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Learning Objectives

Description: To support infection control and clinical care teams, and, satisfy accreditation compliance requirements, 

facilities staff in hospitals operate and maintain a variety of critical and pressurized spaces. Unfortunately, the built 

environment may be having a negative impact on patient outcomes due to improper pressure relationships and 

infrequent inspection, testing, and maintenance activities. 

1. Review the various regulatory standards for pressurized spaces for hospital facilities engineers.

2. Specify systems and equipment that support a monitoring program for pressurized spaces.

3. Educate the hospital facilities staff on how to create a pressurized spaces program.

4. Identify the available resources for hospital facilities engineers to develop a pressurized spaces program.



Helping Hospitals prevent  

and reduce Infections

Helping Hospitals 

maintain Compliance

Patient Safety

Staff Safety
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Healthcare & Infection Statistics

Centers for Disease Control and Prevention

Healthcare-associated infections (HAIs) are infections

patients can get while receiving medical treatment in a

healthcare facility. Working toward the elimination of

HAIs is a CDC priority. 

HAI data for nearly all U.S. hospitals are

published on the Hospital Compare website.

• Approximately 1 in 25 hospital patients, or 2 million patients, per year in the U. S. 

acquire a HAI while in the hospital. 

• Each HAI adds 19+ hospital days of care 

• Average cost to treat is $43K+.

• $96-147B burden on the US Healthcare System annually.

• About 99,000 of these patients die each year because of their infection (1).

• About 20%+ of these deaths are attributed to airborne infections from construction 

and maintenance activities.

(1) Klevens, R. Monina; Edwards, Jonathan R.; Richards, Chesley L.; Horan, Teresa C.; Gaynes, Robert P; Pollock, Daniel A.; 

Cardo, Denise M. (2007). "Estimating Healthcare-associated Infections and Deaths in U.S. Hospitals, 2002". Public Health 

Reports. 122 (2): 160–166.
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Why the focus on Pressurized Spaces?

▪ The term nosocomial infection is applied to infections which are acquired and 
transmitted by patients within a hospital. Pressurized spaces are necessary to 
support infection control.

▪ Spaces are designed to reduce the risk of infection, with the flow of air from clean to 
less clean.  Pressurized spaces can be negatively pressured (i.e., Isolation Rooms), 
or positively pressured (i.e., Operating Rooms).

▪ Positive pressure keeps germs out of the room the patient or clean supplies are in

▪ Negative pressure keeps germs of the patient or soiled items contained in the room
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The Joint Commission’s Environment of Care Standards

EC.02.05.01, EP 15 - In critical care areas designed to control 

airborne contaminants, the ventilation system provides appropriate 

pressure relationships, air-exchange rates, filtration efficiencies, 

temperature and humidity.

79% of the Hospitals surveyed in 2018 were cited on EC.02.05.01 – EP15

EC.02.05.05, EP 5 - The hospital inspect, tests, and maintains the 

following; Infection control utility system components of the inventory. 

The completion date and the results of the activities are documented.  

65% of the Hospitals surveyed in 2018 were cited on EC.02.05.05 – EP5
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2019 ASHE Construction Survey – Room Pressure Sensors

Source – Health Facilities Management Magazine, March 2019
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Pressurized Spaces Program – original concept - Dennis Ford

January 2019

August 2017

September 2019
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Pressurized & Non-Pressurized Spaces Program - Example

July 2019
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Pressurized Spaces – A program approach

Source - modified version of “Creating a 

Program to Identify & Monitor Pressure 

Dependent Spaces”, Dennis Ford, Director of 

Facilities, Texas Children’s Hospital , Houston, 

Texas, 2017 ASHE Annual Conference, 

Indianapolis

▪ Define standards for the monitoring equipment and devices.

▪ Determine how your equipment and devices will be monitored, i.e., visual or 

via a Building Automation System (BAS).

▪ Create a pilot project.

▪ Determine type and location of equipment and devices

▪ Ensure support of departmental leaders of pilot area

▪ Define the compliance documentation requirements in your policies 

and procedures. 

▪ Review your Hospital’s Infection Control policies and procedures.

▪ Review national & state policies and standards (ASHRAE 170, The 

Joint Commission’s Environment of Care, Department of Health, etc.)

▪ Form a multidisciplinary team to include Infection Control, Nursing, 

Pharmacy, Laboratory, Safety, Security, etc. 

▪ Match existing rooms to room names in the adopted standards. 

▪ Perform an and audit of existing rooms, room names, functions, 

equipment, and devices.

▪ Create an inventory of all rooms to include all pressurized         

spaces.

1 Create the Program

▪ Develop a process to review room usage against requirements of 

adopted standards (periodic audits).

▪ Ensure space management policies and procedures include list of 

standardized room names and signage; process for ensuring 

repurposed spaced meet adopted standards.

▪ Ensure all spaces to include pressurized spaces meet the 

requirements of the adopted standards.  

▪ Determine how spaces will be monitored for pressure, 

temperature, humidity, and air exchanges. 

▪ Determine the frequency of inspection, testing, balancing and 

maintenance of spaces and monitoring devices.

2 Implement the Program

3 Monitor & Measure to the Program

▪ Develop a training program to ensure all stakeholders to recognize 

spaces with pressure requirements

▪ Create ownership with all stakeholders to monitor space utilization 

and standardization.

▪ Automate and repeat the processes to monitor, measure, and 

maintain all spaces per your policies. 

▪ Document all activities to ensure proper documentation control.

4 Train & Maintain to the Program

Implement

ASHRAE 170
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Create the Program – Identify Hospital Standards

▪ ANSI/ASHE/ASHRAE Standard 170:  “Surgeons or surgical procedures may require room 

temperatures, ventilation rates, humidity ranges, and/or distribution methods that exceed 

the minimum indicated ranges.”

▪ 2014 FGI Guidelines for Design and Construction references ASHRAE Standard 170-2013

▪ ANSI/AAMI ST79 (sec 3) 2017:  Comprehensive Guide to Steam Sterilization…

▪ References ASHRAE 170

▪ Recommends establishing “policies and procedures for monitoring and maintaining 

HVAC parameters within the sterile processing areas.”

▪ “Procedures should include maintaining records of monitoring….”

▪ APIC – Understanding the OR Environment:  “evidence suggesting a relationship between 

ambient room temperature in the OR and infections is weak to nonexistent.”  For burn patient 

surgeries, “OR room temperatures can be set to exceed 100 degrees.”

▪ AORN Guideline for a Safe Environment of Care
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Create the Program – Identify Hospital Standards

▪ The ASHRAE 170 standard and FGI guidelines are intended to establish the minimum design 

requirements and criteria that must be met to construct an HVAC system that will support clinical 

functions during the life of a building.  

▪ The AAMI and AORN guidelines are intended to guide the daily operation of the HVAC system 

and clinical practice once the health care facility is occupied. 

▪ 2003 Centers for Disease Control and Prevention (CDC) Guidelines for Environmental Infection 

Control in Health-Care Facilities

▪ Federal Occupational Safety and Health Administration (OSHA)

▪ 2012 NFPA 99 para 9.3.1.1 references ASHRAE 170-2008 which is also used by The Joint Commission 
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Why is ASHRAE 170 so important?

• The purpose of the standard is to define ventilation system design requirements that 

provide environmental control for comfort, asepsis, and odor in health care facilities. 

• This standard applies to new buildings, additions to existing buildings, and alterations 

to existing buildings identified within this standard. 

• This standard does not constitute a design guide. Rather it comprises a set of 

minimum requirements intended for adoption by code-enforcing agencies. 

• Owners/managers of health care facilities shall prepare a detailed program that shall 

include the clinical service expected in each space, the specific user equipment 

expected to be used in each space, and any special clinical needs for temperature, 

humidity, and pressure control (during the planning phase of  design). 

• ASHRAE Standard 170 Table 7.1 provides room names, temperature, humidity, 

pressure relationships, minimum outdoor ACH, minimum total ACH, and requirement to 

exhaust to the outside or re-circulate air.

• The requirements are linked to the room name. The hospital needs to understand the 

function and procedures performed in each room.

The Joint Commission is aligned to the 2012 edition of NFPA 99, Health Care Facilities Code.  ASHRAE 170, Ventilation of 

Health Care Facilities, 2008, is a referenced publication in 2.3.2 and 9.3.1.1. 
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Understanding ASHRAE 170

Page 1 of 4
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Understanding ASHRAE 170

Surgical and Critical Care (19)

Inpatient Nursing (13)

Radiology (3) 

Diagnostic & Treatment (27)

Sterilizing (1)

Sterile Processing Department (3) 

Service (10)

Support Space (3)

Nursing Facility (6) 

9 Functional Space Categories

Within these 9 space categories, there are 85 different functions of (room) space. 60 room types 

require pressure relationships to adjacent areas and humidity and temperature requirements. 

Critical Areas Required to Report 

Temperatures, Humidity, Pressure, & Air Flow
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Create the Program – Identify Hospital Standards

▪ Centers for Medicare & Medicaid (CMS) Conditions of Participation 482.41 (c) (4)

▪ A-0726 (Rev. 99, 01-31-14).  There must be proper ventilation, light, and temperature….

▪ Temperature, humidity and airflow in anesthetizing locations must be maintained within 

acceptable standards to inhibit microbial growth, reduce risk of infection, control odor, and 

promote patient comfort.  Hospitals must maintain relative humidity (RH) levels at 35 percent 

or greater in each anesthetizing location, unless the hospital elects to use the CMS 

categorical waiver, which permits it to maintain a RH of at least 20 present.

▪ Must maintain records and documentation that demonstrate required levels are achieved.

▪ Acceptable standards, i.e., from the Association of Operating Room Nurses (AORN) or the 

FGI should be incorporated into hospital policy.
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Create the Program – More Hospital Standards

▪ Local State Requirements - Examples

▪ Texas - Title 25 Texas Administrative Code (TAC) Chapter 133, 25 TAC 133.169 (c ) Table 3 Ventilation Requirements for 

Hospitals & Outpatient Clinics

▪ California – CA    2010 California Mechanical Code - California Code of Code Regulations Title 24, Part 4

▪ Table 4A - Pressure Relationship & Ventilation Requirements for General Acute Care Hospitals

▪ USP 797/800 – For your Pharmacies - Sterile Compounding of Medications

▪ THE PLAN:  Form a multidisciplinary team to perform a risk assessment of the affected areas.  The team should enter the 

values/parameters they will follow on a day-to-day basis into their organization’s HVAC system policy, along with appropriate 

corrective measures to mitigate risk and restore the HVAC system to the desired parameters when conditions fall outside of those

values.
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Create the Program – Room Names and Functions

▪ ASHRAE Standard 170 Table 7.1 provides room names, pressure relationships, min outdoor ACH, 

min total ACH, requirement to exhaust to the outside or recirculate air, humidity & temperature.

▪ The requirements are linked to the room name. 

▪ You need to understand the function and procedures performed in the room.

▪ Additional ASHRAE requirements are outlined for the following sample rooms:

▪ 7.2.1 Airborne Infection Isolation rooms 7.5.1 Morgue and Autopsy Rooms

▪ 7.2.2 Protective Environment (PE) rooms 7.5.2 Bronchoscopy

▪ 7.3.1 Wound Intensive-Care Units (Burn Units) 7.6    Psychiatric Patient Areas

▪ 7.4.1 Operating Rooms

▪ 7.4.2 Sterilization Rooms

▪ 7.4.3 Imaging Procedure Rooms
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Create the Program - Understanding The Joint 

Commission’s  Environment of Care Standards

• EC.02.05.01, EP 3 – The hospital maintains a written inventory of all operating components of utility systems. 

• Inventory may include all components of the utility systems or select operating components categorized based on risk

• Inventory by type (3 categories) – High Risk Equipment, Infection Control Equipment, and Non-High Risk Equipment

• EC.02.05.01, EP 5 – The hospital identifies the activities and associated frequencies, in writing, for inspecting, testing, and maintaining all operating 

components of utility systems on the inventory. These activities and frequencies are in accordance with manufacturer’s recommendations or with strategies 

of an alternative equipment maintenance (AEP) program. 

• EC.02.05.01, EP 15* - In critical care areas designed to control airborne contaminants, the ventilation system provides appropriate pressure relationships, 

air-exchange rates, filtration efficiencies, temperature and humidity.

• EC.02.05.01, EP 16 - In non-critical care areas, the ventilation system provides required pressure relationships, temperature and humidity.

• EC.02.05.05, EP 5 – The hospital inspect, tests, and maintains the following; Infection control utility system components of the inventory. The completion 

date and the results of the activities are documented.  

• EC.02.06.05 – The hospital manages its environment during demolition, renovation, or new construction to reduce risk to those in the organization.

• EC.04.01.01 – The hospital collects information to monitor conditions in the environment.

• NFPA 99, 2012 - The Joint Commission is aligned to the 2012 edition of NFPA 99, Health Care Facilities Code.  ASHRAE 170, Ventilation of Health Care 

Facilities, 2008, is a referenced publication in 2.3.2 and 9.3.1.1. 

*The #2 most cited deficiency in 2018, source, Joint Commission Resources.
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Create the Program - Understanding The Joint 

Commission’s  Environment of Care Standards

EC.02.05.01, EP 15 - In critical care areas designed to control 

airborne contaminants, the ventilation system provides appropriate 

pressure relationships, air-exchange rates, filtration efficiencies, 

temperature and humidity.

79% of the Hospitals surveyed in 2018 were cited on EC.02.05.01 – EP15

EC.02.05.05, EP 5 - The hospital inspect, tests, and maintains the 

following; Infection control utility system components of the inventory. 

The completion date and the results of the activities are documented.  

65% of the Hospitals surveyed in 2018 were cited on EC.02.05.05 – EP5
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Managing Utility Risks

VENTILATION SYSTEM STRATEGIES

The ventilation system plays a crucial role in a busy medical facility. In 

addition to controlling temperature and air quality, it’s responsible for filtering, 

isolating, and eliminating airborne contaminants and pathogens. A 

compromised ventilation system can impede your organization’s efforts to 

provide a safe physical environment for patients, staff, and visitors.

Standard EC.02.05.01

The hospital manages risks associated with its utility systems.

Element of Performance 15 

In critical care areas designed to control airborne contaminants (such as 

biological agents, gases, fumes, dust), the ventilation system provides 

appropriate pressure relationships, air-exchange rates, filtration efficiencies, 

temperature, and humidity.

Barriers to compliance

Stephen Turner, CHSP, consultant for Joint Commission Resources in Oak 

Brook, Illinois, says EP 15 is particularly challenging for several reasons. 

“These range from insufficient resources, system and equipment 

performance problems, lack of a clearly defined process for compliance, an 

incomplete understanding of guidelines, absence of hospital-adopted and 

enforced guidelines, and a program that was not based on decisions and 

implementations defined through a multidisciplinary process,” Turner says.

In addition, organizations may lack proper documentation. “Surveyors might

check air pressure levels in high-risk areas and ask to see that temperatures 

and humidity are properly maintained,” Turner points out. “They will ask what 

was done when a monitored condition was out of range. This is where a 

written procedure and documented follow-up become very important.”

STRATEGY: Create an inventory of all high-risk areas where air 

pressure, temperature, and humidity levels are required to be 

maintained. Indicate the ranges required in each high-risk area. “The 

most common high-risk areas are operating rooms; clean surgical 

corridors; sterile processing, decontamination, and high-level 

disinfection areas; and negative-pressure patient isolation rooms,” says 

Turner. “Your inventory should also include rooms and spaces that 

open into high-risk areas.”

STRATEGY: Manually verify air pressure, temperature, and 

humidity for all high-risk areas. “Systems and equipment operations 

can change or fail, so this task should be scheduled and performed 

monthly,” he says.

STRATEGY: Adopt a procedure that states no case will begin in an 

operating room until all of the room conditions are in the 

acceptable/compliant range. 

STRATEGY: Strictly adhere to heating, ventilation, and air 

conditioning system scheduled maintenance tasks prescribed by 

the manufacturer. “Calibration of sensors needs to be included in the 

scope of the scheduled maintenance tasks,” says Turner.

STRATEGY: Train staff on the conditions they’re monitoring. Be 

sure staff understand what can lead to noncompliance, such as not 

keeping doors closed when required. EC

Strategies for compliance

To adhere to EP 15 and the rest of EC.02.05.01, Turner 

recommends the following steps:

STRATEGY: Formally adopt air pressure, temperature, and 

humidity requirements. For guidance on air pressure, 

temperature, and humidity considerations, refer to guidelines from 

the FGI, the US Centers for Medicare & Medicaid Services (CMS), 

and state and local agencies. Turner notes that CMS has prescribed 

temperature and relative humidity requirements as part of CoP 

482.41 Physical Environment in Transmittal 99, dated January 31, 

2014.

STRATEGY: Create and implement a clearly defined ventilation 

system monitoring program. “Indicate which parameters are 

monitored locally versus through a BAS,” says Turner.

STRATEGY: Develop a written step-by-step procedure that 

describes what action will be taken when air pressure, temperature, 

or humidity is out of range. “This includes the same steps taken 

when an alarm occurs in the BAS,” Turner says.

“A step-by-step procedure is also needed when any of the systems 

or equipment fails or if the equipment needs to be taken offline for 

scheduled maintenance.”

Turner says that surgeons or surgical procedures may require room 

temperatures, ventilation rates, humidity ranges, and/or air 

distribution methods that exceed the minimum indicated ranges.

Copyright 2018 The Joint Commission Environment of Care® News, August 2018, Volume 21, Issue 8

Pressurized Spaces Program – Strategies for Compliance
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Implement the Program – Create Policies & Procedures 

Source – Google; UMHHC 5.16 – Requirements for Critical Pressure Sensitive Rooms, March 2017  
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Monitor & Measure the Program – Prioritize Spaces

▪ Tier I: Most Critical Spaces

▪ Pressure, Temperature, Humidity and Air Exchanges

▪ Centrally (BAS) and locally (screen) monitored

▪ Touch Panels are nice

▪ Tier II: Monitor Pressure Only

▪ With the ability to report to the Building Automation System

▪ Tier III: Locally Monitor Pressure Only

▪ Visual device

▪ Tier IV: Monitor Construction Site Pressure

▪ Portable is ideal

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjystjJpfDSAhUD94MKHaVxCrUQjRwIBw&url=https://www.linkedin.com/in/curtis-adkerson-chfm-chc-7b237949&bvm=bv.150729734,d.cGc&psig=AFQjCNEeDXWh0NDY9pMeHHrvZNh_R3tcJA&ust=1490484484690687
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Monitor & Measure the Program – Use your BAS
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Monitor & Measure the Program – Customer Compliance Reports
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Pressurized Spaces – A program approach

Source - modified version of “Creating a 

Program to Identify & Monitor Pressure 

Dependent Spaces”, Dennis Ford, Director of 

Facilities, Texas Children’s Hospital , Houston, 

Texas, 2017 ASHE Annual Conference, 

Indianapolis

▪ Define standards for the monitoring equipment and devices.

▪ Determine how your equipment and devices will be monitored, i.e., visual or 

via a Building Automation System (BAS).

▪ Create a pilot project.

▪ Determine type and location of equipment and devices

▪ Ensure support of departmental leaders of pilot area

▪ Define the compliance documentation requirements in your policies 

and procedures. 

▪ Review your Hospital’s Infection Control policies and procedures.

▪ Review national & state policies and standards (ASHRAE 170, The 

Joint Commission’s Environment of Care, Department of Health, etc.)

▪ Form a multidisciplinary team to include Infection Control, Nursing, 

Pharmacy, Laboratory, Safety, Security, etc. 

▪ Match existing rooms to room names in the adopted standards. 

▪ Perform an and audit of existing rooms, room names, functions, 

equipment, and devices.

▪ Create an inventory of all rooms to include all pressurized         

spaces.

1 Create the Program

▪ Develop a process to review room usage against requirements of 

adopted standards (periodic audits).

▪ Ensure space management policies and procedures include list of 

standardized room names and signage; process for ensuring 

repurposed spaced meet adopted standards.

▪ Ensure all spaces to include pressurized spaces meet the 

requirements of the adopted standards.  

▪ Determine how spaces will be monitored for pressure, 

temperature, humidity, and air exchanges. 

▪ Determine the frequency of inspection, testing, balancing and 

maintenance of spaces and monitoring devices.

2 Implement the Program

3 Monitor & Measure to the Program

▪ Develop a training program to ensure all stakeholders to recognize 

spaces with pressure requirements

▪ Create ownership with all stakeholders to monitor space utilization 

and standardization.

▪ Automate and repeat the processes to monitor, measure, and 

maintain all spaces per your policies. 

▪ Document all activities to ensure proper documentation control.

4 Train & Maintain to the Program

Implement

ASHRAE 170
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Resources 

• ANSI/ASHRAE/ASHE 170 – Ventilation of Health Care 

Facilities

• ASHE Document – Using the Health Care Physical 

Environment to Prevent and Control Infection 

• The Joint Commission Standards – Environment of Care 

• Joint Commission Resources - Environment of Care 

News

• DNV Standards – Physical Environment 

• FGI - Guidelines for Design and Construction of 

Hospitals 
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Resources 

January 2020

August 2017

September 2019January 2019

July 2019
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Conclusion and Lessons

▪ Understand the intended function of the space.

▪ Understand the clinical standards and requirements. Do not assume the 

owners know them all.

▪ Understand all applicable standards.

▪ Review & update your policies and procedures.

▪ Create an Inventory of your Utility Systems and Critical Spaces.

▪ Add your Inventory of Spaces and Equipment to your CMMS. 

▪ Review available resources from ASHE, ASHRAE, etc. 

▪ Create your Pressurized Spaces Program.

▪ Implement your program.

▪ Monitor and measure your program.

▪ Train and maintain your program with your clinical and facilities staff. 

▪ Adjust and refine your program.

▪ Document, Document, Document.

▪ Repeat!
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Name: Dino Coliano, MBA

Title: Business Leader, Healthcare, North America

Location: Irving, Texas

Mobile: +1 972-207-2832

E-mail: dino.coliano@siemens.com

Content Contributor: Dennis Ford, MHA, FACHE, SASHE, CHFM

Title: Corporate Facilities Support, Atrium Health

Location: Charlotte, NC

E-Mail: Jerry.Ford@AtriumHealth.org

Implementing a Pressurized Spaces Program – Contacts 
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