAD can reveal system strengths and weaknesses, potentially
supporting greater success by enhancing the underlying conditions.

Adaptations to actual conditions are consistently necessary, as conditions can
significantly deviate from expectations. Amalberti and Vincent use the terms
‘monitoring’, ‘adaptation’ and ‘response’ to address situations in which
hazards are detected and corrected (30). These performance adjustments — or
variabilities — constitute the essence of Safety Il (53). Both failures and
successes have their origin in performance variability at the individual or
systemic level (56). While Safety | primarily focuses on incidents that require
retrospective investigation, Safety Il is more concerned with prospectively and
continuously understanding the entire system and elucidating how the system
consistently achieves success in most cases. It is important to note that Safety
Il should be viewed as a complement to Safety I, rather than a substitute.
Safety Il is grounded in creating patient-safe situations, thus earning its
designation as proactive (55, 57).

In the context of safety management, individuals are viewed differently in
Safety | versus Safety Il (52). In Safety |, individuals are seen as those who can
make mistakes; in Safety I, individuals are regarded as a resource with the
ability to make critical adjustments to ensure the safe and efficient functioning
of the system. Individuals play essential roles in securing a complex system,
but they also introduce variability. In high-reliability organisations (HROs),
where errors are rare, there is an understanding that variability among
individuals is a resource to be used to prevent errors (31). How individuals act
is adapted to both time and the available information and resources, leading to
the right actions being taken.

Improving safety in complex systems, such as ORs, by means of a systemic
approach involves a four-step procedure (39). Step 1 is to identify and
prioritise risks based on their potential impact and develop a tailored defence
system to address these risks. Step 2 is to compare the developed model with
the actual situation, making necessary adjustments to accommodate changes
in practices. Step 3 is to conduct a higher-level analysis that considers
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macroeconomic and political constraints. Finally, after completing these
preceding steps and making the system more restricted and constrained, Step
4 is to assess the system’s resilience to exceptional circumstances, with a
central focus on resilience at this stage (39). Resources should be directed
towards achieving and maintaining safety rather than preventing a lack of
safety in the work environment (52). As the perspective on patient safety has
evolved from a reactive focus on minimising errors and failures through strict
protocols to a proactive approach that emphasises maximising success by
understanding and adapting to real-world conditions, the adaptability and
variability of frontline workers should be recognised in healthcare
organisations as important factors in ensuring safe and efficient system
functioning.

The care bundle approach

The care bundle approach is widely accepted as a method for translating the
best evidence-based measures into routine patient care (58). This approach is
common in guidelines aimed at preventing SSls (59) — notably, the Global
Guidelines for the Prevention of Surgical Site Infections introduced by the WHO
in 2018 (60) and the National Institute for Health and Care Excellence (NICE)’s
guidelines for SSI prevention and treatment in the UK (61). In orthopaedic
surgery, similar practice guidelines — known as care bundles — are
implemented for preventing Plls, such as those in the Prosthetic-Related
Infections Should Stop (PRISS) project initiated in Sweden in 2009 (62), the
Proceedings of the International Consensus Meeting (ICM) on Periprosthetic
Joint Infections in 2013 (63) and the second ICM on Musculoskeletal Infection,
Hip & Knee, in 2018 (64).

The Swedish PRISS project introduced four care bundles to prevent infection
during different phases of joint replacement surgeries (62). One of these
bundles, the Optimal Operating Room Environment, includes infection-
prevention measures addressing both the physical environment and human
beings in ORs. The recommendations include clean OR air, appropriate
behaviour, ventilation, work attire, basic hygiene routines such as hand
hygiene (HH) and aseptic technique, teamwork and the use of the WHO's
Surgical Safety Checklist (SSC) (62). Many of these recommendations fall under
the responsibility of the ORNs, making their role important in ensuring
adherence to the care bundle in ORs.

Introducing a care bundle holds promise for enhancing patient outcomes (59).
However, despite the introduction of practice guidelines or care bundles for
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infection prevention, the prevalence of SSl is not decreasing in the UK or the
United States (58). Sweden faces a similar challenge, with PJI incidence rates
remaining steady before and after the PRISS initiative (65, 66). Compliance
requires regular auditing and assessment as part of the implementation
process of a care bundle (58). Through ongoing evaluation and feedback,
adaptations for specific settings can be refined, thereby improving the
implementation and sustainability of the bundle (67). Despite the widespread
adoption of care bundle approaches, their effectiveness in improving patient
outcomes remains limited, necessitating regular auditing and adaptation.

Teamwork and communication in the OR

In today’s fast-paced and complex perioperative care environment, the OR
team must have a shared goal and a well-considered approach whenever
feasible, in order to safeguard patients from harm (59). It is acknowledged that
deficiencies in non-technical skills (e.g. communication and teamwork) often
contribute more to deviations than shortages in technical skills (68, 69).
Therefore, the continual training and development of technical and non-
technical workplace skills are essential for patient safety.

The WHOQ’s SSC demonstrates how linking planning and control steps among
individuals, teams and organisations can reduce the risk of preventable
complications and injuries (70). The SSC is a communication tool that includes
a series of prompts addressing critical safety issues. It is designed to be used
during the three key phases of a surgical procedure: before the induction of
anaesthesia (sign-in), before the incision (time-out) and before the patient
leaves the OR (sign-out) (71). However, the SSC extends beyond mere box-
ticking. When implemented as intended, it can activate systemic changes by
fostering teamwork, facilitating effective communication and empowering OR
staff (72).

Effective communication in the OR is paramount to patient safety (73), as it
relies on a precise and timely exchange of information (74). Studies indicate
that the SSC enhances communication and collaboration in the OR (75-77).
However, for the SSC to be effective and thereby positively impact patient
safety, it must be perceived as a valuable tool by the entire OR team (78).
Previous research has shown that implementation of the SSC as a part of an
overall safety strategy can reduce perioperative mortality (79). Successful
communication and teamwork in perioperative care are critical to ensure
patient safety. Strategies to resolve misunderstandings, clarify ambiguities or
correct mistakes during conversations are valuable tools in safety management
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(80), as they promote shared understanding and coordinate action in ORs. By
improving these skills and implementing systemic changes, the occurrence of
preventable complications and injuries could be reduced.

Measuring and monitoring quality in healthcare

The ability to monitor performance is fundamental when improving any
organisation or system (81). However, healthcare workers often encounter
challenges monitoring their daily performance, without support from
information technology systems or a clear agreement on how to do so (82). A
relatively new quality register, the Swedish Perioperative Register (SPOR), aims
to improve awareness and transparency in perioperative care by facilitating
local quality monitoring and national comparisons (83). Although still under
development, SPOR has potential due to its automatic data retrieval from
planning systems.

The WHO defines quality of care as the extent to which health services for
individuals and populations enhance the likelihood of desired health outcomes
and align with evidence-based professional knowledge (84). This definition
encompasses all aspects of care, including promotion, prevention, treatment,
rehabilitation and palliation. It suggests that quality of care can be measured
and continuously improved by providing evidence-based care that considers
the needs and preferences of patients, families and communities.

The literature on quality improvement is extensive and varied (85). While most
theoretically based quality approaches stem from total quality management
and continuous quality improvement techniques, Donabedian’s Structure-
Process-Outcome framework for quality in healthcare does not (81). As
Donabedian’s framework has guided this thesis, particularly Study llI, it is
described below.

Donabedian’s framework for assessing quality in healthcare

Donabedian’s framework, which has been widely adopted and is a leading
model in healthcare practices, interprets factors that influence the quality of
care and outcomes (86). Within this framework, structure refers to the
organisational elements of healthcare services, including staffing levels and
physical facilities. These elements, which includes interventions such as
surgery and the monitoring of care processes, influence the care process and
affect patient-level care outcomes. Process represents the actual care provided
or given (87). Outcome reflects the consequences of care, rather than being a
separate component integral to the care process.
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Process measures are central in healthcare, as they indicate how caregivers
influence care processes and improve patient outcomes (88). By incorporating
process measures into routine clinical data collection, clinicians are reminded
of correct procedures and redundant data collection for quality assessment is
reduced. An indicator, which represents a measurable aspect of care, reflects
quality based on scientific research or consensus among experts (87).
Donabedian later broadened the definition of valid outcomes to include a
system-level perspective (89). This expanded view considers patient
evaluation, provider assessment, organisational structure, care processes and
overall outcomes. Despite its widespread acceptance, the Structure-Process-
Outcome framework has been criticised for its perceived generalisation and
linear nature (85).

Measuring and monitoring safety in healthcare

Incident analyses are regularly conducted, although they often prioritise
accountability over fostering a reflective learning culture (30). Safety
improvement often centres on counting how many fewer adverse events occur
than before (53). A perfect level of safety would mean no adverse outcomes,
leaving nothing to measure. Integrating incident reporting with a broader
safety culture is vital for effectively enhancing patient safety. Fostering a safety
culture that encourages learning from incidents allows incident reporting to
effectively contribute to improving patient safety (90).

While progress has been made in developing reliable safety indicators,
measuring and monitoring safety remain challenging (30, 90). Suggestions
stress the need for patient safety assessments to go beyond incident reports
(90): organisations should use the knowledge from incident reports to refine
procedures and enhance patient safety. Assessing the safety of a healthcare
organisation or unit, such as an OR, involves identifying safety benchmarks and
the unit’s adherence to standards, and evaluating staff attitudes and
behaviours, such as the safety culture. However, a challenge arises when
safety is equated solely with compliance and assurance, rather than fostering
active inquiry (90).

Introducing new safety concepts necessitates dedicated leaders with a deep
understanding of the concepts, particularly regarding how individuals
understand safety and the importance of active monitoring and anticipation.
Shifting from assurance to inquiry signifies the need for ongoing questioning
and proactive inquiry across all organisational levels (91). Safety is partly
achieved by reducing and controlling failures and deviations from standards.
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However, it also requires the inherent challenge of actively monitoring and
managing problems that occur. This capacity should be integrated into the
system (30).

Maintaining safety involves staying alert to disruptions and promptly
addressing them to ensure things stay on course. Healthcare professionals
frequently perform these tasks, and OR teams likely do so more extensively
than the professionals in any other industry. However, their success or the
system’s compensatory measures often make these actions go unnoticed.
Therefore, evaluating safety requires more than just relying on metrics; it
necessitates exploring ways to monitor the broader functioning of the
healthcare system (90). This need — along with the lasting relevance of Charles
Vincent’s framework for analysing risk and safety — is why Vincent'’s
framework was used to guide this thesis.

Vincent’s framework for analysing risk and safety in healthcare

Charles Vincent introduced a comprehensive safety framework in 1998, for
analysing risk and safety in healthcare, which encompasses the five critical
dimensions presented in Figure 1 (90, 92).
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Past harm

Has patient care been
safe in the past?

Integration Reliability

and learning Are our clinical
systems and processes

Safety reliable?
measurement
and
monitoring

Are we responding
and improving?

Anticipation and Sensitivity to
preparedness Lﬁons 7

Is care safe

the future? today?

Will care be safe in

Figure 1 Framework for measuring and monitoring safety in healthcare (CC BY-NC 3.0) (92).

The ‘Past harm’ dimension underscores the significance of comprehensive
measures beyond mortality rates to understand the full scope of injuries and
occurrences of healthcare-associated harm (90). This facilitates the precise
analysis of systemic root causes. Analysing accidents and incidents provides
valuable insights into system vulnerabilities, highlighting areas that require
attention in order to design a safer healthcare system (30). To facilitate such
analysis in ORs, management should encourage OR staff to report incidents
and near misses. One way to achieve this could be by creating feedback
functions that make staff aware of the changes implemented based on their
reports.

The ‘Reliability’ dimension advocates for specific reliability standards within
healthcare organisations (90). Its objective is to reduce undesirable variations
and ensure consistent safety and dependability in systems and processes.
Enhancing the reliability of targeted processes is integral to this dimension,
exemplified by initiatives such as the WHO’s SSC, which is designed to support
team performance perioperatively (30). Other steps to enhance reliability in
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OR processes include OR teams following standardised protocols for
procedures whenever possible and monitoring processes to detect patterns.

‘Sensitivity to operations’ evaluates an organisation’s capacity to respond to
real-time changes and disruptions. This dimension underscores the importance
of flexibility in maintaining healthcare safety under varying circumstances (90).
The continual adaptation and response to challenges occurring in healthcare
involves both managers and frontline staff (30). Despite being one of the most
employed interventions, ‘sensitivity to operations’ paradoxically remains the
least developed strategic aspect of patient safety. The capacity to adapt and
respond is the cornerstone of resilience engineering (56). In an OR, this
involves frontline workers maintaining real-time situational awareness and
being prepared to adapt to unexpected changes. If a complication arises, the
OR team must quickly communicate and coordinate to address the issue.

The ‘Anticipation and preparedness’ dimension requires healthcare
stakeholders — including professionals and managers — to assess and
proactively mitigate potential risks over time, thereby safeguarding future
healthcare delivery (90). Identifying and evaluating potential risks ensures
safety across organisational levels. This proactive approach demands readiness
and swift intervention capabilities. Fostering a culture of inquiry by
encouraging staff to anticipate potential situations even during stable periods
is central (90). For ORs, this involves proactive measures such as the OR team
using the SSC to prepare strategies preoperatively and engaging in reflective
practices postoperatively. OR management should also encourage open
communication, allowing staff to voice concerns, and facilitate simulation
training for OR teams to improve their readiness for real-life situations.

‘Integration and learning’ involves actively identifying incidents and deviations
from best practices and using the lessons learned to improve future
organisational performance. Safe organisations actively seek such information
and strive to employ the insights gained to shape future operations. Instead of
solely relying on recommendations derived from isolated incidents or metrics,
they integrate and analyse safety data from various parts of the unit or
organisation. This data then facilitates long-term organisational learning and
fosters sustainable improvements (90). For ORs, this can mean seeking data
from various parts of a patient’s journey undergoing a surgical procedure. It
can also mean integrating safety data from similar organisations, hospitals and
ORs with their processes.
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Safety theories

Various theoretical perspectives exist within the field of safety science.
Although the perspectives outlined below are not exhaustive, they are
commonly applied in healthcare practices today, particularly in areas such as
ORs. These perspectives are relevant in understanding the organisational and
cultural aspects of safety, which are central to this thesis, even though
Vincent’s framework serves as the overarching one.

Research offers various perspectives for understanding the complex,
constantly evolving nature of patient safety. (30, 93). Safety is dynamic,
encompassing an expanding range of events that are considered to be safety
issues as standards improve and the safety concerns within a system grow
(30). Specific incidents, such as healthcare-associated infections, are
increasingly seen as unacceptable and potentially preventable, and preventing
these is one of the key responsibilities of ORNs. Moreover, acknowledging
patient safety from the patient’s viewpoint is essential, as it provides insight
into the nature of the circumstances (30). This perspective involves evaluating
the balance between the risks and benefits of care throughout the patient’s
healthcare journey.

Root cause analysis framework

Root cause analysis (RCA) is a widely used framework for analysing errors in
healthcare and investigating patient safety incidents. Originating from James
Reason’s conceptualisation of human errors (31), RCA relies on linear cause-
effect chains and emphasises the implementation of barriers to prevent errors,
as illustrated by the so-called Swiss Cheese Model. The primary goal of RCA is
to reduce adverse outcomes and enhance safety by addressing underlying
causal factors. RCA prioritises examining the system over individual workers
and assumes that adverse events affecting patients result from systemic
failures. Typically, RCA is employed for the most serious patient incidents.

While error analysis is frequently approached from an accountability
perspective rather than fostering reflective learning, incident reporting
remains vital for addressing system-based errors (30, 94). However, research
indicates that relying solely on incident reporting does not substantially
enhance patient safety, as the absence of visible actions in response to
reported incidents often leads to underreporting (8, 95). Furthermore, while
healthcare professionals often adeptly address disturbances, thereby
contributing to safety, such efforts are frequently overlooked in safety
evaluations. The main goals of reporting are to learn from experience and
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monitor progress in preventing errors (96). Consequently, reporting close calls
is also beneficial. Nevertheless, organisations must take incident reporting
seriously to learn from their errors and near misses (94).

The theory of high-reliability organisations

In complex systems, addressing errors requires a thoughtful approach. When
errors occur, the primary response should be to modify the system through a
comprehensive systems approach (31). In healthcare, this involves
understanding the various factors, including the role of healthcare workers.
Analyses across industries indicate that accidents stem from multiple factors
within a system. Therefore, a systems approach to incident investigation aims
to enhance system design in order to prevent future errors or reduce their
impact. HROs, such as air traffic control systems, nuclear power plants and
naval aircraft carriers, operate under hazardous conditions with minimal
adverse events. Although such organisations differ from healthcare, they
demonstrate the potential for consistent safety and effectiveness in complex
and unpredictable environments, highlighting the potential for healthcare
organisations to improve safety by prioritising systemic enhancements (97).

Learning from industries such as aviation and nuclear power (33), healthcare
organisations are striving to emulate HROs characterised by predictable, safe
and effective processes (98). Achieving this level requires careful attention to
organisational design, including structures, procedures and drivers, as well as
the organisation’s culture and communication. Establishing a HRO often
involves fostering a robust safety culture, which may require a cultural shift for
some organisations (99, 100). Within such a culture, learning is encouraged by
transparently sharing information about mistakes, failures and near misses,
including sharing these experiences with new colleagues.

The resilience engineering perspective: resilient healthcare

Resilience engineering — a cornerstone of Erik Hollnagel’s safety theory —
offers a perspective on safety and system performance that emphasises the
capacity to adapt and respond effectively (56). Within this framework,
resilience refers to the ability of an organisation or system to maintain
successful operations despite variable conditions — both expected and
unexpected — by anticipating and reacting to changes. Resilience is defined as
the ability to adapt work methods to suit the prevailing conditions, thereby
maximising successful outcomes (56). Healthcare personnel routinely adjust
their practices to fit the current conditions. Key aspects of resilient healthcare
include promoting work flexibility and enhancing the capability of healthcare
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personnel to provide care more efficiently. This approach focuses on factors
that contribute to successful everyday performance over occasional failures
and actively seeks to improve the former rather than solely preventing the
latter (55-57). Resilience engineering emphasises understanding how systems
achieve resilient performance, responding not only to threats but also to
opportunities. The term ‘resilience’ is used broadly to describe the qualities of
a safe organisation and, more restrictedly, to describe the capacity to adapt
and recover from unusual circumstances (30).
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RATIONALE

The safety climate in ORs impacts clinical practice and thereby patient care.
Improving patient safety necessitates fostering a positive and proactive safety
climate, and staff behaviours and attitudes are measurable components of
such a climate. To enhance patient care, it is essential to understand the
prevailing attitudes towards patient safety in ORs, which have not been
thoroughly assessed so far.

Despite improvements, patients still encounter avoidable complications in
perioperative care. Joint replacement surgery, while largely standardised, can
result in severe complications for patients. To minimise these risks, all available
steps must be integrated into procedures, with ORNs meticulously managing
risks to prevent avoidable harm. However, the specific actions they take are
not well understood. Therefore, there is a need to better understand safety
maintenance activities and error prevention by ORNs in the OR.

Implementing safety indicators derived from clinical practice in daily
operations allows healthcare organisations to gain a thorough overview of the
perioperative process, emphasising patient safety. However, there is no
consensus on essential perioperative safety indicators for ORNs in clinical
practice in Sweden. The absence of many key indicators in existing quality
registers further restricts the feedback on various measures taken by ORNs to
ensure patients’ safe care.

Implementing guidelines and care bundles is crucial for preventing
complications such as PJIs and ensuring safe surgery. However, achieving the
long-term goal of consistently delivering safe care requires full compliance
from the entire OR team. Assessing and following up on this compliance is
critical, yet data remains limited. Investigating surgical teams’ adherence to
care bundles is necessary to bridge this gap.
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AIM

The overall aim of this PhD project was to explore perioperative nursing
perspectives on patient safety in perioperative care.

SPECIFIC AIMS

Study |

To explore ORNs’ safety attitudes and their views on how to improve patient
safety in ORs.

Study I

To explore aspects of patient safety during joint replacement surgery through
the experiences of ORNSs.

Study Il

To identify, define, and reach a consensus on perioperative patient safety
indicators.

Study IV

To explore OR teams’ adherence to the care bundle for preventing PJlIs and
their experiences related to adherence.
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Materials and methods

Methodological assumptions

The primary goal of research is to generate knowledge, which involves
considering two key aspects: ontology and epistemology. Ontology concerns
the nature of reality, while epistemology deals with how we acquire knowledge
about this reality (101). In this thesis, Study Il was a qualitative study guided by
constructivist principles, which acknowledge the existence of multiple realities
and truths that are shaped by individual perceptions of situations (102). This
approach is particularly useful in exploring research questions that pose
challenges when attempting to quantify them objectively. In contrast, Studies |
and Il employed quantitative methods typically associated with positivism — a
perspective that assumes that reality is objective and can be understood
through a quantitative analysis without considering subjective influences (102).
However, it is important to note that none of the studies adhere to the
positivist paradigm. For instance, in Study |, while the participants’
assessments of the various factors were treated as objective data points within
the analysis framework, these assessments were inherently based on their
experiences and beliefs — introducing an element of subjectivity that deviates
from pure positivism. Similarly in Study Ill, experts provided ratings on certain
statements based on their professional judgement; hence their assessments
were also subjective.

Given these considerations, it becomes evident that both Studies | and Il are
better described as informed pragmatism than as pure positivism or
constructivism. Here, pragmatism refers to an epistemological stance that
acknowledges objectivity in measurements while simultaneously recognising
the significance of individual experiences in shaping those measurements
(103). Study IV continues this pragmatic approach but takes it further by
integrating quantitative and qualitative data sources. The goal here was to
achieve a broader understanding of what constitutes effective practices within
the field under investigation, thereby leveraging the strengths of both
methodological paradigms for richer insights (101, 104).

Study design

In this thesis, both qualitative and quantitative methods were used to address
the aims of the four studies included.
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Setting

The data for all four studies was gathered from ORNs and OR teams in Sweden.
In Study I, all ORNs employed within Sweden’s public hospital system for
whom an e-mail address was available were surveyed. Study Il entailed
interviews with ORNs at three distinct hospital types across two regions: one
university hospital, one public general hospital and one private orthopaedic
hospital. To provide context regarding the hospital sizes, in 2020, the university
hospital performed 28 primary hip joint replacements, the public general
hospital performed 284 and the private orthopaedic hospital performed 307
(105). For Study lll, experienced ORNs were recruited nationwide to form the
expert group. Study IV was conducted at two hospitals across two regions of
Sweden — one public general hospital and one university hospital — where
the OR teams were observed and interviewed. In 2022, the numbers of
primary hip joint replacements performed at the two hospitals were 230 and
142, respectively (106).

Swedish OR team composition

In Sweden, an OR team comprises a surgeon, an anaesthesiologist, a registered
nurse anaesthetist (RNA), an ORN and an assistant nurse (NA). Each member
plays an essential role within the team, performing interdependent tasks that
are both complex and diverse (107) and thus enhancing the team’s
performance and reducing the risk of errors and patient harm.

Swedish ORNs’ responsibilities

There are notable international discrepancies in the training and clinical
responsibilities of ORNs. In Sweden, becoming an ORN requires a registered
nurse (RN) to complete a specialised 1-year OR nursing programme,
culminating with an academic Master’s degree (108). In addition, there are
international differences regarding the precise areas of responsibility within
the OR. For example, Swedish ORNs have a comprehensive understanding of
infection control and sterility. They apply this knowledge to maintain a sterile
environment during surgical procedures, which is one of their primary
responsibilities. They are also responsible for patient positioning, skin
disinfection and sterile draping, and ensuring the availability of instruments
and implants, among other responsibilities (18).

The instrument: the Safety Attitudes Questionnaire (SAQ)

The Safety Attitudes Questionnaire (SAQ) is an instrument developed in 2006
by Bryan Sexton, Eric Thomas and Bob Helmreich to measure attitudes to
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safety. It was derived from the Intensive Care Unit Management Attitudes
Questionnaire (109), which itself was developed from the Flight Management
Attitudes Questionnaire (FMAQ)(110) created to measure interpersonal
performance among flight crews (51). SAQ-specific items were generated
through dialogue with healthcare staff and subject matter experts and based
on two conceptual models: Vincent’s framework for analysing risk and safety
(92) and Donabedian’s conceptual model for assessing quality (86). The SAQ
has been adapted for use in intensive care units, ORs, inpatient settings
(wards) and ambulatory clinics (111-113).

The SAQ: operating room version (SAQ-OR), a validated instrument used in the
United States and Europe (44), measures attitudes across six factors: safety
climate, teamwork climate, job satisfaction, working conditions, stress
recognition and perceptions of management (51). These six safety attitude
factors are illustrated in Figure 2. The factor ‘safety climate’ includes items on
safety concerns and how errors are handled, while ‘teamwork climate’ covers
collaboration and being valued as a team member. ‘Job satisfaction’ includes
items about how the workplace is experienced and work morale, while
‘working conditions’ concerns how students and new staff are treated and how
information is obtained. The factor ‘stress recognition’ is about how fatigue,
extreme workload and hostility are handled. The ‘perception of management’
factor includes items that reflect how the management supports safe working
conditions.
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Figure 2 The six safety climate factors (created with BioRender.com).

The Swedish version of the SAQ-OR comprises 57 items, with 30 addressing the
six safety climate factors (113). Each item is scored on a 5-point Likert scale
from 1 (strongly disagree) to 5 (strongly agree), with 6 indicating ‘not
applicable’. Mean scores for the factors are calculated after converting scores
to a 100-point scale (1=0, 2=25, 3=50, 4=75, 5=100 and 6=0) (51, 114). In the
SAQ, the response option ‘not applicable’ is included and calculated as ‘no
score’, the same as a missing value. Before analysis, two items with reverse
anchoring are re-coded. To calculate the positive response rate, the
percentage of respondents who have positive attitudes towards safety (75 or
higher on a 100-point scale) is used (113). The SAQ-OR also includes an open-
ended question prompting respondents to provide recommendations for
improving patient safety within their workplace (51).
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Participants

To gather data for Study I, all heads of OR departments in public hospitals
across Sweden were contacted to request the e-mail addresses of their
currently employed ORNs. The inclusion criteria comprised all ORNs employed
in public hospitals in Sweden. In 2019, Swedish public hospitals employed 2323
ORNSs (5), encompassing university and county hospitals. The exclusion criteria
included ORNs employed by private hospitals and staffing agencies at the time
of the study.

Out of 21 county councils in Sweden, 15 provided a total of 1441 e-mail
addresses for their ORNs. Of these, 358 ORNs (25%) completed the
questionnaire, while 44 recipients partially completed the survey and were
subsequently excluded from the final analysis. Of the 358 participants, the
average experience as an ORN was 18 years and 95% were women. Among the
participants, 48% were employed at a university hospital, while 42% worked at
other hospitals (type of hospital unknown: 9%). Regarding age distribution,
21% were between 20 and 39 years old, 26% were between 40 and 49 years
old, 37% were between 50 and 59, and 16% were between 60 and 69.

The inclusion criteria for Study Il were as follows: individuals who were actively
practising as ORNs and possessed a minimum of one year of experience in joint
replacement surgery. Purposive sampling was conducted, with nursing
department leaders identifying ORNs who met the inclusion criteria. Twenty-
one ORNs were selected for interviews, with a median age of 43 (ranging from
27 to 64), including two men and 19 women. The median experience as an
ORN was seven years (ranging from two to 41 years).

In Study lll, the expert panel participants were recruited through purposive
sampling. Experts were defined as individuals (i.e. ORNs) with current
knowledge of the research topic and who were actively engaged in
perioperative care. The inclusion criteria required expertise as an ORN with at
least two years of clinical experience post-training. The identification of eligible
ORNs was facilitated through a national perioperative education and research
network and the Swedish Operating Room Nurses Association.

The Delphi rounds were conducted in Swedish, with a panel size determined to
be approximately 20 experts, striking a balance between conclusive decision-
making and effective management. Frequent e-mail correspondence between
the experts and me was maintained to support active participation and
encourage the completion of the study.
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To initiate participation, an informational e-mail was sent to ORNs containing a
request to participate in the study. In addition, the ORNs were encouraged to
suggest additional experts for consideration. Of the 35 ORNs invited, 20 agreed
to participate. Subsequently, the first 20 experts recommended two additional
experts, who decided to participate after receiving further information about
the study. Accordingly, a total of 22 ORNs were included in the expert group.
Among the experts, 21 were women. Their mean age was 53 years (SD 8.4) and
their mean experience as ORN was 25 years (SD 10.3).

In Study IV, OR teams were observed and interviewed at one public general
hospital and one university hospital, in two different regions. In the
observational phase, the orthopaedic OR teams included orthopaedic
surgeons, anaesthetists, ORNs, RNAs and NAs. The team members had a
median age of 46 years (range 30 — 73) and a median experience of 10 years
(range 2 — 35) in their speciality since commencing their specialist training or
working in the OR. Among the OR team members, 29 were women and 24
were men.

In close connection to the observations, focus group interviews were
conducted with OR teams, including RNAs, ORNs and NAs. None of the
orthopaedic surgeons or anaesthesiologists participated due to their busy OR
schedules. Three focus group interviews involved ten team members,
comprising eight women and two men. The participants had a median age of
47 years (range 42 — 63) and a median experience of 20 years (range 3 — 41)
working in the OR. Two interviews included one RNA, one ORN and one NA.
Another interview consisted of two ORNs and two NAs. Two interviews were
conducted with teams from one of the observation sites, and an additional
interview was carried out with personnel from the other observation site.

Data collection

For Study I, data was collected from July to November 2021 using an online
survey platform (Artologik: Survey & Report, Artisan Global Media, Sweden).
This data collection occurred during an ongoing global pandemic, prompting
the healthcare system in Sweden — like those worldwide — to relocate staff
resources to accommodate the increased demand for intensive care beds. This
involved temporarily diverting personnel from OR departments to work in
intensive care wards or postoperative wards by cancelling elective surgery.

An e-mail with information about the study purpose and an invitation to
complete the questionnaire were sent to the ORNs’ provided addresses. The
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Swedish-translated version of the SAQ-OR was used for data collection (113).
In addition to the SAQ-OR responses, this study evaluated demographic
variables such as sex, age group, type of hospital that ORN currently worked at,
work experience as an ORN and surgical speciality. Non-responders received
up to three reminders. The questionnaire was estimated to take about 20 min
to complete.

Data collection for Study Il occurred between April and August 2020.
Interviews were conducted at three different hospitals — one university
hospital, one public general hospital and one private orthopaedic hospital —
with the aim to capture diverse perspectives. A semi-structured interview
guide comprising three questions was used: ‘What does patient safety in
perioperative care during arthroplasties include for you?’, ‘What do you
consider most important in securing patient safety?’ and ‘Do you detect any
weak areas in patient safety?’. Probing questions were employed as necessary
to delve deeper into the responses. The interview guide underwent a pilot test
with one ORN, which was excluded from the subsequent analysis. Sixteen of
the 21 interviews were conducted face-to-face, while five were conducted
over the phone due to travel restrictions imposed during the pandemic. The
interviews lasted a median of 31 min (ranging from 20 to 45 min) and were
digitally recorded and transcribed verbatim.

For Study lll, a questionnaire was developed based on the findings from Study
Il. Data collecting was conducted using the same online survey platform
(Artologik: Survey & Report, Artisan Global Media, Sweden) as in Study I.
Before the study commenced, the questionnaire underwent a pre-test with
four ORNs and two nurse researchers who were not involved in the research.
Following the pre-test, adjustments were made to clarify specific wordings.

Before the study, the level of consensus was established in the research group
(115). Although there is no universally agreed-upon optimal consensus level,
for this study, a statement was deemed to have reached consensus if 80% or
more of the experts rated it similarly. This level was chosen to accurately
represent the experts’ responses (110). Moreover, the statements to rate were
sourced from clinically active ORNs, who identified them as crucial for
maintaining perioperative patient safety.

A modified Delphi method was initiated, unlike the traditional Delphi
approach, in which the first round involves idea generation by experts (116).
For the initial round, perioperative patient safety indicators identified in a
previous study (Study Il) were used as the foundation. In the previous study, 89
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statements were generated and divided into 14 groups, as detailed in Table 1.
Examples of how these statements were presented include ‘The use of the
Surgical Safety Checklist (SSC) contributes to improved patient safety during
the procedure by checking that it is the right intervention to be carried out’
and ‘The OR environment is optimised by basic hygiene routines being
followed by the OR team’.

Table 1 Statement groups (n=14) as presented in the rounds

Statement groups

For surgical planning to contribute to safe care

To complete the list of operations scheduled and not have to cancel any

To ensure that the intraoperative work proceeds optimally

The flow of information contributes to increased safety during the procedure
Correct patient and correct side are ensured

The use of the Surgical Safety Checklist (SSC) contributes to improved patient safety
during the procedure

The OR environment is optimised

Sterility during the procedure is ensured

To ensure that the right implant is operated in

For the management of indwelling urinary catheters (IDCs) to be safe in OR

To ensure the safe handling of surgical specimens during the procedure

To ensure safe positioning of the patient on the OR bed

To ensure that electrosurgical units do not injure the patient during the procedure

To ensure follow-up and the possibility of improvement
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The experts were asked to rate the importance of each statement for ensuring
patient safety during surgery, using a 5-point Likert scale ranging from 1 (not at
all important) to 5 (very important). Following each group of statements, an
open dialogue box allowed the experts to offer suggestions, propose wording
adjustments or seek clarification. This process was consistent across all three
rounds, in which the experts were given two weeks to complete each survey,
and a reminder e-mail was sent twice for non-responders.

Round 1 started in November 2022, with 22 experts being notified via e-mail.
The questionnaire included demographic questions and instructions on
completing the round. Of 89 statements, 47 reached the predefined consensus
level of 80%, with experts suggesting 14 new statements. Round 1 achieved a
100% response rate.

Round 2 occurred in February 2023, with a new questionnaire containing 56
statements. Forty-two statements from the previous round without consensus
were included, alongside 14 statements generated from the experts’ feedback.
Statements that reached consensus in round 1 were excluded to shorten the
questionnaire. The experts were notified by e-mail one week before round 2,
which included the results from round 1. They received e-mails the same day
the round 2 survey started, containing the remaining statements from round 1.
Round 2 also achieved a 100% response rate.

The final round, round 3, took place in March 2023. The experts were notified
a week before, with round 2 results and a notification of the impending round
3. On the day the round 3 surveys were sent, the experts received an e-mail
containing the results for the remaining statements from round 2. Round 3
comprised 38 statements from the previous round without consensus,
achieving a response rate of 91%. Figure 3 illustrates the statements during the
survey rounds.
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SLINEV round 1 (n=89] statements identified in a previous study

42 statements did not reach consensus 47 statements reached consensus

14 new statements generated

SLII"»'E\.r round 2 {n=56] including statements generated in round 1 (n=14)

38 statements did not reach consensus 18 statements reached consensus

Survey round 3 (n= 38)

30 statements did not reach consensus 8 statements reached consensus

Figure 3 Flow diagram illustrating the three survey rounds. In total, 73 of 103 statements
reached consensus: 47 statements in round 1, 18 in round 2 and 8 in round 3.

Data collection for Study IV occurred from December 2022 to May 2023 and
focused on scheduled joint replacement surgeries involving the hip or knee.
For the quantitative data collection, the recommendations outlined in the
perioperative care bundle, titled ‘Optimal Operating Room Environment for
Knee or Hip Joint Replacement Surgery’ (62) were used to structure the
observational form (i.e. the observational form based on the care bundle,
provided in Appendix 1).

Hand hygiene (HH) observations, as part of the ‘Basic hygiene routines in the
OR environment’ recommendation area in the care bundle, followed the
WHOQ'’s ‘Save Lives — Clean Your Hands’ observation form. This form aligns with
the WHO's ‘Your Five Moments for Hand Hygiene’ diagram (117), shown in
Figure 4. The five moments include HH before patient contact, before an
aseptic task, after potential exposure to body fluids, after patient contact and
subsequently after contact with the patient’s surroundings. The WHO’s HH
observational form served as a complementary tool alongside the structured
observational tool (see Appendix 2 for the WHQO's observation form).
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Your 5 Moments
for Hand Hygiene

- N O W W O R RN RN W W,

- ~

WHEN? Clean your hands bafore touching a patient when approaching him/her.
WHY? To protect the patient against harmful germs camied on your hands.

WHEN? Clean your hands immediately before performing a clearvasepfic procedure.
WHY? To protect the patient against harmful germs, including the patient's own, from entering his/her body.

WHEN? Clean your hands immediataly after an exposure risk to body fluids (and after glove removal).

WHY? To protect yourself and the health-care environment from harmful patient germs.

WHEN?  Clean your hands after touching & patient and her/his immediate surroundings, when leaving the patient’s side,
WHY? To protect yourself and the health-care environment from harmful patient germs.

WHEN? Clean your hands after touching any object or fumiture in the patient's immediate surroundings,
when leaving - even if the patient has not been touched.

WHY? Te protect yourself and the health-care environment from harmful patient germs.

(7@ World Health Patient Safety SAVE LIVES
s-‘\ld = ! Organlzatlon A World Alliance for Safer Hoalth Caro Clean Your Hands

Figure 4 Reproduced from the WHO’s ‘Your Five Moments for Hand Hygiene’ with permission
(ID: 202402554).
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Experienced ORNs in the research group conducted the observations, thus
ensuring impartiality, as they were not previously associated with the observed
sites. The observers familiarised themselves with the observation form and the
WHO’s HH protocol beforehand. Upon introducing herself to the OR team, the
observer clarified that the observations were part of a study on adherence to
the care bundle titled ‘Optimal Operating Room Environment’. Field notes and
observation forms were completed during the observations.

Observations commenced when the ORN, assisted by the NA, began setting up
instruments, and the RNA welcomed the patient into the OR. If these actions
happened simultaneously, the observer prioritised one in order to distribute
the observations evenly. It is important to note that having only one observer
may have limited the range of observed HH opportunities, especially before
the surgical procedure started, due to the simultaneously involvement of
multiple professionals. During the surgical procedure, the observations
focused on identifying HH opportunities among the RNAs and NAs, as the
orthopaedic surgeons and ORNs were in sterile attire.

For qualitative data collection, the care bundle interventions provided a
structured framework for guiding the interviews with the OR teams. We
conducted two of the focus group interviews in person, while a third took
place partly via a Zoom link. During the remote interview, one of my co-
supervisors was physically present in the room with the participants, while |
facilitated the interview from a remote location.

The participants were asked to share their experiences regarding the feasibility
of adhering to specific aspects of the care bundle and the challenges
associated with compliance. Questions such as ‘What facilitates the adherence
to this recommendation?’ and ‘What obstacles hinder compliance with this
recommendation?’ were posed for each intervention, with additional probing
guestions introduced as necessary. Interviews were digitally recorded and
transcribed verbatim. Background information about the participants,
including sex, age and years of work experience, was also collected.

Data analysis

In Study I, following a sample size calculation, it was concluded that a
minimum of 300 completed surveys would be required for reliable analysis of
30 items addressing the six safety attitude factors. To ensure data quality and
integrity, the data set was cleaned, coded and verified before entering IBM’s
SPSS software. As the data was distributed normally, it is presented as the
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mean with a 95% confidence interval. Differences in factor mean across age
and experience groups were tested using one-way analysis of variance
(ANOVA). A Bonferroni correction was applied for multiple comparisons to
identify the specific age and experience groups where significant differences
occurred. Furthermore, an independent group t-test was used to compare the
factor mean between the staff at university and county hospitals. A p value <
0.05 was considered statistically significant. Lastly, Kendall’s tau-b analysis was
employed to evaluate the correlation between age and experience, and the
multicollinearity between these variables was examined. The SAQ factor score
was treated as an ordinal scale variable. In cases with missing values, the factor
mean score was calculated from items with valid values. All statistical analyses
were performed using SPSS version 27 (IBM Corp., USA).

Responses to the open question were assessed through thematic analysis (118,
119), a flexible method for interpreting qualitative data and identifying key
patterns within a data set. By constructing sub-themes based on recurring
recommendations, a deeper understanding of the respondents’ views on what
is needed to improve patient safety in their workplace was gained. The
thematic analysis comprised six steps: becoming familiar with the data,
conducting initial coding, identifying themes, reviewing themes, defining and
labelling themes and compiling the report (118). It is important to note that a
thematic analysis is not a linear process; rather, it necessitates a continual
movement between the steps, as advocated by Braun and Clark (118). An
inductive coding reliability approach was employed for the thematic analysis
using MAXQDA 2020 (VERBI Software, Germany). This involved recognising
patterns within the data to identify recurring patterns and generating a
number to represent each qualitative outcome, as numbers are an integral
part of qualitative research (120).

For Study Il and the qualitative part of Study IV an inductive qualitative content
analysis was performed, following the methodology outlined by Graneheim
and Lundman (121). This approach is employed to describe both similarities
and differences in the data, working at both the manifest and latent levels in
order to capture descriptive or interpretative aspects of textual content (122).
A manifest analysis was conducted in Studies Il and IV, commencing with
importing the transcripts into MAXQDA 2020 (VERBI Software, Germany).

Initially, the recorded interviews were reviewed, and the transcripts were
comprehensively read to grasp the entirety of the data. Subsequently, the text
was segmented into meaning units relevant to the aim of the study. These
meaning units were condensed thoughtfully in such a way as to retain the
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essential content, and each meaning unit was assigned a code. These codes
were then abstracted into subcategories and overarching categories.
Throughout the analysis process, the co-authors engaged in discussions to
ensure alignment and consensus on the interpretation.

In Study lll, data analysis was conducted using SPSS, version 28, with
percentages calculated for each statement after the survey concluded in all
three rounds. In rounds 1 and 2, medians were computed for statements
lacking consensus, while means and standard deviations were calculated for all
statements that reached consensus across the three rounds.

We employed descriptive statistical techniques to analyse the observational
data in Study IV. Adherence to HH guidelines was calculated by dividing the
number of HH actions by the total number of HH opportunities, with an
‘opportunity’ defined as a situation requiring HH action. The field notes proved
valuable in providing explanatory insights during analysis.

Ethical considerations

All studies in this thesis were judged to be acceptable by the Swedish Ethical
Review Authority (reg. no. 2020-00111) and to comply with the principles
outlined in the Declaration of Helsinki (123), which states that research must
be beneficial and avoid causing harm. The participants in all four studies
received information regarding the study’s background, its objectives and the
voluntary nature of their participation. They were assured of the
confidentiality of their data. Measures were taken to ensure participant
identity confidentiality, with consent forms and USB drives containing audio
recordings being securely locked away. No participant information was
reported in a manner that identified them, nor was data made accessible to
others. Detailed ethical statements for each study follow.

In Study I, the heads of the OR departments in 15 out of 21 regions granted
permission to contact individual ORNs by sharing their employees’ e-mail
addresses. Passive consent was obtained from all participants, who voluntarily
agreed to complete and send back the questionnaire. They were informed in
the information letter that they had the option to withdraw at any time during
the research. All responses were handled confidentially; among the research
group, only | was able to connect a specific response to the correct e-mail
address.
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For Studies Il and 1V, written informed consent was obtained from all
participants before conducting the interviews. The participants were informed
that participating was voluntary and they had the option to interrupt the
interview at any time. The interviews were conducted in a location chosen by
the participants and efforts were made to create a secure atmosphere.

In Study lll, the experts’ opinions were strictly confidential, in line with the
guasi-anonymity principle in the Delphi method literature. Despite the
potential familiarity among experts, the round results were aggregated at the
group level to prevent responses from being attributed to a specific expert.
This ensured that everyone’s contribution remained non-identifiable.

Institutional approvals were obtained for Study IV. Permission was sought from
the staff in the orthopaedic team, and written consent was obtained. While it
may have felt uncomfortable to be observed, everyone consented, and the
team members were informed of their option to decline. This process may
have helped to build a bond between the researcher and the OR team, helping
them to feel confidence and trust in me as a researcher. The patients in the OR
were informed about the ongoing study, despite not being directly involved.
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Results

Safety climate in the OR: ORNs’ safety attitudes

A total of 358 ORNs completed the SAQ-OR questionnaire. Table 2 presents the
mean factor scores, missing data, Cronbach’s alpha and proportion of
respondents reporting positive scores for each factor. The percentage of
positive scores varied from 26% to 73%. ‘Job satisfaction’ received the highest
mean factor score, while ‘perception of management’ and ‘stress recognition’
had the lowest, at 26% and 37%, respectively.

Table 2 Mean scores, Cronbach’s alpha and distribution of positive scores for each factor in the
SAQ-OR

Factor Number n Mean 95% Cronbach’s Positive

of items  (missing) confidence alpha scores
interval

Safety climate 7 352 (6) 72 70 —73 .80 49% (174)

Teamwork 6 347 (11) 74 73— 76 .81 60% (216)

climate

Job satisfaction 5 354 (4) 81 79 — 82 74 73% (261)

Working 4 316 (42) 67 65 — 69 .70 44% (156)

conditions

Stress 4 349 (9) 62 59 — 64 .76 37% (131)

recognition

Perceptions of 4 323 (35) 58 56 — 60 .60 26% (93)

management

n = number of complete responses. Parentheses denote the number of missing or incomplete
responses. The percentage (proportion) of respondents reporting a positive score for each factor
of the SAQ-OR. Respondents had a positive score if the score was 75 or greater.

Variations in safety attitudes were evident when comparing different age and

experience groups and when examining different types of hospitals. When age
groups were compared, the older group rated their working conditions and
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management support higher than the younger ones (Figure 5). The older age
group also rated their stress recognition lower than the younger ones.

Safety Teamwork Job Working Stress Perception of
climate climate satisfaction conditions recognition management
90
85
80 T
75 .............
70 ......
65 Age groups e
60 ++++20-39 years
40-49 years
55
50-59 years
50 60-69 years
45
20 572 539 .387 .006 <.001 019

Figure 5 SAQ-OR factors presented on a 100-point scale as the mean comparing four age groups.
A one-way ANOVA comparison was performed, and p values are shown in the graph.

The same pattern emerged when the experience groups were compared. More
experienced respondents showed a higher mean score for the factor ‘working
conditions’ and a lower mean score for the factor ‘stress recognition’
compared with their less-experienced colleagues (Figure 6).

Safety Teamwork Job Working Stress Perception of
climate climate satisfaction conditions recognition management

90
85
80

75

70 .
65 4 N
Years of work experience as ORN \

60 «sesless than 10 \\ e

55 10to 19

50 ~==20 or more

45

40 .145 .206 .183 .025 <.001 .148

Figure 6 SAQ-OR factors presented on a 100-point scale as the mean comparing three groups of
different experience levels. A one-way ANOVA comparison was performed to compare the
various experience groups, and p values are shown in the graph.
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When hospital types were compared, the county hospital employees had
higher factor scores for ‘safety climate’, ‘job satisfaction’ and ‘working
conditions’ compared with their counterparts in university hospitals (Figure 7).

Safety Teamwork Job Working Stress Perception of
climate climate satisfaction conditions recognition management
90
85
80
75
70
65
Employed at

60
55 =University hospital
County hospital
50
45
20 016 .107 .035 .003 437 325
Figure 7 SAQ-OR factors presented on a 100-point scale as the mean comparing two types of
hospitals. An independent t-test was performed to compare the two hospital types, and p values

are shown in the graph.

ORNSs’ suggestions for patient safety improvement

Of the 358 respondents, 249 answered the open-ended question: ‘What are
your three most important recommendations for improving patient safety at
your workplace?’ The responses varied in scope, ranging from single words to
detailed descriptions. In the analysis, five main themes and 15 subthemes
emerged, highlighting several areas for enhancing patient safety in the
respondents’ workplaces. The main themes identified were Developing
teamwork and team performance, Improved working conditions, Taking
professional responsibility, Effective use of information and Leadership that
meets expectations and supports patient safety. The themes, subthemes and
the frequency of mentions for the various subthemes are presented in Figure
8.
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Developing

teamwork
and team

performance

Having better and
clearer
communication

Having better
collaboration and
opportunity for
continuous
training (77)

Having openness
and good team
spirit (35)

Improved
working
conditions

Having enough
time to do things
the way they
should be done
(85)

Having adequate
staffing level (49)

Having competent
and experienced
staff (43)

Having a
permissive working
environment (33)

Having better
working hours (14)

Taking
professional
responsibility

By following
guidelines (79)

Having
responsible staff

Effective use

of

information

A better flow of

information and
opportunity for
feedback (76)

Improvement of
surgical planning

Leadership
that meets

expectations
and supports
patient safety

Leadership being
competent and
committed (15)

Leadership being
supportive (15)

A clear leadership
focusing on safety
(13)

Figure 8 Themes, subthemes and frequency of mention in the open answer in the SAQ-OR.
Parentheses indicate the number of participants who mentioned the various subthemes.

To summarise the results, older ORNs and those with more experience
perceived better working conditions and management support, as well as
lower stress, compared with younger and less-experienced ORNs. ORNs at
county hospitals scored higher for safety climate, job satisfaction and working
conditions in comparison with those at university hospitals. In addition,
suggestions for improving safety in ORs involved clearer communication,

sufficient time for tasks, adherence to guidelines, enhanced team
collaboration, adequate staffing levels, and competent and experienced staff.

Patient safety during joint replacement surgery

Study Il revealed ORNs’ current experiences concerning patient safety at their
workplaces during joint replacement surgery, focusing on factors within their
control. Twenty-one ORNs were interviewed, and they identified several areas
at the organisational, team and individual levels where safety improvements
can be made. The analysis revealed three main categories and seven
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subcategories, which are presented in Figure 9. The findings are organised
under the main category headings in the text.

eReliable procedural plan

' Organisational eFunctional reporting and
level | documentation

/ eInterprofessional and interdisciplinary
collaboration

eProtocol, checklist and standardisation
implementation

e Aseptic principles compliance

Team level

b . .
| eProfessional knowledge, skills and
| experience

ePersonal engagement

Individual
level

Figure 9 Categories and subcategories from the interview data analysis of ORNs’ experiences
concerning patient safety during joint replacement surgery.

At the organisational level

Adequate preparation for safe procedures was compromised if essential
preconditions were not met. The interviewed ORNs emphasised the
importance of having a reliable procedural plan, ensuring safe procedures and
achievable surgical schedules, and functional reporting and documentation
practices to facilitate information exchange. Challenges emerged when
planning was incomplete or outdated, often requiring confirmation from the
orthopaedic surgeon. This could constrain surgery preparation, leading to
workflow disruptions and concerns about missing important items such as
instruments and implants. The ORNs explained that they often adapted to such
incomplete planning in order to proceed with their tasks.

Moreover, the ORNs reported that comprehensive patient records were
occasionally overlooked as they heavily relied on the surgical planning system

42



and anaesthesia assessment for patient-related information. This reliance
could threaten procedure safety, potentially leading to the oversight of crucial
notifications from orthopaedic ward nurses regarding patient risks. Concerns
were also expressed by the ORNs about the potential impact of reporting and
documentation practices on patient care continuity. Some ORNs who
documented perioperative care both electronically and on paper suggested
that the planning system should be solely focused on planning rather than
documentation.

A big problem and, above all, you do not understand each other’s
medical record systems, so the nurses at the postoperative wards
rarely go in and read. So, if we now write: ‘See the planning system’,
they don’t care about it because they think it is hard to get into the
planning system. After all, it’s not a system they usually work within.
So, all that is important, you must either say it or write it on the paper
and then it becomes double documentation, which feels unnecessary
and time-consuming when we now have so little time for everything as
itis. (IP7)

At the team level

The ORNSs highlighted interprofessional and interdisciplinary collaboration,
implementation of safety protocols and checklists, and adherence to aseptic
principles as crucial elements for ensuring safety. They stressed the
significance of a shared goal, mutual respect for each professional’s expertise,
and consistent communication in the OR team.

A lot of teamwork, because | mean, without my anaesthesiologist,
without my anaesthesia nurse, without my assistant nurse, without my
surgeon, without me, there will be no surgery and, without the
patient, there will be no surgery. So, there are many people, and it
gives a sense of security because everyone tries to think: avoid injuries,
not cause harm, how will it be best? (IP1)

The ORNSs outlined their responsibilities, which included conducting surgical
counts and verifying the indicated side with planning and X-rays. Despite
distractions during checklist completion, established safety protocols, such as
ensuring correct implant availability, were considered essential by the ORNSs.
Maintaining sterility and infection control were primary responsibilities;
however, compliance with guidelines varied among team members, according
to the ORNs. The ORNs advocated for improved adherence to aseptic
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principles, although their insistence on compliance could occasionally disrupt
workflow and be perceived as an annoyance by other team members.

At the individual level

The interviewed ORNs expressed personal engagement and felt a strong sense
of responsibility towards their patients. They relied on their professional
knowledge and skills and were confident in voicing concerns if they perceived
any risk to the patient during the procedure. The ORNs recognised their crucial
role in preserving patient safety and used their professional expertise to
mitigate risks. As integral OR team members, they felt accountable for
observing and addressing any risks during procedures. The ORNs expressed
that confidence to voice concerns developed with experience, ensuring
proactive participation in procedures to uphold patient safety, given
unexpected events during surgery that required adaptability.

If you see something in the surgical field, a bleeding vessel, or you
think, ‘Shouldn’t we remove this structure too?’, or ‘Be cautious of
that there!’ | feel that you have a responsibility when you see
something. Of course, it depends on experience, how much experience
you have, what you know and what you have seen before. Still, it is
also part of patient safety that you are involved during the operation
and are taking part in the operation. (IP17)

The ORNs expressed that they prioritised fostering the patients' sense of
security and comfort, striving to reassure them before procedures and
providing dignified care. Despite their best efforts, they experienced a
profound sense of guilt if they were unable to prevent harm to patients,
acknowledging their accountability even in cases of postoperative or
periprosthetic infections.

An overview of the findings indicated that the interviewed ORNs perceived a
lack of a reliable procedural plan and of effective reporting and
documentation. According to the ORNs, adherence to aseptic principles and
checklist completion could be improved. They were personally engaged, felt
responsible for their patients, relied on their professional skills and confidently
voiced concerns during procedures. Above all, it emerged that the ORNSs tried
to solve the problems that arose and had become accustomed to, for example,
not relying on procedural planning. This was done to provide the expected
patient care and manage all scheduled surgical procedures.
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Defining perioperative patient safety indicators

In Study 1ll, 22 experts were recruited to establish consensus on perioperative
safety indicators. These indicators or statements, initially identified in Study I,
underwent assessment by the experts regarding their importance in ensuring
patient safety. Consensus was reached through three rounds of evaluation,
meeting the predefined consensus level of 80%. As a result, agreement was
attained on 73 out of 103 indicators, with mean ratings ranging between 4.75
and 5.00 (standard deviation (SD) 0.00 - 0.66).

Structural indicators

Structural indicators, which measure the foundational conditions and essential
resources vital for supporting care delivery, constituted 26% of the indicators
that reached consensus. The structural indicators are presented below,
following the statement groups (written in bold text) as they were presented in
the study, with the mean, SD and consensus levels in parentheses.

For the surgical planning to enhance safe care, the correct implants (5.00,
0.00, 100%) and appropriate surgical instruments must be available (4.95, 0.02,
96%). To ensure the completion of scheduled operations without any
cancellations, implants must be verified the day before and available before
the start of the surgery (4.91, 0.29, 91%) and having the appropriate expertise
within the OR team is crucial for highly specialised interventions (4.91, 0.29,
91%). Moreover, to ensure the completion of scheduled operations without
any cancellations, there need to be routines for preoperative preparations that
are adhered to (4.86, 0.35, 86%). All needed preoperative patient
examinations must be completed before the patient arrives in the OR (4.86,
0.35, 86%). Instrument systems should be distinctly labelled to prevent
incorrect setup of instruments, thereby averting potential consequences for
subsequent patients (4.86, 0.35, 86%). To ensure completion of scheduled
operations without any cancellations, it is important to check the implant carts
before starting the setup of surgical instruments (4.82, 0.39, 82%), and surgical
instruments need to be readily available for setup before the commencement
of the procedure (4.77, 0.53, 82%).

To ensure optimal intraoperative workflow, all professionals in the OR team
must possess the necessary skills (4.95, 0.21, 96%). In addition, ORNs require
time to verify patient positioning before starting skin antisepsis and surgical
draping (4.91, 0.29, 91%). It is essential for all required professionals to be
present in the OR throughout the procedure (4.85, 0.35, 86%), and ORNs need
time to review the patient information before commencing preparations (4.80,
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0,41, 80%). For the safe management of indwelling urinary catheters (IDCs) in
the OR, it is essential to have a functional aseptic routine for IDC insertion
(4.91, 0.29, 91%) and to ensure that IDCs are inserted by staff with the
necessary competence (4.91, 0.29, 91%).

To ensure the safe handling of surgical specimens during the procedure, it is
crucial to have a well-defined procedure for specimen management that is
consistently followed (4.95, 0.21, 96%), and everyone involved in specimen
management in the OR must be familiar with the procedure (4.77, 0.53, 82%).
For safe positioning of the patient on the OR bed, everyone in the OR team
must know how to avoid injury when positioning the patient (4.85, 0.37, 85%).
To prevent patient injury from electrosurgical units during the procedure, all
personnel handling electrosurgical units must be thoroughly trained in surgical
modalities (4.85, 0.49, 90%).

Process indicators

Most indicators reaching consensus were process indicators, measuring care
activity performance; these comprised 74% of the indicators. This outcome is
not unexpected, as many statement groups primarily consisted of process
indicators. Agreement was reached on the process indicators presented below,
following the statement groups (in bold font) as they were presented in the
study, with the mean, SD and consensus levels in parentheses.

For surgical planning to enhance safe care, it is crucial to select the
appropriate procedure card (5.00, 0.00, 100%), and any changes in the surgical
method must be communicated and taken place before initiating preoperative
preparations (4.82, 0.39, 81%). Here, the term ‘procedure card’ refers to the
comprehensive planning information, detailing the intended intervention,
required instruments, implants, medical equipment, patient positioning
instructions, intraoperative medication and planned surgical duration.

To ensure that the intraoperative work proceeds optimally, all professionals
in the OR team need to communicate (4.95, 0.21, 96%) and to collaborate and
have a common goal (4.91, 0.29, 91%). The flow of information contributes to
increased safety during the procedures by promptly reporting patient injuries
to the OR staff (4.86, 0.35, 86%) and feeding back information on infections to
the OR staff (4.82, 0.39, 82%).

Ensuring the correct patient and correct side is paramount and is achieved by

confirming the indicated side with medical records and X-rays (when available)
before administrating anaesthesia (5.00, 0.00, 100%). Moreover, verifying
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patient identity and confirming the indicated side with medical records and X-
rays (when available) upon the patient’s entry into the OR are critical (4.95,
0.21, 96%), as is communicating this with the patient before the procedure
whenever feasible (4.95, 0.21, 96%).

The use of the SSC contributes to enhanced patient safety during the
procedure, by helping to ensure the correct patient is operated on (5.00, 0.00,
100%) and that the postoperative prescriptions are reviewed at check-out —
for example, that antibiotics are administrated at the correct time (5.00, 0.00,
100%). In addition, the SSC is important for verifying the planned instruments
and implants (4.95, 0.21, 96%) and for ensuring a complete and accurate
surgical count before check-out (4.95, 0.21, 96%). Moreover, the SSC aids in
confirming the appropriateness of the intervention to be performed (4.91,
0.43, 96%). Using the SSC helps ensure that all OR team members receive
necessary information before starting the procedure during check-in (4.82,
0.66, 91%) and every team member must have the opportunity to participate
in both the check-in (4.82, 0.39, 86%) and check-out (4.82, 0.50, 86%)
processes. Furthermore, everyone in the OR team must respect the SSC review
by refraining from carrying out other tasks simultaneously (4.80, 0.41, 80%).

Optimising the operating environment is paramount, including maintaining
the patient’s body temperature (5.00, 0.00, 100%). Ventilation in the OR must
be checked for proper functioning (4.95, 0.21, 96%) and basic hygiene
protocols must be adhered to by the OR team (4.95, 0.21, 96%). Surgical
instruments must be covered with a sterile drape after setup (4.95, 0.21, 96%)
and adherence to PRISS recommendations is necessary during joint
replacement surgery (4.95, 0.21, 96%). All members of the OR team should
wear appropriate attire with low source strength when ventilation in the OR
requires it (4.95, 0.22, 95%), including surgical hoods and masks during
ongoing procedures (4.91, 0.29, 91%), while maintaining a closed OR during
ongoing procedures (4.90, 0.31, 90%). The OR should be equipped to optimise
ventilation (4.86, 0.35, 86%), while ensuring that surgical instruments remain
covered until the procedure starts — especially for surgeries prone to infection
(4.86, 0.35, 86%), which must be planned in ORs meeting the preferred colony-
forming unit (CFU) level (4.86, 0.35, 86%). Skin antisepsis should be performed
using 5mg/ml chlorhexidine (4.82, 0.39, 82%) and the number of individuals in
the OR should be adjusted based on the ventilation capacity (4.82, 0.39, 82%).
Surgical instrument setup should occur with closed doors and no patient
present in the OR (4.77, 0.53, 82%).
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Maintaining sterility throughout the procedure is fundamental. Therefore,
ensuring the integrity of surgical drapes throughout the procedure (4.95, 0.21,
96%) and fostering a culture in which every OR team member helps to identify
risks of broken sterility are essential (4.95, 0.21, 96%). ORNs play a pivotal role
in overseeing the activities of the entire OR team during the procedure (4.86,
0.35, 86%), and they contribute to reducing contamination risks by segregating
clean and dirty surgical instruments — particularly in procedures such as
intestinal surgery (4.77, 0.53, 82%). Ensuring that the correct implant is used
is paramount. Both the surgeon and ORN should verify the implant packaging
before introducing the implant into the sterile field (4.82, 0.50, 86%), and the
designation on the implant should be cross-checked with the trial prosthesis
before the implant is inserted (4.75, 0.64, 85%).

For the safe management of IDCs in the OR, IDC insertion should follow
established protocols before the procedure begins (4.82, 0.39, 82%) and IDCs
should be secured with tape to prevent displacement if the patient positioning
poses a risk (4.82, 0.39, 82%). Bladder scanning should be performed to avoid
unnecessary IDC insertion (4.77, 0.53, 82%). Safe handling of surgical
specimens during the procedure is imperative. Specimen management must
be meticulously executed to prevent contamination (4.82, 0.50, 86%); if
contamination is suspected, a new sample should be obtained (4.82, 0.50,
86%).

Safe positioning of the patient on the OR bed is paramount. Every OR team
member should collaborate in the precise positioning of the patient (4.91,
0.29, 91%), ensuring that any marks after positioning — such as those from
supports — are communicated to post-operative ward staff and documented
in the patient’s medical record (4.91, 0.29, 91%). Attaching supports — such as
side and hip supports — is a shared responsibility, with each team member
ensuring proper attachment to prevent dislodgment during the procedure
(4.85, 0.37, 85%). That is, the person who secures the support must ensure
that it stays in place. Moreover, every OR team member is responsible for
ensuring that the patient remains on the OR bed during the procedure (4.82,
0.39, 82%).

To prevent patient injury from electrosurgical units, it is essential to check the
placement of the dispersive electrode (4.86, 0.35, 86%) and verify any
contraindication of using the electrosurgical unit and its settings before the
procedure begins (4.86, 0.35, 86%). For effective follow-up and the potential
for improvement, suspected pressure injuries occurring during the procedure
should be reported by the ward staff to the OR staff (4.91, 0.29, 91%).
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Similarly, suspected nerve damage and issues with postoperative dressings
should be communicated by the ward staff to the OR staff (4.91, 0.29, 91%).
Furthermore, it should be a requirement to report any injuries potentially
related to the time of surgery to the OR staff (4.91, 0.29, 91%).

Structural indicators, which measure the foundational conditions and essential
resources that are crucial in supporting care delivery, constituted 26% of the
total indicators with consensus. Process indicators, which measure care activity
performance, made up the remaining 74%. Assessing the quality of a care
process involves determining whether the essential practices for the desired
outcome are followed and whether the central organisational structures that
influence the outcome are in place. Specific structural elements, such as
optimising the OR environment, were considered important. Using the SSC was
also deemed important, highlighting the significance of teamwork and
communication.

Adherence to the care bundle for preventing Plls

Study IV explored the adherence of the OR team to the care bundle to prevent
PJIs. The results showed that, even though there were established strategies,
adherence to certain guidelines varied. The observations revealed that
strategies were implemented to maintain the required CFU level. Strategies
aimed at reducing OR personnel during procedures, enhancing procedures and
adjusting staff planning were also implemented, acknowledging the adaptation
required in order to manage on-call hours. While established strategies for
staff planning exist, regular updates on PRISS were crucial for maintaining staff
awareness, particularly given the challenges posed by staff rotation. The
participants suggested that updating staff about the recommendations and
incorporating PRISS into new employee training could ensure more consistent
adherence. Further observational results are presented in Figure 10.
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Were door openings avoided during procedure?

Was the number of personnel reduced during
surgery?
Are there concurrent activities when the WHO's
SSC is employed?

Is the WHO's SSC employed?

Is adhesive drape used in addition to sterile
surgical drapes?

Is non-woven material used for sterile surgical
drapes?

Is 5 mg/ml chlorhexidine used for intraoperative
skin asepsis?

Is strictly aseptic technique used during spinal
anaesthesia?

Are hand disinfection, protective gloves and
aprons easily accessed in OR?

Are face masks worn correctly?

Are work attire (scrubs) worn correctly?

Are instruments covered and kept covered until
the start of surgery?

Are instrument trolleys set up with no other
activities ongoing?

Figure 10 Observational results based on the recommendation items, with the percentage of
‘ves’ answers for the corresponding question.

The participants considered the layout of the organisation and awareness of
the recommendations to be essential for both adherence and maintaining
productivity. HH is part of the recommendation area ‘Basic hygiene routines in
the OR environment’; here, the WHQO'’s observational form was used as a
complementary tool. The observations revealed that, although the strategic
placement of HH supplies was observed and supported adherence according to
the participants, challenges persisted in integrating HH protocol into
departmental standards, resulting in a low adherence rate. The lowest
observed adherence was noted ‘before touching a patient’ (10%), followed by
‘before clean/aseptic procedure’ (15%), whereas the highest observed
adherence occurred ‘after touching patient surroundings’ (55%). Detailed HH
adherence is presented in Figure 11.
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Figure 11 HH opportunities, actions taken and adherence for each part of the WHO’s ‘Your Five
Moments for Hand Hygiene’ as a part of the recommendation area ‘Basic hygiene routines in the
OR environment’ in the care bundle.
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The data analysis of the focus group interviews revealed the OR teams’
experiences related to their adherence to the care bundle for preventing PJI.
Three OR teams were interviewed, involving ten team members. Two main
categories were revealed in the analysis: Operating room design aspects to
support adherence and Facilitators and barriers to integrate practices and

team collaboration. Each category included two subcategories. These

categories and subcategories are presented in Figure 12.

Operating room design aspects to

support adherence

Optimising the operating
department environment

Enhancing procedures and
strategies

Figure 12 Categories and subcategories from the focus group interview data analysis.

Facilitators and barriers to
integrating practices and team
collaboration

Management challenges
integrating PRISS
recommendations

Fostering effective
teamwork and procedures
through consistent teams
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Integrating the quantitative and qualitative data indicated that measures were
implemented to keep CFU levels below 5/m3. These efforts included reducing
OR personnel and ensuring proper scrub attire; however, compliance with
surgical cap usage was lacking. Instrument trolleys were prepared during times
when no other activities occurred, with instruments remaining covered until
required. The OR department’s layout was key to following recommendations,
facilitating efficient teamwork and adhering to recommendations without
compromising productivity. Adherence to the WHO’s HH guidelines was 26%.
The SSC was utilised in 22 out of 23 procedures, with simultaneous activities
being observed in half of these instances. Despite challenges in standardising
PRISS recommendation within the department, strong team cohesion
supported compliance.
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Discussion

The concept of safety climate is a recurrent theme across all studies in this
thesis, reflecting the critical influence of the safety climate on safety practices,
communication, leadership and error prevention within the OR. This aligns
closely with Vincent’s safety framework (92), highlighting its enduring
relevance and its connection to the Swedish National Board of Health and
Welfare’s 2020-2024 action plan (19). The action plan emphasises safety
monitoring and resilience in healthcare operations; it also outlines that
creating a safe healthcare environment requires strong leadership, adherence
to legal and regulatory standards, and the promotion of a robust safety culture
— thereby resonating with many of the findings of this thesis.

The results of this thesis show that enhancing patient safety in ORs hinges on
improving working conditions, particularly by ensuring ORNs have sufficient
time to complete their tasks (Study I). Clinical practice is influenced by various
factors, including organisational elements such as safety climate and morale,
as noted by Vincent (92). Moreover, work environment considerations like
staffing levels and managerial support play a significant role. One crucial task
for ORNs is reviewing patient information before preparing for surgical
procedures — a step that can be easily overlooked due to heavy workloads and
competing priorities (Studies | to Ill). Thus, organisational support is central in
providing ORNs with the time needed to complete tasks, such as patient record
review (124). Despite advancements in communication technology that offer
quick access to crucial data, the risk of missing critical information due to a lack
of time to check patient records thoroughly remains a concern (Studies Il and
1), potentially jeopardising the safety of surgical procedures. While staff may
initially adapt to high-demand situations, prolonged stress can worsen working
conditions, eventually leading to deviations from best practices (125). This, in
turn, compromises patient safety in favour of short-term productivity.
Therefore, recognising the limits of care and adhering to standards are
essential components for ensuring safe perioperative care.

Managing safety during times of stress within healthcare systems requires
shifting focus from merely eliminating errors to a more proactive approach to
managing risks (125). This involves addressing the underlying causes of stress,
such as heavy workloads, staff shortages, complex patient cases, new
technologies and fragmented systems. These issues also affect reporting and
documentation practices, as revealed in Study Il, which are important for
continuity of care. Given that clinical documentation demands significant time
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from nursing staff (126), it often leads to frustration, dissatisfaction and
negative perceptions of task completion. Therefore, refining these processes is
essential to support nursing staff without compromising their wellbeing or
patient care. Moreover, the work environment plays a critical role in improving
the availability of competent staff (127). In Studies Il and Il in this thesis, ORNs
emphasised that neglecting key preconditions compromises procedural safety,
highlighting the importance of thorough procedural planning and the pivotal
role of these structural indicators in ensuring safe perioperative care. This
aligns with previous research, in which ORNs identified a detailed preoperative
overview, obtained from effective information transfer, as essential for safe
intraoperative nursing care (74). Unfortunately, organisational deficiencies or
challenges like this, as pointed out by Reason, can lead to mistakes by
individuals and healthcare staff (99). In the OR, such mistakes can affect the
surgical procedure that is about to start and impact subsequent procedures by
causing delays due to unpreparedness. These situations then prolong surgical
times and affect the manageability of the scheduled procedures. Thus,
effective planning in the OR necessitates a commitment from all stakeholders
to maintain safety standards.

The findings in this thesis highlight other critical challenges faced by OR
departments. Despite being adept at handling emergencies and developing
strategies to navigate and resolve imminent problems effectively, as shown in
Study Il, ORNs struggled with significant obstacles such as heavy workloads,
staff shortages and disjointed technology systems (Studies I-ll). In addition, a
proactive strategy for these recurrent organisational pressures is notably
lacking. To address this issue, the objective should be to implement strategies
and routines for organisational matters that reflect the robustness of those
established for clinical emergencies (125). Achieving this goal necessitates
dedicated leaders and OR teams who can apply a variety of strategies to
manage the pressures they encounter. These strategies aim to minimise
patient risk and maintain the quality and safety of perioperative care within
the existing limitations. However, there is an inherent risk that these strategies
may lead to deviations from standard care practices, potentially endangering
patients and staff (128). Thus, Amalberti and Vincent recommend developing a
set of ready-to-implement strategies for managing risk when standard
protocols are unfeasible and patient safety is compromised (125). This
approach would be preferable over individual, inconsistent adaptions to
maintain patient safety in perioperative care.

As previously discussed, managerial support is a crucial work environment
factor (92). The assessment of safety climate in this thesis revealed varied
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positive scores across the different factors, with the ‘perception of
management’ receiving the lowest score (Study I), echoing findings from
previous research (114). In Study |, the ORNs underscored the need for
leadership that actively supports patient safety initiatives and fosters a culture
of accountability. To enhance the perception of management, specific
strategies such as leadership development programs could be implemented,
focusing on managing patient safety climate and creating supportive work
environments. This aligns with the Swedish National Healthcare Competence
Council’s assessment that a national leadership program needs to be
established for managers within healthcare (127). Promoting a safety culture
necessitates a focus on individual accountability at every organisational level,
thus reinforcing the shared responsibility for safety (33). Effective leadership is
crucial in this endeavour, serving as a model and inspiring this commitment
throughout the workforce to ensure perioperative patient safety.

The ORNs in Study Il expressed a profound personal commitment to patient
safety, often feeling guilty when they could not protect a patient from harm.
They stressed the importance of all OR team members fully embracing their
responsibility for patient safety - a goal that had not yet been fully achieved, as
indicated by Study I. The challenge of obtaining a reliable detailed preoperative
overview, as highlighted in Study I, may stem from stakeholders not fully
embracing their safety responsibility or lacking awareness that thorough
planning is integral to ensuring a safe perioperative procedure. Moreover,
increasing staff engagement could improve patient safety, as there is a clear
link between staff engagement, safety culture scores and the occurrence of
errors or adverse events (129). Although additional research is needed to
establish causality, actively improving staff engagement and safety culture
remains important.

In their practice, the ORNs used their expertise to voice concerns and
proactively mitigate procedural risks, gaining confidence through hands-on
experience (Study Il). This included alerting the orthopaedic surgeon about
potential issues or suggesting modifications to the initial plan when something
unexpected happened — all to avoid causing harm to the patient. When
recognised and supported, this commitment to patient safety aligns with
Vincent’s safety framework, which advocates moving from mere reliability to a
proactive stance of anticipation and preparedness for potential risks (92).
Supporting this proactive model requires continuous professional development
and training, which expands the knowledge base and skill set of the whole OR
team. These initiatives increase confidence and equip staff with the tools
needed for effective risk management, thereby safeguarding patients.
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The presence of skilled, competent and experienced professionals during
procedures was crucial for safety, as shown in Studies | and Ill. The WHO'’s
Global Patient Safety Action Plan 2021-2030 underscores the need for
adequate and skilled staffing (16). Safety attitudes among ORNSs varied with
age and experience; older and more experienced ORNs rated working
conditions and management support more positively and acknowledged stress
less than their younger, less experienced counterparts (Study I). To address
this gap, targeted interventions for younger, less experienced ORNs are
recommended. Novice ORNs benefit significantly from additional guidance and
support (130), suggesting that extending mentorship programs beyond the
introductory period is beneficial. Moreover, resilience engineering emphasises
guided adaptability, allowing safe practice variations and decisions to
standardise or adapt procedures as needed (54). Novice ORNs can learn from
their experienced colleagues, improving their ability to recover from, endure,
and adapt to various stressors (131). Promoting resilience can improve ORNs’
retention rates, with experienced ORNSs playing a key role in effective
mentorship programs. These programs not only provide valuable guidance and
support but also promote a culture of continuous learning and professional
growth among ORNs. This was one of the recommendations to improve safety
in Study |, with the ultimate aim of contributing to safe perioperative nursing
practices.

The Swedish National Healthcare Competence Council recommends
introduction and mentorship programs for newly graduated healthcare
professionals, emphasising continuous support from senior colleagues for a
safe work environment (127). Even experienced staff benefit from consulting
with peers, and teamwork improves with the experience and competence of
senior employees. Ensuring patient safety requires a robust change
management approach, including a comprehensive policy framework,
stakeholder involvement, and sustained execution (16). Establishing
mentorship and coaching structures, identifying role models and promoting
peer support networks can promote knowledge exchange and strengthen
support within the ORNs community. Occupations develop unique cultures
through shared learning and persistent beliefs, regardless of an individual’s
proximity to their professional colleagues (35). Effectively managing the
complexities of the OR requires personnel who are experienced, adept at
coordination and capable of navigating a range of dynamic situations.
Therefore, a comprehensive approach to safety in the OR is essential, involving
proactive anticipation, careful planning, and detailed preparation (132). These
principles should guide the ongoing professional development and training of
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all OR staff, equipping them with the necessary knowledge and skills to apply
evidence-based safety practices in perioperative care.

ORNs and OR teams in this thesis emphasised the importance of
interprofessional collaboration to prevent harm to patients undergoing
surgical procedures (Studies I-1V). In Study I, ORNs highlighted mutual respect,
shared goals and consistent communication within the OR team as essential
elements. OR teams operate in environments filled with known yet
unpredictable risks. Thus, they function within a high-reliability framework,
reliant on strong leadership and the collaborative efforts of experienced
professionals dedicated to continuous hazard monitoring, as described by
Vincent and Amalberti (30). This collective effort is the cornerstone of
advancing a culture of safety and accountability within healthcare settings.
Teamwork and team performance development were reported to be key
factors in enhancing workplace safety, as shown in Study I. While individual
efforts are valued, the strongest defence against risks emerges from
collaborative teamwork that openly acknowledges mistakes, communicates
effectively, supports each other, and maintains collective awareness, thereby
providing the best protection for patients and colleagues (29). Thus,
collaboration and consistent communication in OR teams are of utmost
importance in mitigating risks to patients.

Creating a workplace in OR settings where every team member feels
empowered to raise safety concerns was considered fundamental in Studies |
and Il. According to Vincent and Amalberti, safer practices start with
recognising hazards and engaging in open discussions about risks (30). This
involves developing active and practical risk-management strategies. In
supportive environments, team members are encouraged to voice safety
concerns in order to foster a culture of transparent communication and
learning from past errors, which aligns with ‘integration and learning’ in
Vincent’s framework (92). Clear communication within the OR team is essential
for open dialogue and active listening, ensuring that concerns are promptly
addressed, as shown in Study |. However, the impact of these communications
depends upon how concerns are received and acted upon (133). Responses
can either enhance team cohesion or create distress, thereby affecting
teamwork dynamics. Interventions that encourage open communication —
especially in hospitals with varying OR team compositions — positively affect
patient safety (133). Moreover, enhancing team skills through inter-
professional training improves perioperative nursing quality and contributes to
a better working environment (134). Open communication about the
relationship between team skills, work quality and the work environment
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further promotes patient safety. Organisations play a central role in breaking
down barriers through education, establishing accessible reporting systems,
and promoting transparency (135). Thus, moving away from strict hierarchical
structures empowers all staff, particularly the less experienced, to voice their
concerns, creating a culture of dignity and respect.

In Study Il, ORNs considered mutual respect for each team member’s
professional expertise to be fundamental for promoting safety. Previous
research shows that implementing perioperative briefings and debriefings
significantly improves team climate (136). Effective collaboration, open
communication and dedication to patient safety are the cornerstones of a
strong, positive safety culture in healthcare settings such as the OR
department. While healthcare systems have adopted certain safe practices,
there is a pressing need to transform the underlying culture to truly enhance
safety. As Lucian Leape suggests, creating a safety-oriented culture requires
encouraging all staff members to actively report safety concerns (33).
Unfortunately, the prevailing culture in healthcare settings often
inappropriately focuses on assigning blame after serious incidents occur (20),
which negatively affecting the possibility of creating a supportive culture.

Effective communication using the SSC was vital for patient safety, as revealed
in the findings of this thesis (Studies I-1V). This aligns with the WHQO'’s Patient
safety curriculum Guide, which emphasises clear multidisciplinary team
communication to improve patient care and reduce errors (137). Adoption of
the SSC signified a dedication to standardised safety practices, particularly in
Studies Il - IV, but also in the open answers in Study I. Prior research indicates
improved surgical outcomes following implementation of the SSC (79).
However, concerns about checklist omissions and superficial use indicate the
need for better implementation and procedural planning. In Studies | and I,
the ORNs reported instances of inconsistent SSC execution — a finding that
was later observed and confirmed in Study IV. This result highlights the need
for continuous training and monitoring to maintain the SSC’s effectiveness, as
inconsistencies can impact communication and patient care (138).

To effectively utilise the SSC, OR teams must demonstrate adaptability in
consistently performing essential tasks and care processes for each patient
(76), as outlined in Donabedian’s conceptual model, which explains the SSC’s
effectiveness in term of structure, process and outcome (86). However, to
positively impact patient safety, enhancements in the perioperative workflow
are necessary. The SSC allocates time for team reflection before procedures
(70), but full engagement can be challenging due to concurrent activities in the
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OR (Study IV) and lack of interest during timeouts (Study Il). Therefore,
capturing and maintaining OR team attention during time outs is crucial to
mitigate errors and protect patients from coming to harm (139). Cognitive and
technological strategies can improve focus during time outs. The SSC should be
used to facilitate procedure discussion, safety protocol reviews and distraction
management in order to maintain the OR team’s focus. In Sweden, the
updated SSC 2.0 (140) supports necessary actions, team preparedness and
cohesive work in unexpected situations, reflecting the ‘reliability’ and
‘sensitivity to operations’ in Vincent’s framework (92). Here, the aim is to
reduce variations and sustain adaptability — a core concept of resilience
engineering (56). The SSC 2.0 concludes with reflective questions that
encourage regular debriefing for continuous improvement and learning (140);
this contributes to a positive safety climate and the advancement of safety
science, in line with the IOM’s vision of a learning healthcare system (141).

All studies in this thesis emphasised the critical role of safety protocols and
aseptic practices in protecting patients. Therefore, continuous application of
these measures is essential, and prioritising the implementation of these
guidelines is necessary. Previous research has established that Swedish ORNs
effectively adhere to national guidelines for preventing infections (142).
Although adherence levels vary in the OR team, ORNs revealed that they
pushed for stricter adherence to aseptic procedures, as shown in Study I,
which — despite causing occasional workflow disruptions — underscored their
commitment to patient safety. The significance of effective communication,
comprehensive education, and consistent adherence to safety protocols was
particularly emphasised as key to improving infection control in the OR in
Study IV. The complexity of implementing SSI prevention care bundles suggests
the need for tailored approaches and collaborative efforts to ensure successful
adoption (67). By revising protocols, enhancing monitoring and offering
additional training, adherence can be significantly improved. Thus, keeping
staff updated, especially amidst frequent turnover, is vital for maintaining
awareness and ensuring the effectiveness of PJI prevention guidelines (Study
IV). Regular evaluation and constructive feedback contribute to the successful
implementation of these practices, and resources should be allocated for
training new staff (67). Auditing and acting on care bundle compliance is also
crucial (58). Therefore, investing in a dedicated infection prevention and
control team is necessary for effective surveillance, analysis and sharing of
data related to SSl and PJI, as well as ensuring adherence to best clinical
practice.
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In Study I, the ORNs at county hospitals reported higher scores in ‘safety
climate’, ‘job satisfaction’ and ‘working conditions’ than their peers at
university hospitals. This finding suggests that county hospital employees
experienced better management of safety concerns and errors, a more
positive workplace, easier access to information and better treatment of new
staff and students. Such a difference could be attributed to the more
consistent staffing found in smaller hospitals — a factor linked to patient
outcomes in a systematic review by Pasquer et al. (143). Specialised and stable
teams within dedicated ORs contributed to better teamwork, reduced surgical
times and fewer communication breakdowns, enhancing time efficiency and
surgical safety. County hospitals’ higher scores may also be due to increased
team familiarity, correlating with shorter surgical times, fewer errors and
disruptions, reduced miscommunication, and lower patient readmission rates
(144). Recognising these advantages, OR managers at university hospitals
might consider incorporating team familiarity into their scheduling practices,
as it enhances care and reduces inefficiencies, leading to cost savings (144).
Smaller hospitals may also have more developed organisational cultures,
fostering a stronger safety culture due to their structural characteristics.
According to Berry et al., a positive safety and teamwork climate — as
assessed by the SAQ — has been associated with lower instances of patient
harm and mortality (145). University hospitals, which are known for their
complex and advanced surgical procedures, could benefit from trying to adopt
these cultural practices to improve their safety climates, aligning with
Vincent’s concept of integration and learning for sustained patient safety
enhancement (92). It would be beneficial for university hospitals to investigate
this concept further.

The ORNSs reported a significant gap in receiving feedback on their practices
due to inadequate information flow, as found in Study I. In Study I, there was
also a clear call for a mandatory system to report any injuries associated with
surgical procedures back to the OR staff. These findings highlight a broader
issue: it is challenging to drive improvement without proper metrics. Incident
reporting systems are indispensable to the investigation of serious incidents
(30, 94). However, the traditional method of measuring patient safety by the
frequency of adverse events is now considered outdated and ineffective, as
pointed out by recent studies (146, 147). Healthcare incidents are typically the
result of a combination of factors. An effective response involves using these
incidents as opportunities to identify and address structural weaknesses,
thereby creating the possibility to make long-term improvements that will
make perioperative care safer.
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HROs prioritise establishing a just culture that encourages reporting and
learning from incidents and near misses to enhance safety (29). This approach
ensures that the organisation learns from its mistakes to prevent future
occurrences. An effective organisational design is fundamental for developing
and maintaining high-reliability healthcare organisations, including the
establishment of formal structures, procedures, culture and communication.
Carroll and Rudolph advocate for a cohesive design strategy that balances
centralised control and decentralised expertise, standardised practices and
adaptable innovations, and effective management of both routine tasks and
new situations (98). The complexity of patient care today necessitates
innovative metrics that precisely address safety concerns and ensure
healthcare resources genuinely contribute to enhancing patient safety. The
perioperative safety indicators found in Study Il offer a promising starting
point. Structural indicators could serve as a comprehensive checklist for OR
management to verify all necessary preconditions before initiating surgical
procedures. Meanwhile, process indicators could function as initial risk
assessments conducted by ORNs, ensuring that all nursing actions are
performed and monitored, communicated to subsequent care providers, and
thoroughly documented (148).

Effective risk-management and safety strategies must incorporate system
analysis and provide support to both patients and staff, as systematic incident
investigations often overlook the patients’ viewpoints — a critical oversight
(30, 149). Vincent’s safety framework offers a guiding model for evaluating
safety measures (92). However, the successful implementation of new
concepts depends on the commitment and understanding of leaders and
management, who require time to develop clear goals. This recognition of the
importance of leadership in safety management was apparent in Studies | and
IV. Previous research underscores the profound impact of individual
perceptions of safety (91), highlighting the importance of proactive monitoring
and anticipation in maintaining a safe organisation. Improving intraoperative
efficiency requires a variety of strategies that are tailored to available
resources and support. Key elements include data transparency, effective
communication, and maintaining a patient-centred approach. Balancing
standardisation and individual care is essential (150), and proactively
addressing procedural gaps can lead to improved workflows and outcomes.
Therefore, OR management must identify and recognise these gaps — which
were evident in all studies in this thesis — in order to align actual work (WAD)
with the ideal (WAI). Healthcare safety strategies are designed to uphold daily
standards and foster long-term enhancements (30), which necessitates
comprehensive integration from operational levels to governance. In addition,
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during periods of high demand and financial constraints, risk-management
strategies that encompass risk identification, monitoring, adaptation, response
and mitigation, become indispensable.

The results of this thesis show that it is essential to involve ORNs in safety
strategies for perioperative care. This involvement allows ORNs to share their
valuable insights and recognises their responsibility to prevent patient harm
and their commitment to keeping patients safe. Such involvement aligns with
the Safety Il approach, which shifts patient safety efforts from merely
preventing mishaps to proactive understanding and appreciation of successful
daily care practices (151). It emphasises the importance of acknowledging
everyday uncertainties, making trade-offs and recognising both achievements
and shortcomings. Furthermore, this approach aims to deepen our
understanding of how safety emerges within complex healthcare
environments, particularly in the perioperative context. While excellence is
common in healthcare, it is often overlooked due to a focus on failures (152).
Adopting a balanced strategy that acknowledges and positively reinforces
outstanding performance can foster learning at both individual and team
levels, counteracting the negative effects of a blame culture that obstructs
learning from failures. Safety threats and resilience supports are systematically
present in the OR setting. Therefore, it is crucial to prioritise addressing
identified safety threats and to value and protect healthcare staff, including
ORNs and OR teams, whose behaviours foster resilience (153).
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Methodological considerations

This thesis’s methodological approaches included qualitative and quantitative
methods, necessitating multiple data collection and analysis rounds. While this
was immensely educational, managing these diverse approaches posed a
substantial challenge for me as a PhD student operating within a relatively
constrained timeframe. Throughout the data collection and analysis process, |
have remained conscious of my preconceptions regarding the research subject
and area. | have had to navigate these preconceptions carefully, and | discuss
them below for each study. It is essential to recognise that this thesis’s studies
exhibit both strengths and limitations, and the results must be interpreted
with this awareness in mind. A strength of all studies is that the analyses were
conducted with the active participation of all the co-authors, who collectively
brought diverse and extensive backgrounds in both nursing (a registered nurse
and ORNs) and medicine (an orthopaedic surgeon and an anaesthetist),
supplemented by their research expertise. Some of the methodological
considerations are discussed below.

Study |

The extent to which the sample represents a broader population make this
study generalisable to some extent (102). In this cross-sectional study, the
participants were contacted by e-mail, which was facilitated by addresses
provided by the heads of Swedish OR departments. A considerable number of
OR department heads willingly shared the e-mail addresses of their ORNs.
However, this only occurred in 15 out of 21 county councils; thus, the fact that
six county councils were not represented is a potential limitation of the study.
In addition, contacting ORNSs via their work e-mail may have diminished their
interest in participating in this study, or they may not have had time to do so,
as accessing a computer to check e-mails can be challenging during a work
shift. Despite this limitation, the respondents exhibited diversity in terms of
their geographical distribution, coming from a range of major urban areas and
regions with medium-sized cities. This diversity extended to their age, sex and
years in the profession, which potentially strengthens the result’s
generalisability (102). A comprehensive approach targeting the entire
population of public-hospital-employed ORNs could be viewed as a strategy to
mitigate selection bias and thus enhance the study’s validity.

A limitation of Study | was its low overall response rate, which means that the
results should be generalised with caution. Nonetheless, 358 ORNs responded
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despite data collection occurring during a global pandemic. Many potential
respondents had likely been assigned additional tasks due to the pandemic,
possibly limiting their availability to complete the survey. Hair et al. give some
general guidelines for sample size in survey research and recommend a
minimum of five respondents per item — but ideally 10 respondents per item
— for reliable results in exploratory factor analysis (154). Including an open-
ended question in the questionnaire and its high response rate provided
insights into the ORNs’ perspectives on improving safety in ORs, which
constitutes a notable strength of this study.

The psychometric properties of the SAQ-OR have undergone extensive testing
and validation, as the instrument is widely used in both the United States and
Europe (44). The translated Swedish version of the SAQ-OR has also been
subjected to tests of its psychometric properties (113). In our study, the
calculated Cronbach’s alpha was consistent with the validation of the Swedish
version of the SAQ-OR, suggesting that the instrument is both valid and
reliable. Ideally, the alpha values of a scale should exceed 0.7 (155). Cronbach’s
alpha values can be influenced by the number of items on the scale; with
fewer than ten items, lower Cronbach’s alpha values are expected. In our
study, the lowest Cronbach’s alpha values were found in the factors
‘perception of management’ (0.6) and ‘working conditions’ (0.7), each of which
consisted of four items. Most missing data or ‘not applicable’ answers occurred
in factors ‘perception of management’ and ‘working conditions’. This could
indicate that the participants felt hesitant to assess their management and
working environment, possibly influenced by the survey being sent to their
work e-mail addresses. This suggests that the results should be interpreted
with caution when generalising to broader context.

In the questionnaire, the participants placed themselves in predetermined age
groups. For experience groups, participants were initially categorised into
different experience levels based on Benner’s theory, ranging from novice to
expert (156). However, this approach did not align with the clinical experiences
of the research group, as achieving an expert level according to Benner’s
theory required less time or years of experience than the research group’s
observations indicated. Although the initial plan did not include a regression
analysis, as that was not the study’s primary objective, a test for
multicollinearity was conducted. Despite showing a positive correlation, the
test results suggested that we could discuss age and experience separately.

Furthermore, although a cross-sectional design, as used in this study, enables
collection of multiple variables at a specific point in time, it cannot establish
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causal relationships, which could be considered a limitation of the study
design. It could be argued that assessing the safety climate within an
organisation would be more beneficial for improving safety climate than
evaluating it within a professional group. On the other hand, groups
characterised by a shared purpose and a culture of learning develop a distinct
subculture (36), as exemplified by perioperative nursing.

Study |

In Study I, interviewing my ORN colleagues as an ORN myself presented both
challenges and rewards. Researchers are advised to be mindful of their dual
roles as interviewer and professional in order to avoid conflicts of interest that
could compromise objectivity (157, 158). Another challenge is that the
interviewees may have felt obliged to participate (157, 158), potentially
influencing the interview data, even if it appeared rich in content. Moreover,
the interviewees might have assumed that the interviewer already knew the
answer to specific questions and thus chose not to disclose essential
information (157, 158). However, my insight as an ORN also offered
advantages, such as a deeper understanding of the interviewees’ experiences,
which enabled me to pose relevant follow-up questions during the interviews
(158, 159). As reflective researchers, it is fundamental to critically assess our
roles and recognise their influence on the interview process (157). | managed
my preunderstanding of the work of an ORN by reflecting on it and discussing
it with my supervisors. In practice, | found that the existing relationship helped
create a safe environment for the interviewees, and the shared understanding
deepened my exploration of the issue (158).

In qualitative research, ensuring trustworthiness involves several key steps
(121, 122). Credibility focuses on enhancing the authenticity of the findings,
ensuring confidence in the truth of the data and its interpretation, and aligning
data collection and analysis methods with the research aim. Selecting the most
appropriate method for data collection is essential for ensuring the credibility
of content analysis; in this case, interviews were considered an appropriate
and were therefore chosen (121). The research question was transparent to
the participants in order to achieve credibility. In addition, the diversity of the
interviewed ORNs in terms of age, experience and workplace contributed to
the study’s credibility (122).

Ensuring dependability involves securing the data’s stability, reliability and

replicability, which is achieved through several actions (160). These include
describing the authors’ preunderstandings, the research context and the
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characteristics of the participants interviewed; and involving co-authors with
diverse perspectives for consensus. This study ensured dependability by
comprehensively describing the interviewees and the research context.
Purposive sampling was performed, with the interviewed ORNs considered to
represent the research area due to their substantial experience (160).
Nonetheless, it is noteworthy that head nurses at each clinic selected
participants based on predetermined inclusion criteria and availability for
interviews, which may have introduced a limitation into the study. A semi-
structured interview guide was used (159), guiding the interviewer while
avoiding undue influence on the participants’ responses in order to gather
inductive data (160). Conscious efforts were made to uphold an awareness of
the researcher’s preunderstandings throughout the study. However, the
authors’ preunderstandings were not described in Study Il, which can be seen
as a limitation of the study.

Confirmability ensures that the participants’ voices — not the authors’ — are
heard. Direct quotations from the interviews were presented to increase both
confirmability and credibility. Moreover, interactive discussions occurred
among the co-authors throughout the analysis to achieve a reliable
interpretation (160). Transferability evaluates how applicable the findings are
to different groups or settings. The recruitment strategy targeted ORNs from
different hospitals and practice settings to ensure data variety, with the
participants also reflecting diversity in terms of age and experience. This
approach may have enhanced the transferability of the findings. Still, while the
findings may possess some transferability within similar professional groups or
contexts, the ultimate determination of transferability to other contexts is left
to the reader’s discretion (121).

Study Il

Establishing the methodological rigour of the Delphi method in Study Ill
presented challenges. Internal and external validity must be considered, yet
consensus on the appropriate standard of rigour remains elusive, with no
definitive evidence demonstrating the method's reliability or validity (116).
Rigour can be assessed through various means, including the sample size,
chosen design and response rates. This study’s rationale stems from the
limited agreement on significant perioperative patient safety indicators, which
could facilitate a comprehensive view of the procedure and feedback and
follow-up on the ORNs’ different measures. This aligned with the need to
clarify the research problem (161) and the importance of justifying the use of
the Delphi technique (162). The decision to use the Delphi method in this study
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was grounded in its perceived effectiveness and feasibility for addressing the
research question.

The inherent constructivist nature of the Delphi method aligned well with this
study’s requirements, as it allowed the experts to integrate their real-world
experiences, contexts and collaborative interactions into the input they
contributed, which facilitated the transformation of their opinions into group
consensus (161, 163). It is important to specify the study design and type of
Delphi conducted (162), especially if modifications have been made (163). In
our study, we used a modified Delphi approach, as detailed in the
methodology section of the paper. This modification entailed using
perioperative patient safety indicators identified in a previous study as the
basis for round 1. Here, our approach differs from a classic Delphi approach,
whose initial round focuses on generating ideas from the experts (116). The
statements subjected to expert ratings in our study were derived from the
previous interview study (Study Il); all the statements from that study were
deemed important for patient safety by the interviewed ORNs; all of whom
were clinically active.

In selecting experts, the aim was to form a purposive sample that reflected the
representativeness (161) of that particular profession (162). In this study, the
experts were experienced ORNs identified by the two ORNs in the research
group through national networks. The objective was to assemble a panel of
informed individuals — that is, experts — who possessed a keen interest in the
research topic, were willing to participate and could dedicate time to the
process (161). In this study, content validity was enhanced by this objective, as
well as by the geographical variance in the panel. We determined that the
panel size should be approximately 20 experts, in order to balance the ability
to reach definite conclusions with the challenges associated with managing a
larger panel size (116). A cut-off of 80% agreement was deemed appropriate
for defining consensus before the study (162). The results were validated
throughout the Delphi process, as the experts were provided with group
median and personal ratings in feedback. This enabled them to re-rate their
assessments. The high response rate also supported the validity of the study
(161).

Guidelines for testing the quality of a Delphi study are needed in order to
ensure reliability. These guidelines should cover aspects such as problem
specificity, respondent selection and expertise, questionnaire design and
administration, feedback mechanisms, consensus-building processes, and
group meetings (116). Pilot testing of ta Delphi survey is recommended to
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identify wording difficulties and improve the feasibility of administration,
especially when conducting an e-Delphi study (164). We conducted a pilot test
to check the wording and ensure feasibility. The experts received
comprehensive information about the purpose, planned number of rounds,
strategies for processing results between rounds and feedback on previous
rounds' judgements (162).

Study IV

A mixed-methods design was chosen to investigate care bundle adherence in
the OR for Study IV, as the research question required such an approach. The
research question guided the design, adhering to a pragmatic view that
rejected a binary choice between traditional positivist and constructivist
approaches (102). Neither a quantitative nor qualitative approach alone
sufficiently addressed the research problem. However, by incorporating a
second source of data, the findings were enriched, and in the qualitative data
helped — to some extent — in explaining the quantitative data in this study.

Study IV employed a convergent parallel design, also known as a triangulation
design (102), to gather both quantitative and qualitative data on the same
topic, with the aim of achieving a comprehensive understanding (165). While
the quantitative data offered an overview, the field notes aided in
understanding some factors. However, the data could have overlooked
important influences on adherence. To bridge this gap, qualitative data was
integrated to explore such influences more deeply.

Before conducting data collection in this study, | had many considerations. It
was evident from the outset that observing colleagues at my workplace would
not have been appropriate or possible. The pandemic and lack of nursing staff
impacted the scheduled procedures at my workplace, which meant that no
joint replacement surgeries were conducted. This led to the exclusion of this
site from observations. Before the observations, | needed to adopt the role of
an observer, maintaining a passive stance without interrupting the procedure
and being constantly mindful of my position as a researcher. It is important to
acknowledge that having only one observer might have limited the range off
HH opportunities observed, particularly before the surgical procedure began,
given the simultaneous involvement of multiple professionals in the OR. While
following the observational protocol for the care bundle was manageable,
monitoring HH did present challenges. Nonetheless, the protocol for HH
adherence involves calculating the number of HH actions observed and
dividing it by the number of occasions observed requiring HH.
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Conducting only one interview at one of the research sites due to practical
constraints also constitutes a limitation of this study. This situation arose from
difficulties in arranging focus group interviews, particularly in gathering the
entire OR team amidst busy OR schedules. Consequently, none of the
orthopaedic surgeons or anaesthesiologists participated in the focus group
interviews, which is another study limitation. In addition, the potential for a
larger sample size, which would have granted larger variability in data, could
have strengthened the study. The trustworthiness of the interview data in
Study IV was ensured through the same steps as those used in Study Il

In a mixed-methods study, proficiency in analysing quantitative and qualitative
data is necessary, as is the effective management of extensive data collection
and analysis activities (101). The challenge in a convergent design lies in
merging two dissimilar datasets. To overcome this, Study IV was meticulously
designed to ensure that the quantitative and qualitative data addressed the
same concepts, aligning with the pragmatic approach. Pragmatism also guided
the integration of these approaches into a broader understanding (101). A
holistic interpretation of a visual joint display could help effectively represent
the integration of quantitative and qualitative data (104).
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Implications for practice

Based on the research conducted in this thesis, ORNs and other professionals
in OR teams are recommended to contribute to a safer and more effective OR
environment in the following ways:

e Fostering open and clear communication within the team to ensure
that everyone is aware of safety protocols and any changes in
procedures, which can lead to better coordination, fewer errors, and
improved patient safety;

e Ensuring clear and consistent communication to help in understanding
and implementing PRISS recommendations; and encouraging open
discussions about challenges and solutions related to these
recommendations in order to foster a collaborative environment;

e Participating in ongoing education and training programmes to stay
updated on the latest safety protocols and best practices; actively
identifying any barriers to adhering to safety protocols; and working
together to find solutions;

e Encouraging teamwork and collaboration by creating a supportive
environment where everyone feels comfortable discussing safety
concerns; and mentoring new staff and sharing knowledge to help new
team members navigate the complexities of patient safety;

e Working towards standardising patient safety practices to ensure
consistency and reliability in care; and being proactive in identifying
and addressing potential risks to patient safety, rather than relying on
reactive measures; and

e Engaging in open discussions about challenges and solutions related to
patient safety in order to foster a culture of continuous improvement.

Moreover, organisations — including both the top management and the
management of the individual operations — can create a supportive
environment that empowers ORNs and OR teams to deliver safe and effective
patient care by taking the following actions:

e Promoting safety culture by encouraging open communication,
reporting safety concerns, and fostering continuous improvement to
ensure consistent adherence to safety protocols;

e Enhancing collaboration and communication by establishing forums or
regular meetings for OR professionals to discuss challenges, share best
practices, and collaborate on solutions;
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Supporting professional development with workshops and advanced
training focused on patient safety protocols, communication skills and
teamwork;

Ensuring that the OR is well-equipped with the necessary tools,
technology and adequate staffing; and retaining experienced ORNs to
mentor newer staff, thereby fostering a knowledgeable and skilled
team;

Using the safety indicators as a foundation to create a checklist to
ensure that the necessary structural requirements are in place for the
operations;

Using a checklist developed from the safety indicators to ensure that
the processes are safe, which can provide a map to indicate where
improvements need to be focused;

Identifying and addressing organisational and systemic barriers to
safety protocol adherence.

Focusing on refining procedures, modifying the environment and
fostering interdisciplinary collaboration for sustainable improvements;
Implementing consistent practice guidelines to create a reliable and
systematic approach to patient safety; highlight the importance of
safety protocols; and proactively addressing barriers to adherence; and
Performing regular audits and assessments to identify areas for
improvement and ensure adherence to safety protocols; and
establishing systems for collecting and acting on feedback from staff
and patients to continuously improve safety practices.
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Future research

Given that this thesis’ findings are about safety culture and climate, which are
closely linked to OR management and leadership, it is imperative to include
management’s view on patient safety and its insights into safety management.
Many of the findings suggest that clinical improvements are needed; however,
carrying out such improvements requires the active participation of
management, so future research on management’s perceptions in these areas
would be valuable. In addition, with the growing advocacy for patient
involvement in safety management, exploring patients’ experiences —
particularly in the OR setting — is imperative. This aligns with the ORNs’
interest in receiving feedback on their practices and would provide an
opportunity for ORNs to gain valuable insights.

The safety indicators identified in this thesis provide a foundation for further
research to refine the perioperative process assessment and identify areas for
improvement. The next step would be to compare current data collected with
expert-derived criteria from Study lll. Such an analysis would guide necessary
modifications to align data collection with key indicators. Safety indicators
could also be used to create checklists for both OR organisational management
and midline leadership in order to ensure structural and process safety.
Implementing such checklists could thus help map out areas for improvement
in the healthcare system.

The ongoing challenges in establishing PRISS recommendations as the standard
emphasise the importance of effective communication, comprehensive
education and adherence to safety protocols. Identifying barriers and
promoting open discussions among healthcare professionals are crucial steps
towards a universal acceptance of PRISS recommendations as departmental
norms. Developing and evaluating a comprehensive educational programme or
exploring implementation strategies to integrate these recommendations into
daily practice might be the next step in research.
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Conclusion

The primary perioperative nursing intervention is to mitigate risks and ensure
the safety of patients undergoing surgical procedures. To enhance patient
safety in ORs, a positive safety culture needs to be actively promoted, as this
reflects how patients are cared for and therefore affects patient safety. ORNs
in Swedish county hospitals assessed their safety climate more positively in
comparison with ORNs at university hospitals, suggesting that adopting similar
practices could benefit the latter. Improving working conditions for ORNs and
providing sufficient time for task completion is crucial in ensuring patient
safety in the OR. A proactive approach to risk management — with a focus on
addressing stressors, refining documentation and ensuring thorough
procedural planning — is necessary to overcome challenges such as heavy
workloads, staff shortages, and disjointed technology systems in OR
departments.

Leadership plays a crucial role in supporting patient safety initiatives.
Therefore, leadership development programs are recommended to foster a
culture of accountability and safety. While ORNs are committed to patient
safety, all team members must share this responsibility. Moreover, functional
teamwork and effective communication must be supported by structural and
process measures to ensure patient safety. Skilled professionals are
indispensable during procedures, and less experienced ORNs should be
supported through mentorship and training to improve their adaptability.
Promoting a positive safety climate hinges on interprofessional collaboration
built on mutual respect and shared goals, which is key to managing risks in the
OR. Therefore, creating a supportive environment where staff feel empowered
to raise safety concerns promotes transparency and active risk management.

ORNSs continuously adapt their work to address everyday challenges,
underscoring the need for routine systemic reviews at a broader level.
Infection control depends on strict adherence to safety protocols, aseptic
practices and ongoing education, reinforced by regular evaluation. Improved
feedback systems are also needed to address safety gaps. Ultimately, effective
risk management requires system analysis, proactive monitoring, and
balancing standardisation with individualised care. Involving ORNs in safety
projects allows for the sharing of insights, promoting a proactive approach that
values successful practices and enhances organisational resilience in
perioperative care.
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Appendix

Appendix 1. Structured observational protocol according to PRISS
recommendation ‘Optimal operating room environment for knee or hip
replacement surgery’ (Study IV).

Part of
recommendation

1a
Clean operating

room (OR) air —
Correct behaviour

1b

Clean OR air -
Ventilation

Observed-recorded

la.l

Number of individuals in the OR at the
start of the procedure (including the
patient)?

la.2

Number of door openings during the
ongoing procedure?

1b.1

Is there a plan in place to achieve CFU
under 5/m3?

1b.2

Does the ventilation in the OR meet the
CFU requirements?

1b.3

When was the last measurement of
CFU/m?3 conducted?

1b.4

How often is CFU/m3 measured in the
OR? (e.g., times per year, every 5 years)
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Value

Number of individuals:

Number of door
openings:

O Yes

o No

O Yes

o No

Date:

CFU/m3 is measured:



1c

Clean OR air — Work
attire

1b.5

Are there displays for pressure
differential and airflow in each OR?

1b.6

Do the areas adjacent to the ORs have
controlled microbiological air
environments?

1b.7

When was the last measurement of
CFU/m3 conducted in areas adjacent to
the ORs?

1b.8

How often is CFU/m?3 measured in areas
adjacent to operating rooms? (e.g.,
times per year, every 5 years)

lc.1l

How many individuals are wearing the
correct surgical attire inside the OR?

1c.2

How many individuals are wearing
incorrect work attire inside the OR?
1c.3

How many individuals are wearing the
work attire correctly intraoperatively,
including the surgical cap or helmet?

1c.4

How many individuals are wearing the
work attire incorrectly, such as the
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O Yes

o No

O Yes

o No

Date:

CFU/m3 is measured:

Number of individuals:

Number of individuals:

Number of individuals:

Number of individuals:



Basic hygiene
routines in the OR
environment

wrong size resulting in cuffs not
functioning as intended?

1c.5

How many individuals do not have the
lower part of the surgical helmet
tucked inside the neckline of the work
attire?

2.1

Is hand disinfection readily available
and conveniently placed in the OR?
(present in multiple locations in the OR
or on a mobile stand for easy
accessibility without interrupting care
procedures)

2.2

Are protective gloves readily available
and conveniently placed in the OR?

2.3

Are disposable plastic aprons readily

available and conveniently placed in the

OR?

2.4

Is strictly aseptic technique used during
the insertion of a peripheral venous
catheter? (according to the guidelines -
keeping clean things clean, and sterile
things sterile)

2.5
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Number of individuals:

O Yes

o No

o Yes

o No

o Yes

o No

O Yes

o No

5.5.1 Where does asepsis
fall short?

o Yes



Set-up of surgical
instruments

Indwelling urinary
catheter (IDC)

Is strictly aseptic technique used during
arterial needle insertion?

2.6

Is strictly aseptic technique used during
spinal anaesthesia?

3.1

Is the staff appropriately dressed for
the task?

3.2

Is the set-up of surgical instruments
taking place in the OR/preparation
room with no other activities ongoing
and with closed doors?

33

Are surgical instruments covered before
the patient is welcomed into the OR?

34

Do the instruments remain covered
during the preparation and induction of
anaesthesia, and the creation of the
sterile field?

4.1

Is IDC inserted in OR?
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o No

5.5.1 Where does asepsis
fall short?

O Yes

o No

5.6.1 Where does asepsis
fall short?

o Yes

o No

2.1.1 What is wrong?

O Yes

o No

2.2.1 What is disturbing?

O Yes

o No

O Yes

o No

o Yes

o No



Hair trimming

Intraoperative skin
disinfection

4.2

Is strictly aseptic technique used during

IDC insertion?

4.3

Is there a plan for IDC removal?

5.1

Is hair trimming done in the OR?

511

Is the hair clipper equipped with single-

use clip head?

6.1

Is chlorhexidine 5mg/ml used for
intraoperative skin disinfection?

6.2

Is the disinfection initiated over the
area where the incision is made and
then continued towards peripheral

areas?

6.3
Is the disinfection concluded in the
groin area before a hip replacement

surgery?

6.4
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O Yes

o No

6.2.1 Where does asepsis
fall short?

o Yes

o No

O Yes

o No

O Yes

o No

O Yes

o No

8.1.1 What is used
instead?

O Yes

o No

O Yes

o No

o Yes



Sterile draping

Normothermia

10

Face mask

Is time allowed for the skin to air dry
after disinfection?

7.1

Is non-woven draping material used?

7.2

Is an incision film used?

7.3

Is the incision film iodine treated
(loban®)?

8.1

Is the patient’s preoperative body
temperature measured?

8.2

Are preventive measures taken to
prevent perioperative hypothermia?

10.1

Is the appropriate type of face mask

being used by the surgical team during
the procedure? (Class Il and Class Il R

for those in sterile attire)
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o No

O Yes

o No

9.1.1 What is used
instead?

O Yes

o No

o Yes

o No

o Yes

o No

O Yes

o No

10.2.1 What is done?

O Yes

o No



11

Teamwork

12
Cleaning and

disinfection of
surfaces

13

10.2

Is the surgical team ensuring that the
face masks are correctly positioned
during the procedure? (Tied and no
facial hair protruding)

111

Is the WHO Surgical Safety Checklist
used?

11.2

Is there any other activity in the OR
when the WHO Surgical Safety Checklist
is being conducted? (Is everyone in the

team present and participating when it
is done?)

12.1

Are there written procedures for
cleaning and disinfection?

12.2

Is cleaning and disinfection performed
according to the procedures?

13.1
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O Yes

o No

4.2.1 What is incorrect?

O Yes

o No

11.1.1 If not, is it not used
at all, or are there specific
parts that are not
conducted?

o Yes

o No

11.2.1 What is happening,

and why is not everyone
participating?

o Yes

o No

o Yes

o No

13.2.1 What is not
according to the

procedure?

O Yes



Logistics to OR
department

14

OR interior

Is there a procedure for the three-layer
principle for sterile material in the OR
department?

13.2

Are the temperature and humidity of
the sterile storage area checked?

13.3

When are the temperature and
humidity of the sterile storage area
checked? (e.g., once a week)

14.1

Is the interior of the OR in accordance
with the recommendation? (e.g., all
surfaces should withstand wiping with
disinfectants, there are pass-through
cabinets)
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o No

O Yes

o No

Temperature and
humidity are checked:

O Yes

o No

14.1.1

What is not according to
the recommendation?



Appendix 2. WHOQO'’s ‘Save lives — Clean your hands’,

observational protocol

(Study 1V), reproduced with permission (1D:202402554)

World Health Patient Safety

¥ Organization A Word Al forSafr ol Care

SAVE LIVES

Clean Your Hands

Observation Form

- . Session
. -
Facility: Period Number*: Number*:
aan Date: Observer:
Service: (ddimmiyy) ro (initials)
. Start/End time: . e
Ward: {hh:mm) - Page N°:
Department: ﬁneﬁiun duration: City™:
Country**:
Prof.cat Prof.cat Prof.cat Prof.cat
Code Code Code Code
N* N* N* N*®
| Opp. | Indication | HH Action| Opp. | Indication | HH Action | Opp. | Indication | HH Action | Opp. | Indication | HH Action
[ bef-pat. [ bef-pat. [ bef-pat. 0 bef-pat.
" (Beni | (Do, |1 Dieeenin | 1Ot B
Q . | O missed Llaft-bt O missed Llaft-bt O missed Latbr O missed
L aft-pat. O gloves L] aft-pat. O gloves L] aft-pat. QO gloves L] aft-pat. O gloves
[ aftp.sum. [ aft.p.surr. [ aft.p.sum. [ aft.p.surr.
[ bef-pat. [ bef-pat. [ bef-pat. [ bef-pat.
2 |07 pet-asept. E :\l}v 2 |0 bef-asept g :&, 2 |[J bet-asept E :\l}v 2 | befasept. E :\F'lv
Qatbt |5 m Oatbf. |5 teed Oattbt. |5 o O aft-bf. O missed
Ol aft-pat. O gloves O aft-pat. O gloves O aft-pat. QO gloves 0 aft-pat O gloves
O aftp.sur. “ O aftp.surr. “ O aft.p.surr. “ O aft.p.sur. J
O bef-pat. [ bef-pat. [ bef-pat. O bef-pat.
3 |0 bef-asept. E :\?v 3 | befasept E :5“ 3 | befasept E :\?v 3 | [ befasept. E :5\’
Qaftbf |50 Qaftbi |5 g Qaftbi |50 Oaft-bf O missed
O aft-pat. O gloves d aft-pat. O gloves d aft-pat. QO gloves a aft-pat. O gloves
[ aftp.sum. [ aft.p.surr. [ aft.p.sum. [ aft.p.surr.
[ bef-pat. [ bef-pat. [ bef-pat. [ bef-pat.
4 | bet-asept, E o 4 |0 bet-asept E o 4 |[ betasept E o 4 | befasept. E o
Oatbt |5 m Oanbf. |5 Ged Oattbt. |5 & O aft-bf. O missed
O aft-pat. O gloves L] aft-pat. O gloves L] aft-pat. QO gloves 0] aft-pat. O gloves
[ aftp.sur. B [ aftp.surr. B [ aft.p.surr. B [ aft.p.surr. B
[ bef-pat. [ bef-pat. [ bef-pat. [ bef-pat.
5 | bef-asept. E :\l}v 5 | [ befasept E E&, 5 | befasept E :\l}v 5 | [ befasept. E :5\,
Qaftbf |50 Qaftbf |5 eq Qaftbi |50 Oaftbf O missed
O aft-pat. O gioves d aft-pat. O gloves d aft-pat. QO gloves a aft-pat. O gloves
[ aftp.sum. [ aft.p.surr. [ aft.p.sum. [ aft.p.surr.
[ bef-pat. [ bef-pat. [ bef-pat. [ bef-pat.
6 |[J bef-asept. E :\'}v & |[] befasept E :&, & |[] bef-asept E :\'}v & | [ bef-asept. E :\F'lv
O aft-b 1. O mi O afi-b f. O missed O afi-b f. O mi O aft-b.f. O missed
L] aft-pat. O gloves L] aft-pat. O gloves L] aft-pat. QO gloves L] aft-pat. O gloves
[ aft.p.sum. [ aft.p.surr. [ aft.p.sur. O aft.p.surr.
] bef-pat. [] bef-pat. [ bef-pat. [ bef-pat.
7 | bef-asept. LIHR 7 | befasept LIHR 7 | bef-asept LIHR 7 |0 bef-asept. L HR
Qatbr  |DHW Oatbr |2 HW Qattbr |5 HW Oarbr  |[BHW
~+ | O missed & O missed | O missed i O missed
[ aft-pat. X [ aft-pat. ) [ aft-pat. [ aft-pat. :
O gioves Q gloves QO gloves Q gloves
[ aft psurr. [1 aft.p.surr. [1 aft.p.surr. [ aft.p.surr.
[ bef-pat. [] bef-pat. [] bef-pat. [] bef-pat.
8 |0 bef-asept. E m 8 | befasept E o 8 | befasept E m 8 | befasept. E e
Qatbr |50 Oaftbt 5 s Qatbr. |5 - O aft-bf. O missed
[ aft-pat. [ aft-pat. _ [ aft-pat. [ aft-pat. '
0] aftp.surr. O gloves [ aftp.sur. O gloves [ aft p.surr. Q gloves 0] aftp.surr. Q gloves

* To be completed by the data manager.
** Optional, to be used if appropriate, according fo the local needs and regulations.
ummmml.mmmwuwwMwnmhwhmmndnﬂndmmwup published material is being distrbuted without warranty

of any kind. either expressed or impied. The responsibilty for the interpretation and use of the material lies with the reader. In no event shall the World Health Organization be kable for damages arising
I'rlnllsuse

the Hépitaux Universitaires de Genéve (HUG). in particular the members of the Infection Control Programme, for their active participation in developing this material
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