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Bartley J. Engineered Systems (2007) July:1-7

It is estimated that there are at least 5000 construction-related 
infections that occur every year in healthcare facilities.
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4 cases 
surgical and burn 

wound aspergillosis

Outside of packaging 
contaminated with 

dust
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JOINT COMMISSION

EC.02.06.05 – Requires the organization to have a pre-
construction risk assessment process in place, ready to be 
applied at any time if planned or unplanned demolition, 
construction or renovation occurs.

 EP 1 – When planning for new, altered or renovated space, use one 
of the following design criteria

 State rules and regulations

 2018 Guidelines for Design and Construction of Health Care Facilities (2018 
edition), administered by the Facility Guidelines Institute (FGI) and published 
by the American Society for Healthcare Engineering (ASHE)includes 
ANSI/ASHRAE/ASHE Standard 170-2017 – Ventilation of Healthcare Facilities
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NORTH CAROLINA STATE RULES
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FGI GUIDELINES
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JOINT COMMISSION

EC.02.06.05 – Requires the organization to have a pre-
construction risk assessment process in place, ready to be 
applied at any time if planned or unplanned demolition, 
construction or renovation occurs.

EP 2 – Preconstruction Risk Assessment (PCRA)

When planning for demolition, construction, renovation, or general 
maintenance, the hospital conducts a PCRA that addresses: Air quality, 
Infection control, … and other hazards that affect care, treatment, and 
services.

The hospital must mitigate identified risks during the project!
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JOINT COMMISSION

EC.02.06.05 – Requires the organization to have a pre-
construction risk assessment process in place, ready to be 
applied at any time if planned or unplanned demolition, 
construction or renovation occurs.

EP 3 – Implementation and Monitoring 

The Organization implements protective measures identified in the 
PCRA. Staff and contractors must have working knowledge of these 
measures. The organization monitors the project to ensure compliance 
and adjusts for unforeseen conditions.
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FGI 2022 GUIDELINES

1.2-4  Safety Risk Assessment Components

 Infection control risk assessment (1.2-4.2)

 Patient handling and movement assessment (1.2-4.3)

 Fall prevention assessment (1.2-4.4)

Medication safety assessment (1.2-4.5)

 Behavioral and mental health risk assessment (1.2-4.6)

 Patient immobility assessment (1.2-4.7)

 Security risk assessment (1.2-4.8) 

 Disaster, emergency, and vulnerability (1.2-4.9)

Proactive

Interdisciplinary

Documentation
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ICRA 
DOCUMENTED PROCESS TO PROACTIVELY:

Identify and plan safe design 
elements

Identify and plan for internal 
and external areas affected

Identify potential risk of 
transmission of airborne and 

waterborne contaminants

Develop infection control 
risk mitigation 

recommendations
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ICRA CONSIDERATIONS

Design Elements
Number and location of Airborne Infection Isolation (AII) and 

Protective Environment (PE) rooms (determine if an anteroom 
is to be provided)

Heating Ventilation Air Condition (HVAC) needs 

Number and location of hand washing stations and hand 
sanitation dispensers, eyewash stations and deluge showers

Assessment of risk from transmissible waterborne, 
opportunistic pathogens

Identify and plan safe design 
elements
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OTHER ICRA CONSIDERATIONS

Construction Elements
Disrupting essential services
 Specific hazards and protection 

levels 
 Location of patients 
 Impact of moving debris, traffic 

flow, and spill clean-up
Assessment of construction 

activities
 Location of known hazards 

Identify and plan for internal 
and external areas affected

Identify potential risk of 
transmission of airborne and 

waterborne contaminants
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RISK MITIGATION

Patient 
placement/location

Barriers and other 
protective measures

Temporary phasing of 
HVAC/water

Protection from 
demolition

Training

Impact of utility outages
Movement of debris, 

traffic flow, cleanup and 
elevator control

Provision of bathroom 
and food for 
construction workers

Protection of building 
material

Develop infection control 
risk mitigation 

recommendations
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RISK MITIGATION
Monitoring plan and procedures

Determined by the governing body 

Conducted by IP, epidemiologist, construction coordinators, 
safety staff or an outside consultant

Have written procedures for emergency suspension of work

Procedures indicating the responsibilities of each party 
(governing body, contractor, designer, and monitor)

17



10/27/2025

18

1-DETERMINING 
CONTROL 

MEASURES

Identify type 
of 

Construction

•Type  A – Inspection and non-invasive activities
•Type B – Small scale, short duration, minimal dust and debris
•Type C – Larger scale, longer duration activities that create moderate amount of dust 
and debris

•Type D – Major demolition and construction 

Patient Risk 
Groups

•Low risk – Non patient care areas i.e., office areas, public areas-Change from prior
•Medium risk – Patient care support areas i.e., waiting areas, clinical engineering, kitchen, 

sterile processing (dirty side) 
•High risk – Patient care areas i.e., patient rooms and areas, all inpatient nursing units, ER, 

employee health, pharmacy, medication rooms, imaging suites, diagnostic imaging 
laboratory

•Highest risk - Procedural, invasive, sterile support and highly compromised patient care 
areas i.e., all ICUs and , oncology, surgical suites (OR, PACU), procedural suites, pharmacy 
compounding, sterile processing (clean side), dedicated isolation units, invasive imaging 
suites

2-DETERMINING 
CONTROL 

MEASURES

3-DETERMINING 
CONTROL 

MEASURES Patient Risk 
Groups
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STEP 4

Surrounding area assessment
 Unit below

 Unit above

 Unit lateral

 Unit behind

 Unit in front

Additional controls 
 Noise, vibration, dust control ventilation, 

pressurization, Impact to other systems 
(i.e., data, mechanical, medical gasses)

https://www.ashe.org/system/files/media/file/2023/01/ASHE_ICRA_2_TM_form_0.pdf

Area 
Assessments
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INFECTION CONTROL PRECAUTIONS BY CLASS

I

II
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INFECTION CONTROL PRECAUTIONS BY CLASS

III
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INFECTION CONTROL PRECAUTIONS BY CLASS

IV

23



10/27/2025

24

INFECTION CONTROL PRECAUTIONS BY CLASS

IV Continued………..
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INFECTION CONTROL PRECAUTIONS BY CLASS

V
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I II III
27
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III IV VType C 
only
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https://www.ashe.org/system/files/media/file/2023/01/ASHE_ICRA_2_TM_permit.pdf
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CONTROLLING DUST

Sticky mats changed routinely and 
when visibly soiled

Damp mopping or HEPA vacuuming 
surfaces

Consider collection of particulate data 
during work to monitor and ensure 
contaminates do not enter occupied 
spaces.
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EDUCATION AND TRAINING

Five groups for whom training is important
1. Construction company supervisory personnel
2. Construction workers
3. Hospital staff impacted by construction projects
4. Healthcare facility maintenance and engineering 

personnel
5. Healthcare project manager 
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EDUCATION
Construction 

Workers:
 Adverse effects of 

construction dust on 
patients

 The ICRA process
 Specific facility rules, such 

as entry and exit from 
buildings

 Worksite containment
 Dust control measures
 Containment and 

transport of construction 
materials and debris (this 
would include use of 
elevator(s)

Facility staff impacted 
by project:
 A review of the ICRA plan
 Appropriate signage at the 

worksite
 What proper barriers look 

like
 Proper above-ceiling dust 

control measures
 The importance of negative 

pressure
 Proper debris removal 

procedure
 Whom to notify about 

possible deficiencies. 

APIC Infection Prevention Manual for Construction and Renovation
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IMPORTANT!

The IP should be involved in all construction projects from 
planning to completion
Common challenge – Lack of engagement or support from 
administration and getting support for IP involvement in 
construction activities
Need to comply with regulatory agencies (State, FGI, CMS 

and TJC)
Demonstrate value of the program and how IP input 

results in preventing adverse outcomes
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WATER MANAGEMENT PLAN
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cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html
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cdc.gov/legionella/php/surveillance/index.html
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LEGIONELLA PNEUMOPHILA

Legionella is found naturally in 
freshwater environments (lakes 
and streams) but generally does 
not lead to disease

Legionella can be become a health 
problem in building water systems

Legionella first must grow; then 
must be aerosolized so people can 
breathe in small, contaminated 
water droplets
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WHERE CAN LEGIONELLA GROW AND SPREAD ?

Hot and cold-water 
storage tanks

Water heaters
Water filters
Aerators Faucet flow 

restrictors
Pipes, valves and fittings

 Electronic and manual faucets*
 Showerheads*
 Centrally-installed misters and 

humidifiers*
 Eyewash stations*
 Ice Machines*
 Hot tubs*
 Decorative fountains*
 Cooling towers*
Medical Devices* 

 CPAP machines, hydrotherapy 
equipment, bronchoscopes
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LEGIONNAIRES’ DISEASE

Council for State and Territorial 
Epidemiologist (CSTE):

Presumptive HCA
 A case with ≥10 days of continuous stay at a 

healthcare facility during the 14 days before 
onset of symptoms

Possible
 A case that spent a portion of the 14 days 

before date of symptom onset in one or more a 
healthcare facilities, but does not meet the 
criteria for presumptive HA-LD. 

cdc.gov/investigate-legionella/php/healthcare-resources/healthcare-
facilities.html?CDC_AAref_Val=https://www.cdc.gov/legionella/health-depts/healthcare-
resources/healthcare-facilities.html
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WHAT NEEDS TO BE DONE?

Identify building water systems for which 
Legionella control measures are needed
Assess how much risk the hazardous 
conditions in those water systems pose
Apply control measures to reduce the 
hazardous conditions, whenever 
possible, to prevent Legionella growth 
and spread
Make sure the program is running as 
designed and is effective
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WATER MANAGEMENT TEAM

Administrator
Maintenance or engineering
State/local health officials
Infection preventionist
Medical director
Risk/Quality management 

staff
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ELEMENTS OF A WATER MANAGEMENT PROGRAM

Annual Review
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DESCRIBE YOUR BUILDING WATER SYSTEMS
Develop a written description of your building water systems in 
addition to a process flow diagram. 

Understood easily by all members of your WMT. 
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AREAS WHERE LEGIONELLA COULD GROW AND SPREAD

No disinfectant

Temperature 
permissive

Stagnation

Special 
considerations 
for healthcare 
facilities
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ADDITIONAL ELEMENTS OF A WMP

1. Describe control 
measures and how 
monitored

2. Ways to intervene if 
control limits not met

3. Make sure program is 
running as designed

4. Document and 
communicate
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MOLD
• Over millions of years old
• Part of our natural environment:

– Breaks down and digests organic 
materials such as leaves in 
outdoor areas

• Can be found indoors and 
outdoors-water, soil and air

• Need a food source to grow and 
moisture helps the spore grow 

• Mold like cellulose materials such 
as:
– Drywall
– Ceiling Tiles
– Behind wallpaper and wall 

coverings https://energyresearcscience-
basics/mold-growth/
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Mold spores

• Mold spores
• Dispersed when 

disrupted
• Can be transferred 

by:
– Air currents
– Unclean hands
– Uncleaned 

materials/equipment

Images from CDC’s public health image library https://phil.cdc.gov/ 
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Mold Spores

• Inhalation 
• Ingestion
• Open wounds
• Burns

Images from:
Keller, Nancy. (2017). Heterogeneity Confounds Establishment of “a” Model Microbial Strain. mBio. 8. 
e00135-17. 10.1128/mBio.00135-17.  and  https://phil.cdc.gov/

CEC1
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CEC1 In the notes would delete "with our macrophages, an innate defense mechanism" and 
just say "with our bodies defense mechanisms". 
Cook, Evelyn C, 2022-07-05T13:28:40.385



10/27/2025

55

Roof leaks Leaking fire sprinkler

HVAC condensate pans

Sewage back-ups

Steam leaks

Groundwater Infiltration

Burst pipes

SOURCES OF WATER IN HC
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Conditions for Mold Growth
• Water intrusion

– Upon inspections
• Look up

• Look down

• Look out

• Look all around

Image from: 
https://www.placenorthwest.co.uk/news/work-
underway-on-rochdale-indoor-market/
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Conditions for mold Growth

• Relative Humidity
– Relative humidity above 70% 

for extended periods of time 
indoors can aid in mold growth.

– Condensation can appear 
on surfaces, especially 
when there are cold surfaces in 
the facility.

CEC1
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CEC1 Wonder if the speaker notes can be simplified a little
Cook, Evelyn C, 2022-07-05T13:45:46.758
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Common Areas in Healthcare 
Facilities
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MOLD REMEDIATION

Although molds can be found almost anywhere, they need moisture 
and nutrients to grow. The exact specifications for optimal mold 
growth vary by the species of mold. However, mold grows best in 
damp, warm environments. 

 The availability of nutrients in indoor environments rarely limits 
mold growth because wood, wallboard, wallpaper, upholstery, and 
dust can be nutrient sources. When a hospital experiences water 
intrusion such as flooding or water leaks, resulting mold growth can 
seriously compromise the health of patients and others such as 
nursing staff and physicians

https://www.cdc.gov/mmwr/PDF/rr/rr5508.pdf

Mold Prevention Strategies and Possible Health Effects in the Aftermath of Hurricanes and Major Floods 
MMWR; June 9, 2006/Vol.55/No.RR8
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NORTH CAROLINA GUIDELINES FOR MOISTURE 
MANAGEMENT AND MOLD REMEDIATION IN 

HEALTHCARE FACILITIES

These guidelines are a consensus document approved by the 
Association for Professionals in Infection Control (APIC-NC), 
the Statewide Program for Infection Control and 
Epidemiology (SPICE), the Public Health Institutional Task 
Force for Best Practices (PHIT Force), North Carolina State 
Division of Public Health, and the North Carolina Infectious 
Disease Society (NCIDS).

https://spice.unc.edu/wp-content/uploads/2016/12/mold-2007-03-08-1.pdf
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THE REMEDIATION PLAN SHOULD INCLUDE

 Steps to permanently correct the water/moisture problem 
Use of appropriate personal protective equipment (PPE)
 Steps to carefully contain and remove moldy building 

materials in a manner preventing further contamination. 
Depending on size and job complexity, allow for revision of 

plan if circumstances change or new facts are discovered. 
 Evaluating patient or healthcare case workers’ exposure to 

contaminated air and construction materials. 
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It is important for infectious disease physicians 
and infection preventionists in collaboration with 
building contractors and other associated 
departments to appropriately implement risk 
assessment and mitigation measures and prevent 
healthcare-associated fungal outbreaks and 
infections. 

It is important for infectious disease physicians 
and infection preventionists in collaboration with 
building contractors and other associated 
departments to appropriately implement risk 
assessment and mitigation measures and prevent 
healthcare-associated fungal outbreaks and 
infections. 

Review of Fungal Outbreaks and Infection Prevention in Healthcare Settings During Construction and Renovation 
(2015). Hajime Kanamori, William A. Rutala, Emily E. Sickbert-Bennett, and David J. Weber
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