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What is a risk 
assessment?

Risk assessment is a risk 
management process which 
involves:

• Identify potential hazards 

• Analyze what could happen if the 
hazard results in an accident 



Preparing 
for your 
risk 
assessment

Scope

Resources

Stakeholders

Laws/Regs/Standards



Risk 
Assessment 

Are door constructed of durable 
materials that can withstand 
equipment impacts and frequent 
cleaning?  AAMI ST79 3.3.5.4?



Risk 
Assessment 

• Scope
• Processes

• Activities 

• Functions 

• Physical Locations 

• Resources
• Time, personnel, and financial 

• Laws/Regulations/Standards

• Stakeholders



ICRA TEAM

• Decision makers

• Dept managers

• Clinical leaders

• Facility mangers

• Project manager

• Safety

• Infection Control

• Maintenance

• Environmental Serv

• Departments affected



Risk Assessment Steps

Identify the 
hazards

Decide who 
might be 
harmed

Evaluate the 
risks and 

decide on the 
precautions

Record your 
findings and 
implement

Review your 
assessment 

and update if 
necessary



ICRA Risk Assessment Steps

Identify the hazards
Decide who might 

be harmed

Evaluate the risks 
and decide on the 

precautions

Record your 
findings and 
implement

Review your 
assessment and 

update if necessary



Integrating Human Factors into 
Risk Assessment

UNDERSTANDING THE 
TASK/PROJECT

WALK THROUGH/TALK 
THROUGH



Step 1: Define the Activity

• What do you need to consider when 
determining the full scope of tasks?

• Identify work hazards that increase 
risks to patients. 

• What questions should you consider 
(and who should you ask) to 
accurately determine the level of 
work



Define Activity – Identify the hazard



ICRAs Are Not Just 
for Construction

• Recent edit to tool broadens scope.  

• Not just for construction.



What is the activity type for replacing this 
door?

A. Type A: Inspection and non-invasive activities 

B. Type A: Inspection and non-invasive activities 

C. Type C: Large-scale, longer duration activities that create a 
moderate amount of dust and debris 

D. Type D: Major demolition and construction activities 



What is the activity type for replacing this 
door?

A. Type A: Inspection and non-invasive activities 

B. Type A: Inspection and non-invasive activities 

C. Type C: Large-scale, longer duration activities that create a 
moderate amount of dust and debris

D. Type D: Major demolition and construction activities 



Discussion

What do we do when there is a 
difference of opinion about the 
type of activity?



Step 2: Identify Patient 
Risk

• Types of patients who are 
particularly vulnerable.  

• Classify patient risk categories and 
care areas. 

• Ask the right questions to gain 
understanding of patient 
vulnerabilities.



Table 2 - Patient Risk Group:  __________________
Low Risk
Non-patient care areas
such as:

Medium Risk 
Patient care support areas such 
as:

High Risk
Patient care areas such
as:

Highest Risk
Procedural, invasive, sterile
support and highly
compromised patient care
areas such as:

• Public hallways and 
gathering areas not on 
clinical units. 

• Office areas not on clinical 
units. 

• Breakrooms not on clinical 
units. 

• Bathrooms or locker rooms 
not on clinical units. 

• Mechanical rooms not on 
clinical units. 

• EVS closets not on clinical 
units

• Waiting areas. 
• Clinical engineering. 
• Materials management. 
• Sterile processing 

department - dirty side. 
• Kitchen, cafeteria, gift shop, 

coffee shop, and food 
kiosks. 

• Patient care rooms and 
areas

• All acute care units
• Emergency department
• Employee health
• Pharmacy – general work 

zone
• Medication rooms and 

clean utility rooms
• Imaging suites: diagnostic 

imaging
• Laboratory. 

• All transplant and intensive 
care units.

• All oncology units.
• OR theaters and restricted 

areas.
• Procedural suites.
• Pharmacy compounding.
• Sterile processing 

department - clean side.
• Transfusion services.
• Dedicated isolation 

wards/units.
• Imaging suites: invasive 

imaging. 



Identify the patient risk group

A. Low Risk: Non-patient-care areas 

B. Medium Risk: Patient care support areas 

C. High Risk: Patient care areas 

D. Highest Risk: Procedural, invasive, sterile support and highly 
compromised patient care areas 



Identify the patient risk group

A. Low Risk: Non-patient-care areas 

B. Medium Risk: Patient care support areas 

C. High Risk: Patient care areas 

D. Highest Risk: Procedural, invasive, sterile support and highly 
compromised patient care areas



Should patients be evacuated? 

• Present but with the required controls and protections 
in place to mitigate risk. 

• Airborne, 

• Waterborne 

• Environmental contaminants 

• Noise /vibration

• Interruption in care

• Patient satisfaction

• Relocate patients/service for the duration of the work

• New ICRA for this phase



Step 3:  Define Class of 
Precautions
• Cross-reference work type and 

patient risk to identify class of 
precautions.

• Balance risk needs with cost, 
materials and scheduling.

• Identify work that could fit into 
standard protocols.



What classification of precautions is needed?



What classification of precautions is needed?

A. Class I: Basic Precautions

B. Class II: Minimally Controlled Precautions

C. Class III: Moderately Controlled Environment

D. Class IV: Highly Controlled Environment

E. Class V: Extremely Controlled Environment 



What classification of precautions is needed?

A. Class I: Basic Precautions

B. Class II: Minimally Controlled Precautions

C. Class III: Moderately Controlled Environment

D. Class IV: Highly Controlled Environment

E. Class V: Extremely Controlled Environment



Discussion

Do all projects require an ICRA?



Is an ICRA needed to change a light bulb or 
remove bugs from a light fixture?

A. No – this is our standard work

B. Yes – anytime we pop a tile or go above the ceiling plane

C. Depends on the setting of the light fixture

D. We should be submitting an ICRA when we go above the ceiling 
plane, but we don’t



Is an ICRA needed to change a light 
bulb or remove bugs from a light 
fixture?



Is an ICRA needed to change a light 
bulb or remove bugs from a light 
fixture?



Is an ICRA needed to change a light bulb or 
remove bugs from a light fixture?

A. No – this is our standard work

B. Yes – anytime we pop a tile or go above the ceiling plane

C. Depends on the setting of the light fixture

D. We should be submitting an ICRA when we go above the ceiling 
plane, but we don’t



Lint Collection

You get a work order to 
clean lights and vents in 
the clean linen room.

Would you submit an 
ICRA?



Standard Project Phases 
1. Assess and Reassess: 

• Use the ICRA 2.0 to gather information and determine 
the extent of work. 

• Determine whether work activities are autonomous to 
engineering/facilities work. 

2. Approve: Approval by the ICRA team (and IP 
especially) and determination of mitigation 
plan, including if standing orders are 
appropriate. 

3. Work and Monitor: Work activities, controls, 
monitoring and continued reassessment. 

4. Close: Completion of work activities, cleaning 
and verification of system conditions.





Leaky Pipe

• Long standing issue.

• Does this require an ICRA?





Monitoring

The IP finds two open ceiling 
tiles over unprotected clean 
linen.

Who is responsible to monitor?

What are our next steps?



Mucormycosis
Outbreak Associated 
With Hospital Linens

• Mucormycosis outbreaks 
have been linked to 
contaminated linen.

• Mucormycosis is an 
invasive fungal infection 
with a high fatality rate.

• Mortality rates exceed 
50%.

Figure 4. Cutaneous necrotizing mucormycosis of the right 
upper limb of a burn victim.

Clin Infect Dis, Volume 54, Issue suppl_1, February 
2012, Pages S23–S34, 
https://doi.org/10.1093/cid/cir866
The content of this slide may be subject to copyright: 
please see the slide notes for details.



How Clean Is the Linen at My Hospital?



Who Approves Standard Operating 
Procedures (SOPs)?

IP should not be completely left out of work that falls into the standing 
order category. In fact, as ensure that IP is a part of the decision-
making around which work qualifies for standing orders, providing 
critical insights into determining what level of mitigation is appropriate 
even for Class I and II work.





Who is responsible to 
monitor routine 

projects/maintenance?



Step 4: Assess 
Surrounding Area

• Survey work areas and adjacent 
areas that may be affected. 

• Consider how building structure and 
systems may be affected by work. 

• Ask the right questions to identify 
unknown exposure. 



Adjacent work areas commonly are impacted by 
the following:
• Noise from hammering and work. 

• Vibration issues caused by construction activities. 

• Additional dust or debris from core drilling, hammering or equipment movement. 

• Ventilation disruption including alteration of required pressure differentials, air exchanges and 
temperature and humidity control. 

• Vertical connections between floors that could provide a pathway for migration of dust and 
airborne pathogens such as stairways, elevators and vertical lift shafts. 

• Disruption of data management systems. 

• Disruptions in hot and cold-water systems that could cause stagnation. 

• Disruption of other mechanical systems and utilities. 

• Disruption of medical gas and vacuum systems





‘Sands of the 
Sahara’ Outbreak

• Diffuse lamellar keratitis (DLK) –
a.k.a. ‘Sands of the Sahara’

• DLK is an early postoperative 
complication following eye 
procedures (commonly LASIK) 
that can progress to visual 
impairment.  It  appears as an 
inflammatory response.



Outbreak

• Opened new LASIK procedure 
room – Sept. 3, 2020.  Room was 
cleaned before opening.

• First patient seen on Oct. 2, 2020.

• There were four cases of severe 
DLK over a 2-week period [October 
2-16, 2020].  There were two cases 
from procedures done on October 
16th.  Procedures were done one 
day a week after opening.

• Most  DLK cases were the first case 
of the day



Environmental Concerns

• HVAC system – energy conservation ramps down system evenings, nights and weekends. Turns on at 5:15am and is 
on until 11:59 pm.

• Air exchange range rate is 6 -20 ACH based on the room size and time of day. 

• Considerable amount of dust noted under equipment and in crevices during service call by Alcon technician.  Laser 
was deep cleaned by technician.

• Alcon tested the filters and the exhaust for the plume.

• Could dust come from halo during lowering over patient?

• Door to procedure room is left open after hours.

• Carpeting in hallway outside of procedure room.  Rugs vacuumed in the evening.

• No door seals present.

• Low humidity levels (22%) – static cling. Hair and particles clinging to the machine.

• Renovation project occurring on lower level and under procedure room



Vertical connections between floors that could provide a pathway for migration of 
dust and airborne pathogens such as stairways, elevators and vertical lift shaft



Step 5: Establish 
Mitigation Plan
• Make appropriate 

accommodations to work plan to 
control risk to patients. 

• Explicitly communicate controls 
and mitigation expectations. 

• Conduct a walk through to discuss 
mitigation measures. 





Is your team adept at properly engaging and 
monitoring these controls?



Removal of air to create negative pressure

• Exhaust must be directed outside the work area. 

• Exhaust air must be a safe distance from outside air intakes, windows and other openings to the 
building. 

• Exhaust air must be HEPA filtered prior to discharge if within 25 feet of outside air intakes, 
windows and other openings to the building. 

• Exhaust air must never be directed into an active HVAC system that is used to condition occupied 
spaces. 

• Exhaust air must never be directed into active exhaust air systems used by other building systems. 

• Airflow direction must be into the workspace from entry points, anterooms or other 
entrances/exits. 

• Monitoring of pressurization in the space must be achieved using recommended methods at 
negative pressurization established by the healthcare organization



Human Factor Engineering

• the study of all the factors that make it easier to do the 
work in the right way

• apply wherever humans work

• also sometimes known as ergonomics



Human Factor 
Engineering in 
Health Care

• Only recently been acknowledged 
as an essential part of patient 
safety

• A major contributor to adverse 
events in health care

• All health-care workers need to 
have a basic understanding of 
human factors principles



Which one 
do you think 
is safer?

Private room or ward 
setting?



Ergonomics Definition

An applied science concerned with 
designing and arranging things people 
use so that the people and things 
interact most efficiently and safely. —
called also:

• biotechnology, 

• human engineering, 

• human factors.



SEIPS (Systems Engineering Initiative for Patient Safety) model 



Person/Person

• The individual at the center of the system can be 
a single individual (e.g., physician, nurse, patient) 
or can be a group of individuals (e.g., team, 
organizational unit).

• Individual characteristics include:

• Physical characteristics: strength, height, weight

• Cognitive characteristics: expertise, experience

• Psychosocial characteristics: motivation, need for 
social support



Tools and Technology Health 
Information Technologies

• Medical devices

• Other tools and technologies



Tasks 

• Description and characteristics of tasks: variety, 
content, physical and psychological demands



Physical environment

• Physical layout

• Workstation design

• Noise

• Lighting

• Temperature and humidity

• Air quality



Organization

• Formal and informal organization

• Organizational culture and climate

• Rules, procedures, laws, standards

• Organizational structure and management



SEIPS (Systems Engineering Initiative for Patient Safety) model 





Ergonomics

Physical ergonomics

Cognitive ergonomics

Organizational ergonomics



Physical Ergonomics

• Working postures, materials handling, repetitive 
movements, work-related musculoskeletal 
disorders,

• Workplace layout, safety and health.



• Working postures, materials 
handling, repetitive movements, 
work-related musculoskeletal 
disorders,

• Workplace layout, safety and 
health.

Physical 
Ergonomics



Cognitive Ergonomics

• Mental workload, decision-making, skilled 
performance,

• Human-computer interaction, human reliability, work 
stress and training as these may relate to human-
system design.



We are only human –
human nature

• Range of workers

• Novice to expert

• Fatigued to rested

• Anxious to calm

• Petite to tall

• Color blind

• Dyslexic

• Language

• Reading level



Organizational ergonomics -
Macroergonomics

• Optimization of sociotechnical systems, organizational

• Structures, policies, and processes, teamwork, scheduling,

• Coordination/communication



Human factors engineering is 
about designing the workplace and 
the equipment in it to accommodate 
for limitations of human performance 



Adjusting the work 
environment

Avoid
• Avoid reliance on memory

Make
• Make things visible

Review and 
simplify

• Review and simplify processes

Standardize
• Standardize common processes and procedures

Use
• Routinely use checklists

Decrease
• Decrease the reliance on vigilance



What is wrong with this 
picture?



Ante Room

What is wrong with this picture? 



Human Failure Types

Human Failure

Inadvertent

(Error)

Action Error 

-Slip

-Lapse

Thinking Error

- Rule based mistake

- Knowledge based 
mistake 

Deliberate 

(Non-compliance)

Routine Situational Exceptional



References



Not Just for “Construction” 

FGI 2018 Guidelines include Infection Prevention 
guidelines in the design phase as well as during the 
actual construction phase
• Planning
• Design
• Construction   
• Mitigation   
• Monitoring

Infection Control Risk





http://www.ashe.org/resources/pdfs/cdc/CDCfullbookDIGITAL.pdf

http://www.ashe.org/resources/pdfs/cdc/CDCfullbookDIGITAL.pdf
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Questions


