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Presenter
Presentation Notes
Welcome to the Southern Health-Santé Sud Prevention of Infection During Construction, Renovation, Maintenance and Repair in Healthcare Facilities presentation.    
You are receiving this education as a result of being involved or you will be part of Southern Health-Santé Sud health care facility construction, renovation, maintenance or repair project.
The presentation is approximately 40 minutes.  The first part provides back ground theory information, followed by practical application of the information.




Goals 
• Overview of Southern Health – Santé Sud (SH-SS) Infection Prevention 

During Construction, Renovation and Maintenance policy 
 

• Identify infections linked to construction, renovation, maintenance and 
repair activities in health care facilities 
 

• Discuss how project activity risks are determined using the infection 
control risk assessment (ICRA)  
 

• Review required risk mitigation strategies as per CSA Z317.13 Infection 
Control During Construction, Renovation, Maintenance and Repair of 
Health Care Facilities.   
 

  
 

Presenter
Presentation Notes
After viewing this presentation:
You will develop an awareness of the Southern Health – Santé Sud Infection Prevention During Construction, Renovation and Maintenance policy.
You will recognize the importance of infection prevention and control practices in preventing construction, renovation, maintenance and repair-related infections; 
You will understand how the preventive measures required for a project are determined using the Infection Control Risk Assessment; 
and 
You will be able to identify the levels of and the preventive measures as describe in the CSA standards Z317.13.  




Client 

•    Patients in hospital 
 

•    Residents in personal care home   
 
•    Clients accessing care from the community 

 

Presenter
Presentation Notes
For ease of flow, lets first agree on some word definitions.  Throughout the presentation you will hear the word client.  Client refers to an individual and/or their family/care provider who accesses and/or receives health care related services from a Southern Health-Santé Sud facility or program. Clients may be patients in a hospital, residents in a personal care home, or clients in a community program or facility.



Construction 
• Construction 
 

•    Renovation  
 

•    Maintenance  

             Major or Minor 
•    Repair 
 

• Disturb or change 
facility structures  
and/or systems 

 

Presenter
Presentation Notes
Construction refers to any major or minor facility activities that disturb or modify facility structures and/or systems, this includes new construction, renovation, maintenance and repair projects.




Infection Prevention      Infection Control 
and Control (IP&C)   Practitioner (ICP) 

 
• Scientific approach 

 
• Practical solution 

 
• To prevent harm caused by  

infection to clients and health  
care workers  

 

Expert in the prevention and 
control of healthcare associated 
infection   

Presenter
Presentation Notes
Infection Prevention and Control is a discipline based on scientific approaches and practical solutions with the aim of preventing harm by preventable infections to clients and health care workers.
The professional who works in IP&C is referred to as an infection control practitioner, commonly referred to as the ICP.  



Multidisciplinary Team (MDT) 
 

• Group of representatives from various disciplines in the 
health care facility  
 

• Work with the project management team and others 
 

• Ensure that the appropriate IP&C measures are 
followed during construction activities. 

Presenter
Presentation Notes
We will be referring to the multidisciplinary team throughout the presentation.  This is a team with appropriate expertise, established early in the planning stage of every construction project.  The team is responsible for guiding construction during the planning and execution stages, including determining the steps needed to protect occupants who might be affected by the project. 
The magnitude of the project dictates the membership.  The membership may include expertise in a variety of areas such as infection prevention and control, administration, project management, environmental services, health care design, maintenance and construction.  




Preventive Measures (PM) 
      System to decrease the spread of contaminants during  
      construction activities involving: 

 
• Precautionary actions 

 
• Equipment 

 
• Barriers  

 
  and 

 
• Inspections at each phase of a project 

Presenter
Presentation Notes
And finally;  Preventive Measures – This is a system involving precautionary actions, equipment, barriers, and inspections at each phase of a project to decrease the spread of contaminants during construction, renovation, or maintenance of a health care facility.  




Client Safety  

Get the job done 

          Prevent                      
infection 

Health 
 care  

Client 
Safety 

Presenter
Presentation Notes
Health care management and ICPs understand that the construction teams’ goal is to get the job done!  We are aware that contracts have to be followed; deadlines met, material deliveries scheduled, sub contractors coordinated, and that your own professional standards must be followed.   
In addition to this, we must recognize that health care facilities are unique work environments which require extra precautions to reduce the potential for infections related to construction activities.  Client and personnel safety is enhanced by implementing and  maintaining the assigned preventive measures.  
At the heart of this all is the priority, client safety.  



 
Policy  

 
 

Projects abides by the precautionary and remedial measures  
 
 

Preventing exposure to infectious agents during health care facility 
construction work 

 
 

Compliance with current CSA Standard CAN/CSA Z317.13.    

Presenter
Presentation Notes
Southern Health – Santé Sud expects everyone involved in the, construction of health care facilities to follow the published guidelines, standards and policies applicable to the work being done.  
There are 3 key points in the Southern Health-Santé Sud Infection Prevention During Construction, Renovation and Maintenance policy.  
The first point is that projects undertaken and/or contracted by Southern Health-Santé Sud abide by the precautionary and remedial measures for preventing exposure to infectious agents released or augmented because of actions undertaken during health care facility construction work, in compliance with the most current CSA Standard Infection Control During Construction of Health Care Facilities, Z317.13.  



Policy 

 Infection prevention and control measures are:  
 

•   Documented 
 
 

•   Outlined in construction documentation 
 
 

•   Employed, before project is started 
 
 

•   Maintained for the duration of project 

Presenter
Presentation Notes
The second point in the policy is that appropriate infection prevention and control measures are documented, outlined in construction documentation, and employed before any construction project is started, and the preventive measures are maintained for the duration of the project.  




Policy 

 
Any member of the project’s MDT:   

 
 

has the authority to stop any construction work,  
 
 

if client, health care workers or visitors are deemed to be at risk of 
exposure to potentially pathogenic dust or substances.  

 

Presenter
Presentation Notes
And finally, if at any point during the project, clients, workers or visitors are at risk of being exposed to potentially dangerous dust or substances, the project may be ordered to stop until corrections are made to eliminate the risk.  Any member of the project’s multidisciplinary team have the authority to issue a stop work order. 



Why is IP&C Important? 

Construction Dust    

Client Safety 

Vulnerable Clients 

Who is on the other 
side of the wall? 

Presenter
Presentation Notes
Why is Infection Prevention and Control an important part of construction projects?
Health care facilities are unique work environments when it comes to construction.  Client health conditions make them vulnerable to hazards generated by construction activities, particularly the immunosuppressed, the elderly and the very young who may have more difficulty fighting off infections.
Literature provides evidence that dust can spread infectious organisms which cause harm or death.  Construction activities can have a significant negative impact on client safety.



             Why is IP&C Important? 

Presenter
Presentation Notes
Clients exposed to contaminants released during construction activities are at risk of becoming sicker, or even dying if they develop an infection from the exposure. For this reason, preventive measures must be followed while working in a health care facility to prevent the spread of harmful contaminants.    



Causes of Contamination 

Inadequate 

• Planning 
• Ventilation 
• Containment 
• Storage 
• Cleanup 

Disturbance 

• Contaminants 
• Dust 

Water 

• Penetration 
• Stagnant 
• Contamination 

Presenter
Presentation Notes
Contamination can be caused by many factors during construction.  Documented and published activities include, poor planning or inadequate preparation of the work site which can lead to inadequate or uncontrolled ventilation, improper or inadequate containment of construction activities, improper storage of construction materials, and inadequate and improper removal of construction debris and cleanup.  

Also, construction activities often disturb existing contaminated materials and dust.  When the contaminants enter the health care facility area, they can settle onto and contaminate client care equipment and supplies.  

Water can also be a source of contamination.  Construction materials exposed to water can quickly become contaminated.  Stagnant or standing water and plumbing activities can dislodge contaminants which can lead to health care facility’s water supply becoming contaminated.   



Contamination Activities   
 
 

    
 

 
      

 

Presenter
Presentation Notes
Harmful construction related contaminants can be found in drywall, ceiling and plenum spaces, ductwork, plumbing systems, and cooling towers.
Common activities , such as tearing out carpet, grinding, moving HVAC (pronounced h-vac) equipment, removal of pipes, insulation, or ceiling tiles, concrete core drilling, or cutting into a wall can cause contaminants to become airborne and travel from the construction zone to the occupied health care environment.  Airborne contaminants can be breathed into the lungs, swallowed, or enter the body through open wounds or sores and be harmful to vulnerable clients and staff.  
Also, with any water source, there is potential exposure to waterborne contaminants.
Water can become polluted in a variety of ways, such as sediment buildup in plumbing, stagnant water, or a sewer back up and of course the growth of mould is a real threat.  






What Are The Contaminants? 

          Harmful organisms can be found in soil, water & dust 

 
 
 

 
Aspergillus  

&  
Legionella 

 

Presenter
Presentation Notes
Environmental sources of infection in health care facilities include soil, water and dust contaminated with fungal spores, bacteria or other micro-organisms.  
You might say, but there are many types of  contaminants that exist in the environment, and exposure is an everyday occurrence.  That is true, it is possible to be exposed to contaminants without creating a health threat.
However, for those who are vulnerable, exposure to contaminants can cause infection that can be life threatening.  Of greatest concern during construction activity are infections caused by Aspergillus and Legionella.    
Let’s look at them in greater detail.
  




Aspergillus 
 

 
a mould 

Presenter
Presentation Notes
Aspergillus is, the most common, the most harmful and the most dangerous, type of mould in health care facilities.  The concern with mould is that it can produce microscopic spores capable of causing human infections or allergic reactions. The aspergillus spores are half the size of other types of mould spores, and they can easily travel in the air when disturbed.  Think of a dandelion, undisturbed, the seeds look like a ball of fluff, but, if we touch, move, pick up or blow on it, the seeds disperse through the air.  Aspergillus mould reacts the same way.  Untouched it can be harmless but once disturbed, millions of aspergillus spores are released into the air ready to be breathed in or enter the bloodstream and cause serious infection or death.  



Aspergillus 
 

• Found in soil, water, and damp, moist, wet, decaying materials 
 
 
• Dormant until disturbed or exposed to moisture 
 
 
• When disturbed, can become airborne  
 
 
• Mortality rate  65% - 100% 

 

Presenter
Presentation Notes
Aspergillus is found in soil, water, decaying vegetation, and damp materials.  The aspergillus spores can remain viable for months in dry locations.  The spores can be disturbed and circulated throughout a facility by routine environmental services or maintenance work, construction activities and ventilation systems. 
Building materials such as insulation, drywall or ceiling tile that have come into contact with moisture are a perfect place for mould to grow.  Disturbing these materials can release aspergillus spores.  Infection caused by aspergillus often presents as pneumonia. 65 to 100% of aspergillosis cases acquired in health care facilities end up in death.    






Construction-associated  
Fungal Infections  

Children’s Medical Center in Dallas, TX – 2006-2007 (published in 2013) 
 
Excavation next to facility 
 
50 children infected  
 
10 children died 

 

Presenter
Presentation Notes
Here are a few examples of documented aspergillus infection and their harmful effect in health care.  
In 2006 -2007, the Children’s Medical Center in Dallas, Texas had some excavation happening next to the facility.  As a result, 
50 children with acute leukemia got mould infections and 10 children died.




Construction-related Illnesses 
2008 – Cancer clients – 6 infected, 2 died (aspergillosis infections 

coincided with major hospital construction) 
 
 
2006 – Pediatric cancer clients – 14 infected, 9 died (high fungal air 

contamination due to adjacent building construction work) 
 
 
2003 – Kidney transplant clients – 4 infected, all died (California Hospital 

with ongoing construction) 
 
  
 
Clinical Infectious Diseases, Volume 61, Issue 3, 1 August 2015, Pages 433–444 

 
 
 

Presenter
Presentation Notes
In 2008 – During a major hospital construction project, 6 cancer clients got infected and 2 died of aspergillosis infections. In 2006 – 14 pediatric cancer clients got infected and 9 died.  This was attributed to high levels of fungal contaminants in the air as a result of construction work at an adjacent building.
In 2003 – 4 kidney transplant clients got infected at the California Hospital who had ongoing construction happening, and they all died.  
Before the CSA Guidelines, many infections and some deaths occurred from activities such as removal of wallpaper, removal of false ceilings and disturbance of mould in damp and wet areas.  
The transfer of most fungi and moulds, including aspergillus, can be prevented.
If work areas are contained and the air is filtered, the spores are less likely to transfer to client and staff occupied areas.



What Do You Do  
If You Find Mould? 

Mould on ceilings 

Mould on walls 

Presenter
Presentation Notes
As you may be aware, it is not uncommon to encounter mould during a construction project in a health care facility.  Mould grows on organic surfaces such as glue, paint, ceiling tiles, and drywall.  It needs 3 basic elements to grow: food (organic material), moisture, and air.
Moisture can come from a variety of sources, such as leaky pipes, condensation or even high humidity.
As long as moisture and air are present, mould can easily grow on any organic material in a wide range of temperatures.  It only takes 48 hours for mould to grow.




          The Critical 48 Hours 

Remediate 

  Mop  Remove wet material  Dry 

Investigate 

Determine extent of damage & moisture 

Water Leak or Flooding 

Locate                                                   Control 

Presenter
Presentation Notes
For that reason, it is important to immediately report and deal with water leaks and flooding.  Defining, locating and controlling the source of the leaks or flooding and implementing and monitoring remedial measures are the facility operation and physical plant staff’s responsibility.  The site multidisciplinary team and the ICP are responsible for managing the infection risk and provide advice on remedial measures.  
Thorough investigation of all damaged areas, including concealed spaces, above ceilings, behind walls, and below floors are inspected to determine the extent of damage and moisture penetration.  CSA classifies mould-affected areas as follows: 
Level 1: small area, less than 1 square metre;
Level 2: medium-size area, 1 to 3 square metres;
Level 3: large area, greater than 3 to 10 square metres
Level 4: extensive contamination of an area greater than 10 square metres, or numerous areas;
And
Level 5: HVAC or domestic water systems contamination in any affected area. 
 Clearance air samples are taken in Level 4 and 5 mould-affected areas.  This testing is performed and interpreted by an environmental consultant or company that is qualified to do environmental testing.
A moisture meter is used to test porous material for the extent of water invasion.   
 
Time is crucial at this point.  48 hours must be kept in mind!  If moisture penetration is detected within 48 hours, immediate corrective measures are required to prevent further problems.  That involves, mopping the area, removing wet material, and drying the area.  The goal is to get everything dry within 48 hours. 
Non-removable materials are dried-in place using water extraction, absorbent materials, mechanical dryers, and fans.  Care must be taken that the means used for drying does not create an infection risk to clients through the movement of air and dust.   







           Stop The Work!!  

 
 
 
 

• Work must stop to prevent mould spread 
 

• Mould abatement plan 
 

• Trained and qualified mould abatement worker  

Mould Remediation 

Mould Abatement 

Presenter
Presentation Notes
After the 48 hour mark, remediation activities shift to mould abatement measures. When mould is present, although it may not be visible, the scope of work escalates.
At this point, a plan of abatement measures for the contaminated areas is required.  The work now requires a qualified abatement contractor or a qualified physical plant worker trained in abatement protocols. Standard 9 in CSA Z317.13 is about Remedial measures, it covers mould remediation and mould abatement. 

If mould abatement was not part of the original scope of work, the preventive measures in place may not be adequate for containing the mould hazard so the work must stop immediately.



Bacteria   Legionella 

 
• Causes:  Legionnaire's Disease 

 
• Results in: Pneumonia and/or respiratory failure 

 
• Route:  Aspiration and/or inhalation of contaminated aerosols 

 
• Found in:  Stagnant water, cooling towers, showers, faucets and room 

air humidifiers 
 

Presenter
Presentation Notes
The other organism of concern is Legionella. Legionella bacteria are typically linked to water environments such as natural freshwater environments, like lakes and streams, and in manufactured plumbing systems, such as showerheads, sink faucets, cooling towers, decorative fountains, hot tubs/spas, and hot water tanks and heaters. 
The disease caused by legionella, is called legionnellosis – also known as Legionnaire’s disease.  The infection presents as a lung infection that progresses to pneumonia.  The infection develops as a result of the person breathing in or aspirating contaminated water aerosols. 



Legionnella 

Mortality Rate 
24% - 80% 

Presenter
Presentation Notes
During construction work, water systems can be disrupted. This is conducive to releasing the bacteria from the biofilm that builds up in water systems.  Biofilm contains groups of bacteria enveloped within a slime that sticks to the pipe surface. The highest concentrations of legionella in plumbing systems is in warm water temperatures of 25 to 40 degrees Celsius. The mortality rate for legionnaire’s disease is between 24 and 80%.  





Construction Associated  
Legionella Outbreaks 

 May 2019 
Legionella outbreak in Mount Carmel Grove City Hospital, Ohio 
Source: Water supply      Outcome: 7 confirmed cases 

 
October 2005 

Legionella outbreak in a Toronto area nursing home 
Source: Cooling tower      Outcome: 135 persons became ill 
                           23 residents died 

 
 

Presenter
Presentation Notes
Here is one of the most recent examples of a legionella outbreak directly related to the construction of a new hospital in Ohio.  In May 2019, after confirming seven cases of Legionellosis, extensive water management steps were taken by the health care facility prior to accepting new clients.  
Closer to home, here in Canada, early October 2005 there was a Legionella outbreak in a Toronto area nursing home.  135 persons became sick and 23 residents died.  The cause was found to be in the cooling tower.  As a result, a $600 million class action lawsuit was approved.




           Infection Control Measures  
           During Construction Activities 

Presenter
Presentation Notes
In this second part of the presentation, we will focus on putting the Southern Health Santé Sud policy into practice. 	
Keep in mind that the word construction is being used for flow of the presentation and includes, renovation, maintenance and repair work. 



4 Required Steps for Every Project 
 

#1 - Complete the ICRA 
 
 
#2 – Identify the Preventive Measures  
 
 
#3 – Develop the Infection Control Plan 
 
 
#4 – Implement Preventive Measures and Proceed 
 

 

Presenter
Presentation Notes
Every construction project in health care requires these 4 steps.  The completion of an Infection Control Risk Assessment, commonly referred to as an ICRA (pronounced ick-rã).  The ICRA helps us identify what preventive measures are require for the task.  Based on the preventive measures, the contractor or physical plant staff present an infection control plan and based on the approved plan, the work can proceed.  



Who Completes the ICRA 
 

 
 

 
Construction Officer 

Physical Plant  

ICP 

Presenter
Presentation Notes
So the first step is completing an ICRA.  For larger projects, such as capital or safety and security projects, the construction officer in consultation with the ICP completes the ICRA.  For all in-house physical plant renovation, maintenance and repair projects, the physical plant manager and workers are responsible to complete the ICRA in consultation with the ICP as needed. 



Infection Control Risk Assessment 
(ICRA) 

• PART A: Project Activity Type    
 
 
 
 
 
 

• PART B: Population Risk Groups and Geographical Areas 
 
 
 
 
 
 
 
 
 

• PART C:  Construction Activity and Risk Group Matrix  
 

Group 1   
Lowest 

risk 

Group 2      
Medium risk 

Group 3 
Medium to 
High risk 

Group 4 
Highest risk 

Risk 
Group 

Project Activity 
Type A Type B Type C Type D 

Group 1 I II III III/IV 
Group 2 I II III IV 
Group 3 I III III/IV IV 
Group 4 I-III III/IV III/IV IV 

Contact IC to ensure appropriate classification III/IV 

Type A Type B Type C  Type D 

Presenter
Presentation Notes
There are 3 parts to the ICRA.  
Part A is the Project Activity Type;
Part B looks at the population risk groups and where the work will take place;
And Part C is the Activity and risk group matrix.




ICRA 
PART A: Project Activity Type  
 Type A Type B Type C Type D 
Inspection 
and non-
invasive 
activities. 

Small scale, 
short duration 
(e.g., less 
than 2 hrs.) 
activities that 
create 
minimal dust. 

Activities that 
generate moderate 
to high level of dust, 
cause a moderate 
service disruption, 
require demolition, 
require removal of a 
fixed facility 
component (e.g., 
sink) or assembly 
(e.g., countertop or 
cupboard), or cannot 
be completed in a 
single work shift. 

Activities that 
generate high 
levels of dust, 
activities that 
necessitate 
significant 
service 
disruptions, and 
major demolition 
and construction 
activities 
requiring 
consecutive 
work shifts to 
complete. 

Presenter
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The first step to completing the ICRA is to identify the type of project activities.
There are 4 types of project activities.
Type A is the least invasive, it includes non-invasive activities and inspections.  The project activities gradually increase in intensity up to type D being the most disruptful.  Type D includes projects that create high levels of dust, necessitate significant service disruption, major demolition, and includes projects that take longer than one shift to complete.
The person completing the ICRA gathers information about the project and comes up with the most appropriate activity type.  In this example, Type B has been chosen – Small scale, short duration (less than 2 hours) activities that create minimal dust.  



ICRA 
PART B: Population Risk Groups and Geographical Areas 
Group 1 - Lowest  
risk 
Office areas 
Unoccupied  
patient care units 
Public areas not 
intersecting a 
patient care area 
Soiled linen or 
storage areas 
Physical plant 
workshops  
Housekeeping 
rooms and closets 

 
 

Group 2 - Medium 
risk 
Patient care areas 
unless listed in 
Group 3 or Group 4 
Outpatient clinics 
(except oncology and 
surgery) 
Admission and 
discharge units 
Waiting rooms 
Autopsy and morgue 
Occupational therapy 
areas remote from 
patient care areas 
Physical therapy 
areas remote from 
patient care areas 

Group 3 - Medium to High risk 
Emergency rooms (except trauma 
rooms) 
Diagnostic imaging 
Labour and birthing rooms (non-
operating) 
Nurseries for healthy newborns 
Nuclear medicine 
Hydrotherapy 
Echocardiography 
Laboratories 
General medical and surgical wards or 
units (includes all soiled and clean utility 
rooms) 
Pediatric units 
Geriatric units 
Long-term care units 
Food preparation, serving, and dining 
areas 
Respiratory therapy 
Clean linen handling and storage areas 
 
 

 

Group 4 - Highest risk 
ICUs (ICU, PICU, NICU, etc.) 
ORs (including prep, induction, post-anaesthetic care 
units, and scrub areas) 
Anaesthesia storage areas and  workrooms 
Oncology units and outpatient clinics 
Transplant units and outpatient clinics 
Inpatient units and outpatient clinics for clients with 
AIDS or other immunodeficiency diseases 
Dialysis units 
Critical care nurseries 
Labour and delivery operating rooms  
Interventional or high-risk diagnostic imaging, e.g., 
Cardiac catheterization and angiography, 
Interventional radiology, Endoscopy, Bronchoscopy, 
Cystoscopy  
Cardiovascular and cardiology patient areas 
Pharmacy admixture rooms 
Medical device reprocessing areas 
Central sterile supply  
Clean and sterile storage 
Burn care units 
Animal rooms 
Trauma rooms 
Protective isolation rooms 
Tissue culture laboratories 
Pacemaker insertion rooms 
Dental procedure rooms 

Presenter
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Next, the type of client risk group that will be affected by the project is identified. There are 4 types of client risk groups.
Again we have a gradual scale where group 1 corresponds to the lowest risk group all the way up to the highest risk group 4.
In this example, Group 3 has been chosen – Medium to High risk, which includes areas such as the emergency room, diagnostic and lab areas, hospital units such as labour and delivery, nursery, medical or surgical, geriatrics and long term care units, food preparation and clean linen and storage areas.  
If the project work will impact more than 1 risk group or geographical area, the highest risk group determines the preventive measures required for the project.  




ICRA 
PART A: Project Activity Type    

 
PART B: Population Risk Groups and Geographical Areas  

 
 
 
 

PART C:  Construction Activity and Risk Group Matrix  
 

Group 1   
Lowest risk 

Group 2      
Medium risk 

Group 3 
Medium to 
High risk 

Group 4 
Highest risk 

Risk 
Group 

Project Activity 
Type A Type B Type C Type D 

Group 1 I II III III/IV 
Group 2 I II III IV 
Group 3 I III III/IV IV 
Group 4 I-III III/IV III/IV IV 

Contact IC to ensure appropriate classification III/IV 

Type A Type B Type C  Type D 

Presenter
Presentation Notes
Finally, part C takes us to the Construction Activity and Risk Group Matrix.  
Part A project activity type C and part B population risk groups and geographical area Group 3.  
Matching up the 2 identifies the preventive measures classification required.  In this example, Preventive measures 3 will be required.
There are 4 construction activity classifications, and the intensity of preventive measures increase with each classification level.



PM IV 

PM III 

PM II 

PM I 

             Preventive Measures 

Presenter
Presentation Notes
The preventive measures established by Z317.13 are set in such a way that one preventive measure level builds onto the next.  In other words, preventive measures 4 includes all the requirements of the previous preventive measures 1, 2 and 3.  
Let’s look at each level.



Preventive Measures I 

 
• Clients, Equipment, Supplies - protect or remove  

 
•  Work – during low activity 

 
•  Materials – clean and dry 

 
•  Dust – keep to a minimum 

 
•  Ceiling tile – visual inspection only 

 
 

Presenter
Presentation Notes
For Preventive Measure I: 
High risk clients, who need to be temporarily moved away from the work area or otherwise protected, are identified.
Client care equipment and supplies are removed or protected.
Work is scheduled during periods of low user activity.
New materials are kept clean and dry.
Methods that minimize the generation and dispersion of dust, for example using drills with an attached HEPA (pronounced heppa) vacuum, can be used.
A ceiling tile displaced for visual inspection is immediately replaced. (Next slide to continue list)



Preventive Measures I 
 

• Water and ventilation – identify impact, report discoloration 
 

•  Plumbing – according to CSA 
 
•  Clean – HEPA vacuum &/or wet mop 

Presenter
Presentation Notes
Water and/or ventilation systems that could be impacted are identified.
Discoloured water and water leaks are reported to physical plant staff.  
Plumbing is done in accordance with CSA Standards.  
Work areas are HEPA vacuumed and/or wet mopped as necessary throughout the project and upon completion. 



Preventive Measures II 

PM I plus  
 

• Dust – minimize dispersion 
 

• Doors and openings – sealed  
 

• HVAC – supply and return air ducts sealed 

 

Presenter
Presentation Notes
For Preventive Measure II – all of Preventive Measures 1 apply, in addition to the following: 
Methods are used to minimize dispersion of dust, examples include, the use of a HEPA filtered vacuum or construction air handling units, poly barriers, drop sheets, portable hoarding units or water misting to control dust while cutting.
Doors and openings are sealed with tape or poly.
The heating ventilation and air conditioning or HVAC system supply and return air ducts within the construction zone are sealed to avoid exposing them to debris and to avoid dust being drawn into the return ducts.  It may be required to disable the ventilation system for short periods of time during construction.



Preventive Measures II  

• Walk-off/sticky mats 
 
– Outside and inside construction zone 

 
– Large enough for 2 footsteps 

 
– Change when no longer sticky 

 

Presenter
Presentation Notes
A walk-off mat is a specially designed mat placed at the exit and entrance of the construction area so that contaminants including dust from the footwear of workers is removed before entering the non-construction zone of the facility.  Walk-off mats need to be continuously monitored and changed when dust and debris no longer sticks.  
No foot prints of dust should be seen beyond the walk-off mat.    



Preventive Measures II 

• Clean/sterile supplies – safe route 
 

• Construction traffic pattern – identified 
 

• Debris – removed in clean covered cart  
 

Presenter
Presentation Notes
Safe routes are in place for transportation of clean and sterile supplies.  
Traffic patterns are established for construction workers to reduce their presence in client care areas. Back hallways and service elevators are often used as construction routes for that reason.
As with all construction activity, containment is the key!  To ensure no dust particles are released outside the construction zone, debris must be removed in covered containers or covered with a moistened sheet before transporting for disposal.  The container and wheels must be wiped before entering occupied areas of the facility. 
Where practical, debris should be removed in the evening when clients are in their rooms and visitors have left.  If this is not possible, debris should be removed as soon as possible and no later than the end of the workday or at the completion of the specific task.  Exposure of the occupants of the healthcare facility must be minimized.  



Preventive Measures II 

 
• Cleaning – daily 

 
• Before occupancy 

 
– Water lines – flushed X 10 minutes 

 
– Terminal cleaning by facility staff 

 

Presenter
Presentation Notes
The final points for preventive measures 2 are that the construction area must be kept clean.  Daily vacuuming with a HEPA filtered vacuum and wet mopping the area is the minimum requirement.    
Before client occupancy, all water lines in the construction zone are flushed for 10 minutes; and the facility environmental services team terminally clean the area.  
Again, here with preventive measures 1 and 2, the ICP does not need to be notified.  The responsibility is on the constructor to abide by the CSA standard and Southern Health-Santé Sud policy.
 




Preventive Measures III & IV 

 
Higher risk 

 
 

ICP involvement 
 
 

Infection Control Plan 
 

Presenter
Presentation Notes
The requirements for Preventive Measures 3 and 4 are more extensive and require ICP involvement.  The constructor must notify the ICP of all preventive measures 3 & 4 projects.  The ICP reviews the ICRA and the Infection Control Plan ,  after approval, the work may begin.  



Preventive Measures III 

Infection Control Plan 

 

Presenter
Presentation Notes
The infection control plan is a visual construction plan that the constructor presents to demonstrate how the preventive measures will be met.  The plan must include;  
The location of the construction zone and hoarding area;  
Where and how negative air pressure will be achieved; this includes the placement of the construction air handling unit and where it will exhaust outdoors as well as the location of the manometer that will provide continuous air pressure measurement;
The location of walk-off mats; 
And the traffic path of construction workers.  

In addition, the Infection Control Plan should include any other pertinent information such as: 
the identification of any systems which require isolation prior to the start of the work, or expected changes of the ventilation and water systems, 
where construction supplies and materials will be stored, 
how demolition materials will be removed from the site. 



Preventive Measures III 

Stop 
Work 

Communication 

Investigation 

Remediation 

Lines of 
authority 

Presenter
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The multidisciplinary team must have a procedure in place for notifying relevant health care facility and construction management personnel in the event of a construction stop.  
A stop work intervention plan needs to be discussed with the constructor as part of the Infection control Plan.  The Stop Work plan addresses the following:
lines of authority;
communications protocols to be followed before and after the stop work intervention is issued, including contact information for essential personnel;
investigation of the conditions that led to the stop work intervention; and
processes to ensure that the necessary remediation has taken place prior to restarting activity.






Preventive Measures III 

PM I + II plus  
 

Before Project Begins 
 

•  MDT –set up 
 

•  Services disruption – identified 
 

•  Construction staff – educated 

 
 
 
 
 

Presenter
Presentation Notes
Lets look at the Preventive Measures 3 requirements, BEFORE the project begins.  As you know by now, preventive measures 3, includes all Preventive Measures 1 and 2 plus the following: 
BEFORE the project work begins: 
The Multidisciplinary team (MDT) meetings are set up to review the ICRA and the required preventive measures.
Essential services which could be disrupted are identified.
Staff in the work area are made aware of infection risks and educated in risk mitigation measures by the ICP who provides infection control education to all contractors, and/or construction workers.



Preventive Measures III 

Before Project Begins 
 

• Infection Control Plan – reviewed & approved with ICP 
 

• Plumbing & Water – disruption schedule, potable H2O  
 

• Dust barrier – floor to true ceiling poly, hard hoarding or 2 layers of 6 
mil poly  

 
 

  
 

Presenter
Presentation Notes
The infection control plan presented by the constructor is reviewed and approved, and a process is established to ensure that any changes to the scope of the project are reviewed with the ICP.
Potential water disruptions are reviewed and temperature limits are established.  If needed, water disruptions, are scheduled during times of low user activity, and provision for alternative potable water sources are identified.
An impermeable dust barrier is erected from floor to the true ceiling, using either hard hoarding, or 2 layers of 6 mil poly.  




Preventive Measures III 

Before Project Begins 
 

• All seams/penetrations – sealed 

 
 
 
 
 

 

Presenter
Presentation Notes
All seams and penetrations to the construction zone are sealed, including doors, plumbing, intake and exhaust vents, electrical outlets, and breaches above the false ceiling.  




Preventive Measures III 

Before Project Begins 
 

• Construction Air Handling Unit (CAHU)  
– HEPA filtration certified   

 
– Filters checked and changed as needed  

 
– Logged daily 
  
– Air exhausted outside 

  

 
Construction Air Handling Unit (CAHU) Daily Checklist   CLI.8011.PL.010.FORM.04  February 4, 2019    Page 1 of 1 

CONSTRUCTION AIR HANDLING UNIT (CAHU) DAILY CHECKLIST 

 

 

Name of Construction Project: ________________________________ 

• CAHU pre-filters to be inspected daily and more frequently as required 
• Submit form to Infection Control 

Post on CAHU 

 Day-Month-Year Time  Pre-Filter Checked  
(indicate with check mark) 

Pre-Filter Changed  
(indicate with check mark) 

Employee Name (print) 

1      

2      

3      

4      

5      

6      

7      

8      

9      

10      

11      

12      

    

Presenter
Presentation Notes
Construction air handling unit(s) (CAHUs) (pronounced kã-you) are critical tools in preventing the spread of airborne contaminants during the project.  These units are equipped with a HEPA filter, they require certification prior to the start of the project or within the last 12 months.  The CAHU draws the construction air through it’s filtration unit which removes  99.9% of airborne particulates.  As the CAHU filters the air, construction dust gets caught in the filters. The pre-filter needs to be checked at least once a day and changed by the constructor as dust accumulation is evident.  The CAHU Daily Checklist is meant to be used for that purpose, taping it on the CAHU works well. 
The HEPA-filtered construction air is exhausted to the outdoors unless otherwise permitted by the multidisciplinary team and the ICP.  With the air being exhausted outside the construction zone, a negative air pressure differential must be achieved.  




Preventive Measures III 
 Before Project Begins 

 
• Negative air maintained   

 
– Minus 7.5 Pascals (- 0.03 inWC) 

 
– Alarmed monitoring device 

 
– Log  at least daily 
 

• Anteroom – may be required 
  

 

PRESSURE DIFFERENTIAL 

DAILY CHECKLIST 

 

 

Name of Construction Project: ________________________________ 

• Pressures are to be documented daily    
• Submit form to Infection Control 

 
Post at Construction Entrance 

 Day-Month-Year Time Pa or inches water column Inside 
Construction Zone  

Pa or inches water 
column Inside 

Anteroom 

Employee Name (print) 

1      

2      

3      

4      

5      

6      

7      

8      

9      

10      

Presenter
Presentation Notes
Negative air pressure occurs when the air pressure within a contained area is less than the air pressure outside the contained area.  With construction projects, negative air must be maintained to prevent contaminated construction air from entering the  health care facility. A minimum negative pressure of 7.5 Pascals or negative 0.03 inches of water column must be maintained.  
An alarmed manometer which constantly displays the pressure reading is used at all times.  It is located outside the construction zone and set in such a way that a unexpected drops in negative pressure will sound an alarm.  The constructor must record the negative air pressure reading at least every day using the Pressure Differential Daily Checklist.  At any time the pressure drops to less than 7.5 Pascals of negative pressure for more than 4 hours, or if it drops to less than 2.5 Pascals for more than 90 seconds, the constructor must take immediate corrective actions to restore and maintain the required negative pressure. Any loss of the desired pressure indicates a problem with the containment barriers.
Depending on the type of project, an anteroom may be required, particularly when construction workers enter the construction zone from inside the health care facility.  The Anteroom will be discussed in the preventive measures 4 section.




Preventive Measures III 

 
PM I + II plus  

 
During Project 

 
• Hoarding – frequent checks & immediate and repair  

 
•  Minimize dust production and spread - priority  
   

Presenter
Presentation Notes
Keeping with preventive measures 3, the requirements during the project are:
The integrity of the dust barrier is inspected frequently and breaches are immediately repaired.    
Dust suppression as previously discussed in preventive measures 2 continues to be priority.  



Preventive Measures III 

PM I + II plus 
  

During Project 
 

• HEPA vacuum  
 

– Equipment 
 

– Inside wall cavities 
 

– Construction clothing 

Presenter
Presentation Notes
As with preventive measures 1 and 2, a HEPA-filtered vacuum is needed on site.  It is used to clean dust and debris off mechanical and electrical equipment, inside cavities before installation of hard or T-bar ceiling and the closing of walls.  Construction workers are asked to vacuum their clothes or wear a containment suit prior to leaving the construction area and entering client care areas.  



Preventive Measures III 

PM I + II plus  
 

During Project 
 

•  HVAC ducting 
 
–  protect from dust and moisture 

 
–  store in clean area  
  
–  sealed until installation 

 
 

Presenter
Presentation Notes
To prevent the introduction of contaminants, HVAC ductwork is protected from dust and moisture and stored in a clean area with ends sealed until installation.  



Preventive Measures III 
PM I + II plus  

 
During Project 

 
• Dead leg water pipes – removed 

 
• Excavation 

 
– Windows, doors closed/sealed 

 
– Frequent air intake filter changes  

 
– Water down soil 

 
•  In-house cleaning – increase frequency 
 

Presenter
Presentation Notes
Dead leg water pipes in the plumbing system are removed at the connection to the main line, where possible.  
During excavation, building windows and doors are kept closed and air intake filters need to be checked and replaced more frequently.  Air intake filters need to be checked and changed more frequently and to minimize dust migration, the soil may need to be watered down.  
Facility environmental services cleaning frequency is increased in areas adjacent to the construction area during the project.  



Preventive Measures III 

PM I + II plus  
 

During Project 
 
 

•   MDT & ICP 
 

– Air sampling – baseline, periodic, act on results 
 

–  Site visits 

Presenter
Presentation Notes
Determination of whether air sampling is needed will have been made in consultation with the multidisciplinary team prior to the start of work.  If sampling is to be done, provision is made for: 
Baseline sampling, 
Periodic or ongoing sampling during the work,
 and 
Procedures to follow if sampling results indicate that a problem exists.
Throughout the project, members of the multidisciplinary team and the ICP conduct routine site visits.  The ICP uses the Infection Control Construction Site Monitoring Tool as a guide and to document the site visit.  The ICP checks the following: 
That construction signs are visible
Doors and window are properly closed and sealed, air vents, duct work and drains are protected (sealed, capped or covered)
The construction zone is clean, the walk-off/sticky mats are in good order and no dust tracking outside the construction zone is visible
The integrity of the dust barrier/hoarding is intact, there are no breeches
Negative air is maintained
The CAHU is running, the primary filters are clean and the air is exhausted outside.
There is a HEPA-filtered vacuum on site, trash and debris are properly contained and removed using the designated path 
And workers follow the required dress code, and vacuum themselves off before exiting the construction zone.  
The report is shared with the multidisciplinary team, any actions required are communicated in person, by phone or email.



Preventive Measures III 
PM I + II plus  

 
End of Project 

 
• Water lines – flushed or disinfected 

 
• Air filters – changed or cleaned  

 
• Work space and dust barrier inside hoarding  

– construction cleaned & removed 
 

• Terminal cleaning – done by housekeeping 
 

• Final inspection – by ICP before perimeter hoarding 
dismantle 
 

Presenter
Presentation Notes
And finally, for preventive measures 3, the end of project requirements are: 
Water lines are flushed for a minimum of 10 minutes.  For major plumbing activities, consideration should be given to disinfecting the water systems such as superheating or hyper chlorination.  
Air filters are changed or cleaned as necessary in the work areas and the ventilation systems are verified to be functioning properly and are cleaned if they got contaminated during the work activities.  
The work spaces and dust barriers within the hoarding are construction cleaned.  At this point, the constructor removes all construction equipment and materials and is responsible to HEPA vacuum and wet mop the whole area inside the perimeter hoarding to remove all debris and dust associated with construction. 
The facility’s environmental services staff then terminally clean and disinfect the whole area, followed by a final inspection of the area is by the ICP.  After the Infection Control Post-construction Checklist criteria are met, the perimeter hoarding carefully gets dismantled, vacuuming as needed and carefully rolling up the poly (construction side in) to contain the dust.  Minor cleaning may be needed before the space can be re-occupied by the health care facility staff and clients. 
A final meeting with the multidisciplinary team is conducted after completion to assess the effectiveness of the preventive measures and  to identify possible improvements.
 







Preventive Measures IV 
PM I + II + III plus  

 
                                     Anteroom – Required 
• Barrier – sealed  

 
• Large enough - materials move through  
                                 without both doors open  

 
• Entry doors - gasket frames and closers 

 
• Walk-off sticky mats – at entry and inside 

 
• Negative pressure 

 

 
 

Presenter
Presentation Notes
Preventive measures IV includes all previously described measures 1, 2, and 3, plus a required anteroom.  CSA defines the anteroom as a small room that is immediately adjacent to or within a construction area and is intended to be used by constructors for purposes such as storage or removal of protective clothing, cleaning or debris-removal containers, and/or removal of contaminants from footwear. 
 The anteroom is constructed as a sealed space and has the following elements:  
It must be large enough to enable materials and supplies to move through   
     without having to open it’s 2 doors at the same time. One door provides access from the health care facility to the anteroom and a second door inside the anteroom provides access to the project area.  The 2 doors should never be opened at the same, to maintain the required negative air pressure.  The doors are equipped with closures and weather-stripping at the base that is in contact with the floor at all times. The doors are lockable to control unwanted traffic flow though the construction zone. 
Walk-off sticky mats are placed at the entry to the anteroom door and inside the anteroom at the door exiting the construction work area.
Negative pressure within the anteroom is at least 2.5 Pascals or minus 0.01 inches of water column relative to the occupied area.
The elements of the anteroom should combine to provide an air-resistant barrier that extends from the floor to the full height of the ceiling or the underside of the deck, and the walls must be resistant to air leakage.  




Policy, Forms and Supporting 
Documents 

 On HPS 
 

• Infection Prevention During Construction Renovation and 
Maintenance Policy 
 

• Preventive Measures Quick Reference List 
 

• Infection Control Preventive Measures Plan 
 

• Infection Control construction Barrier Sign – English & 
French 
 

Presenter
Presentation Notes
 This concludes the presentation.  As a final note please be aware that the Southern Health – Santé Sud Infection Prevention During Construction Renovation and Maintenance policy can be found on the Regional internal website, the HPS under the Policies, Forms and Guidelines tab.  There you will find all the associated supporting documents which include:
The Preventive Measures Quick Reference List, this provides a quick overview of the main requirements of each preventive measures level.    
A sample Infection Control Preventive Measures Plan
The Infection control construction Barrier Sign available both in English and French.  It can be printed and posted at the construction site.
  






Policy, Forms and Supporting 
Documents 

 On HPS 
 

• Infection Control Risk Assessment (ICRA) For Health Care 
Facility Construction, Renovation and Maintenance 
 

• Infection Control Construction Site Monitoring Tool 
 

• Infection Control Post Construction Checklist  
 

• Construction Air Handling Unit (CAHU) Daily Checklist 
 

• Pressure Differential Daily Checklist 

Presenter
Presentation Notes
 With the policy and supporting documents you will also find the various forms we have talked about throughout this presentation.  
The ICRA that every construction, renovation, maintenace and repair work, big or small  projects require.  
The Infection Control Construction Site Monitoring Tool, the ICP uses during site visits
The Infection Control Post Construction Checklist used to verify that the area is safe for occupancy
And finally, the CAHU and Pressure Differential Daily Checklists, that can be printed and used whenever negative air is required.







Good Hygiene and IP&C Practices 
 
 
 
 
 
 

Sick 
stay home 

Clean Hands when 
entering and 
leaving facility  

Cough & Sneeze 
into sleeve 

Keep vaccination 
up to date – get 
the flu shot 

Presenter
Presentation Notes
Before we conclude, at the beginning of the presentation we talked about health care facilities being unique work environments.  We work with vulnerable client and we have a duty to protect them and their environment.  For that reason, we ask that good hygiene practices and simple infection prevention and control principles be followed by all.  
If you are sick please do not come into the health care facility.  
When you are entering and leaving the health care facility, please sanitize your hands with the product available at the doorway. 
 If you cough or sneeze, please do so in your sleeve.  
And finally, this would be a good time to check if your vaccinations are up to date and ask your health care provider about getting the flu shot.  
These recommended practices are in place for your health and welfare as well as the clients, staff and everyone entering the facility.     



Conclusion 
• SH-SS policy applies to all construction, renovation, maintenance and 

repair projects – big or small 
 

• Aspergillus and Legionella infections are linked to construction, 
renovation, maintenance and repair activities in health care facilities 
 

• Every project requires an ICRA to determine the preventive measures 
required.    
 

• Preventive measure must be followed by all.     
 

  
 

Presenter
Presentation Notes
In conclusion, here is what you learned today.  
You are aware of the Southern Health – Santé Sud Infection Prevention During Construction, Renovation and Maintenance policy. Remember that the policy applies to all projects, big or small.  
You recognize the importance of infection prevention and control practices in preventing construction, renovation, maintenance and repair-related infections.  Aspergillus and Legionella infections still occur and are real risks in health care facility construction, renovation, maintenance and repair projects.     
You understand how the preventive measures required for a project are determined using the Infection Control Risk Assessment and that every project needs a risk assessment.
You are able to identify the levels of and the preventive measures as describe in the CSA standards.  The policy is based on the comprehensive Z317.13 CSA document.  Everyone involved in construction, renovation, maintenance and repair work must follow the assessed preventive measures.






Thank You 
Prevention of Infection During Construction, Renovation, Maintenance 

and Repair in Health Care Facilities 
 
 

For more infomation contact: 
ICP 

 
Construction Officer 

 
Physical Plant Manager 

 

Presenter
Presentation Notes
Thank you for taking the time to listen to the Prevention of Infection During Construction, Renovation, Maintenance and Repair in Health Care Facilities presentation.  If you need further clarification on the topic, please consult with a Southern Health – Santé Sud ICP, Construction Officer or Physical Plant Manager, we would be happy to answer your questions.   
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