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Abstract

Background: While there is an increasing interest in patient safety and in transforming safety
culture in the perioperative environment, it is not clear what methods are being used to understand,
assess, and influence safety culture and climate.

Objective: This work seeks to uncover what instruments and measures are used to assess safety
culture in the perioperative environment. The work investigates how these measures are applied
in baseline assessments and in interventions in the perioperative environment to enhance/support
safety culture.

Methods: We conducted a scoping review of the English language peer-reviewed literature.

Results: Only two of 15 studies included clinical outcomes. Three studies considered process
and adherence measures and one on cognitive aids to support behavioral norms. Three studies
addressed collecting baseline data with no interventions mentioned. The interventions in the rest
included bundles, multi-component interventions, cognitive aids, and/or training.

Conclusion: There is no consensus on what dependent measures to include in perioperative
safety culture studies. Study investigators are encouraged to collect and analyze data about
engaging in behaviors that prevent, respond to, or resolve safety issues, and related factors that
support understanding their effects. They are encouraged to consider focusing on measures at the
individual, team, and organizational level.
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Introduction

Methods

Improving the safety of patient care is a top priority in the perioperative environment in
order to minimize preventable deaths, post-surgical complications, and preventable adverse
events. 1234 Improved protocols (e.g., checklists), practices (e.g., infection control), and
artifacts (e.g., cognitive aids) can help > 6. For example the World Health Organization
(WHO)’s Surgical Safety Checklist’ was developed to decrease errors and adverse events,
and to improve surgeon, anesthesia provider and nurse teamwork and communication during
surgery. The checklist aims to aid in adherence to protocol steps (such as confirming the
patient’s name, procedure, and incision location) including anticipatory guidance (such as
the key concerns for recovery and patient management) and anticipatory critical events (such
as considering if there any patient-specific concerns).

However, in the complex perioperative environment, a broader perspective beyond
implementing checkilists to establish behavioral norms is needed to address safety culture.

In addition to behavioral norms and artifacts, organizational safety culture is a composed

of assumptions about the nature of the workplace and its components as well as values

about safety measured through perceptions and attitudes (i.e., safety climate 8 9). Behavioral
factors that prevent, respond to, or resolve safety issues not only help to improve safety
outcomes but also to reinforce safety culture over time. Bisbey et al. 2 highlight the
importance of such enacting behaviors including a fair work environment with the ability

to report near misses and errors without punishment, teamwork and collaboration across
services and organizational levels to address safety problems, and effective communication
between individuals, teams, and management. Bisbey et al. 2 note that organizational, group
or unit level, and individual enabling factors support workers to adopt the appropriate norms,
values, and assumptions. Organizational level enabling factors include dimensions such as
leader commitment and prioritization of safety as well as policies and resources for safety.
At the group or unit level, factors such as cohesion and psychological safety influence safety
culture. At the individual level, enabling factors including safety knowledge, employee sense
of control, and individual commitment to safety impact safety culture are also important.

While there is an increasing interest in patient safety and in transforming culture in the
perioperative environment, it is not clear what methods are being used to understand, assess,
and influence safety culture and climate. Thus, this work seeks to uncover what instruments
and measures are used to assess safety culture in the perioperative environment. It analyzes
whether the measures support investigating enabling factors that create conditions conducive
for safe behavioral norms, values, and assumptions and the enacting behaviors that support
observing and learning from one’s own and others’ behaviors. The work investigates

how these measures are applied in the baseline assessments and in interventions in the
perioperative environment to enhance/support safety culture.

We conducted a scoping review of the English language peer-reviewed literature using
Arksey and O’Malley’s10 methodological framework. A scoping review was an appropriate
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choice, given the interest in evidence regarding how the perioperative area measures safety
culture.

We conducted a search from January 1, 2006 to December 1, 2022, in PubMed. See Table 1
for search terms and inclusion and exclusion criteria. In the United States, the Patient Safety
and Quality Improvement Act of 2005 established a voluntary reporting system designed

to enhance the data available to assess and resolve patient safety and health care quality
issues!. The Act authorized the Agency for Healthcare Research and Quality (AHRQ) to
list patient safety organizations and to create a network of patient safety databases. Thus,
inclusion criteria included manuscripts published after 2005. Studies were limited to those
conducted on health care systems in the United States, given the highly contextual nature

of patient safety, implementation research, and translation for a similar standard of care. In
addition, studies that included perioperative staff were considered.

Information from retrieved publications were exported into Microsoft Excel®. Duplicates
were removed. A two-stage review process was implemented to evaluate publication
appropriateness for inclusion. First, the authors independently reviewed titles and abstracts
against the inclusion criteria. Second, the authors independently evaluated and rated the full
publication for inclusion. Differences over inclusion were resolved through discussion to
reach consensus. See Figure 1 for a flow diagram (based on Page et al.12) of the article
selection process.

To address the research questions, a multi-step process was used. Both authors separately
reviewed the methods and results sections of the selected manuscripts and summarized the
measures collected. Second, in a Microsoft Excel® spreadsheet, one author (BH) extracted
the questions in the survey instruments and any other measures collected in each study.
Third, the authors used an inductive content analysis techniquel? to develop categories for
each question/measure. The authors independently developed categories. Differences over
the categorization were resolved through discussion to reach consensus.

Study settings

Measures

Table 2 summarizes the settings of the reviewed studies. Eleven of the 15 studies were
conducted at one hospital or center. Three recruited from more than one hospital or center
141516 while one recruited from a local professional society chapter!”.

The majority of the studies included multiple professional roles in the set of participants.
One study included only anesthesiologists!®. Two studies only included nurses 17 19, Two
were unclear about the role of the participants (one mentioned selected staff20 and one
mentioned perioperative direct care providers?l). One study included hospital administrators
as participants6. Two studies included workers with safety and/quality improvement
experiencel 22,

Table 2 summarizes the measures and instruments used in the reviewed studies.

Apnesthesiol Clin. Author manuscript; available in PMC 2024 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bass and Hose

Page 4

Measures of clinical outcomes—Two studies considered outcomes measures. Odell et
al.16 included postoperative patient outcomes. Zingiryan et al.23 considered complication
rates for mortality, wound dehiscence, sepsis, respiratory failure, venous thromboembolism,
postoperative hemorrhage or hematoma, retained foreign body, transfusion reaction, and
death among surgical inpatients with serious treatable complications.

Measures of behavioral norms—Three studies specifically considered process and
adherence measures to determine whether employees follow recommended procedures.
Falcone et al.2%, Halvorson et al.24, and Putnam et al.2! measured adherence to the
recommended workflow. Halvorson et al. 24 added more detailed process measures in
addition to step completion including time to complete and percentage of completions.

Goldhaber-Fiebert et al.18 focused on cognitive aids to support behavioral norms and
their adoption. The Post-implementation Emergency Manual survey included 13 pre-
implementation survey questions about attitudes toward cognitive aids plus nine questions
regarding EM implementation and clinical use during critical events. The survey also
addressed the enabling factor of training.

Measures from standard instruments—Eight included studies used one instrument
that has been applied to research in other domains beyond perioperative care and a ninth 17
applied two instruments:

. AHRQ’s Surveys on Patient Safety Culture™ (SOPS®) Hospital Survey?®:
Lozito, et al.?2, 26, 27

. Safety Attitudes Questionnaire (SAQ)28: Carney et al. 15, Odell et al. 16, Wright,
Polivka, & Abusalem17, Putnam et al., 201421, Putnam et al., 2015 29

. Safety Organizing Scale (SOS)3° : 14
. Utrecht Work Engagement Scale (UWES) 31 32: Wright, Polivka, & Abusalem17

On the AHRQ instrument, 24 questions address patient safety. One question is a free
response question about patient safety in general. Five questions address the unit (group)
level: one question requests a rating of the unit’s patient safety and four address unit
level enacting behaviors via review of work processes, treatment of staff suggestions, and
evaluation of patient safety interventions. Fourteen questions address enacting behaviors
related to error and near miss reporting, openness of communication, analysis, and the
response to errors. Three questions address enacting behaviors related to teamwork (team
effectiveness, behavior, and helping other team members during busy times) and another
three probe specific team processes (transfer of information during transitions of care).
Three questions address enabling factors of leadership and management participation in
patient safety initiatives. One question addresses leadership and management priorities
regarding patient safety (providing adequate resources). Related to staffing resources,
two questions address having adequate staff and the use of temporary workers and

two questions about workload (hours worked, pace of work). One question addresses
leadership and management expectations about workload (expectations about work faster
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during busy times). The instrument includes work and experience questions (position, job
responsibilities, and background experience).

The SAQ has longer and shorter forms but generally includes one question asking whether
the respondent would feel safe being treated at the location as a patient. Several questions
address enacting behaviors: error and near miss reporting, openness and pathways of
communication about errors and other patient safety concerns, and the culture of feedback
and response to errors (i.e., the culture in this [clinical area] makes it easy to learn from the
errors of others). One question addresses team processes and another addresses teamwork
to support the employee when busy. One question addresses the ability to ask questions
when not understanding. Two questions probe having adequate information to complete
work tasks. Regarding enabling factors, one question addresses leadership and management
participation in patient safety efforts. One question addresses staffing. The SAQ includes one
question about the adequacy of employee training. The instrument includes one human
resources related question (about dealing with problem employees) and another about
hospital administration supporting daily efforts. The SAQ survey includes four questions
about job satisfaction and morale. Four questions probe the respondent’s understanding of
the effect of context on human performance:

. I am more likely to make errors in tense or hostile situations.

. I am less effective at work when fatigued.

. Fatigue impairs my performance during emergency situation

. When my workload becomes excessive, my performance is impaired.

The 9-question SOS includes two questions about error reporting and response (e.g., we
talk about mistakes and ways to learn from them). It includes seven questions related to
teamwork and team processes (e.g., “when giving report to an oncoming nurse, we usually
discuss what to look out for” and “we discuss our unique skills with each other so we know
who on the unit has relevant specialized skills and knowledge”).

The UWES is focused specifically on individual level enabling factors surrounding work
engagement. It has short and longer forms. The questions address the worker’s levels of
energy and mental resilience. The instrument also probes the worker’s relationship toward
the work regarding dedication, inspiration, and pride. It also probes work engagement
regarding challenge and concentration.

Measures from custom instruments—Five included studies used custom instruments.
As mentioned above, some studies addressed adherence to a protocol. Halvorson et al.

24 executed a five question pre-/post-implementation survey regarding adherence to a
standardized transfer workflow.

Regarding the enacting behaviors, Hemingway et al. 33 executed a staff survey with four
questions related to error reporting and response. On an employee engagement survey,
Falcone et al. 20 included one question about others’ grace and gratitude in response to
safety concerns in addition to one on a climate of trust in the work area.

Apnesthesiol Clin. Author manuscript; available in PMC 2024 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bass and Hose

Page 6

Regarding enabling factors that create the context for norms, values, and assumptions
to develop, Wright et al. 19 executed twelve-question interviews regarding personnel and
management practices, and employee engagement as well as safety concerns.

The Zingiryan et al. 23 survey included 28 questions that spanned enacting behaviors (e.g., “I
receive feedback about problems or mistakes that were identified in the checklist debriefing”
and “When a patient safety event is reported, it feels like the problem is addressed, not the
person”) and enabling factors (e.g., “The actions of the OR nursing and physician leadership
teams show that patient safety is a top priority™).

Measures used to assess participation in safety processes—One study addressed
participation in patient safety processes. Lozito et al. 22 focused on participation in as well
as the scores from the AHRQ survey. In addition, the authors investigated the number of
good catch reports submitted, a measure that addresses participation in the reporting process.

Baseline safety culture studies in the perioperative environment

Three studies addressed collecting baseline data with no interventions mentioned. Pimentel
et al.2% were interested in characterizing variability in safety climate between groups of
perioperative staff, if any existed. Analysis of AHRQ survey data from 431 surgeons,
anesthesiologists, nurses, and technicians indicated variability in perioperative patient safety
climate across survey dimensions, professional roles, and levels of training. For example,
surgery attending physicians reported significantly higher composite average dimension
scores than attending anesthesiologists, nurses, and technicians. Physicians reported the
lowest scores for frequency of event reporting while this dimension was highest for nurses.
Nurses and technicians reported feedback and communication about errors as well as
hospital management support for safety as their groups’ two lowest ranking dimension
Scores.

Wright, Polivka, & Abusalem!’ examined a) relationships between perioperative nurse
experience, engagement, and OR safety culture, b) if perioperative nurse experience and
engagement predict OR safety culture, and c) if OR culture of safety scores differ based on
Certified Perioperative Nurse (CNOR) certification status. Based on data from 96 nurses,
perioperative nurses who held CNOR certification had significantly higher culture of safety
scores compared with others.

Wright, Polivka, & Clark!® were focused on a contributor to lack of protocol adherence by
perioperative nurses. In particular, they focused on normalization of deviance where workers
fail to adhere to standard performance before such performance becomes an accepted norm.
Based on data from ten nurses, they determined that normalization of deviance results

from productivity pressures, generalized complacency, complacency related experience,
social pressures, and negative acculturation. They found that nurse engagement and having
supportive managerial relationships can protect against normalization of deviance.

Intervention studies

A range of interventions were addressed in twelve studies.
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Bundles and other multi-components interventions—Some multi-component
interventions were focused on safety culture. Hemingway et al.33 described safety initiatives
with limited evaluation. The authors present a set of a Perioperative Services department’s
safety initiatives to enhance safety culture. As is more typical, modified procedures

were introduced. Enacting behavior related components included enhanced electronic
safety reporting system, a system of safety behavior auditing and feedback, facility-wide
dissemination of safety issues, and debriefing of safety reports. Enabling factor related
components includes additional safety and quality nursing positions and modified policies.
The authors presented select survey results. Regarding enacting behaviors, the majority of
RN, surgical technologists, OR assistants, and operational associates answered negatively
to the question, “I feel free to question the decision or actions of those with more authority.”
Also, regarding norms, close to half stated that they would not speak up if they saw
something negatively affecting patient safety.

Falcone et al.20 assess an integrated set of perioperative safety initiatives including enabling
factors such as new safety missions and tenets highlighting being “one team” for safety,
multidisciplinary safety training and safety culture champion teams trained on coaching
skills and safety processes as well as enacting behaviors such as new safety processes with
standard training, monthly pulse surveys with feedback for safety concerns, an intraoperative
huddle process to improve intraoperative communication and situation awareness, and clear
pathways for resolution of safety concerns. Based on a review of episodes of retained
foreign bodies at the study institution, there was an initiative on prevention of retained
foreign objects. They found that by coaching on the processes and safety culture specifics,
the champions aided the implementation of the new safety processes. The pulse surveys,
communications, and staff behavior also helped with sustainment.

Lozito et al. 22 address enacting behaviors (standardized event reporting and debriefing
sessions for interprofessional discussions of actual events or near misses) related to

a “good catch” initiative designed to improve perioperative safety culture. Enabling
factors included formal education about good catch reporting. The intervention yielded

a significant increase in the number of reported good catches during the six-month post-
implementation period. Results using the AHRQ survey indicated better scores in five
areas: communication openness, feedback and communication about error, frequency of
event reporting, nonpunitive response to error, and organizational learning and continuous
improvement.

Odell et al. 16 assessed safety culture and its associations with surgical outcomes after
participation in the American College of Surgeons’ National Surgical Quality Improvement
Program (NSQIP) 34, engaging surgeon champions, supporting quality improvement (QI)
teams (with formal QI education, external QI coaches, and surgeon mentors), and sharing
outcomes benchmark data. Compared with the other areas, OR safety culture scores were
the highest while hospital management ratings were the lowest. Hospital administrators
provided higher ratings of perceptions of safety culture as compared to physicians, advanced
practice providers, and nurses. Administrators were more likely to rate teamwork as a
weakness while physicians, advanced practice providers, and nurses tended to rate teamwork
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as a strength. Positive SAQ ratings were significantly associated with lower risk of
postoperative morbidity and death or serious morbidity.

Putnam et al. 21 assessed checklist adherence and perspectives on safety culture after

the implementation of a modified WHO’s Surgical Safety checklist coupled with safety
workshops addressing safety culture and error reporting as well as effective communication
and with stakeholder audits and feedback. Surgical residents completed safety curriculum.
Checklist adherence significantly improved after each interventional period. Perioperative
direct care providers, circulating nurses and scrub technicians’ SAQ ratings improved in
safety culture, teamwork, speaking up, safety rounds, and other aspects of the safety culture.

One intervention assessed safety culture but the intervention itself addressed clinical
practice. Barr et al.14 assessed safety culture, ICU team collaboration, and work environment
factors associated with ICU Liberation (ABCDEF) Bundle on Pain, Agitation, Delirium,
Immobility, and Sleep 3° guidelines implementation in hospitals in Michigan with adult
ICUs. They compared physician and nurse leadership agreement around ICU organizational
characteristics and bundle implementation. They found that bundle implementation varied
significantly across ICUs and that better work environment scores as measured by higher
SOS mean score and/or a higher composite collaborative work environment domain score
were significantly associated with implementation of the majority of bundle elements.

Checklists and cognitive aids—Four studies focus on work performance interventions
such as checklists and other cognitive aids. Goldhaber-Fiebert et al. 18 developed and
executed surveys to assess perspectives on OR safety culture regarding cognitive aid use
specifically before and after the implementation of an emergency manual for perioperative
critical events 36. The emergency manuals had been placed in ORs and associated training
provided. Anesthesia resident attitudes towards the use of emergency manuals improved
post-implementation. In the sustainment phase, they indicated that emergency manuals
helped the team deliver better care to patients.

Halvorson et al.2* discussed a key stakeholder-developed standardized care transition
workflow (transfer process for transfers from ICUs to acute care units). An associated
structured handoff checklist supported performance. Survey data assessed the adequacy of
transfer communication.

Carney et al. 15 assessed teamwork differences between perioperative nurses and surgeons
after medical team training developed by the National Center for Patient Safety (NCPS) 37
and implementation of the Surgical Safety checklist. They found that nurses and surgeons
rated the communication and collaboration they experience with nurses as relatively high.
However, surgeons rated the communication and collaboration they experienced with other
surgeons as relatively high, but nurses rated the communication and collaboration they
experienced with surgeons as relatively low. In addition on five of the six teamwork climate
ratings, surgeons had a significantly more favorable perception than nurses.

Zingiryan et al. 23 analyzed post WHO Surgery Safety Checklist implementation.
They reported no significant decrease in any of the nine complications (mortality,
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wound dehiscence, sepsis, respiratory failure, venous thromboembolism, postoperative
hemorrhage or hematoma, retained foreign body, transfusion reaction, and death among
surgical inpatients with serious treatable complications). They also examined OR staff
(nurses, surgeons, anesthesiologists, and OB/GYN physicians) attitudes regarding how
implementation of the WHO Surgery Safety Checklist affected team dynamics and patient
safety. There was overall agreement that the SSC improved communication, safety, and
prevented errors in the operating room. Nurses and surgeons disagreed regarding whether all
three parts of the SSC were always completed.

Scherer & Fitzpatrick 27 compared physician and RN perceptions of patient safety after
implementing the Joint Commission’s patient safety recommendations for verification of
correct patient, procedure, side, and site for patients undergoing surgery. Nurses provided
significantly higher safety culture ratings as compared with physicians with respect to
feedback and communication about error as well as to supervisor expectations and actions
promoting safety.

Training—Putnam et al. 2% presented comparisons of safety attitudes for perioperative

and surgery personnel regarding safety culture and teamwork, and metrics associated with
speaking up. Surgeons, anesthesiologists, and perioperative nurses participated in workshops
aimed at enhancing communication and safety culture. The general surgery residents
completed an online safety curriculum only. A higher percentage of perioperative personnel
perceived significantly better safety culture than the surgical residents.

Discussion

This work focused on understanding how studies in the perioperative environment address
understanding, assessing, and improving safety culture. In addition to addressing perceptions
of safety climate and outcomes measures, the analysis leveraged consideration of enabling
factors that create conditions conducive for safe behavioral norms, values, and assumptions
and enacting behaviors that support observing and learning from behaviors in the work
environment.

The perioperative environment includes a wide range of team members from a disparate set
of disciplines including surgeons, anesthesiologists, certified registered nurse anesthetists,
circulating nurses, surgical techs, respiratory therapists, and more. Some studies failed

to make clear what were the disciplinary areas of the participants. In addition, not all
studies made clear what level of training the participants had achieved. While some
studies included a range of health care disciplinary perspectives, only one study included
hospital administrators as participants 16 and only two included quality improvement
professionals 16 22, Considering the organizational level for patient safety initiatives, such
roles are relevant in the participant cohorts. In order to address safety culture issues across
the organization and group levels as well as to consider experience, the perioperative
environment safety literature would benefit from studies that recruit, collection data, and
report results from a broader participant base including multi-site studies.
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Based on the reviewed studies, there is no consensus on what dependent measures to

include in safety culture studies. Studies tend to collect perceptions of safety climate. If
interventions are part of a study, then measures related to the perceptions of the interventions
may also be collected. Measures of adherence to recommended procedures, with or without
the benefit of a cognitive aid and/or training, provide process measures that can augment the
collection of clinical outcome data.

For organizations that implement support for engaging in behaviors that prevent, respond

to, or resolve safety issues, collecting related behavioral data supports understanding

their effects. Some of the reviewed studies collected data related to communication and
information exchange between individuals, teams and groups, and management and workers.
Measures that address sharing and discussing safety information coupled with the existence
of conversations about what improvements can be made to enhance safety can shed light on
the extent to which communications can be effectively attended to as well as whether issues
surrounding openness of communication may need to be investigated38.

Data related to teamwork and collaboration shed light on how well teams work together

but also about support and backup. The perioperative environment requires task switching
during high workload periods. The studies including nurses as participants probe concepts
related to team members being able to anticipate or at least be aware of other member’s load
in order to help when necessary. This need for nurses to support one another is critical and
should be considered with respect to staffing plans in order to avoid missed nursing care 39,

Information related to just culture*© 41 is important for understanding whether workers can
and will engage with incident reporting and addressing errors and near misses or whether
they will encounter or perceive they will encounter punitive behaviors. Studies appear to be
more likely to address the punitive side of the coin but there is opportunity to investigate
perceptions of offering praise, recognition, or other incentives to improve safety.

Studies that focus on the individual and group (unit) level should also collect measures
associated with the organizational level. Partly this is critical because administrative leaders
allocate resources and therefore greatly impact whether safety initiatives can be executed.

In addition, workers are influenced by management’s commitment to safety as expressed by
their actions and attitudes42.

Limitation of this work

In terms of limitations, it is possible relevant research was not identified with our search
terms and we only reviewed publications in English from settings within the United States.
For example, the use of “patient safety” instead of “safety culture” may have yielded
relevant papers. In addition, considering terms to augment the concept of perioperative, such
as surgery or anesthesia, may have returned relevant manuscripts.

Conclusion

This work investigated measures used to assess safety culture in the perioperative
environment. Based on the reviewed manuscripts, there is no consensus on what dependent
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measures to include in safety culture studies. In addition to perceptions of safety climate

an

d outcome measures, study investigators are encouraged to collect and analyze data

about engaging in behaviors that prevent, respond to, or resolve safety issues, and related
factors that support understanding their effects. In addition, they are encouraged to consider
focusing on measures at the individual, team and organizational level.
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Key points:

1. Improving the safety of patient care is a top priority in the perioperative
environment in order to minimize preventable deaths, post-surgical
complications, and preventable adverse events.

2. While there is an increasing interest in patient safety and in transforming
safety culture in the perioperative environment, it is not clear what methods
are being used to understand, assess, and influence safety culture and climate.

3. There is no consensus on what dependent measures to include in perioperative
safety culture studies.
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Clinics Care Points

Measurement of safety climate is a point in time characterization of
perceptions and attitudes while safety culture of an organization is the product
of individual and group values, attitudes, perceptions, competencies, and
patterns of behavior that determine the commitment to, and the style and
proficiency of, an organization’s health and safety management.

Assessment of patient safety initiatives to support improving safety culture
should consider the use of validated instruments.

In order to generalize and to compare improvements across work contexts and
health systems, standard measures should be use.

Patient safety initiatives to support improving safety culture should include
the range of clinical perspectives for which initiatives propose to have impact.

Patient safety initiatives require a range of supporting activities and resources
for adoption and sustainment.
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Identification

Screening

Included

Records identified from PubMed
Databases (n = 66)

Records screened
(n=165)

Reports sought for retrieval
(n=29)

Reports assessed for eligibility
(n=29)

Studies included in review
(n=15)

Figure 1.
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Records removed before screening:
Duplicate records removed (n=1)

Records excluded
Not peer-reviewed (n = 1)
Literature review (n = 6)
Protocol paper (n = 2)
Non-human patients (n = 1)
Topic not about perioperative safety (n =1)
Not a study with an evaluation (n = 12)
Non-US setting (n = 13)

Reports not retrieved
(n=0)

Reports excluded:
Not published in English 1 (n = 2)
Not a study with an evaluation (n = 1)
Topic not about perioperative safety (n = 2)
Non-US setting (n = 9)

PRISMA 2020 flow diagram for new systematic reviews which included searches of
databases and registers only. (Adapted from Page MJ, McKenzie JE, Bossuyt PM, Boutron
I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71)
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Table 1.

Inclusion and exclusion criteria and search terms

Inclusion criteria

Exclusion criteria

Published after 2005

Protocol paper

Peer-reviewed

Literature review

Published in English

All patients are non-human

Setting in the United States | Topic not about perioperative safety culture

No analysis

No perioperative staff included as participants in study

Search terms: periop* AND “safety culture”
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