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Abstract 
 
Ultimately, the successful implementation of optimization 
and continuous improvement initiatives necessary to 
promote efficient, patient-centric care within a healthcare 
organization is dependent on management support.  The 
process of linking quality initiatives to financial results has 
been termed ‘building the business case’ for quality 
improvements within healthcare.  
 
Faculty from the Purdue College of Technology, in 
partnership with faculty from the Purdue Statewide 
Campuses, have developed and implemented a 
methodology for standardized evaluation of the financial 
impact of operational and patient care improvement 
projects. This standardized methodology includes an Excel 
based Return on Investment (ROI) Tool and a hands-on 
training exercise that enables project teams to 
appropriately quantify potential project economic impacts, 
such as implementation cost and improvement benefit,  
prior to project implementation and validate this 
assessment following implementation. To date, this 
methodology has successfully been used within 20 
hospitals and over 36 projects to provide financial 
evaluation of quality improvement projects.  
 
  

Introduction 
 
Healthcare quality, cost and availability have become 
major financial, social and political issues in modern 
society.  
      
In 2001, the Institute of Medicine published a report titled 
Crossing the Quality Chasm.  This report provided a vision 
for the future of healthcare within this country, detailing 
improvement recommendations to reverse the cycle of 
medical errors reported in To Err is Human.    The primary 
recommendation of this report lies in the creation of 
organizations that can “optimize and improve the care 
process”.  
 
In order to successfully implement and sustain the 
continuous improvement initiatives, management support 

must be obtained.   Through our work in over 22 Indiana 
hospitals, we have found that healthcare administrators 
often hesitate to fully recognize and support improvement 
efforts until these efforts can be directly linked to financial 
improvements within their organizations.  Investigations 
into the implementation of quality initiatives within 
healthcare have singled out the lack of a financial business 
case as one of the single most significant factors impacting 
implementation success 1,2. 
 
What is preventing the development of the business case 
for quality within healthcare?  Current literature sites 
multiple obstacles 3,4 including the level of complexity and 
systematic fragmentation within healthcare.  In our 
experience,  the lack of appropriate performance indicators 
often makes it difficult to determine performance gaps, 
effectively drive performance improvements and 
accurately measure the impact  of  improvement initiatives. 
Additionally, we have found that healthcare professionals 
are often unfamiliar with economic evaluation techniques 
and may even perceive that the assessment of economic 
impact of quality improvement projects may undermine 
patient care.   
 
Faculty from the College of Technology at Purdue 
University, and the College of Engineering and 
Technology at Indiana University – Purdue University in 
Indianapolis (IUPUI) and Purdue-Calumet, in partnership 
with the  Regenstrief Center for Healthcare Engineering 
(RCHE) at Purdue University and the Indiana University 
Center for Health Services and Outcomes Research at 
Indiana University (IU-CHSOR), have developed and 
implemented  Lean Healthcare (LHC) and Lean Six Sigma 
Healthcare (LSSHC) Training Programs that have been 
administered in 22 Indiana hospitals, and 7 healthcare 
systems over the last 3 years. As a part of these programs, 
we have developed and implemented a methodology for 
standardized evaluation of the financial impact of 
operational and patient care improvement projects.  The 
methodology includes an Excel based Return on 
Investment (ROI) tool and training exercise that is used to 
enable project teams to appropriately quantify potential 
project ROI prior to project implementation and validate 
ROI following implementation.   
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The objective of this methodology include providing the 
project team members with an in-depth understanding of 
1) healthcare financial terms, 2) measurement and 
assessment of financial impact and  3) the importance of  
financial analysis in achieving management support of 
operational and patient care quality improvement efforts.  
These objectives are reinforced through a hands-on 
training exercise that provides a practical application in 
identification and quantification of hard and soft financial 
and productivity impacts as well as materials, equipment 
and purchased services cost savings. 
 
To date, this methodology has been used successfully to 
provide assessment of financial impact for over 30 clinical 
practice guideline and operational improvement projects 
over the last 3 years. 
 
The Quality Improvement Methodology 
This methodology has primarily been applied for financial 
analysis of Lean and Six Sigma projects.  This 
methodology is described in detail in works by 
Woodward-Hagg, et al 5,6.  The structured methodology 
presented in these projects is summarized below: 
 
• Define the problem, including aligning project goals 

to customer requirements and business objectives.  
• Measure the process by collecting relevant data to 

identify operational barrier.  
• Analyze to verify connection and cause of problems. 

Perform PDSA cycles to test assumptions and solution 
pathways. 

• Improve or the process by developing and 
implementing future state processes. 

• Control the process and improvements over time.  
 
Excel Based ROI Template 
To enable effective and consistent ROI analysis between 
project teams, a standardized Excel based ROI tool was 
developed.  This tool includes a user interface section for 
entry of financial information as well as an automated 
summary sheet that compiles overall project impacts from 
the data entry sections. 
 
 

Methods 
 
Preliminary ROI Model 
As described by Woodward- Hagg7, the project cycle 
begins with creation of a Champion team to identify an 
opportunity for improvement and complete a process 
improvement project charter document.  An example of the 
project charter document is shown in Appendix A, Figure 
1. The  project team typically meets during multiple 
sessions to evaluate the project alignment to organizational 

strategic objectives, define the project goals and determine 
expected project deliverables.   
 
While developing the process improvement project charter 
document, the Champion group is also required to create 
the ‘preliminary’ ROI model. This model is created 
through identification and estimation of financial impacts 
and implementation costs expected as a result of the 
project.  To provide confidence within the preliminary 
financial model, financial officers within the organization 
validate the model to insure that assumptions and estimates 
are clearly outlined. Following this review, the preliminary 
ROI analysis is presented to the project team along with 
the project charter, insuring that the anticipated financial 
impacts are clearly understood.   The ROI analysis is 
shown in Appendix A, Figure 2.  
 
An additional advantage of creating the preliminary ROI 
model during the Champion phase is to quantify the 
anticipated ROI impact of selected projects prior to 
chartering the project team.  Through the creation of 
standardized ROI analyses during project selection, 
multiple projects can be directly assessed and compared 
against organizational financial goals.  
 
Project ROI Model 
Following completion of the project charter, the Champion 
group typically charters a project team composed of front 
line staff members heavily involved in the process under 
investigation. The role of this team is to optimize the 
processes under investigation as outlined in the project 
charter.   
 
The development of the detailed ‘project’ ROI model 
begins with the creation of detailed flow diagrams or 
process maps.  Within the Lean and Six Sigma , these tools 
are developed during the process baseline. We have 
presented an example or a process flow diagram in 
Appendix A, Figure 3.  
 
After the process maps are created and validated and ideas 
for improvement are developed and tested, the project 
team refines the project ROI model through identifying 
opportunities for increased revenue, cost reduction or cost 
avoidance within each step of the process.  These cost 
impacts are categorized as productivity impact, hard 
operational savings and additional revenue generation.  
Information from economic analyses available from 
evidence based clinical literature is used to link the cost 
impacts to improved patient outcomes.  Financial 
managers on the project or champion teams are tasked with 
providing information on hospital specific costs, such as 
payer mix, patient demographics, costs of billings and 
collections, specific productivity rates per department, 
contract pricing, service costs, materials, and equipment 
costs.  Additionally, left without being seen (LWBS) rates, 
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diversions, market share, days outstanding on accounts 
receivables may be included within the spreadsheet 
depending on the project context.   
 
Similar to the preliminary model, the project ROI model 
developed during this phase of the project includes 
estimates of implementation costs.  This provides an 
updated, but not yet complete, project ROI analysis.   
 
The project ROI model is again updated following any 
implementation pilot.  As this point in the project cycle, 
the implementation plan is used to determine resources and 
investments required to achieve process improvements.   
This more complete project ROI model is presented to the 
Champion group for their approval during the pre-pilot 
tollgate review.   
 
Model Validation 
ROI model validation also occurs following the project 
pilot.  The process improvements implemented during the 
pilot are linked to financial indicators and compared 
against the actual, required costs for the pilot 
implementation.  This model is presented to the Champion 
group during the post-pilot tollgate for validation. As the 
project moves into full implementation, the ROI model is 
regularly updated using the dashboard measurements 
developed as part of the control plan.  
 
 

Instructional Materials 
 
To support development of the ROI model and use of the 
Excel based template, training tools and hands-on 
exercises have been created.  These methods are used to 
introduce the Champion and project teams to healthcare 
based financial concepts and requirements for creating 
robust financial models.   
 
Healthcare Financial Basics 
The training exercise begins with instruction on 
“Healthcare Financial Basics” which includes an overview 
of how hospitals operate, make and spend money, 
including the components of healthcare operating and 
capital budgets.  Specific definitions approved by the 
Financial department with respect to qualifications for hard 
and soft savings as well as revenue generation are also 
discussed.  Note that these definitions often vary by 
healthcare organization and, as a result, team facilitators 
often meet with the organization financial executives to 
customize the template and definitions prior to the training 
exercise.  
 
This instruction continues with a review of the Cost of 
Poor Quality (COPQ) and the different types of waste that 
is often present in healthcare systems, including 

discussions and examples of how these parameters are 
measured and allocated. 
 
ROI Exercise  
Following the hospital basics instruction, the team moves 
to an exercise developed to provide the project team with 
hands-on experience in assessing the project financial 
impact prior to application to the project focus area.  
 
The case study used during this exercise is typically an 
Environmental Services waste removal project. During the 
hands-on exercise, the project team is divided into 2-3 
groups, with each group receiving the following: 
 
• Written Project Charter 
• Process Map for case study 
• Process Observation Worksheets and Time trials data 

for case study 
• Poster Sized Return on Investment Analysis 

calculation template, with screen shots corresponding 
to the Excel based template worksheets 

• Other tools a required, including markers and 
calculators 

 
Each group reads the case study project charter to 
understand the project scope, reviews the current state 
process maps, the project observation notes and time trial 
data.  The teams are allocated approximately 30 minutes to 
discuss the information and data they have received, assess 
and quantify operational barriers (waste) present in the 
current processes and enter this information into the ROI 
templates.  The teams are then given another 30 minute 
segment to develop action plans to remove or mitigate 
these barriers, estimate implementation costs and enter this 
information into the ROI template.  
 
After the groups have completed the ROI exercise for the 
case study, they are asked to present it to the other groups.  
Very often, there are significant differences between 
assessments conducted by the groups, and conceptually, 
this is important in the learning cycle, as the team 
members begin to recognize the variation that can occur in 
quantifying financial impact.   Intense discussions related 
to minimizing this variation and model validation often 
occur and are used to further develop and refine the 
economic evaluation methodology. 
 
Following the completion of the hands-on exercise using 
the Environmental Services case study, the team is then 
challenged to apply the methods learned to development 
and validate a ROI model for the process under 
investigation by their project team. The team is encouraged 
to present and discuss their model with their respective 
Project Financial Champions to validate the approach prior 
to any project tollgates or management reviews.  
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Conclusions and Recommendations 
 
We have developed and implemented a standardized 
methodology for economic evaluation of quality 
improvement projects within healthcare.  This 
methodology includes an Excel based ROI template and 
instructional materials and exercises. 
 
There are multiple recommendations that have been 
developed as a result of implementing this methodology 
across 21 Indiana healthcare facilitates.   
 
These recommendations include: 
 
• Meet with the Hospital Financial Executive prior to 

the project start. It is imperative that the healthcare 
financial methodology, terms, definitions and the 
Excel based ROI template are customized to meet the 
needs of specific healthcare institutions and 
requirements of specific hospital financial executives 
prior to introduction to the project team.  

 
• Insure that healthcare based financial basics are 

introduced.  Healthcare professionals are often not 
familiar with the financial aspects of patient care and 
without knowledge of these definitions and terms will 
not be confident in their analyses.  

 
• Designate a project team member as the ROI analysis 

‘owner’.  Given the negative perception of financial 
analysis for healthcare professionals, it is often 
difficult to find a team member or members to ‘own’ 
the ROI model.  It is very important to identify 
individuals within the project team to work with the 
Financial Champion to regularly update and validate 
the model results and assumptions.  

 
• Recognize that the financial models are a ‘work in 

progress’.  As the project progresses, the financial 
impact models will become more realistic, with the 
final and most accurate model created following the 
pilot implementation.  
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Appendix A: 
 
 
 

 
 
 

Figure 1. Example Project Charter Document 
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Figure 2. Example Process Map 
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Figure 3b.  Cost of Poor Quality (COPQ) 
Summary Template 

Figure 3a.  Project Costs and Summary Template 
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Figure 3c.  Implementation Costs and Expenses 
Summary Template 

Figure 3d.  Project ROI Summary 


