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Cause Mapping is a Root Cause Analysis method that captures 
basic cause-and-effect relationships supported with evidence.
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operating rooms closed at "crumbling" VA hospital
Patients are being sent to other facilities for sterile surgeries

On February 17, 2016, the 5 operating rooms at a New York Veterans Affairs (VA) hospital were closed due 
to  particulates falling from the air ducts.  An environmental analysis determined that the particulates were 
rust, crumbling concrete, fiberglass fibers, and cladosporium (a common mold).  These types of 
contaminants typically result from aged equipment exposed to moisture.  Aging equipment is part of the 
$10-12 billion maintenance backlog at the VA department.

"The dust is depositing on HVAC registers, ceilings, walls, and on medical equipment.  Maintenance 
continues to clean the surfaces but, as the staff has observed, the dust reappears within a short time.  At 
least three staff members have indicated their concern that this environment has affected them.  They have 
been sent to employee health and to their individual physicians."

- Email from engineer & safety officer to administrators at the hospital

Cause Map

2 Analysis
Cause Map - Add detail as information becomes available.

3 Solutions

For a free copy of our Root Cause Analysis Template in Microsoft Excel, used to create this page, visit our web site.
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CauseEffect
Why?

NOTE:  Read the Cause Map from left to right with the 
phrase "Was Caused By" in place of each arrow.

What Problem(s) Air quality failure, operating rooms closed
When Date February 17, 2016

Different, unusual, unique Inadequate funding
Where Facility, site Long Island, New York

Unit, area, equipment Veterans Affair Medical Center
Task being performed Any use of operating rooms

Impact to the Goals
Patient Safety 
Employee Safety
Environmental Release of particulates into facility
Patient Services Patients sent to other facilities
Schedule/ Operations Sterile procedures not being performed
Labor/ Time Investigation
Frequency Significant problems with air system last year

Potential for illness

Potential for illness

Patient Safety 
Goal 

Impacted

Employee 
Goal 

Impacted

Release of particulates 
into facility

Environmental
Goal Impacted

Patients sent to 
other facilities

Patient Services
Goal Impacted

Sterile 
procedures not 

being 

Schedule,
Operations

Goal Impacted

InvestigationLabor, Time 
Goal Impacted

Evidence: Staff 
members have indicated concern over health impacts 
from environment

Evidence: Some of 
the particulates can cause allergic reactions and 
respiratory problems

5 (all) operating 
rooms closed

The hospital's 
operating rooms have been closed since mid-February

Air ducts open 
into facility

Particulates 
within air ducts

Ducts part of 
HVAC system

The HVAC system 
provides heating, ventilation and air-
conditioning

Evidence: Patients 
who require surgical treatment are being sent to other VA or 
nearby hospitals

Oxidizing metal within air ducts
Evidence: Per environmental 
analysis

Crumbling 
concrete within 

air ducts

Fiberglass 
fibers in air 

ducts

Evidence: Per 
environmental analysis

Evidence: Per 
environmental analysis

Rusted sound 
attenuators 
releasing 

Sound attenuators 
within system

Reduce mechanical 
noise

Age of 
equipment

Exposure to 
Exposure to 

moisture
Humidity drawn
from outside air

Evidence: Per chief 
of hospital's engineering service

Cladosporium
(common 

mold) in air 
Evidence: Per 
environmental analysis

Growth within 
ducts

Age of facility

Evidence: Facility is
45 years old; unclear if components have been replaced

Deferred maintenance Insufficientfunding
Evidence: VA
Inspector General's 
2014 report says there is $10-$12 billion backlog in maintenance

Possible Solution: 
Mobile surgical units

Possible Solution: 
Air filters on vents in operating rooms
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Age of 
equipment

See same cause

Possible Solution: 
Reallocate 
resources

Once the causes of the problems (or impacted goals) have 
been determined, the last step is to implement action items to 
reduce the risk of the problem recurring.  There are two parts 
to this step: brainstorming possible solutions, and determining 
which will be most effective to meet the organization's needs.  
The hospital considered bringing mobile surgical units and 
installing high efficiency particulate air filters in the vents in the 
operating rooms.  The cost of the mobile surgical units (over 
$70,000 per month) led the hospital to select only the solution 
of the air filters.  At least one operating room is expected to be 
ready to return to service June 1st.


