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Introduction
This white paper provides a protocol for perioperative care areas when mechanical systems are

unable to maintain relative humidity (RH) within the desired range that has been established by the
facility for their specific operations. For the purpose of this paper, a humidity control event occurs
when the RH is above or below the established facility RH range.

At certain conditions, the RH in an operating room will drift outside the established facility RH
range. This paper suggests protocols to follow in those situations, which are best agreed upon in
advance to avoid the need for decision making during stressful situations. Primary consideration must
be for the safety of patients.

Development of Established Facility RH Range
The facility should designate a Perioperative Decision Team (PD Team) to periodically review the

specifics of their perioperative case types, mechanical system capabilities, existing codes and stan-
dards, infection control statistics, and recent research and trends in indoor RH levels. A PD Team typ-
ically includes the facility’s management, operations management, and infection control personnel. As
a suggested minimum, the PD Team should include a facility engineer, an infection control profes-
sional, and a perioperative professional. Once the PD Team is assembled, consideration should be
given to the conditions and protocols when the space is occupied and when the space is unoccupied.
This information is then used to determine both an upper and a lower RH limit for the space. These
upper and lower RH limits—the established facility RH range—should be documented, and the actual
RH values should be monitored and recorded. A facility may have a clinical reason to occasionally
adjust the temperature in the space, resulting in the RH being outside of the established facility RH
range; this is not considered a humidity control event for the purpose of this paper.

ANSI/ASHRAE/ASHE Standard 170-2017, Ventilation of Health Care Facilities (ASHRAE
2017), which is a minimum design standard, defines the minimum RH level for an operating room as
20% and the maximum RH level for an operating room as 60%. The ranges for low, medium, and high
RH and temperature as referred to in the literature vary and do not have scientifically determined
demarcations (Memarzadeh 2011). Thus, neither the 60% upper RH limit nor the 20% lower RH limit
are strictly defined boundaries. The optimal RH range in healthcare settings is an area of active
research. A facility may decide to narrow this range for health, safety, or operational benefits and doc-
ument their rationale for future reference. See the References and Bibliography section for sources
with additional information regarding the impact of RH on health.

Operating Protocols during Humidity Control Events
The designated PD Team should be available to respond to humidity control events and assesses

the following:
• Severity and consistency of the RH deviation
• Infection risk to patients of the scheduled procedures
• Level of clinical staff, patient, and support family members’ comfort
• Confidence of the facility engineer in a timely resolution
• Occupied or unoccupied status of the perioperative space

The facility engineer should report the RH values of the rooms in question and the status of sensor
calibration (e.g., “RH has been lower than 35% in 80% of our readings in the last 2 hours. RH sensor
has been calibrated to x accuracy in last 1 year.”). Hourly, minute-by-minute, temperature, and pres-
sure data are not required.

Infection Risks Associated with Humidity Control Events
Infection risks associated with low and high RH are covered in the literature and are an area of

active research. In recent years, more research has been published regarding the risks of having the RH
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below 40% which creates a tighter RH range than the minimum level of 20% currently required by
ASHRAE/ASHE Standard 170. The facility is encouraged to evaluate these infection risks in deter-
mining the established facility RH range.

Areas of infection risk that are associated with low or high RH for the PD Team to consider
include the following:

• Development of mold and mildew in high-RH air (water in gas form cannot be utilized by
fungi unless the RH is over 85%)

• Loss of healthy immune system functioning (respiratory epithelium, skin, etc.) in vulnerable
patients and in on-site hospital staff

• Shelf life and integrity of sterile supplies and equipment calibration
• Transmission of airborne and droplet diseases
• Survival rate of pathogens
• Decreased effectiveness of hand hygiene and surface cleaning because of surface recontami-

nation
• Discomfort of the surgical team

Possible Responses to Humidity Control Events
When the upper RH limit is exceeded, there are two responses for the PD Team to take:

1. If the RH is up to 5% above the upper RH limit for over 6 hours, the facility engineer should
take corrective action and adjust the mechanical system to bring the RH down. The PD
Team should convene if the RH is out of range for more than 12 hours. If the RH is up to 5%
above the upper RH limit for more than 24 hours, the PD Team should consider halting
operations for repairs. Traffic limiting, enhanced cleaning between cases, and perspiration
controls may be added at the discretion of the PD Team.

2. If the RH is more than 5% above the upper RH limit for over 2 hours, the facility engineer
should take corrective action and convene the PD Team. If the RH is more than 10% above
the upper RH limit for more than 8 hours, it is very likely that the mechanical system needs
repair. The PD Team should consider halting operations until the issue is resolved. Traffic
limiting, enhanced cleaning between cases, and perspiration controls should be added where
appropriate.

When the lower RH limit is exceeded, there are two responses for the PD Team to take:
1. If the RH is up to 5% below the lower RH limit for over 6 hours, the facility engineer should

take corrective action and adjust the mechanical system to bring the RH up. The PD Team
should convene if the RH is out of range for more than 12 hours. If the RH is up to 5% below
the lower RH limit for more than 24 hours, the PD Team should consider halting operations
for repairs.

2. If the RH is more than 5% below the lower RH limit for more than 2 hours, the facility engi-
neer should take corrective action and convene the PD Team. If the RH is more than 5%
below the lower RH limit for more than 8 hours, it is very likely that the mechanical system
needs repair. The PD Team should consider halting operations until the issue is resolved.
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