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Abstract

Noise in the operating room (OR) can be from many sources, including personnel and
medical equipment. Excessive noise is prevalent in the OR and can lead to distractions,
interruptions, stress, and medical errors. These distractions have been well-documented in the
literature and can reduce the quality of patient care. Awareness and education have proven to be
solutions to noise reduction, but there is little evidence in the literature regarding the adoption of
a clinical guideline. The goal of this study is to bring awareness of noise levels in the OR, the
most common noise distractions, and how these relate to adverse events for the patient through
the adaptation of an education tool as an initial step for future researchers to develop a
guideline. The researchers measured decibel levels in the OR prior to and after the
implementation of an educational tool for noise reduction in the OR. Seventeen surgical cases
were evaluated, and a post-intervention survey was sent out to OR staff. While there was no
significant difference between the sound levels pre- and post-intervention, the majority of
healthcare providers defined excessive noise as a problem in the OR that ultimately leads to

miscommunication and specifically, added stress.



NOISE REDUCTION EDUCATION TOOL IN THE OR 2

Introduction
Background and Significance

The operating room (OR) environment includes devices, equipment, and individuals that
create noise. Noise can be generated by communication between all team members, as well as
safety aspects of equipment that alarms the providers of pertinent patient data (Burlingame,
2019; Hogan & Harvey, 2015). However, crucial information can be obscured by excessive and
unnecessary noise. This can occur in the OR, frequently leading to miscommunication,
distractions and unnecessary interruptions which can potentially increase medical errors, stress,
and fatigue that jeopardizes patient safety (Hogan & Harvey, 2015). Education and awareness of
OR noise are successful at minimizing excessive noise, but further study regarding sound
reduction strategies in the OR is required.

As nurse anesthetist trainees (NAT), current experience in the OR is limited to the time in
clinical residency. During this experience, the learning curve is tremendously steep.
Transitioning from registered nurses in the intensive care unit (ICU) to new NATSs is a
challenging adjustment, and additionally alarm fatigue and the effects of excessive noise are
critical aspects that greatly impact the care of patients. As seasoned ICU nurses in a comfortable
environment, NAT were able to focus on important alarms while completing tasks without
threatening patient safety. In a new role, NAT are placed in the unfamiliar surroundings of the
OR and find themselves consumed with problem solving with the challenge to pay attention to
the overall situation around us. Due to the immense impact on patient safety, it is imperative to
understand the influence of an education tool for all team members, and how it can reduce

excessive noise, and thus, improve the care they provide.
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Methods
Study Design
This study used a modified pretest-posttest and post-intervention research design. The
modification included pre-intervention and post-intervention data collection as well as a post-
intervention questionnaire. The research plan included measuring noise levels in similar surgical
cases before and after implementation of a noise reduction education tool. The purpose was to
bring awareness of 1) noise levels in the OR, 2) the most common noise distractions, and 3) how
these relate to adverse events for the patient.
Key concepts related to this study include: noise distraction, critical event, adverse event.
Definitions listed below:
e Noise distraction: loud sound occurring that draws attention away from one’s
original focus
e Critical event: “events in routine surgery during which there is a high risk of an
adverse occurrence”; for example, during induction or emergence of anesthesia
(Wright, 2016).
e Adverse event: an undesirable, unexpected occurrence resulting in medical injury
Sample
The sample for this study included seventeen surgical cases, and all personnel working in
the operating room at these times. The process required cooperation from the surgical team,
circulating nurses, and anesthesia team. Inclusion criteria comprised willingness to participate in
the implementation of an education tool as a noise reduction strategy and surgical procedures

scheduled for 3 hours or less.
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Setting

The authors requested permission from NorthShore University HealthSystem Evanston
Hospital to measure noise in various OR cases and implement a noise reduction education tool
and received NorthShore IRB approval. Ten surgical cases were chosen to measure decibel
levels before any education was provided. The next ten surgical cases measured sound levels
after participants and staff members reviewed the noise reduction clinical education tool. A brief
post-intervention survey was dispersed to participants and staff members to collect additional
information.

Instruments

Accurate data collection was imperative to answer the research questions regarding the
effects of excessive noise. The Meterk Digital Sound Meter was utilized for each case and placed
in the same location each time. The machine was calibrated before each use. To increase
reliability, the measured intervals were the same for each patient.

Pretest-posttest research designs typically have weak internal validity. Threats to internal
validity related to this study include history, selection, and instrumentation (Polit & Beck, 2017).
To minimize these confounding variables, the researchers were present in all OR cases when
noise levels were measured. Similar surgical cases utilizing general anesthesia were chosen,
since they had similar inductions, types of critical events, and emergences.

Both the educational tool and post-interventional survey were validated by a panel of
experts. The panel consisted of five certified registered nurse anesthetists (CRNAS) with several
years of clinical practice experience, who were educated in the concerns of excessive noise in the

operating room. The panel recommended improvements and ultimately, unanimously approved
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the tool and survey for use in clinical research.
Recruitment Procedures

Recruitment of participants for data collection was done through email and flyers posted
for all OR staff. Intraoperative participants were assembled according to the surgical cases
selected for sound measurement. A waiver for consent for participation was completed before
data collection, due to the lack of participant and patient information obtained. Implementation
of the education tool was administered to all team members with active roles in the OR setting
with the intention to educate all OR staff.
Data Collection Procedures

Data was collected through the use of the Meterk Digital Sound Level Meter, which
measures a range between 30 and 130 decibels. This device was chosen for its ease of use,
precise measurements, and measurement range. This sound meter was calibrated before each use
and turned on to collect data as the patient entered the operating room. Sound levels were
measured until the patient left the operating room. The researchers were present to document
timing of intraoperative critical events including induction, intubation, extubation, and any other
pertinent events. The researcher also recorded the sound level during each of these critical
events, as well as every three minutes throughout the case. For post-intervention surgical cases,
the researchers additionally documented adherence to the noise reduction strategy by
participants.
Data Analytic Procedures

By using a modified pretest-posttest study, the authors examined the influence of the
clinical education tool by measuring noise levels in the OR directly, and used SPSS software for

data analysis. First, descriptive statistics were used to determine distribution of sound levels
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throughout the procedures, including the mean and median sound levels as well as standard
deviations. A Spearman’s rho correlation was utilized to correlate decibel levels with the number
of people in the room throughout the case. Finally, descriptive statistics were used to analyze
survey responses.
Ethics and Human Subjects Protection

The Institutional Review Board (IRB) at DePaul University and NorthShore University
HealthSystem reviewed and approved this study prior to data collection. The authors recorded
data only on decibel levels during specific phases of surgeries, and no specific patient
information was recorded. However, the type of surgical procedures and anesthetic were
recorded, and this information was obtained from the daily OR schedule, thus not violating
patient confidentiality. The researchers completed the required collaborative institutional training
initiative (CITI) training for human subjects, as well as financial conflict of interest (FCOI) and
good clinical practice (GCP) training. Participation in the study from the surgical staff was
voluntary. The researchers received no compensation from Meterk for use of the digital sound
meter.

Results

Decibel Levels

Throughout the ten pre-intervention surgical cases, a total of 333 sound levels were
measured. The sound level ranged from a minimum of 56.7 decibels, to a maximum of 98.4
decibels. The median sound level was 75.2 decibels, with a standard deviation of 6.9398. A total
of 264 sound levels were measured throughout the seven post-intervention surgical cases. The
minimum sound level was 61 decibels, ranging to a maximum of 90.5 decibels. The median

sound level was 76 decibels, with a standard deviation of 5.8426.
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Because both pre- and post-intervention data sets were not normally distributed (see
Figure 1 and Figure 2 below), non-parametric tests were used to analyze data. Researchers
utilized Spearman’s rho to correlate the sound level in the OR with the number of people in the
room. The p value for the correlation between pre-intervention sound levels and people in the
room was 0.087, while the post-intervention sound levels p value was 0.348. Both of these p
values are larger than the alpha value of 0.05. Therefore, there was no statistically significant
correlation was found between the number of people in the OR and sound levels in the OR (see
Figure 3 and 4 below).

Figure 1. Distribution of Pre-Intervention Sound Levels
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Figure 2. Distribution of Post-Intervention Sound Levels
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Figures 3 and 4. Correlations between Sound Levels and Number of People in the Room.

Correlations
Post-
Intervention PostPeople
Sound Levels in Room
Spearman'srho  Post-Intervention Sound Correlation Coefficient 1.000 182
e Sig. (1-tailed) . 348
N 264 7
Post People in Room Correlation Coefficient 182 1.000
Sig. (1-tailed) .348
N 7 7
Correlations
Pre-
Intervetion Pre Peoplein
Sound Levels Room
Spearman's rho  Pre-Intervetion Sound Correlation Coefficient 1.000 -.466
LB Sig. (1-tailed) 087
N 333 10
Pre People in Room Correlation Coefficient -.466 1.000
Sig. (1-tailed) .087
N 10 10

Survey

Demographic data from 45 participants included their roles in the OR and experience
levels. Roles included nurse, surgeon, anesthesiologist, and CRNA. Experience was classified
into four categories: 0-3 years, 4-7 years, 8-10 years, and over 10 years in their specified role.
22% of the participants were nurses, 22% were anesthesiologists, 27% were surgeons, and 29%
were CRNAS. 71% of all respondents had over 10 years of experience. 18% had 0-3 years’
experience, 7% had 4-7 years’ experience, and 4% had 8-10 years’ experience. 44% of
participants received the educational tool provided by the researchers, while 56% stated they had

not received it.
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Questions were also asked regarding excessive noise in the OR. 62% of participants
perceived excess noise or distractions while in the operating room (Figure 5). These sources of
noise included music (35%), equipment (30%), conversation (30%), and non-specified other
(4%) (Figure 6). Respondents were asked what consequences they perceived were from
excessive noise in the OR. Miscommunication (35%), increased stress (27%), medical
errors/adverse events (14%), patient safety (20%), and non-specified other (3%) were all
included as potential repercussions of excessive noise.

Figure 5.

Do you perceive excessive noise or distractions in the OR?

Percentage

Yes No
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Figure 6.
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Discussion

As discussed previously, the purpose of this study was to explore the effects of excessive
noise during critical times in the operating room from the perspectives of a multidisciplinary
team, before and after implementation of a noise reduction education tool. Critical times include
induction, emergence, and any other significant events throughout the case. In decreasing
excessive noise in the operating room, the goal is to reduce associated adverse events and thus
improve patient safety.

Distractions in the operating room have been well-documented and have shown to reduce
the quality of patient care. Awareness and education have proven to be solutions to reduce noise,
but there is little evidence in the literature regarding the adoption of a clinical guideline. The

purpose of this study was to bring awareness of noise levels in the OR, the most common noise
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distractions, and how these relate to adverse events for the patient through the adaptation of an
education tool as an initial step for future researchers to develop a guideline.

The authors found that distractions such as music, non-essential conversation, and
equipment contributed to the overall increase in noise levels. It was also concluded that the
average decibel levels during this study were above the average operating noise levels found in
our literature review which emphasized the need for an education tool to decrease excessive
noise. Furthermore, the majority of healthcare providers in the operating room conveyed that
excessive noise is a problem they face continuously, many citing miscommunication and added
stress as ramifications of noise.

Through pre-intervention and post-intervention data collection of sound levels, the
researchers were able to emphasize the issue of excessive noise in the operating room. Though
this was an apparent issue that was highlighted in the literature review, we were able to
investigate the impact of an education tool as a noise reduction strategy. Additionally, our post-
intervention survey provided imperative information regarding demographics of providers,
perceived sources of excessive noise, stress levels, and other useful data that can contribute to
the overall goal of noise reduction. Most importantly, this pilot study provided a significant
amount of strengths and limitations that can be included in future research.

Strengths and Limitations

During each step of the research process, several strengths and limitations were identified
that can improve future research. An obvious strength is the applicability of the research topic,
and its effects on patient safety. Excessive noise is prevalent in the OR and can lead to
distractions, interruptions, stress, and medical errors. Effects of excess noise are well-
documented in the literature and can reduce the quality of patient care. Awareness and education

have proven to be solutions to the negative outcomes of excessive noise in regard to patient
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safety. Thus, this research project and development of an education tool, have brought awareness
and knowledge in reducing excessive noise to team members of the operating room.

One of the strongest limitations to this pilot study was the unanticipated complexity of
the many variables surrounding excessive noise. Variables included the type of surgical
procedures, type of anesthesia provided, and the participants involved in each case. Additionally,
an initial proposed target was to measure sound levels in ten pre-intervention cases and ten post-
intervention cases. Due to the COVID-19 pandemic, sound levels of only seven post-intervention
cases were obtained, which resulted in a significant difference in the data when comparing pre-
and post-intervention sound levels. Furthermore, when comparing pre- and post-intervention
cases, there were a variety of cases that were found to be incomparable during data analysis. For
example, comparing sound levels of a laparoscopic hernia repair to sound levels of anal polyp
excision is arbitrary and does not take into account the complexity of the case or the devices
used. These two factors may have contributed to the results of the research study. More
consistency, in participants and case variables, will allow future research to focus on the
implications of an education tool and its impact on excessive noise.

Directions for Future Research

Measuring excessive noise in the OR was found to be much more complex than the
previous literature notes. This research project was essentially a pilot study and needs to be
replicated with a larger data set. Future studies must be mindful of the challenges that this study
faced, including the decisions about continuous decibel level monitoring, the types of surgeries,
and the high level of variability of the surgical procedure process. Such variabilities included the
type of surgical procedures, type of anesthesia provided, and the participants included in each
case. Suggestions for future research would include matching similar surgical procedures in the

pre-intervention and post-intervention data collection. By doing this, the type of anesthesia
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provided would also be consistent in the pre-intervention and post-intervention data collection.
For example, comparing a simple mastectomy under general anesthesia would eliminate such
variability, and thus, allow for better comparison of data.
Conclusion

The goal of this pilot study was to explore the implications of an education tool as a noise
reduction strategy in the operating room. Though the results did not show a significant
improvement when comparing pre-intervention sound levels to post-intervention sound levels,
several lessons were learned. Most importantly, future research is necessary and will require
overcoming the limitations while highlighting positive outcomes. Incorporating the strengths and
limitations of this study into future research as well as a larger data set will allow for a more
robust study that can highlight the implications of an education tool as a noise reduction strategy.
It is imperative that excessive intraoperative workplace noise be further examined in order to

improve patient safety and better outcomes.
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Appendix A: Clinical Journal Guidelines

VISION AND MISSION

Vision: The AORN Journal will be indispensable resource recognized for scholarly, evidence-based,
peer-reviewed articles that convey standards of excellence and innovations in the delivery of
perioperative nursing.

Mission: The AORN Journal provides professional perioperative registered nurses with evidence-
based practice information needed to help meet the physiological, behavioral, safety, and health
system needs of a diverse patient population.

Journal content supports the clinical, research/quality improvement, education, and management
strategies related to the nurses' role in caring for patients before, during, or after operative and other
invasive and interventional procedures in ambulatory and inpatient settings.

SEVEN MAIN ARTICLE CATEGORIES

Clinical: Clinical articles present new skills or knowledge related to perioperative patient care,
provide an empirically or clinically based review of a disease state and surgical procedure, or
analyze the current literature related to a topic. Clinical articles may be written in first person or third
person as appropriate (Appendix B).

Management: Management articles provide concise, up-to-date information that helps readers
understand a perioperative management process, policy, procedure, or issue. Management articles
may contain information about trends in management and the surgical environment, changing
policies and regulations, administrative issues, and developments in clinical practice and technology
that affect managers, directors, and supervisors in perioperative settings. Management articles may
be written in first person or third person as appropriate (Appendix C).

Research: Research manuscripts are final reports of completed original clinical, educational, health
systems, health policy, or historical investigations. Research produces new information that adds to
the body of knowledge about perioperative nursing practice, management, or education. Research
results should be generalizable or transferable to settings or populations beyond the setting and
sample of the study. Manuscripts should include the research aims or questions, a brief review of
relevant literature, theoretical or conceptual framework, research design and methods, results,
discussion, and implications for perioperative nursing. The research design may be quantitative,
gualitative, or mixed design. For quantitative methods, justification of the desired sample size and
evidence of measurement reliability and validity supporting the investigators use of the research
instruments in the study being reported are essential. Reports of studies involving human
participants must include a description of the level of institutional review board review and approval,
and methods used to ensure protection of participants rights, including informed consent. All results
obtained in the study must be reported in one manuscript. Pilot study results should not be reported
in a separate manuscript; they should be included in the report of the main study. Research
manuscripts must be written in the first person (Appendix D).

Quality Improvement (QI): Quality improvement manuscripts describe a project that was carried out
at the author's place of employment to determine the best solution to a practice issue. The results of
QI projects cannot be generalized beyond the institution in which they are conducted, and therefore
are not considered research manuscripts. However, QI project reports should include evidence of
Institutional Review Board (IRB) review if human participants were involved, and should adhere to
accepted scientific standards for data collection, including evidence of measurement reliability and
validity. Quality improvement articles should be written in first person (Appendix E).

Education: Education articles describe perioperative educational practices that are of interest to
nurses in academia, staff nurse educators, mentors, or anyone responsible for developing
educational materials and disseminating information to nursing students, perioperative nurses, other
perioperative team members, and patients. Education articles may be either didactic or clinical in
nature. Education articles may be written in first person or third person as appropriate (Appendix F).
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Literature Review: A systematic review is a summary of the clinical literature. It is a critical
assessment and evaluation of all research studies that address a particular clinical issue.
Researchers should use an organized method of locating, assembling, and evaluating a body of
literature on a particular topic using a set of specific criteria. A systematic review typically includes a
description of finding of the collection of research studies. The systematic review also may include a
guantitative pooling of data, called a meta-analysis (Appendix K).

Concept Analysis: Concept analyses are original manuscripts reporting on a single concept
relevant to perioperative nursing. The manuscript should include purpose and uses, method of
analysis, concept definition, defining characteristics, and model case. (Appendix L).

BEFORE YOU BEGIN

Ethics in publishing

Please see our information pages on Ethics in publishing and Ethical guidelines for journal
publication.

Conflict of interest

The AORN Journal complies with the position of the International Committee of Medical Journal
Editors on "Conflict of Interest." Conflict of interest for authors is defined as "financial and other
conflicts of interest that might bias their work" (http://www.icmje.org). Authors are responsible for
making certain that their final, accepted manuscript and page proofs provide full disclosure of all
potential conflicts of interest (financial or non-financial) and any other pertinent information.

Conflicts of interest. A conflict of interest exists when a professional judgment concerning a
primary interest (such as patients' welfare or the validity or interpretation of research) may be
influenced by a secondary interest (such as a financial gain or personal rivalry). If conflicts of interest
are revealed after an article is published, a reasonable reader may feel misled or deceived. The
simplest remedy for conflict of interest is disclosure. In the AORN Journal, disclosure will be
achieved by the inclusion of a short footnote with each published article.

Using the tables on page 2 of the AORN Journal Copyright Transfer/Publishing Agreement
(Appendix I) all authors must disclose if they or any immediate family member have within the last
three years had any affiliations that they consider to be relevant and important with any organization
that to any author's knowledge has a direct interest, particularly a financial interest, in the subject
matter or materials discussed (for instructions, see Appendix J). Such affiliations include, but are
not limited to,

employment by an industrial concern,

ownership of stock,

membership on a standing committee or board of directors, and
consultancies, or being publicly associated with a company or its products.

Other areas of real or perceived conflict of interest include the receipt of honoraria, consulting fees,
grants, or funds from such corporations or individuals representing such corporations. Not all
relationships represent true conflict of interest. Conflict of interest can exist whether or not an
individual believes that the relationship affects his or her scientific judgment.

AORN will consider publishing articles written by experts who declare relationships with companies
(eg, accepting research grants, honoraria, or serving as consultants). Such relationships should be
disclosed upon submission of the manuscript—using the tables on page 2 of the AORN Journal
Copyright Transfer/Publishing Agreement (Appendix I)—and will be noted in the resulting published
article.

AORN will not reject manuscripts simply because of conflict of interest, but these conflicts will be
declared to the readership. AORN reserves the right to refuse to consider for publication
manuscripts which in its sole judgment may be perceived as biased.
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Financial relationships. Financial benefits are usually associated with roles such as employment,
management positions, independent contractor relationships (including contracted research),
consulting, speaking and teaching, membership on advisory committees or review panels, board
membership, and other activities from which a fee is received or expected.

AORN defines financial relationships as those relationships in which the individual or family member
benefits by receiving a salary, royalty, intellectual property rights, consulting fees, honoraria,
ownership interest (eg, stocks; stock options; or other ownership interest, excluding diversified
mutual funds), or other financial benefit. Financial relationships also can include contracted research
where the institution receives a grant and manages the funds and an individual is the principal or
named investigator on the grant.

Research sponsorship. AORN requires that the author(s) disclose any research sponsorship that
he/she received to conduct a study or prepare the manuscript for review. This information will be
published together with the author affiliation information. Examples of acceptable statements are:

e "The study was carried out with support of an unrestricted educational grant from X" or "This
study was funded in whole/in part by a grant from Y."

e The role of the funding organization or sponsor, if any, in each of the following should be
specified: design and conduct of the study; collection, management, analysis, and
interpretation of the data; and preparation, review, or approval of the manuscript.

Manuscripts should contain timely and accurate information and must conform to the specifications
of the Uniform Requirements for Manuscripts Submitted to Biomedical Journals, established by the
International Committee of Medical Journal Editors (ICMJE) (http://www.icmje.org)

Submission declaration and verification

Submission of an article implies that the work described has not been published previously (except
in the form of an abstract or as part of a published lecture or academic thesis or as an electronic
preprint, see 'Multiple, redundant or concurrent publication' section of our ethics policy for more
information), that it is not under consideration for publication elsewhere, that its publication is
approved by all authors and tacitly or explicitly by the responsible authorities where the work was
carried out, and that, if accepted, it will not be published elsewhere in the same form, in English or in
any other language, including electronically without the written consent of the copyright-holder. To
verify originality, your article may be checked by the originality detection service CrossCheck.

Authorship

All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to be
submitted.

The AORN Journal adheres to the Uniform Requirements for Manuscripts Submitted to Biomedical
Journals set by the International Committee of Medical Journal Editors (www.icmje.org). All persons
designated as authors should qualify for authorship, and all those who qualify should be so credited.
Supporting the manuscript or collecting data alone does not constitute authorship. Declaring
authorship based solely on position (eg, research supervisor, department head) is not permitted.

Each author should have participated sufficiently in the work to take public responsibility for
appropriate portions of the content. Allowing one's name to appear as an author without having
contributed significantly to the study or adding the name of an individual who has not contributed or
who has not agreed to the work in its current form is considered a breach of appropriate authorship.

Corresponding author. The corresponding author (or co-author designee) will serve on behalf of all
coauthors as the primary correspondent with the editorial office during the submission and review
process. If the manuscript is accepted, the corresponding author will review an edited typescript and
proof.
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The corresponding author is responsible for ensuring that the Acknowledgment section of the
manuscript is complete. The corresponding author must sign the Acknowledgment statement part of
the AORN Journal Copyright Transfer/Publishing Agreement (Appendix |) confirming that all
persons who have contributed substantially but who are not authors are identified in the
Acknowledgment section and that written permission from each person acknowledged has been
obtained. The corresponding author must be willing to provide the editors with copies of these
permissions if asked to do so.

Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made

only before the manuscript has been accepted and only if approved by the journal Editor. To request
such a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors, this
includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online
issue, any requests approved by the Editor will result in a corrigendum.

Article transfer service. This journal is part of our Article Transfer Service. This means that if the
Editor feels your article is more suitable in one of our other participating journals, then you may be
asked to consider transferring the article to one of those. If you agree, your article will be transferred
automatically on your behalf with no need to reformat. Please note that your article will be reviewed
again by the new journal. More information.

Copyright

Authors submitting a manuscript do so with the understanding that if it is accepted for publication,
copyright of the article will be assigned exclusively to AORN. This copyright release gives AORN,
Inc, permanent publication rights for all print and electronic media (including all alternative media
currently in existence [eg, Internet, CD-ROM] or that may be developed in the future) and
international publication rights (including translations). AORN will not refuse any reasonable request
by the author for permission to reproduce any of his or her contributions to the Journal.

A manuscript is submitted with the understanding that

it has not been published previously in either print or electronic media;

it is being submitted exclusively to the AORN Journal;

the content is not fraudulent;

any investigation involving human participants received appropriate institutional approval,

and evidence of such approval will be provided upon request;

e the material does not infringe on or violate on any copyright agreements or any other
personal or proprietary rights; and

e all financial support for the work described in the article and any potential conflicts of interest

are declared.

Federal employment. A work prepared by a government employee, including Military personnel, as
part of his or her official duties is called a "work of the US Government" and is not subject to
copyright. If it is not prepared as part of the employee's official duties, it may be subject to copyright.

Author-retained rights. The author(s) understands that she/he retains or is hereby granted (without
the need to obtain further permission) rights to use certain versions of the article for certain scholarly
purposes, including the right to use the Pre-print or Accepted Author's Manuscript for Personal Use,

Internal Institutional Use, and for Scholarly Posting; and the Published Journal Article for Personal
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Use and Internal Institutional Use. The following definitions are related to using certain versions of
the article for certain scholarly purposes:

e Pre-print. Author's own write-up of research results and analysis that has not been refereed,
nor had any other value added to it by a publisher (ie, formatting, copyediting).

e Accepted Author's Manuscript (AAM). Author's version of the manuscript of a paper that has
been accepted for publication and which may include any author-incorporated changes
suggested through the peer review process. AAMs should not include other publisher value-
added contributions, however, such as formatting, pagination, and copyediting.

e Internal Institutional Use. Use by the author's institution for classroom teaching at the
institution including distribution of copies, paper or electronic, and use in coursepacks and
courseware programs, and posting on secure Intranet sites for scholarly purposes.

e Personal Use. Use by an author in the author's classroom teaching (ie, distribution of paper
or electronic copies), distribution of copies to research colleagues for their personal use, use
in a subsequent compilation of the author's works, inclusion in a thesis or dissertation,
preparation of other derivative works such as extending the article to book-length form, or
otherwise using or re-using portions or excerpts in other works with full acknowledgment of
the original publication of the article.

e Published Journal Article (PJA). The definitive final published record that appears or will
appear in the AORN Journal and embodies all value-adding publisher activities including
formatting, pagination, editing, and copyediting.

e Scholarly Posting. Postings on open web sites operated by the author or the author's
institution for scholarly purposes, or (in connection with pre-prints) pre-print servers, provided
there is no commercial purpose involved. Deposit in or posting to special subject repositories
(eg, PubMed® Central) is permitted only under specific agreements and only consistent with
Wiley's policies concerning such repositories.

To reproduce any text, figures, tables, or illustrations from the manuscript in future works of their
own, the author(s) must obtain written permission from AORN.

Excluded rights. The author(s) understands that she/he may not use or post articles for commercial
gain. This restriction includes, but is not limited to, the posting by companies of their employee-
authored works for use by their customers (eg, pharmaceutical companies and physician-
prescribers); the commercial exploitation of the article (such as directly associating advertising with
such posting); the charging of fees for document delivery or access; and/or the systematic
distribution to others via e-mail lists or list servs to parties other than known colleagues, whether for
a fee or for free.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to

submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies. A number of agreements with funding bodies allow
authors to comply with their funder's open access policies. Some funding bodies will reimburse the
author for the Open Access Publication Fee. Details of existing agreements are available online.

Green open access. Authors can share their research in a variety of different ways. We recommend
authors see our green open access page for further information. Authors can also self-archive their
manuscripts immediately and enable public access from their institution's repository after an
embargo period. This is the version that has been accepted for publication and which typically
includes author-incorporated changes suggested during submission, peer review and in editor-
author communications.
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Embargo period: For subscription articles, an appropriate amount of time is needed for journals to
deliver value to subscribing customers before an article becomes freely available to the public. This
is the embargo period and it begins from the date the article is formally published online in its final
and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Language (usage and editing services). Please write your text in good English (American or
British usage is accepted, but not a mixture of these.

Permission and consents
What requires permission?

Direct quotations from copyrighted material.
o Direct quotes should be cited in the text with a reference number and page number
(eg, Smith 1(p345))
e Tables, illustrations, photographs, or videos from copyrighted material
e Any photo that includes a recognizable individual, including authors
e Any facility or institution documentation (eg, form, table, figure, checklist, documented
process)

If your manuscript contains any of the aforementioned items, you must obtain written permission for
their use from the copyright owner(s) and original author, including complete source information. The
credit line should appear in the figure caption and should be worded according to the copyright
holder's specifications. Subject or guardian consent must accompany any photograph that shows a
recognizable likeness of a person. To assist you in obtaining permission to use others'
works/likenesses in your article, please review the following: Sample Request for Permission Letter
(Appendix G) Sample Photographic Consent (Appendix H) For additional assistance to determine
whether you need permission, or to get clarification on how to obtain permission, please contact the
editorial office by email, aornjournal@aorn.org, or by phone 303-755-6304 x283.

Required author paperwork

All authors (ie, the corresponding author and each co-author) must complete and submit the
AORN Journal Copyright Transfer/Publishing Agreement (Appendix |). On page 1 of the form,
authors are required to identify their contributions to the work described in the manuscript
and provide signed statements on Authorship Responsibility, Criteria, and Contributions;
Financial Disclosure and Funding/Support; and either Copyright Transfer/Publishing
Agreement or Federal Employment. The corresponding author must sign the
Acknowledgement statement, an acknowledgment is included in the manuscript. Each author
is required to provide specific information related to Conflicts of Interest and Financial
Disclosures identified in section 3 of page 1. Guidelines for completing the tables on page 2
of the AORN Journal Copyright Transfer/Publishing Agreement can be found in (Appendix J).

The signed AORN Journal Copyright Transfer/Publishing Agreement should be e-mailed to
the editorial office at aornjournal@aorn.org (preferred) or faxed to 1-303-750-3441.

All permission and consent forms, including required author paperwork, must be submitted
to the editorial office at the time of manuscript submission.

Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.
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Submit your article. All manuscripts must be submitted through the AORN Journal online
submission and review web site, also known as ScholarOne
(https://mc.manuscriptcentral.com/aornjournal). Manuscripts should not be submitted in PDF format,
but in Microsoft Word format (DOC/DOCX). Users of other word processing software should save or
convert files into Rich Text format (RTF) before submission.

To access tutorials that address some frequently asked questions about the manuscript submission
process via ScholarOne, visit the Author Tutorial section of EES Support. Corresponding authors
who are unable to provide the files in this format or who have other circumstances that prevent
online submission should contact the editorial office at aornjournal@aorn.org or (800) 755-2676
x283 to discuss alternate options.

Review process. After manuscripts are submitted electronically, the Editor-in-Chief and members of
the AORN Journal Review Panel evaluate the article based on accuracy, content, organization,
style, contribution to the nursing literature, and originality. Publishing and editorial decisions are then
based on reviewer's evaluations and the Editor-in-Chief's judgment of the quality of writing, scientific
accuracy, timeliness of the topic, and potential interest to readers of the Journal. The corresponding
author will be notified of the editor's decision approximately six to eight weeks after submitting the
manuscript. Authors may be asked to revise and resubmit the manuscript.

Editing process. In consultation with the author(s), the AORN Journal reserves the right to edit all
manuscripts with regard to length, timeliness, and readability consistent with Journal style. An AORN
staff editor will confirm that reviewers' comments have been addressed, verify references, and make
changes to address Journal style issues. Before publication, the corresponding author will receive an
edited copy of the manuscript highlighting any questions that arose during the editing process.
These questions may include requests for additional references or clarification and expansion of the
ideas presented in the article. The corresponding author will then be asked to answer any
outstanding questions and approve the content.

Layout process. After the corresponding author has approved the content, the edited manuscript is
sent to our publishing partner, Wiley, for layout. Copyeditors at Wiley will copyedit the manuscript to
ensure that no grammar errors inadvertently occurred during the layout process but editors will not
change the content of your manuscript. The corresponding author will then receive an author proof
of the final layout of the article.

PREPARATION
Article structure
Basic style requirements.

e Feature-length articles should not exceed the designated word count, not including figures
and tables (word counts are based on article category).
e Author name(s) and credentials should be listed according the American Nurses
Association's recommendation
o Education (highest earned degree first)
= Optional: if highest degree is not a nursing degree, then the highest nursing
degree (not all) can be included
= If the author has two earned degrees at the same level, the nursing degree is
listed first
o Licensure (state designation or requirement)
o National certification
o Awarded and honorary titles
e Manuscript style should follow the American Medical Association (AMA) Manual of Style,
10th edition.
e Text should be double-spaced, left-aligned (unjustified), and in a 12-point font.
e All pages should be numbered and should include a short running head (ie, shortened title of
the manuscript) in the header.
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e References should be endnotes, not footnotes; any material considered appropriate for a
footnote should be referenced.

e In-text citations should be followed by superscript numbers (eg, Smith?).

e Numbers less than 10 should be spelled out; numerals are used for numbers 10 and higher.

e Standard acronyms should be used consistently throughout the article. All acronyms should
be spelled out the first time they appear in text, with the acronym listed afterward in
parentheses.

e Generic drug names should be used; however, proprietary names may be inserted in
parentheses after the generic name. If equipment must be identified by its proprietary name,
the manufacturer name and city/state should be provided.

e Temperatures should be expressed in degrees Celsius and Fahrenheit.

e To ensure anonymity during the peer review process, avoid using any author identifiers (eg,
names of individuals, institutions, etc) in the body of the manuscript. You may do this one of

two ways:
o submit one full manuscript with identifiers and one full manuscript without identifiers,
or

o submit one full manuscript without identifiers and a cross-referencing document to
indicate the necessary identifiers (eg, "Institution A" is General Hospital).

Please note: If English is not your native language, please seek assistance from someone highly
proficient in written English before submitting.

Cover letter. This page introduces your manuscript to the editor and should include any specific
information you would like the editor to know.

Title page. This page must include not only the manuscript title, but also each author's:

name,
credentials,

current professional position(s), and

contact information (ie, address and phone number, e-mail address).

The title page also should designate a corresponding author (ie, lead contact) who will work directly
with one of AORN's staff editors members throughout the editorial process (Appendix A).

Abstract & key words. Include a 150-word informative abstract that follows the manuscript's outline
and summarizes the research results (if applicable). The abstract should be included in the main
manuscript document and indicated as such. Abstracts should identify the main points of the article
including who, what, where, when, and why, as well as the final concluding point. Also, identify five
key words related to your article. These key words help categorize your article in search engines
after it is published. The corresponding author will be prompted to enter the abstract and key words
during the submission process in the EES system.

Manuscript. Manuscripts should be structured largely based on article type. There are six main
article categories:

Clinical: The maximum length is 3,000-4,000 words. For more information, please review
"Suggested Structure for a Clinical Manuscript" (Appendix B).

Management: The maximum length is 3,000-4,000 words. For more information, please review
"Suggested Structure for a Management Manuscript" (Appendix C).

Research: The maximum length is 3,000-5,000 words. Longer research articles or components of
longer articles (eg, tables) may be published online at AORNSs sole discretion. For more information,
please review "Suggested Structure for a Research Manuscript" (Appendix D).

Quiality Improvement (QI): The maximum length is 3,000-4,000 words. For more information, please
review "Suggested Structure for a Quality Improvement Manuscript" (Appendix E).

Education: The maximum length is 3,000-4,000 words. For more information, please review
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https://aornjournal.onlinelibrary.wiley.com/pb-assets/assets/18780369/Appendix_B_WC-1533819673143.pdf
https://aornjournal.onlinelibrary.wiley.com/pb-assets/assets/18780369/Appendix_C_WC-1533819670737.pdf
https://aornjournal.onlinelibrary.wiley.com/pb-assets/assets/18780369/Appendix_D_WC-1533819670737.pdf
https://aornjournal.onlinelibrary.wiley.com/pb-assets/assets/18780369/Appendix_E_WC-1533819670737.pdf

NOISE REDUCTION EDUCATION TOOL IN THE OR 26

"Suggested Structure for an Education Manuscript" (Appendix F).
Literature Review: For more information, please review "Comprehensive Literature Reviews"
(Appendix K). Length should be between 3,000-5,000 words.

Acknowledgements. Collate acknowledgements in a separate section at the end of the article
before the references and do not, therefore, include them on the title page, as a footnote to the title
or otherwise. List here those individuals who provided help during the research (e.g., providing
language help, writing assistance or proof reading the article, etc.).

All contributors who do not meet the criteria for authorship should be listed in the Acknowledgment
section.

Formatting of funding sources. List funding sources in this standard way to facilitate compliance to
funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxXx, yyyyl;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States
Institutes of Peace [grant number aaaal.

It is not necessary to include detailed descriptions on the program or type of grants and awards.
When funding is from a block grant or other resources available to a university, college, or other
research institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Artwork
Electronic artwork
General points.

e Make sure you use uniform lettering and sizing of your original artwork.

e Embed the used fonts if the application provides that option.

e Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman,
Symbol, or use fonts that look similar.

e All figures, including diagrams, flow charts, line drawings, and photographs, must be cited
within the text (eg, Figure 1).

e Number the illustrations according to their sequence in the text. Use a logical naming
convention for your artwork files.

e Provide captions to illustrations separately.

e Size the illustrations close to the desired dimensions of the printed version.

e Submit each illustration as a separate file.

Formats. If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint,
Excel) then please supply ‘as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

e EPS (or PDF): Vector drawings, embed all used fonts.

e TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

e TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of
1000 dpi.

e TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a
minimum of 500 dpi.
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Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically
have a low number of pixels and limited set of colors;

e Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the content.

During the editing process, the author may be asked to submit the figure in its original source format.
In some instances, AORN works with artists to convert an author’s rough sketch or artwork
description into a finished illustration to accompany a manuscript. After an author’'s manuscript is
accepted for publication, the author may be contacted by the editor to discuss possible illustrations.

Color artwork. Please make sure that artwork files are in an acceptable format (TIFF (or JPEG),
EPS (or PDF) or MS Office files) and with the correct resolution.

Figure captions. Ensure that each illustration has a caption. Supply captions separately, not
attached to the figure. A caption should comprise a brief title (not on the figure itself) and a
description of the illustration. Keep text in the illustrations themselves to a minimum but explain all
symbols and abbreviations used.

Permission must be obtained to reproduce or closely adapt previously published figures and
illustrations. Credits for the reproduced work are included in the figure caption and must include
author(s), title, either publisher and city (and country, if other than the United States) or periodical
name, volume, page, and year. Please refer to the "Permissions and Consents" section for further
information.

Tables

Tables should be self-explanatory, include a brief title, and enhance the text. Number tables
consecutively in accordance with their appearance in the text. Place footnotes to tables below the
table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be sparing in
the use of tables and ensure that the data presented in tables do not duplicate results described
elsewhere in the article.

Permission must be obtained to reproduce or closely adapt previously published tables. Credits for
the reproduced work are included in the table footnote and must include author(s), title, either
publisher and city (and country, if other than the United States) or periodical name, volume, page,
and year. Please refer to the "Permissions and Consents" section for further information.

References

Citation in text. Please ensure that every reference cited in the text is also present in the reference
list (and vice versa). Any references cited in the abstract must be given in full. Unpublished results
and personal communications are not recommended in the reference list, but may be mentioned in
the text. If these references are included in the reference list they should follow the standard
reference style of the journal and should include a substitution of the publication date with either
‘Unpublished results' or ‘Personal communication'. Citation of a reference as 'in press' implies that
the item has been accepted for publication.

Reference links. Increased discoverability of research and high quality peer review are ensured by
online links to the sources cited. In order to allow us to create links to abstracting and indexing
services, such as Scopus, CrossRef and PubMed, please ensure that data provided in the
references are correct. Please note that incorrect surnames, journal/book titles, publication year and
pagination may prevent link creation. When copying references, please be careful as they may
already contain errors. Use of the DOI is encouraged.

A DOI can be used to cite and link to electronic articles where an article is in-press and full citation
details are not yet known, but the article is available online. A DOI is guaranteed never to change, so
you can use it as a permanent link to any electronic article. An example of a citation using DOI for an
article not yet in an issue is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke M.
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(2003). Aseismic continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal of
Geophysical Research, https://doi.org/10.1029/2001JB000884. Please note the format of such
citations should be in the same style as all other references in the paper.

Data references. This journal encourages you to cite underlying or relevant datasets in your
manuscript by citing them in your text and including a data reference in your Reference List. Data
references should include the following elements: author name(s), dataset title, data repository,
version (where available), year, and global persistent identifier. Add [dataset] immediately before the
reference so we can properly identify it as a data reference. The [dataset] identifier will not appear in
your published article.

References in a special issue. Please ensure that the words 'this issue' are added to any
references in the list (and any citations in the text) to other articles in the same Special Issue.

Reference management software. Most journals have their reference template available in many
of the most popular reference management software products. These include all products that
support Citation Style Language styles, such as Mendeley and Zotero, as well as EndNote. Using
the word processor plug-ins from these products, authors only need to select the appropriate journal
template when preparing their article, after which citations and bibliographies will be automatically
formatted in the journal's style. If no template is yet available for this journal, please follow the format
of the sample references and citations as shown in this Guide.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the
following link: External link http://open.mendeley.com/use-citation-style/aorn-journal

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference style. All references should

be contextually relevant, pertinent, and supportive of your topic;

reflect most currently available resources (eg, most current edition);

be verified and denoted consecutively in the text with superscript numerals;

be featured in a double-spaced, numbered reference list at the end of the manuscript;
conform to AMA style; conform to the Index Medicus
(http://www?2.bg.am.poznan.pl/czasopisma/medicus.php?lang=eng) for abbreviations of
journal titles; and

name all authors up to and including the sixth author, or if there are more than six authors,
list the first three authors followed by ", et al."

Resources that are pertinent to the article but are not cited in the text can be listed in a Resources
section after the References. The resources format also should follow AMA style.

Examples:

Journal article
Mellinger E, Skinker L, Sears D, Gardner D, Shult P. Safe handling of chemotherapy in the
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