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….“an evolving landscape of healthcare that includes, among other changes, the 
institution of the Affordable Care Act, fluctuations in Medicare and Medicaid 
reimbursement, and the adoption of risk-based contracting.”



Infectious Disease Prevention
Financial Implications

CMS Changes in Reimbursement for HAIs

The Centers for Medicare and Medicaid Services (CMS) promulgated regulations commencing 
October 1, 2008, which deny payment for selected conditions occurring during the hospital stay 
and are not present on admission. The new CMS policy involve healthcare-associated infections 
(HAIs), which are a common expensive, and often preventable cause of inpatient morbidity and 
mortality. Approximately 2 million patients per year develop HAIs, or about 5% of acute hospital 
admissions. The last decade alone has seen an estimated 36% increase in HAIs. The estimated 
100,000 deaths per year associated with HAIs rank this as the sixth leading cause of death in the 
United States.  In a recent study capturing additional underlying expenses, the excess hospital cost 
of HAIs across the nation was estimated to be between 28 and 45 billion dollars annually.

$35B divided by ~ 5,000 hospitals = $7M per year per hospital!
…..times how many hospitals in  your system? 

ROI
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Infectious Disease Prevention

 Airborne/Environment Compliance Strategy Benefits

 Decreased Healthcare Associated Conditions
 Maintain high level of Patient Quality care
 Increased Healthcare Worker Safety
 Maintain Revenues/Low Investment/High Return
 Clinical alignment
 Reduction of operational costs with increased 

efficiencies
 Standardized Quality Control Process & Reporting
 Job security and satisfaction

Intro’s



Healthcare
• Environmental Infection Prevention/Control Compliance  
• Lab and Cleanroom contamination prevention



• Training and Collaboration – Senior Leadership Sponsor recommended

• IP/C Risk Assessment & Inventory
 Team Assignment
 Identification of Critical Function Space & Systems
 EOC Virtual Tour

• Compliance Testing
 Testing Scope & Baseline Agreement
 Scheduling
 Quality Management Toolset

• Correction of Deficiencies
 Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
 Re-Balancing
 Calibration of Automation/Temperature & Vent Controls
 Design/Budget/Build
 New Construction/Renovation - ICRA Process Support
 Energy Efficiency Focused
 Continuous Commissioning

• Closing the Loops
 Documentation - Hard Copy and/or On-Line/Cloud based Technology Database
 Process Review
 Success Metrics documented

• Low Investment, High Return

Developing a Comprehensive “Environmental Compliance 
Infection & Quality Control” Strategy

•







Infection 
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Prevention.
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Healthcare Infection Control/Prevention



CEPro & the pro’s …….



Healthcare Success Stories
to duplicate in your operations 











Accreditation & Certification documentation

…….accreditation and certification is recognized nationwide as a symbol of 
quality that reflects an organization’s commitment to meeting certain 
performance standards

…..improve health care for the public, in collaboration with other 
stakeholders, by evaluating health care organizations and inspiring them to 
excel in providing safe and effective care of the highest quality and value.

States Department of Health



…..Up 10% from last year

Top  10 Deficiencies found:

Up to 
# 2







Infection Transmission 
Routes

•Airborne

• Surfaces

•Water

Healthcare facilities are very complex and evolving!









CDC – Airborne

Droplet transmission



• Training and Collaboration – Senior Leadership Sponsor recommended

• IP/C Risk Assessment & Inventory
 Team Assignment
 Identification of Critical Function Space & Systems
 EOC Virtual Tour

• Compliance Testing
 Testing Scope & Baseline Agreement - PASS/FAIL criteria!!! 
 Scheduling
 Quality Management Toolset

• Correction of Deficiencies
 Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
 Re-Balancing
 Calibration of Automation/Temperature & Vent Controls
 Design/Budget/Build
 New Construction/Renovation - ICRA Process Support
 Energy Efficiency Focused
 Continuous Commissioning

• Closing the Loops
 Documentation - Hard Copy and/or On-Line/Cloud based Technology Database
 Process Review
 Success Metrics documented

• Low Investment, High Return

Developing a Comprehensive “Environmental Compliance 
Infection & Quality Control” Strategy

•



The Solution

Conducting Inspections

 Environment of Care 
Virtual Tour

 Room and Systems 
Inventory    

 Risk Assessment





Standards & Compliance

The Guidelines documents began as General Standards published in the Federal Register on February 14, 1947, as part of the implementing 
regulations for the Hill-Burton program. The FGI Guidelines for Design and Construction of Hospitals and Outpatient Facilities recommends 
minimum program, space, risk assessment, infection prevention, architectural detail, and surface and furnishing needs for clinical and 
support areas of hospitals, rehabilitation facilities, and ambulatory care facilities. The document also addresses minimum engineering design 
criteria for plumbing, electrical, and heating, ventilation, and air-conditioning (HVAC) systems, the latter by incorporating ANSI/ASHRAE/ASHE 
Standard 170: Ventilation of Health Care Facilities. The Joint Commission, many federal agencies, and authorities in 42 states use 
the Guidelines either as a code or a reference standard when reviewing, approving, and financing plans; surveying, licensing, certifying, or
accrediting facilities; or developing their own codes.



Certification/Compliance…
measureable, sustainable, authoritative…

Must know codes & standards to test against and call 
out possible points of failure….CHECKLISTs built upon 
baseline criteria agreed to







Environment of Care – Space 
Inventory &  Testing Criteria 

Alignment



Floor plans with highlighted critical rooms



Identify Ventilation Systems Critical Failure points:

• Filtration
• Duct cleanliness
• Balancing dampers
• Duct lining
• Flow/Diffusers 
• Controls/BAS 
• Doors/Ceilings 
• Processes 



Identify Ventilation Systems Critical Failure points:

• Filtration
• Duct cleanliness
• Balancing dampers
• Duct lining
• Flow/Diffusers 
• Controls/BAS 
• Doors/Ceilings 
• Processes

Literally close to a HUNDRED 
failure points, in your systems & 

spaces, that could lead to increased 
risk of infection!...without knowing 

about the failures….





X



Harnessing the Wind to Sail
=

Physics & Power of Air in the Physical Environment

• Wind power energy =  fan energy/ systems pumping air

• Transporting conditioned air = tempered (heated/cooled/moisture…) 
space clean/impurity free, ventilation (oxygen….fuel for a productive body 
to function/work

• Laminar vs. Turbulent

• Too much…..excessive drying times….Too little

• Forces/Pressures……

• Calm-Gusts/Earth surface breathing in/out……….Building 
expanding/contracting/pressure relationship to OA.

….and if any of these things go SOUTH it can be catastrophic to IP/C leading to 
increased Infection Transmission….





How many is enough?

Why just pressure?



….example of supply air short 
cycled to exhaust not providing 
a complete washing of the 
room

Pass or Fail? Pass or Fail?



Building Automation data collection…..CALIBRATION
during data gathering!





• Training and Collaboration – Senior Leadership Sponsor recommended

• IP/C Risk Assessment & Inventory
 Team Assignment
 Identification of Critical Function Space & Systems
 EOC Virtual Tour

• Compliance Testing
 Testing Scope & Baseline Agreement - PASS/FAIL criteria!!! 
 Scheduling
 Quality Management Toolset

• Correction of Deficiencies
 Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
 Re-Balancing
 Calibration of Automation/Temperature & Vent Controls
 Design/Budget/Build
 New Construction/Renovation - ICRA Process Support
 Energy Efficiency Focused
 Continuous Commissioning

• Closing the Loops
 Documentation - Hard Copy and/or On-Line/Cloud based Technology Database
 Process Review
 Success Metrics documented

• Low Investment, High Return

Developing a Comprehensive “Environmental Compliance 
Infection & Quality Control” Strategy

•



Environmental Compliance Infection & Quality Control
DATA TOOLSET 

REPEATABLE QUALITY CONTROL PLATFORM



FIELD TESTING & DATA GATHERING, COMPLIANCE INVENTORY & 
DOCUMENTATION TOOLSET – REPEATABLE QUALITY CONTROL

Functional Performance Procedures checklist transition 
seamlessly into Data Toolset

• Creates Critical Space & Systems Inventory
• Spaces systematized
• Floor plan location with Space adjacency
• Asset records archived
• Point of Failure identification checklist
• Establishes testing frequency & procedures

• Baseline compliance criteria established

• Report templates created or customizable
• Compliance Dashboard Summary
• BAS & Controls sensing input & algorithm output Calibration
• Locked in Quality Control
• Cost efficiencies experienced once built



• Training and Collaboration – Senior Leadership Sponsor recommended

• IP/C Risk Assessment & Inventory
 Team Assignment
 Identification of Critical Function Space & Systems
 EOC Virtual Tour

• Compliance Testing
 Testing Scope & Baseline Agreement - PASS/FAIL criteria!!! 
 Scheduling
 Quality Management Toolset

• Correction of Deficiencies
 Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
 Re-Balancing
 Calibration of Automation/Temperature & Vent Controls
 Design/Budget/Build
 New Construction/Renovation - ICRA Process Support
 Energy Efficiency Focused
 Continuous Commissioning

• Closing the Loops
 Documentation - Hard Copy and/or On-Line/Cloud based Technology Database
 Process Review
 Success Metrics documented

• Low Investment, High Return

Developing a Comprehensive “Environmental Compliance 
Infection & Quality Control” Strategy

•



Benefits of Design Build



Benefits of Design Build

Assessment/Design/Budget/Build/Certify Benefits:

• Collaborative process:  
 assessment of current conditions & compliance design needs
 transparent implementation & certification

• Cost containment and control 
 agreed upon scope of work with all parties and respective GMP 

(Guaranteed Max. Price)

• Project risk carried by the design/build service provider and not the client

• Turnkey Team made up of client project & ops reps, proven & known design 
& contracting firms, communications efficiencies gained with one point of 
contact through out process

• Compliance guarantee and validated thru testing procedures providing 
recognized accreditation documentation



Design/Remediate/Commission/Communicate



The Solution

Deficiency/PFI Action Plan



Healthcare successes….

“How else can we leverage this technology?” and that led us to the CEPro $2M 
remediation plan for improvement design/build compliance solution with energy 

efficiency for over 40 rooms with approximately 30,000 square feet, including clean 
sterile storage, cath labs, nuclear medicine, and ORs….”





Will you comply by 
July???

2018



The Solution Compliance

Deficiency/PFI Action Plan

Certification



• Training and Collaboration – Senior Leadership Sponsor recommended

• IP/C Risk Assessment & Inventory
 Team Assignment
 Identification of Critical Function Space & Systems
 EOC Virtual Tour

• Compliance Testing
 Testing Scope & Baseline Agreement - PASS/FAIL criteria!!! 
 Scheduling
 Quality Management Toolset

• Correction of Deficiencies
 Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
 Re-Balancing
 Calibration of Automation/Temperature & Vent Controls
 Design/Budget/Build
 New Construction/Renovation - ICRA Process Support
 Energy Efficiency Focused
 Continuous Commissioning

• Closing the Loops
 Documentation - Hard Copy and/or On-Line/Cloud based Technology Database
 Process Review
 Success Metrics documented

• Low Investment, High Return

Developing a Comprehensive “Environmental Compliance 
Infection & Quality Control” Strategy

•





Environment of Care

Compliance Testing Summary checklists/reports

ISDH

ISDH








Environment of Care
Compliance data & design recommendations

+/-
distribution

OA cfm
Volume

AIIR, Class A-C OR’s/LDR, PE protective envir., filteration…. 



The Solution

Summarization of Results



Airflow
- Directional
- Laminar vs. Turbulent 
- Cleanliness/CR class
- Excessive drying times
- Un-obstructions
- In/Out pressure 

relationship and force
- Leakage

39 feet/sec



The Solution
Drawing/Facility Plan Integration



The Solution

OR #7

Drawing/Facility Plan Integration



The Solution

OR #7

Drawing/Facility Plan Integration

Pass or Fail???



Volumes and Volumes of Certification/Compliance data 
updated annually at minimum….

Then there’s the drawings….

Then there’s the trying to find data in the future….



A Unique Value Proposition for Healthcare 

Environmental Compliance platform

• Cost reduction, value add, less time in critical 
function space

• Integration with current space planning & 
department cost allocation, Environment of Care 
process

• On-the-spot uploading of remediation compliance 
drawings/data for immediate accreditation 
resolution

• Predictive comparatives to past years

• Expansion into all certification/
compliance processes

• Trending analysis, charting, and history reporting

• Big Data….



Individual hospital HAI financial impact is known by some….???
What would a comprehensive Environmental IP/C program ROI

look like ?



• Training and Collaboration – Senior Leadership Sponsor recommended ….We offer to facilitate the 
training and collaboration session with your organization

• IP/C Risk Assessment & Inventory….part of the collaboration session above….
 Team Assignment
 Identification of Critical Function Space & Systems
 EOC Virtual Tour

• Compliance Testing….Inventory generates Compliance Testing proposal & agreement

 Testing Scope & Baseline Agreement - *PASS/FAIL criteria*
 Scheduling
 Quality Management Toolset – see more…

• Correction of Deficiencies – either on the spot, immediately or plan developed together/budgeted…
 Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
 Re-Balancing
 Calibration of Automation/Temperature & Vent Controls
 Design/Budget/Build
 New Construction/Renovation - ICRA Process Support
 Energy Efficiency Focused
 Continuous Commissioning

• Closing the Loops
 Documentation - Hard Copy and/or On-Line/Cloud based Technology Database
 Process Review
 Success Metrics documented

• Low Investment, High Return – significant cost efficiencies once built

Developing a Comprehensive “Environmental Compliance 
Infection & Quality Control” Strategy

•



• Where do I/we go from here?
• Does your organization feel confident/comfortable with your current process and 

its accuracy?
• What would it take to get there?
• What would the group look like to collaborate around an initiative like this? Who 

should be at the table? 
• I offer to facilitate….



We have this HOPE
As an ANCHOR

For the SOUL,
FIRM and SECURE




