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Based on other similarly designed research publications, involved parties expect 
to obtain daily decibel  recordings to exceed nationally recommended OSHA and 
EPA values. It is projected that operations within the specialties of orthopedics 
and neurosurgery will produce the highest levels of noise exposure to operating  
room personnel due to the equipment used as well as boney involvement. As 
stated above, it is the hope that reporting excess noise exposure will create 
grounds for hearing hygiene policies and procedures to be created. These would 
include availability of hearing protection to hospital employees and possible 
addition of this to standardized  personal protective equipment within the 
hospital environment. Perhaps if various hospital systems throughout Florida 
adopt these changes, they will be recognized and adapted nationally. Eventual 
partnerships with public health professionals, audiology professionals and 
hospital administration staff may be required. Alternatively, if certain operating 
rooms show recorded sound exposure below national safety standards, these 
could be further investigated to determine the origin of their success. Other 
further studies performed would attach dosimeters to various disciplines within 
the operating room to identify those whose hearing health is most at risk such as 
surgeons compared to anesthesia and nursing teams. 
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The operating room (OR) is frequently unrecognized as a potential safety hazard that involves 
excessive noise that is harmful to staff and patients alike (Sandfoss & Steinert, 2020). 
Organizations including the United States Department of Labor and the Occupational Safety 
and Health Administration (OSHA) agree that sounds above a decibel level of 85 are a threat 
to hearing health. Upon searching current literature, one will note an unsurprising lack of 
published articles regarding this topic. The hearing health of patients and operating room staff 
is at risk. Although the risk of staff would be seemingly greater due to repeated exposure. The 
true extent of potential harm remains unknown. Further research is needed to thoroughly 
understand the numeric levels of exposure and associated dangers. 
Previously, researchers have established data collection on noises within operating rooms 
although various methods remain inconsistent. For example, a study was conducted at Johns 
Hopkins hospital (Kracht et al., 2007). his research included tracking noise levels in operating 
rooms within their campus in Baltimore, Maryland. Decibel values were recorded including 
peak and average volume levels. Findings were categorized by surgical specialty. This research 
may be valuable to clinicians within that hospital system whom use the same equipment and 
operating rooms analyzed during this specific study. Similarly, a study performed by the 
Department of Audiology within Purdue University in Indianapolis, Indiana identifies sound 
levels of certain surgical equipment commonly found in operating rooms. The loudest 
equipment found in this study included the Anspach drill, CUSA devices, and explosive noises 
from high-pressure oxygen and nitrogen hose connections (Fritsch et al., 2010). Other 
classified culprits of loud equipment include but are not limited to metal instruments on metal 
trays, pneumatic power tools, and hammers (Broadwater & Brueck, 2017). Data from the 
Purdue study was also categorized into surgical specialties, though all included were pediatric 
operations. Amongst the aforementioned studies, neurosurgery and orthopedics produced the 
highest levels of dangerous noise exposure levels. It is unknown if this is true across multiple 
hospitals and therefore requires further query. 
Rarely found within the current research is mention of noise reducing protocols within 
hospitals or operating rooms. One study, which examined noise exposure levels during total 
knee replacement surgeries does propose a suggestion (Broadwater & Brueck. 2017). The “Buy 
Quiet” protocol encourages those ordering new surgical equipment to add decibel production 
as a factor influencing a hospital’s purchasing decision. Use of this protocol would become a 
first line of defense against threats to hearing within the operating room. It is unclear whether 
the equipment manufacturers consider potential noise production for use of these items 
during design and production. This same study solely noted one employee utilizing hearing 
protection via placing cotton within the external auditory meatus. No other mentions of self-
initiated hearing protection use were documented within the analyzed articles. 
Fields of work such as construction have workplace safety guidelines which include hearing 
hygiene. As introduced before within this paper, National organizations exist such as 
Occupational Safety and Health Administration (OSHA) by the United States Department of 
Labor and The United States Environmental Protection Agency (“EPA”, 1974). These agencies 
have published standardized decibel exposure limitations within the workplace. Though they 
remain inconsistent amongst each other. Industries involving manual labor more actively 
comply to these regulations. It is in the best interest of the healthcare industry to follow suit. 
Data needs to be collected and averaged to establish hearing safety and protection protocols 
across the field of surgery and operating rooms. It would be beneficial to begin in a regional or 
state level and if successful, establish these protocols nationwide. Are operating room 
personnel exposed to damaging levels of noise exposure during surgical procedures in 
operating rooms throughout Florida? It is predicted that this is the case. Proof of this 
occurrence will give substantial basis to initiate protocols which amend the issue.

A longitudinal study will be performed including the participating hospitals to provide an 
accurate sampling of data. The projected data collection period will be 30 days total with data 
points only collected on weekdays to ensure operating room activity. Sounds will be recorded 
from time of first incision to last suture to limit interference of noise produced by pre and post 
operation procedures. Sound level meters will be placed in a uniform location within one 
operating room per hospital, no less than 5 feet away from the operating table. This distance 
will simulate predicted radius of all operating room staff. Devices are to be rotated evenly 
throughout operating rooms daily to warrant variety in cases recorded. Recorded information 
needed includes surgical specialty area, operating duration and decibel recording data from 
sound level meters. Gathered data will be organized into tables categorized by hospital, peak 
decibel level, average decibel level, exposure duration, and surgical specialty.

Results and Discussion
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Participants
Participants will consist of 100 surgical hospitals throughout Florida. The selection process 
will consist of outreach via email and phone call to the human resource department of each 
hospital. More than 200 hospitals will be contacted in case of a low response rate to 
safeguard the sample size. Depending on response and retention rate, it will be determined 
whether to increase or decrease the final sample size published into the results of this 
report. Inclusion criteria will involve hospitals in all counties in Florida which utilize general 
anesthesia. Exclusion criteria will contain stand-alone surgery centers and hospitals in 
which surgical operations do not take place. This is because data may become skewed with 
the inclusion of miniscule soft tissue and cosmetic procedures. Surgeries of all specialties 
within chosen hospitals will be analyzed and included in data collection. This will envelop 
operations performed on pediatric patients as well.
Materials
Equipment will include the B&K 2245-E Sound Level Meter with attached Environmental 
noise partner. These meters were created to ensure compliance with noise regulations. 
Batteries and or chargers will be given with each device to promote adherence to the study 
protocol. Apple iMac computers with SPSS software will be used for data recording and 
analysis. Materials will be provided by the researching organization and collected at the 
conclusion of this study.
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