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Learning Objectives

By the end of this session, participants will be able to:

• Identify the importance of supervising construction, renovation, 
maintenance and design (CRMD) activities in long-term care homes (LTCH)

• Recognize infection prevention and control (IPAC) approaches to CRMD

• Understand key strategies and considerations for ensuring CRMD projects 
are carried out safely
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Agenda 

Item Time Topic
1 5 minutes Welcome and Introductions
2 5 minutes Introduction to the Checklist: IPAC Orientation for Infection 

Control Leads in LTC
3 35 minutes Construction, Renovation, Maintenance and Design (CRMD)
4 10 minutes Questions and Answers
5 5 minutes Wrap-up and next steps
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Checklist for IPAC Orientation for IPAC Leads in Long-Term Care

• PHO has developed a new 
webpage that will contain the 
Checklist and the series of 
presentations

• The Checklist and the series of 
presentations will help build 
your IPAC knowledge. 

Source: Ontario Agency for Health Protection and Promotion (Public Health Ontario). Orientation for infection prevention and control leads in long-term care [Internet]. Toronto, ON: Queen's 
Printer for Ontario; 2022 [cited 2022 May 12]. Available from: https://www.publichealthontario.ca/-/media/Documents/I/2022/ipac-leads-orientation-long-term-care.pdf?sc_lang=en.
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Construction, Renovation, Maintenance and Design 
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What is Construction, Renovation, Maintenance and Design (CRMD)?

• CRMD has a vast scope but generally involves three phases:
• Planning
• Work
• Commissioning

• Although the active ‘work’ phase may pose the most significant 
immediate risk as it involves the demolition and building stages of 
construction, all phases can have dire outcomes and lead to infection.
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What are the Risks Associated with CRMD?

• Organisms can travel in dust and water

• Can pose significant infections

• Residents are susceptible to infection

• High mortality in the immunocompromised

• Primary pathogens : Legionella spp. and Aspergillus spp. may be difficult 
to treat  

• Health hazards
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Aspergillus species

Aspergillus
• Found in decaying organic matter
• A. fumigatus, A. flavus,  A. niger
• Are small and settle very slowly, 

they can remain suspended in air 
for long periods

• Causes aspergillosis infection 
through inhalation of spores; high 
mortality rates 

CSA Group. CAN/CSA-Z317.13-17: Infection control during construction, renovation, and maintenance of health care facilities. Toronto, ON: CSA Group; 2017. 
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Mould Remediation 

• Ontario guidelines: Mould Guidelines for the 
Canadian Construction Industry

• Remediation depends on scale and size of 
mould growth.

• Classified by levels I-III

• Remediation best left to professionals

• Legal obligation to protect workers
• Occupational Health and Safety Act

Source: Canadian Construction Association. Mould guidelines for the Canadian construction industry [Internet]. Ottawa, ON: Canadian Construction Association; 2018 [cited 2021 Dec 2]. 
Available from:  https://www.cca-acc.com/wp-content/uploads/2019/02/Mould-guidelines2018.pdf.

Occupational Health and Safety Act, RSO 1990, c O.1. Available from: https://www.ontario.ca/laws/statute/90o01.
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Legionella species (1/2)

• Gram-negative bacteria  

• Can cause Legionnaires’ disease 
(pneumonia) and Pontiac fever 
(a flu-like illness).

• Found in natural water environments 
and can grow in human-made water 
systems, such as plumbing, cooling 
towers, hot tubs, showers and decorative 
fountains.
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Legionella species (2/2)

• Can spread in droplets small enough 
for people to breathe in or less 
commonly, by aspiration of drinking 
water containing Legionella

• The elderly and immunocompromised 
are at greatest risk of illness
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IPAC Approaches to CRMD  
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When to Consider IPAC in CRMD
IPAC needs to be involved at all phases of CRMD

• Planning 
• Work
• Commissioning 

• An IPAC lead has responsibilities at each stage –
this checklist ensures all are considered.

PHO Resources for Construction, Renovation, 
Maintenance and Design (CRMD)

CRMD Checklist: ICP Responsibility

Ontario Agency for Health Protection and Promotion (Public Health Ontario). Construction, renovation, maintenance and design (CRMD) [Internet]. Toronto, ON: Queen’s Printer for Ontario; 2019 
[cited 2022 Mar 24]. Available from: https://www.publichealthontario.ca/en/health-topics/infection-prevention-control/crmd.

Source: Ontario Agency for Health Protection and Promotion (Public Health Ontario). CRMD checklist: ICP responsibility [Internet]. Toronto, ON: Queen’s Printer for Ontario; 2015 [cited 2022 Mar 
24]. Available from: https://www.publichealthontario.ca/-/media/documents/c/2015/crmd-ipc-responsibility.pdf?la=en.
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IPAC and the CRMD Planning Phase
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IPAC’s Role in the Planning Phase

• Collaborate with the project team from the initial stages 
• Ensure compliance with current requirements

• CSA standards
• Ministry of Health and Long-Term Care’s Long-Term Care Home Design Manual

• Provide ongoing input into the functional program
• Consult with experts
• Ensure contractors and workers have IPAC knowledge

• Infection Prevention and Control Professional (ICP) to orient incoming workers on IPAC 
fundamentals (i.e., mask use, hand hygiene, IPAC construction requirements)

• Perform an Infection Control Risk Assessment (ICRA)

Ontario. Ministry of Health and Long-Term Care. Long-term care home design manual 2015 [Internet]. V.1.1. Toronto, ON: Queen’s Printer for Ontario; 2015 [cited 2022 Jun 16]. Available from: 
https://www.health.gov.on.ca/en/public/programs/ltc/docs/home_design_manual.pdf.
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How do I perform an Infection Control Risk Assessment?

• A systematic tool called the Infection Control Risk Assessment (ICRA) 
supports risk assessment

• ICRA considers two factors in assessing risk:
• Population involved
• Type of CRMD activity

• Based on these factors, the ICRA matrix generates a list of one of 
4 Categories of Preventative Measures (PM)

17



PublicHealthOntario.ca

Population Risk Groups

Adapted from: Health Canada. Construction-related nosocomial infections in patients in health care facilities. Decreasing the risk of Aspergillus, Legionella and other infections. Can Commun Dis 
Rep. 2001;27 Suppl 2:i-x,1-42. Available from: https://publications.gc.ca/collections/Collection/H12-21-3-27-2E.pdf.. License: CC BY 4.0
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Type of CRMD Activity

19
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Preventive Measures Analysis

Adapted from: Health Canada. Construction-related nosocomial infections in patients in health care facilities. Decreasing the risk of Aspergillus, Legionella and other infections. 
Can Commun Dis Rep. 2001;27 Suppl 2:i-x,1-42. Available from: https://publications.gc.ca/collections/Collection/H12-21-3-27-2E.pdf.. License: CC BY 4.0
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ICRA Preventative Measures

• Preventative measures describe various strategies to mitigate risk to the 
residents, staff and visitors.  

• Examples of measures can be found in the Health Canada document: 
Construction-related Nosocomial Infections in Patients in Health Care Facilities

© Minister of Health, 2001

Source: Health Canada. Construction-related nosocomial infections in patients in health care facilities. Decreasing the risk of Aspergillus, Legionella and other infections. Can Commun Dis Rep. 
2001;27 Suppl 2:i-x,1-42. Reproduction is a copy of the version available from: https://publications.gc.ca/collections/Collection/H12-21-3-27-2E.pdf.. License: CC BY 4.0
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Barriers (“Hoarding”)

• One type of preventative measure 

• Temporary 

• Used to isolate occupied areas from areas 
under construction or renovation

• Appropriate types of hoarding materials 
include:

• Polyethylene sheets 
• Drywall (gypsum board)
• Impermeable temporary containment units. 
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IPAC and the CRMD Work Phase
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IPAC’s Role in the Work Phase (1/3) 

• Participate in scheduled project meetings

• Tour CRMD area daily and audit compliance with IPAC measures

It’s critical that any changes to the agreed upon plan be discussed so that both 
risk and mitigation strategies are revisited and updated accordingly.
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IPAC’s Role in the Work Phase (2/3) 

• Provide immediate feedback to onsite supervisor

• Raise IPAC gaps or issues to project lead/stakeholder team, re-education 
may be necessary

• Major breaches may require immediate suspension of activities, pending 
corrective action
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IPAC’s Role in the Work Phase (3/3) 

• IPAC lead to ensure ongoing, active infection surveillance

• Infections identified during or shortly after CRMD work should raise 
suspicion

• Heightened awareness and monitoring for infections in residents during 
CRMD projects especially for certain infections with delayed onset. 
For example: Fungal infections of the skin and lungs.

• Identifying certain microorganism (e.g., Aspergillus) that are closely 
linked to CRMD activity, should raise flags as they are a concern
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IPAC and the CRMD Commissioning Phase
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IPAC’s Role in the Commissioning Phase (1/2)
• Systematic verification, documentation and 

training process

• Commissioning ensures that the project 
meets the requirements, but that the 
system itself functions as it was designed

• Begins at pre-design stage through post-
occupancy and operations phases

• Integral part of the design and construction 
process

• Intended to be undertaken throughout the 
life of a facility

CSA Group. CAN/CSA Z8000-18: Canadian health care facilities. Toronto, ON: CSA Group; 2018. 
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IPAC’s Role in the Commissioning Phase (2/2)
Source: Ontario Agency for Health Protection and 
Promotion (Public Health Ontario). Heating, ventilation 
and air conditioning (HVAC) systems in buildings and 
COVID-19 [Internet]. Toronto, ON: Queen's Printer for 
Ontario; 2021 [cited 2022 Jun 16]. Available from: 
https://www.publichealthontario.ca/-
/media/documents/ncov/ipac/2020/09/covid-19-hvac-
systems-in-buildings.pdf?la=en.

Source: Ontario Agency for Health Protection and 
Promotion (Public Health Ontario). The use of portable 
fans and portable air conditioning units during COVID-19 
in long-term care and retirement homes [Internet]. 
Toronto, ON: Queen’s Printer for Ontario; 2020 [cited 
2022 Jun 16]. Available from: 
https://www.publichealthontario.ca/-
/media/documents/ncov/ltcrh/2020/08/covid-19-fans-
air-conditioning-ltcrh.pdf?la=en.
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Key Strategies and Considerations for Ensuring Safe CRMD
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Common Issues and Considerations (1/2)

Scope creep
• Projects often get bigger, become more involved than anticipated

Containment
• With time, barriers fall apart and dust is no longer contained

Working outside designated spaces
• Contractors may need to access other spaces to get work done, ensure this 

is considered during the planning phase (i.e., tracing a wire, or pulling cable 
may need to be done through vulnerable spaces like PPE stock pile or 
medication rooms)
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Common Issues and Considerations (2/2)

Traffic
• How will contractors enter and leave, what route will waste be taken out of?

Cleaning
• Who is responsible for daily cleaning?
• Where should sticky mats be placed?
• Are contractors cleaning dust/debris off of their clothes prior to exiting work zone?

Downtime procedures
• Is there a plan for shutdowns of areas or services (e.g., dining areas, water, HVAC)?

• This may require after hours work or identifying safe alternative (e.g., bath in a bag products)
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Resident and Staff Safety

• Containment setup (e.g., dry run a bed or wheel chair 
around proposed containment to ensure adequate space 
remains)

• Appropriate signage/notification (e.g., danger, restricted 
access, mould remediation, notification about noise levels)

• Self closing, secure construction entrance doors 
(e.g., wandering residents)

• Thoughtful placement of necessary equipment (e.g., sticky 
mat placed in a manner that doesn’t make it a trip hazard)

33



PublicHealthOntario.ca

Key Strategies for Success

• Onsite IPAC involvement is paramount in ensuring ongoing compliance

• Clearly outline expectations with contractors and provide immediate 
feedback if there are issues

• Ensure oversight is an assigned responsibility

• Raise expectations with staff, welcome feedback
• Frontline staff are your eyes and ears on the ground
• Liaise with cleaning staff (i.e., have cleaning requirements increased 

due to poor containment)
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Additional IPAC Resources
Continue to grow your knowledge and fill outstanding gaps with relevant sections from 
additional readings:

• IPAC Canada. Healthcare facility design and construction resources [Internet]. Winnipeg, 
MB: IPAC Canada; [no date] [cited 2022 Mar 24]. Available from: https://ipac-
canada.org/healthcare-facility-design-resources.php.

• Ontario. Ministry of Health and Long-Term Care. Long-term care home design manual 2015 
[Internet]. V.1.1. Toronto, ON: Queen’s Printer for Ontario; 2015 [cited 2022 Mar 24]. 
Available from: 
https://www.health.gov.on.ca/en/public/programs/ltc/docs/home_design_manual.pdf.
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Questions and Answers
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Public Health Ontario keeps Ontarians safe and healthy. Find out more at 
PublicHealthOntario.ca

For More Information About This Presentation, Contact:

Dariusz Pajak: Darius.Pajak@oahpp.ca

Tanya Denich: Tanya.Denich@oahpp.ca

For general IPAC questions contact: ipac@oahpp.ca

:
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