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The SARS-COV-2 pandemic has called attention to the need for understanding the risk of potentially 
aerosolized particles during intubation, extubation and other procedures that could infect operating room 
personnel (1). SARS-COV-2, an enveloped RNA virus, has the potential to exist in both droplet and aerosol 
forms. It has also been studied and confirmed to be infective six to seven feet from the source (2-8). The 
Center for Disease Control recommends that aerosol-generating procedures (AGPs) on infected or suspect 
patients should be performed in an airborne infection isolation room (9). In many hospitals, existing negative 
pressure rooms are already fully utilized, so staff have been converting operating rooms (which are normally 
positively pressurized) or ICUs (with no pressure requirement) to use for these procedures under COVID surge 
conditions.  

ASHRAE’s Position Document on Airborne 
Infectious Diseases recommends that airborne 
infectious disease transmission be reduced using 
dilution ventilation, directional ventilation, in-room 
airflow regimes, and room pressure differentials 
(10). Operating rooms provide positive pressure, 
15-20 air changes per hour (ACH) with 3-4 outside 
and return air exchanges that are recirculated or 
exhausted directly to the outside (11,12). The 
BEACON™ analytics database (OnSite LLC, 
Indianapolis, IN) tracks procedures with the 
highest rates of aerosolized particles by case type 
(Chart 1).   

In addition, ventilated air should move from clean to less clean areas while continuously exhausting or HEPA 
filtering potentially contaminated aerosols nearest to their source, to protect the surgical team members and 
uninfected surgical patients in surrounding areas from accidental exposure. This is achieved through 
directional flow of filtered supply air that carries infectious particles from their source to an exhaust inlet 
location. Since air is invisible, an alternate method is needed for visualizing how the directional air flows within 
the room, in real time or as frequently as possible. New technology exists to enable safety, facility, or clinical 
rounding teams to ‘visualize’ this airflow. The AirStatEQI™Airflow Visualization Device* quickly ‘maps’ the 
directional flow in each operating room, to determine if any risks exist for either the surgical patient or the 
surgical team members (Figure 1). If risks are identified, clinical teams can then make alterations to work or 
patient care flows to mitigate these in-room risks. Facilities teams can also check for risks of potentially 
contaminated air escaping to hallways and adjacent spaces.  

This hand-held technology allows the user to input space identification information, room temperature, and 
specific humidity. It measures the velocity and direction of the air at various points within the OR space, and 
using a contamination risk mapping algorithm (13-18), it produces a ‘risk map’. The numerical risk readings are 
color-coded green (ok), yellow (below target) and red (critical) on the map for easy reference by the team 

Chart 1. Particle Counts at 15 Min Intervals During Procedure 
Exceeding 10,000 p/ft3 
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member collecting the data. The risk readings are uploaded to an interactive floor plan of the OR, that indicates 
the location of the surgical table, back table(s), anesthesia station, case carts, and circulator desk in relation to 
the team member collecting the readings (Figure 2). In this figure, the AirStatEQITM device is depicted in blue 
and the orientation of the device is indicated for downdraft or cross draft readings at each specific location. 
Each reading (2-10 per room) takes approximately 20 seconds, minimizing disruption to patient care processes 
or procedures. Data from each reading is stored, enabling analytics and trending of historical conditions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

AirStatEQITM technology* is part of the OnSite BEACONTM 
Comprehensive Safety and Environmental Quality Performance 
Validation Program, which is designed to help restore patient and 
stakeholder confidence in healthcare organizations.  

With a focus on risk prevention, identification and mitigation, the 
OnSite team works alongside an organization’s executive, infection prevention and quality/safety leaders, 
environmental and facilities teams and engineers to help create a safer healthcare environment with 
heightened protection from infectious diseases (including infectious aerosols like SARS-CoV-2). Modules of 
the program include: 

Beacon Prevent™ Assessment: Real-time in-room monitoring algorithms correlate the data from multiple in-
room sensors to predict areas of elevated infection risk. 

Beacon Identify™ Analysis: Powerful analytics help quality improvement teams recognize the risk trends and 
areas they should focus on for safety improvement initiatives. 

Beacon Mitigate™ Data: Informatics help quality improvement teams assess root causes of adverse events 
and set targets to reduce defect rates and improve in-room environmental quality. 

*AirStatEQITM is a joint endeavor between OnSite-LLC and VIU Insights, Inc.  

Figure 2. Interactive Room Risk Map 
Dashboard 

 

Figure 1. AirStatEQITM 
Airflow Visualization Device 
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