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Objective

At the end of the presentation, attendees will be able to
• Identify critical failures in humidity management and its impact on 

the clinical environment
• Create a multi-disciplinary approach to ensuring patient safety 

priorities through plan creation, including standard clinical and 
facilities response actions when out of range conditions exist.
• Identify key recovery response actions necessary when critical failure 

occurs
• Describe ways for using technology to assist in this process in both 

large and small settings
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Story Time



THE PERFECT STORM

2 separate facilities with similar conditions
• Stormy rainy conditions 
• Late Night no engineer on duty
• Loss of Normal Power
• Chiller not on emergency power
• Air Handler supplying Sterile storage and 

Perioperative areas Is on emergency power.
• Environmental humidity max
• Water dripping from ceilings and walls





• Sorting Grounds – all supplies discarded.
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THE PERFECT STORM



• Cost for these 2 events……$1,246,900
•Loss of supplies
•Upgrade to building automation system and 
notification
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THE PERFECT STORM



Guideline Review



CMS

TJC/DNV

FGI

ANSI/AAMI

ASHRAE

AORN

OSDH
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Time of day and effect on Rh



Humidity Management and How Failures Impact Clinical Environments



• Microbial growth*
• Compromise in sterility
•Wet packs
• Sterile supplies

• Risk of infection
• Comfort
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Clinical Impact of High Humidity



• Equipment malfunction, calibration issues
• Fire/Spark risk
•Managing alcohol based prep and dry time
• Above xyphoid process, time out to evaluate O2 concentration

• Combine with medical air to reduce combustibility

• Cautery precautions

• Shelf life/product integrity
•Unknown timeframe before products are affected
• EKG electrodes and foil packaging
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Clinical Impact of Low Humidity



• Biological and chemical indicators used for sterilization monitoring 
used for patient monitoring, are very sensitive to humidity
• Reprocessing of wrapped sterile equipment
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Central Sterile Departments



Team approach to managing humidity critical events



Mitigation

Preparation

Response

Recovery



• Own your part
• How many events have you had?
• Do you have a documented financial and operational impact of events?
•What other strategies have you tried?
•What other support do you need?
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Making the Business Case



• Joint meeting of infection prevention, facilities, engineering (Fall 2018)
•Global need to identify high humidity (environment and supplies issues) and low 

humidity (fire safety)

• Reviewed guidelines and evidence based literature**
• Reviewed other organization’s guidelines
• Presented draft organizational guidelines to EOC, Infection Prevention, 

Surgery, and CNO consortiums for approval
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Our Process



Part I
• General standard of environmental monitoring, initial steps when out 

of range is identified
Part II
• Steps for low humidity
Part III
• Steps for high humidity
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3 Part Guideline
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Action Logs



Recovery Responses for Critical Humidity Events



• Fix humidity concerns which may include just shutting down AHU and 
postponing cases or relocating sterile supplies.
• Need back up plan for these scenarios.
• Opening up packages (sterile wrap and sterile supply to look for sign 

of water intrusion)
• Disposal of medications, sharps
• Decision tree of when to destroy medications
• Terminal clean all locations
• Conduct Root Cause Analysis
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Response and Recovery
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Using Technology to Your Benefit



•Technology can be a blessing and curse.
•Evaluate Building automation system ability to manage and track 

events.  This will help build your business case.  Be prepared for what 
you are about to receive!!!!!
•Hospitals and organizations need to move to continuous real-time 

monitoring for humidity.  
•Develop a plan with IP on how long humidity can be out of range and 

what actions to take when thresholds are exceeded.
• If you are using sensor technology annually Recalibrate sensors and 

evaluate if sensors are in appropriate locations. 
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Benefits of Technology
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Continuous Notification or visualization



Review of work orders for high 
humidity in critical areas from 
January 1, 2019 through March 
19, 2019 showed we have work to 
do….

Use this type of information to 
build you business case!!!!

Facility # Work Orders

Facility A 4

Facility B 57

Facility C 46

Facility D 63

Facility E 9

Facility F 43

Facility G 0

Facility H 199

Facility I 29
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Don’t Just Log It, Review It



Future Work



• How to measure in an appropriate frequency pattern

• How to manage the volume of times that we are out of range

• When to engage the Core Team

• When to engage physician leadership

• When to disclose to the patient
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Managing the Madness



• Full implementation across system for summer 2019 monitoring
• Review 2019 data for trends and operational efficiencies to be gained
• Share information with vested parties (Surgery, C-Suite)
• Review and update process for 2020, as needed
• Use trends and data gleaned to support fiscal budget 

requests/planning
• Publish & Advocate
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Our Team’s Next Steps



Questions



• Becky Lewis, RN, MSN, CIC
• Rebecca.Lewis@integrisok.com

• Jim Trimberger, MS, CHSP
• Jim.Trimberger@integrisok.com
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Contact Information
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• CMS, State Operations Manual, Appendix A, §482.41(c)(4)
• Oklahoma Administrative Code. Title 310, Oklahoma State 

Department of Health. Chapter 667, Hospital Standards, Appendix A 
(Ventilation requirements for areas affecting patient care in hospitals 
and outpatient facilities)
• FGI, Guidelines for Design and Construction of Health Care Facilities
• ANSI/ASHRAE/ASHE Standard 170-2008 (and 2013 update), 

Ventilation of healthcare facilities
• ANSI/AAMI ST79:2017, Comprehensive guide to steam sterilization 

and sterility assurance in healthcare facilities
• AORN, Guidelines for Perioperative Practice 2018
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