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Preface
The Diabetes Initiative of the Robert Wood Johnson Foundation was designed to demonstrate sustainable 
diabetes self-management programs in “real-world” settings. Through 14 demonstration projects around 
the country, the initiative examined ways to advance diabetes self management in primary care settings 
and to improve the network of community supports for self management. Projects demonstrated improved 
patient engagement in diabetes care and strong clinic-community partnerships resulting in healthier self- 
management behaviors and improved clinical outcomes for the people they serve. An issue that surfaced 
repeatedly was how the individual interventions could be sustained over the long term. This issue of 
sustainability was of great interest to us at the National Program Office and also to our sponsor, the Robert 
Wood Johnson Foundation.
 We recognized that even with demonstrated clinical effectiveness,* the long-term sustainability of the  
various interventions would be greatly enhanced if they could be shown not only to be clinically effective 
but cost-effective as well. In particular, we wanted to demonstrate that a strong business case for compre-
hensive self-management programs could be made to managers and payers. As we discussed the need to 
build a business case with the teams in our collaborative, we soon realized that there was no readily avail-
able set of methods we could offer that would permit our sites to develop their own business cases. There-
fore, this handbook was conceived to meet the need to assemble in one place the rationale, methods and 
tools for building a business case for self management of diabetes.
 Carol Brownson, deputy director of the National Program Office, has worked with Kerry Kilpatrick,  
professor emeritus at the University of North Carolina (UNC) at Chapel Hill, to develop this handbook. 
We hope that it will be a useful guide to those who want to develop business cases for their self-manage-
ment interventions.
 We also want to acknowledge the assistance we received from a number of individuals as we developed 
this handbook. First, this project was possible only because of the support and encouragement of the  
Robert Wood Johnson Foundation and, in particular, Anne Weiss, who served as senior program officer to 
the Diabetes Initiative. Second, much of the material in the handbook builds upon research and publications 
from a series of business case projects at UNC-Chapel Hill that were sponsored by The Commonwealth 
Fund, the Center for Health Care Strategies and the Robert Wood Johnson Foundation. Colleagues at 
UNC, whose work we build on here, include Sheila Leatherman, Kristin Reiter, Sandra Greene and Kath-
leen Lohr. At Washington University, Victoria Anwuri, Candice Graham, Carrie Stetz, Mary O’Toole and 
Stephanie Tower contributed to developing literature searches and editing. Finally, Debra Ritzwoller of the 
Institute for Health Research, Kaiser Permanente Colorado, kindly read and commented extensively on an 
earlier draft. 

Edwin B. Fisher, PhD 
Director, National Program Office
The Diabetes Initiative 

_______________
*The successes of the Diabetes Initiative are described in detail in a special supplement to The Diabetes Educator, 
Volume 33, Supplement 6, June 2007.
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Introduction
This handbook covers a broad range of topics related to building a business case for implementing self- 
management interventions in diabetes. Readers who are new to the concept of establishing a business case  
will likely want to travel through the handbook book step by step. Others with greater familiarity with the  
topic may choose to read sections that pertain to their current interests. The content of the handbook 
unfolds as follows.
 Chapter 1 provides the rationale for establishing a business case for implementing quality-enhancing 
interventions in diabetes, discusses procedural steps and methodological issues that must be addressed in 
developing a business case, and suggests conditions that should be met for an organization to embark on a 
successful business case analysis. It also introduces aspects of the nonfinancial business case. 
 Chapter 2 addresses the nonfinancial business case in greater depth. Importantly, it introduces an 
expanded framework for the business case, taking into account other perspectives such as those of custom-
ers, communities and regulators. Each perspective contains measures beyond return on investment that 
should be considered in making a business case for diabetes self management. 
 Chapter 3 presents the Microsoft Excel® spreadsheet templates that we have used to compute the 
return on investment for quality-enhancing interventions in a variety of settings. The reader who is already 
familiar with the general concepts of developing a business case for quality may want to page ahead to the 
example provided in Appendix B in Chapter 3 to see how the spreadsheets may be applied in practice to 
develop a business case in a clinical setting. 
 Chapter 4 provides a brief review of the evidence of the cost-effectiveness of self-management support 
in diabetes. Our goal is to present representative works from the current literature regarding established 
business cases for self-management support. Although reasonably thorough, this is not a systematic review 
of the literature. Finally, we have included a bibliography that expands on the chapter references.
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Why Should We Care About the Financial 
Business Case?
Interventions to improve patient care are imple-
mented because clinicians, patients or payers 
expect these quality-enhancing interventions 
(QEIs) to be worthwhile, but the published evi-
dence that QEIs are sustainable from a financial 
perspective is remarkably sparse.1 Even though the 
efficacy of self-management support (SMS) is well 
documented, we are interested in establishing a 
financial business case for SMS in diabetes care. 
With today’s increasing demands on providers’ 
time, a convincing business case will help SMS 
interventions to be broadly implemented and 
sustained over the long run. Given several QEIs to 
choose from, decision-makers and payers are more 
likely to implement interventions that improve 
patient care and show a positive financial return on 
investment (ROI). Operating managers of both 
private-sector health care delivery organizations 
and government agencies charged with funding or 
delivering health care services are reluctant to 
invest scarce resources in QEIs that cannot be 
shown to pay for themselves within a relatively 
short time. Even in the most enlightened organiza-
tions, managers charged with maintaining the 
financial solvency of the entity are concerned with 
the impact of new programs in the current budget 
year.2

 Demonstrations can only go so far toward 
convincing providers and payers to adopt QEIs on 
a widespread basis. This is even true when the 
intent is to spread the interventions within a 
specific delivery organization beyond the clinical 
site that has participated in the original demonstra-
tion project or collaborative. For community 
organizations, the challenge is even greater; 
communities participating in SMS programs have 
unique characteristics not replicable in other 

communities to which the intervention could be 
spread. Thus, if the ultimate goal is to attempt to 
align the financial incentives to pay for quality,3  
we need to measure explicitly the costs and savings 
attributable to the interventions and compute the 
ROI for the intervention.
 The fact that deficiencies in the quality of 
health care remain prevalent despite an increasing 
body of evidence to guide the implementation of 
proven quality interventions4-6 demonstrates the 
importance of having a strong business case. 
Policy-makers, payers and employers continue to 

express their frustration that QEIs of demonstrated 
effectiveness are not being implemented on a broad 
basis. Even after decades of careful, evidence-based 
practice research, one of the principal reasons that 
individual providers, hospitals, health care delivery 
systems and payers in the United States give for not 
implementing promising health care QEIs is that 
no business case for quality can be made. Recent 
case studies have confirmed that, in the absence of 
a convincing business case, quality interventions 
have a low probability of widespread adoption and 
a lower probability of being sustained over time.7

What Is a Business Case?
The general notions encompassed in the develop-
ment of a business case for quality are mostly 
drawn from nonhealth care industries. For health 
care, the recent interest in the business case was 

The fact that deficiencies in the quality 
of health care remain prevalent despite 
an increasing body of evidence to  
guide the implementation of proven 
quality interventions demonstrates  
the importance of having a strong  
business case.

1

Chapter 1
Building a Financial Business Case for Self-Management Support in Diabetes Care
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generated by the seminal article in Health Affairs 
by Leatherman et al.7 In that article, the authors 
defined the business case and provided an analysis 
of a series of case studies that sought to confirm 
the existence of a business case in a variety of 
commercial settings: 

A business case for a health care improve-
ment intervention exists if the entity 
that invests in the intervention realizes 
a financial return on its investment in a 
reasonable time frame, using a reasonable 
rate of discounting.*  This may be realized 
in “bankable dollars” (profit), a reduction 
in losses for a given program or population, 
or avoided costs. In addition, a business case 
may exist if the investing entity believes that 
a positive indirect effect on organizational 
function and sustainability will accrue 
within a reasonable time frame.

As the definition suggests, a business case may 
exist even in the absence of a direct financial return 
on investment for the organization that imple-
ments the intervention. Those situations are 
addressed in Chapter 2.

Components of the Business Case  
Analysis
To compute a financial business case for a QEI, 
three things must be estimated:
 1. The costs incurred to develop the  
  intervention
 2. The continuing costs of operating the  
  intervention over time
 3. The savings, increases in revenues or other  
  quantifiable financial benefits that accrue to  
  the organization that implements the  
  intervention

 Surprisingly, in our review of the literature,1  
we found that organizations were frequently able to 
report on the savings or other benefits of a QEI but 
did not report — or perhaps did not know — what 
the cost was to develop and operate the interven-
tion over time. Chapter 4 continues this discussion 
of the literature on the costs of interventions to 
enhance self management. 
 For many organizations, determining the costs 
to implement the intervention and operate it over 
time should be relatively straightforward. However, 
someone has to keep track of these costs. If an 
organization receives external funding to partici-
pate in a quality improvement project, resources 
for tracking investment and operating costs may be 

_______________
*Discounting in this definition recognizes that $1 in hand now is worth more than $1 in the future. That is because a pres-
ent $1 can be earning interest or put to work in other ways. For example, if you can invest $1 at 5 percent, you should be 
indifferent to having $1 now or $1.05 a year from today. You should also be indifferent to having 95.2 cents now and $1 
a year from now because 95.2 cents will grow to $1 a year from now if invested at 5 percent. Thus, 0.952 is the discount 
factor for a 5 percent annual rate of return. In our models, we typically discount future savings or expenditures back to 
the present time. Thus, we express the differences between what we spend on the intervention and what we save as a 
net present value. A positive business case will result in a positive net present value. Because of this discounting process, 
future savings (e.g., savings from reduced foot amputations) do not affect the business case calculations as much as 
savings that occur now. 

10 Steps to Create a Financial 
Business Case

The material that follows outlines and  
discusses the 10 steps required for any  
business case analysis:
 1. Determining the perspective  
 2. Describing the QEI
 3. Identifying the effects of the intervention  
  on structure, process or outcome  
  measures associated with improved  
  quality of care
 4. Designing the study
 5. Identifying and measuring cash flows
 6. Reporting the effects of capacity  
  constraints
 7. Selecting a measure of return on  
  investment
 8. Determining the time horizon
 9. Determining the “right” discount rate
10. Adjusting costs and savings for inflation
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built into the budget. The Excel templates in 
Chapter 3 can help an organization track and 
record the relevant costs.
 In the event that no cost savings or revenue 
increases are anticipated as a result of the QEI, a 
positive financial business case cannot be shown.  
A positive nonfinancial business case, however, 
may be possible (see Chapter 2).
 Although the 10 Steps to Create a Financial 
Business Case are presented in a linear order, an 
organization may need to revisit and modify a 
prior step because of lessons learned. For example, 
a clinical practice may have initially designed a 
pre-post study of establishing group visits to 
augment its diabetes SMS program. Once the study 
was underway, the practice might have determined 
that another clinical site was using a similar SMS 
program and had a similar patient population but 
was not offering group visits. Under this scenario, 
the study design could be changed by adding a 
parallel comparison group even though one was 
not contemplated at the outset.

1. Determining the Perspective
A financial business case considers only the 
perspective of the organization investing in the 
QEI. That is, expenditures required for developing, 
implementing and operating the QEI and any 
associated decreases in costs or increases in 
revenues resulting from the QEI are scored only 
from the investing entity’s perspective. Thus, if a 
physicians’ group practice, for example, imple-
ments an SMS system for diabetes care, a business 
case analysis will only count the cost of implement-
ing the QEI to the physicians’ group and the 
savings or revenue increases directly realized by 
the group. The business case analysis will not count 
reductions in emergency department (ED) visits or 
hospitalizations, which may change costs or 
revenues for other entities, such as a hospital or 
payer in the health care system. Neither would it 
include a monetized value of increases in patients’ 
quality of life or reductions in lost days of work or 
school from improved outcomes.

 This constrained — some may call it myopic 
— perspective is what differentiates a business case 
analysis from a cost-effectiveness analysis, which 
instead takes a societal perspective and thus 
accounts for costs and savings from the QEI 
regardless of whom it affects (e.g., the provider 
organization, the patient, the hospital, other 
organizations or society as a whole). In their article, 
Leatherman et al.7 compared the “business” case 
with both the “economic” case and the “social” case. 
The economic case takes into account the discount-
ed financial benefits and costs, “whether they 
accrue to patients, employers, providers or payers, 
or some other segment of society.” The social case 
extends the perspective to society as a whole, 
scoring benefits such as increased productivity and 
improved quality of life. Thus, the economic and 
social cases expand the perspective beyond the 
entity making the investment in the QEI.
 In a sense, defining the financial business case 
from the perspective of the entity that invests in 
the intervention “loads the dice” against interven-
tions that have high front-end or operating costs, 
that do not reduce costs or produce additional 
revenues for the intervention site, and that do not 
pay off in the short term. When these characteris-
tics are encountered, they may serve as a prompt to 
examine a broader perspective. For example, if an 
SMS intervention does not pay off for the primary 
care practice site that initially implements the QEI 
but results in reduced downstream costs, such as 
reduced ED visits or reduced hospitalizations,  
then the insurer to whom these savings accrue 
should be willing to share its gains with the primary 
care providers. 
 The essential questions to be addressed when 
establishing the perspective in a business case are: 
Who shoulders the costs? and Who enjoys the 
savings? Carefully exploring these questions can 
help identify misalignments of incentives and may 
suggest ways in which health system incentives 
could be better aligned. In one case example, a 
primary care practice had developed improved 
processes of care for its adult diabetic patients that 
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produced demonstrable improvements in hemo-
globin A1c (HbA1c) levels and blood pressure. The 
practice also showed lower utilization of the ED 
and fewer inpatient admissions. Unfortunately, 
these results were not greeted with enthusiasm by 
the chief financial officer of the health system in 
which this practice was embedded because the 
reduction in utilization meant reduction in rev-
enues for the system. In this example, improved 
care aligns with a business case at the level of the 
health insurer that ultimately pays the bills. 
Recognizing this alignment, some health insurers 
are now paying quality bonuses to practices that 
improve diabetes care.

2. Describing the Quality Enhancing  
Intervention
Only QEIs expressly designed to enhance the 
quality of health care services provided in a specific 
delivery setting are considered. The QEI must 
represent a discrete, identifiable change in the 
structure or process of care with an identifiable 
starting point. The selection of a specific interven-
tion should be based on several criteria, including 
an understanding of the patient population needs 
and evidence that a particular intervention can 
positively affect health outcomes. The QEI typically 
involves a specific segment of the patient popula-
tion characterized by diagnosis, prior physiological 
measures, health services utilization, sex and age. 
The description must specify the intervention, 
when it began, where and how it was implemented, 
and what patient population was targeted. A 
complete description also provides details on the 
measures of structure, process and outcomes to be 
tracked over time and some indication of the 
anticipated changes in those measures resulting 
from the intervention. The description should also 
cite the evidence base that persuaded the organiza-
tion to implement the QEI. 
 The implementation of a multimodal diabetes 
SMS program would meet these criteria. The QEI 
description could include, for example, details of 

nutrition education, exercise goal setting, use of 
community outreach workers, a media center and 
other components. The description should be 
sufficiently detailed that other organizations could 
consider how this SMS might be replicated in their 
practice or community.
 The criterion of a discrete, identifiable change 
rules out generalized public health measures or 
media campaigns implemented in a broader 
community setting. It also rules out generalized 
quality improvement or productivity improvement 
programs that, although potentially effective, by 
their nature continuously select process changes 
from a broad menu and evolve over time so that 
patients would be affected by substantially different 
QEIs at successive points in time.8 For example, if 
an organization conducted in-service training in 
the principles of quality improvement for its staff, 
the payoffs in improved efficiency and quality of 
care could be significant. However, because the 
impact of many small changes in the system would 
affect patients with different conditions at different 
points in the treatment process at various points in 
time, determining which interventions affected 
which type of patients and by how much would  
be impossible.

3. Identifying the Effects of the Quality  
Enhancing Intervention
An integral part of a business case analysis should 
be a summary of the effects on quality of care for 
the affected population in parallel with the cost 
and revenue consequences. Although changes in 
quality are not monetized in business case analyses 
unless they directly affect the cash flows of the 
investing organization, the presumption is that an 
intervention must positively affect quality to be 
worthwhile, regardless of the return on investment. 
Moreover, budget-neutral interventions that 
improve quality of care would likely be of interest 
to most health care organizations. In contrast to 
QEI-related costs and revenues, quality measures 
need not be limited to the perspective of the  
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investing organization — they should also reflect 
benefits to the patients targeted by the interven-
tion. The only criterion for including a quality 
measure is that it must reflect care processes or 
health outcomes that can be directly affected by the 
intervention. For an organization implementing a 
QEI that improves patient care but has a negative 
business case, quality data can provide a solid 
foundation from which to begin negotiations for 
realigning payments.
 Although quality improvements may be 
measured in terms of changes in structure, process 
or outcomes, measures will most likely reflect care 
processes, such as the percentage of patients receiv-
ing follow-up care after an ED visit, the average 
annual number of promotora (community health 
worker) visits per patient or intermediate outcomes 
such as HbA1c levels in diabetic patients. Ultimate 
outcomes such as survival rates or reductions in 
limb amputations may be difficult to capture in the 
constrained framework of a business case analysis 
because patients may be lost to follow-up or the 
study period may end before such events occur.  
If data on HbA1c, blood pressure, body mass index 
or other physiological measures trend in the right 
direction, it may be possible — using published 
data — to project savings from the reduction in 
long-term complications. This approach is  
explored in greater depth in Chapter 4.

4. Designing the Study
The gold standard for a business case analysis, as 
with the evaluation of new technologies or drug 
therapies, is the randomized controlled trial 
(RCT).9 In practice, few business case studies can 
achieve this level of rigor. First, the presumption of 
implementing the QEI is that patients in the 
intervention are receiving improved care based on 
available evidence. Thus, in some circumstances 
providers will find randomly assigning patients to 
a “usual care” control group to be unethical. 
Second, our experience suggests that many QEIs 

are tested within narrowly defined settings and 
populations. Therefore, carving out a control group 
might result in sample sizes so small that statistical 
power would be compromised and contamination 
that occurs as providers share best practices with 
colleagues might be impossible to avoid. Third, the 
research capacity to conduct RCTs may not exist in 
many health care delivery settings. 
 Organizations can consider two alternatives  
to random assignment of patients to experimental 
and control cohorts. If research rigor is the goal, 
then a population at another practice site or in 
another geographic region that is sufficiently 
similar in relevant characteristics could serve as a 
comparison group. A viable comparison group 
helps alleviate concerns about regression to the 
mean (e.g., patients with extremely high costs in 
one year whose costs return to the average in 
subsequent years regardless of any intervention) 
and about external influences that could affect 
intermediate outcomes or health services utiliza-
tion. For many audiences and purposes, however,  
a pre-post study may be the best that can be done. 
With sufficient baseline data (before implementa-
tion of the QEI) to capture seasonal or other 
secular effects and trends in the data, a pre-post 
study can be a sufficient means of assessing effec-
tiveness for management decisions. 
 To achieve statistical power in many evalua-
tions of QEIs, small cohort sizes dictate that new 
patients be introduced in the sample to replace 
those who drop out, in contrast to tracking a fixed 
cohort through time. If patients added over time 
are sufficiently similar to those who leave, this 
approach does not greatly threaten statistical 
validity.10 A more vexing problem is how to deal 
with the dose effect, meaning that patients who 
join during the intervention may be less affected 
than those who were present at the time the 
intervention began. One way to deal with this is to 
consider “time in trial” as an explanatory variable 
in the analysis.
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5. Identifying and Measuring Cash Flows*
For a pure business case analysis, all cash flows 
should be incremental (i.e., outflows or inflows that 
would not have occurred had the QEI not been 
implemented) and reflect actual flows of resources 
rather than accrual accounting data. In practice, 
however, identifying truly incremental cash flows 
is extremely difficult. Three methodological issues 
are likely to arise in various settings:11

1. Routinely collected administrative datasets are  
 often the most expedient way to identify  
 utilization changes and related costs. However,  
 the use of administrative data not originally   
 designed for analytic studies poses multiple   
 challenges particular to the specific health care  
 context of any organization. For example,   
 insurance claim files of private-sector  
 companies or public programs such as  
 Medicare or Medicaid are records of financial  
 transactions, which require careful collation to  
 recreate the comprehensive, nonduplicative   
 record of a health care episode. In addition, the  
 billed charges that often appear in insurance   
 claim files may not accurately reflect cash  
 payments or costs. Reimbursed charges may   
 provide a better estimate of cash flow but may  
 not  be available. In settings that use a  
 capitation form of payment, the charge or   
 payment information in administrative   
 systems may be a type of “shadow” pricing   
 used as an indicator of cost. Finally, adminis-  
 trative systems will probably not provide   
 information about rate increases or inflation;  
 these factors can confound analyses based on  
 changes in overall service costs. 
2. Identifying and measuring investment and   
 operational costs (e.g., personnel, educational  
 materials, equipment and supplies, space, and  
 a share of the organization’s indirect or over-  
 head costs) would ideally be accomplished by  
 using cost accounting information. However,  
 in many health services settings, cost account- 

 ing systems are unavailable or unable to easily  
 provide the types of specialized data needed   
 for business case analyses. Existing financial   
 accounting systems will likely not provide the  
 level of detail required to fully account for all  
 intervention costs. To estimate the costs of   
 implementing and operating an intervention  
 requires either retrospective surveys or pro-  
 spective effort reporting from staff involved in  
 the intervention. For example, if a medical   
 director in a health plan or hospital reallocates  
 50 percent of their time from other responsi-  
 bilities to the QEI, existing accounting systems  
 will likely not measure the actual hours they   
 devote to the intervention design and opera-  
 tion or the opportunity cost associated with   
 the transfer of hours — that is, the cash flows  
 lost because of the reallocation of effort.   
 Organizations may instead turn to retrospec-  
 tive estimates based on readily available   
 methods of allocation. For example, 50 percent  
 of the medical director’s salary is allocated to  
 the QEI. Alternatively, specially designed time  
 and effort reports can be implemented to track  
 personnel costs for the intervention. These   
 types of estimates might be the only economi- 
 cally viable alternative for obtaining the   
 personnel cost data. However, arbitrary   
 allocations of overhead costs are susceptible to  
 manipulation.
3. Some interventions may precipitate changes in  
 clinical practice, which could either cost   
 money or save money. Again, these changes   
 should only be costed out if they are the direct  
 result of the intervention and not something   
 that is done for patients receiving usual care.   
 We have already discussed gathering cost   
 information on personnel time and operational  
 costs of the QEI. If the intervention being   
 studied also precipitated other changes, such as  
 increasing the number of foot or eye exams or  
 increasing the use or testing of supplies or   

_______________
*Much of the material in the remainder of this chapter has been adapted from work initially published in the International 
Journal for Quality in Health Care (Reiter KL, Kilpatrick KE, Greene SB, Lohr KN and Leatherman S. “How to Develop a 
Business Case for Quality.” International Journal for Quality in Health Care, 19(1), February 2007.)
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 medications, then the additional costs of these  
 changes should be included to the extent that  
 they are borne by the entity from whose   
 perspective the analysis is being done. On the  
 other hand, having personnel such as a promo- 
 tora perform tasks formerly done by a physi-  
 cian or nurse may enhance patient care but   
 reduce personnel costs on a per visit basis.   
 Pharmacy costs represent a particularly   
 challenging situation because any increases in  
 drug costs may be covered by a pharmacy   
 benefit carve-out or by the patients themselves.  
 While these costs may be significant, unless   
 they are a direct cost to the practice or insurer  
 whose perspective is taken in the analysis, they  
 are not relevant to the business case. However,  
 they may be relevant to the economic or  
 social case.

6. Reporting the Effects of Capacity  
Constraints
Because a business case study is typically conduct-
ed in the context of an existing organization, the 
physical facility configuration, staffing mix and 
levels, and existing equipment may significantly 
influence both the costs and outcomes of the 
intervention. An organization with ample capacity 
may encounter no new costs to accommodate the 
intervention, whereas an organization with tight 
capacity constraints may have to add new staff and 
expand facilities or equipment. Capacity con-
straints may also dictate whether an intervention is 
wholly developed and offered within the organiza-
tion or contracted to a third party, which will affect 
the cost analysis by requiring that it include the 
contract costs. Business case analyses should make 
clear where the organization is operating with 
respect to its capacity constraints so that replica-
tion of the results in another setting can be prop-
erly assessed. 

7. Selecting a Measure of Return on  
Investment
ROI should be measured in a way that will reso-
nate with financing departments or budget offices. 
Three standard ROI measures are available: net 
present value (NPV), benefit/cost ratio and rate of 
return. Of the three measures, NPV is superior. 
 NPV measures the discounted aggregate effect 
of cash inflows and outflows accruing to an 
organization as a result of a QEI. Cash flows are 
discounted at an organization’s opportunity cost of 
capital (e.g., the current borrowing rate) and 
summed to get a single dollar amount of the 
financial consequences of investing in a QEI. NPV 
is the best measure of ROI because it is straightfor-
ward and consistent. Regardless of the pattern of 
cash flows (i.e., inflows vs. outflows) or the classifi-
cation of cash flows as returns versus costs, NPV 
will provide a single, easily interpretable result. If 
the NPV is positive, the QEI adds financial value to 
the organization. If the NPV is negative, the QEI 
consumes resources in excess of what are returned. 
NPV can also be reliably compared with other 
similarly calculated NPVs to rank multiple projects 
available to an organization. 
 The benefit/cost ratio is calculated by dividing 
returns by costs. Thus, it provides a measure of the 
financial return that can be expected per monetary 
unit invested in the QEI. If cash flows are discount-
ed, the benefit/cost ratio is simply a variation on 
NPV. However, when compared with NPV, the 
benefit/cost ratio has two weaknesses. First, it 
allows for discretion in the definition of the 
numerator and denominator. For example, the 
costs that are included in “investment” costs (the 
denominator) may vary from one organization to 
another. In some benefit/cost ratios, investment 
costs will reflect only costs to implement a QEI, 
and operating costs will be subtracted from the 
savings (the numerator). In others, investment 
costs may be more comprehensively defined to 
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include both implementation and operating costs. 
Because the benefit/cost ratio is a ratio, the final 
result critically depends on this definition. 
 Second, in comparisons of multiple projects, 
the benefit/cost ratio may provide an incorrect 
ranking. For example, business case analyses of two 
QEIs may result in benefit/cost ratios of 2.0 and 
1.5. However, the NPVs of the two projects might 
be $15,000 and $500,000. The benefit/cost ratio 
alone would suggest that the first QEI had the best 
business case, yet the second QEI would create the 
most value for the investing organization. 
 By varying the discount rate, an analyst can 
find the internal rate of return (IRR) — the rate 
that yields an NPV of zero for any given QEI 
project. In contrast to NPV and the benefit/cost 
ratio, a rate of return provides an intuitive way of 
looking at the magnitude of returns relative to 
costs and can be compared to a target rate of 
return, or “hurdle rate,” to determine whether a 
QEI satisfies an organization’s desired rate of return 
on its investments. However, calculating an IRR 
can be challenging. If the pattern of cash flow 
shows alternating inflows and outflows, the IRR 
may have multiple solutions. Moreover, organiza-
tions may find the identification of an appropriate 
hurdle rate for process innovations to be difficult. 
 In light of the weaknesses of the benefit/cost 
ratio and the IRR, we recommend the use of NPV 
to measure ROI. In combination with quality 
information, NPV allows organizations to commu-
nicate with finance and budget personnel about the 
financial consequences of a QEI for the organiza-
tion. In our experience, financial officers must be 
convinced that taking on the risk of investing in a 
QEI is in the organization’s best interests. Making 
the case for quality investments requires knowl-
edge of both immediate budgetary impact and 
longer-term payoffs that consider the opportunity 
cost of the investment. 

8. Determining the Time Horizon
In industrial practice of ROI analysis, the time 
horizon is usually determined by the useful life of 

the technology being evaluated. If, for example, we 
wished to evaluate the ROI for replacing existing 
manufacturing equipment, we would choose a time 
horizon over which we reasonably believed the 
new equipment would be used. For QEI analyses, 
the choice of project time horizon is often less 
clear. Process innovations are much less concrete 
than investments in equipment. Moreover, a 
significant time lag may occur between exposure to 
the QEI and the benefits it creates. Patients affected 
by QEIs may not remain in the care of the invest-
ing organization long enough for the organization 
to realize the benefits. 
 Because the returns from process innovations 
such as SMS for diabetes may occur long after the 
patient is affected by the QEI, business case 
analyses based on short time horizons may under-
estimate ROI. However, short time horizons are 
often required because patients move in and out of 
programs of care or in and out of a geographic 
region where a particular intervention is used. The 
simplest solution may be to set the time horizon to 
the average time that patients might be affected by 
the intervention. Alternatives include the exposure 
time for a given patient cohort, a weighted average 
to account for actual length of time exposed for all 
patients, or the average time over which exposed 
patients are affiliated with the investing organiza-
tion. Everything else being equal, the conservative 
approach is to select the shortest reasonable time 
horizon consistent with the technology and the 
setting of the intervention being evaluated.

9. Determining the “Right” Discount Rate 
Choosing a discount rate is a challenge in any 
setting. In theory, the discount rate should reflect 
the risk-adjusted opportunity cost of investing 
funds in a QEI. That is, it indicates the return given 
up by not investing the funds in another, equally 
risky project. In practice, however, organizations 
may not know either the opportunity cost or the 
project’s risk. For example, one common measure of 
opportunity cost is the organization’s cost of bor-
rowing. But organizations funded by governmental 
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entities may not engage in their own borrowing. 
Furthermore, public organizations unaccustomed to 
thinking in terms of return to investors may not be 
aware of expected returns on alternative investment 
opportunities. Finally, methods for determining 
health-related project risk are complicated,12 and the 
cost of engaging in such analyses likely outweighs 
the benefits for the business case. 
 If the time horizon for a business case analysis 
is short, the choice of discount rate is inconsequen-
tial. Still, organizations engaging in business case 
analyses should at a minimum acknowledge that 
some opportunity cost exists to investing in quality 
and give some reasonable consideration to what 
that cost might be. Failing to require a reasonable 
ROI over the long term will result in the eventual 
depletion of the organization’s funds.
 Economists can endlessly debate the appropri-
ate discount factor. In practice, because the time 
period of a business case analysis will likely not 
extend beyond several years, a discount factor in a 
reasonable range (e.g., 3 percent to 10 percent) will 
not likely affect the conclusion.

10. Adjusting Costs and Savings for  
Inflation
In the absence of a control group, organizations 
may choose to look at costs and savings from a 
QEI in real terms — that is, in monetary units 
indexed to a base year to adjust for the effects of 
inflation. Analyzing cash flows in real terms 
separates changes in utilization from changes in 
price. In a market undergoing rapid price increas-
es, if costs and savings are not brought back to a 
common base year, the analysis runs the risk of 
significantly underestimating the monetary savings 
from the intervention.
 In practice, however, adjusting for inflation is a 
challenging process, because a general medical 
price index is unlikely to apply to all elements of 
the cash flows. For example, prices paid for specific 
services such as hospital stays or physician visits 
may increase at rates far different from cost 
elements such as staff wages. Thus, cost elements 

must be separated and appropriate deflators 
applied to each element. Furthermore, if cash flows 
are inflation adjusted, discount rates reflecting 
opportunity cost must also be stated in real terms 
(i.e., inflation adjusted). Over a short time horizon, 
organizations may want to consider nominal  
cash flows. 

Determining Organizational Readiness for 
Business Case Development 
In our experience with a variety of interventions in 
both public and private health care delivery 
systems, we have found that organizations need to 
ensure that certain conditions are met to accom-
plish a useful business case analysis:

· Organizational leadership must be committed  
 to the project and the evaluation.
· The intervention must be discrete and defin-  
 able. Some interventions have value but are so  
 diffuse and idiosyncratic that they have no   
 well-defined starting point and replication   
 elsewhere cannot be reasonably expected.
· Organizations should establish safeguards to   
 ensure that they conduct the business case   
 analysis with integrity and that biases and   
 conflicts of interest do not influence the results.

Table 1-1 lays out some typical antecedents for a 
successful business case analysis and should 
prompt more detailed exploration of the feasibility 
of doing a business case analysis in your own 
organization. Not all the elements listed are hard 
and fast requirements. Working around some of 
the elements is possible. Nonetheless, as pointed 
out here and in the subsequent chapters of this 
handbook, designing and conducting a valid 
business case analysis requires administrative  
and clinical commitment, thorough preparation, 
adequate data collection and information technol-
ogy resources.
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Table 1-1: Readiness for the Business Case Check List

1. Do you have a well-defined, evidence-based project that has a specific starting date? A general goal, such  
 as developing a greater focus on family-centered care, is not a project. A project will consist of identifiable  
 tasks to be completed and will typically require additional resources to carry it out. The care delivered after  
 the project is implemented will differ from the care delivered at baseline in definable, measurable ways.
2. Can your organization identify the patients — as a cohort — who will be exposed to the intervention? Can  
 you track them over time? Knowing when a patient is enrolled in the intervention will help establish the  
 “dose effect” of the intervention on that patient.
3. Do you have a system in place — or can you create one — that can quantify what it costs the organization  
 to develop the intervention (e.g., staff time, materials development, information technology system   
 redesign, etc.)? This may require working with a business manager who may not be a member of the   
 project team.
4. Do you have a system in place — or can you create one — that can quantify what the intervention costs to  
 operate over time? This would be the additional operating costs attributable to the intervention, over and  
 above the cost of providing usual care.
5. Can you measure changes in the cost of care or the utilization of services resulting from the intervention?  
 Determining the changes will require that you are able to estimate baseline levels of cost or utilization for  
 the relevant patient cohort.
6. Do you have a system in place — or can you create one — to capture revenue increases resulting from the  
 intervention? 
7.  Can you identify a quality bonus that can wholly or partially be attributed to the existence of this project? 
8.  Can you identify additional revenues from offering services that had not been offered prior to the  
 initiation of this intervention (e.g., group visits) or from more comprehensive services being billed at a  
 higher level?
9. Can you measure changes in the quality of care resulting from the intervention? Are those changes in   
 processes of care or outcomes of care? Determining the changes will require that you are able to identify  
 and measure specific quality indicators that you expect the intervention to affect.
10. Do you have a system in place — or can you create one — to capture indirect benefits from the interven- 
 tion, such as improvements in your organization’s sustainability?
11. Can you measure decreases in days lost from work or days lost from school that could reasonably be   
 attributed to improvements in the quality of care?
12. Can you quantify other economic or social impacts of the improved care?
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As a counterpoint to Chapter 1, this chapter 
discusses measures other than ROI that could 
compel an organization to implement an SMS 
system for diabetes care. All organizations, even 
those with a strong profit motive, recognize that 
other financial measures of organizational perfor-
mance are useful and that financial measures alone 
are not sufficient for long-term organizational 
survival. This is the line of reasoning that Kaplan 
and Norton1 have developed in their “balanced 
scorecard” approach to the measurement of 
organizational performance.

 As previously noted, many health care delivery 
organizations face considerable headwind when 
attempting to establish an ROI-focused financial 
business case. This may be the result of misaligned 

incentives in a fragmented health care system in 
which savings to one entity may result in reduc-
tions in revenue to another entity. We also noted 
that although the framework for a business case is 
conceptually straightforward, actually quantifying 
the costs, savings and revenue consequences of an 
intervention may exceed the capacity of an organi-
zation’s cost accounting and information technol-
ogy systems. These concerns extend to even the 
most sophisticated of service delivery organiza-
tions or health insurers, whose accounting systems 
are designed to create or pay bills, not to evaluate 
health services interventions.
 Although some of these impediments to the 
development of a financial business case are now 
becoming more generally recognized and slowly 
being reduced, even if the data barriers to develop-
ing an ROI were to be resolved completely, busi-
ness case arguments other than ROI must be 
carefully considered.

An Expanded Framework for the  
Business Case
Norton and Kaplan organized their performance 
measures by four perspectives: financial, customer, 

All organizations, even those with a 
strong profit motive, recognize that 
other financial measures of organiza-
tional performance are useful and  
that financial measures alone are not 
sufficient for long-term organizational 
survival.

Business Case Perspectives

Regulatory 
Perspective

Innovative 
and Learning 
Perspective

Community 
Perspective

Internal 
Business 

Perspective

Financial 
Perspective

Customer 
Perspective

Chapter 2
Beyond Return on Investment: Other Financial and Nonfinancial Business Cases 
for Self-Management Support in Diabetes Care
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internal business, and innovation and learning. 
They argued that strength in all four perspectives 
and balance among them are essential for organi-
zational growth and long-term survival. In the 
current context, we add two additional perspec-
tives: regulatory and community. Each perspective 
contains measures beyond ROI that should be 
considered in making a business case for SMS. 

Financial Perspective
As noted in Chapter 1, ROI is a compelling ap-
proach to establishing a business case because it 
ties all present and future expenditures required 
for a given quality intervention to all the present 
and future savings or revenue increases generated 
by the intervention and discounts them back to 
present dollars. Thus, a properly computed ROI 
encompasses the total picture of the real cash flows 
for the organization at risk. To be truly convincing, 
the costs, savings and revenue increases used in the 
ROI calculation must also be compared to those of 
a control group so that financial and quality 
changes can be attributed confidently to the 
intervention and not to factors that have affected 
all similar patients regardless of the care process. 
 So what can an organization do if it wants to 
justify the implementation of a program financially 
but does not have all the data required for a full 
ROI calculation? Several alternatives are possible. 
We highlight three: achieve budget neutrality, 
compute the “bang for the buck” and deal with 
displaced benefits.
 One of the most appealing financial measures 
in the current climate of constrained resources is 
budget neutrality. If by implementing supports for 
self management an organization can simultane-
ously show increases in quality of care and improve 
the efficiency of the care delivery process by other 
means (e.g., implementing group visits, assigning 
tasks to volunteers or lower-paid personnel), then 
increased quality can be demonstrated at no 
increase in cost (i.e., budget neutrality). Although 
budget neutrality by definition results in a zero 
ROI, arguing against implementing a project that 

improves care at no overall increase in cost would 
be difficult, unless accomplishing it would divert 
resources from positive ROI interventions.
 If budget neutrality cannot be achieved 
because the implementation of SMS costs more 
than the previous system, then an argument may 
be made that SMS gives more “bang for the buck” 
than alternative uses of the organization’s financial 
resources. In other words, the measurable increases 
in quality are worth the increased expenditure of 
resources because no other intervention is likely to 
improve care as much as SMS. This approach is 
usually called cost-effectiveness analysis. It requires 
that the organization gather two essential kinds of 
information. 
 First, the organization will need to know the 
costs of implementing and operating the new 
program. These costs include personnel, educa-
tional materials, equipment and supplies, any new 
space required, and a share of the organization’s 
indirect or overhead costs. (The spreadsheet 
templates in Chapter 3 may be helpful in this 
exercise.)
 Second, careful measurements of the changes 
in quality that occurred as a result of the new 
program must be collected. These include process 
measures such as increases in the percentage of 
patients receiving tests for HbA1c, retinal exams 
and nephropathy screenings; patient physiological 
measures such as HbA1c levels, low-density 
lipoprotein, blood pressure and body mass index; 
measures related to patient satisfaction and quality 
of life; and measures of staff satisfaction. Identifica-
tion of the desired process and outcome measures, 
the design of data-gathering instruments and 
processes, and the means of analyzing and report-
ing these data will clearly need to be developed and 
in place before the intervention begins.
 With both the cost and outcomes data in hand, 
an assessment can be made of the incremental 
increase in cost for the observed level of quality 
improvement. The business case argument from 
the perspective of the implementing organization 
then becomes that the measurable level of quality 
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enhancement for SMS exceeds or equals the level 
of quality enhancement that could be achieved 
through alternative uses of the organization’s 
resources. (Incidentally, this process of quantifying 
costs and outcomes will force the advocates of 
other alternative treatments, such as using new 
medications, to justify their claims for quality 
enhancement with similar objective data, which is 
good organizational discipline.) This example 
assumes that comparisons are being made between 
alternative care processes for similar patients. If 
potential quality enhancements for different types 
of patients are being compared, the analysis 
becomes more complicated. If, for example, an 
organization wished to compare the costs and 
quality gains from SMS for adult patients with 
diabetes to the costs and quality gains resulting 
from enhanced prenatal services, then some 
common quality metric — such as quality-adjusted 
life-years — must be used for both groups of 
patients. Unfortunately, in the real world of 
financial management, quality-adjusted life-years 
do not resonate strongly with the chief financial 
officers of organizations. Hard data on increased 
cash flows or reduced operating costs resulting 
from an intervention are likely to be more  
persuasive.
 Making a financial business case becomes 
more complicated when the benefits accrue to 
organizations other than the entity making the 
investment in the QEI. An example of displaced 
benefits was discussed in Chapter 1, in which the 
costs of the QEI were borne by a primary care 
practice but the reductions in utilization of the ED 
and in inpatient hospitalization were realized by an 
affiliated hospital. In this case, the ultimate benefi-
ciary of the savings would be the health insurer for 
the affected patients. If benefits are displaced, the 
task for the organization that delivers the improved 
care is to leverage the downstream benefits to 
extract gain-sharing payments from the organiza-
tion that receives the benefit. Enlightened health 
insurers have provided quality bonuses or incen-
tive payments to individual group practices and 

health plans that implement QEIs designed to 
maintain glycemic control and enhance health 
status in patients with diabetes.
 Mercy Clinics, a large, multispecialty group 
practice in Des Moines, Iowa, successfully imple-
mented a patient SMS system for adult diabetes 
care and also created a strong business model to 
sustain these quality interventions over time. 
Mercy Clinics was able to leverage its successful 
quality enhancements into additional payments  
for patient education from Wellmark, which covers 
25 percent of its patients and is its largest insurer. 
These are billed at the same time as an evaluation 
and management service.2

 When Wellmark was looking for a delivery 
organization to do innovation work to improve 
outcomes in diabetes for the state of Iowa, it was 
ready to explore QEIs. Mercy Clinics had been 
tracking data on adult diabetes care in two prac-
tices, and it had data on the percentage of patients 
whose testing was completed and the percentage 
who were meeting their goals. Wellmark wanted to 
test a pay-for-performance (P4P) system for 
meeting guidelines, and Mercy Clinics had the 
disease registry in place that could provide the 
required data. Recently, the P4P arrangement 
between Mercy Clinics and Wellmark generated 
the maximal total payment of several hundred 
thousand dollars for all 25 providers involved. 
Wellmark believes that quality initiatives such as 
SMS and outcomes tracking and reporting reduce 
its costs by reducing complications as well as ED 
and hospital visits. These P4P payments — along 
with increased billings for group visits, proper 
coding for enhanced visits and increased revenues 
from internal laboratory services — provided a 
positive business case for the clinic’s expanded 
SMS services for adults with diabetes. 
 David Swieskowski, vice president for quality 
at Mercy Clinics, summarized the experience:2

[Physicians] have the power to make all 
the changes they need to deliver excel-
lent care and still make money. They must 
look for new ways to deliver care, work in 



16

teams, and have trained folks around them 
to help. With a registry, planned or group 
visits, and SMS, physicians can deliver 
excellent care in a way that is financially 
sustainable.

 Another example of P4P is provided by the 
Monroe Plan for Medical Care in Rochester, New 
York. (JA Stankaitis, 2004, personal communica-
tion) The Monroe Plan is a managed care organiza-
tion serving low-income individuals and the 
working poor with a mission to improve the health 
status of enrollees and their families. Excellus 
BlueCross BlueShield in New York state contracts 
with the New York State Department of Health 
(NYSDOH) to provide health care services to the 
Medicaid population on a per-member per-month 
(PMPM) capitation basis. Excellus, in turn, con-
tracts with Monroe by providing a PMPM capita-
tion payment that places Monroe at full risk for 
providing the contracted health care services. 
 NYSDOH assesses plan performance against 
its quality assurance reporting requirements and 
has recognized Monroe as one of the consistently 
best Medicaid managed care entities in the state by 
awarding it a full 1 percent increase in premium 
revenue — the maximum award — as part of 
NYSDOH’s Quality Incentive Program. This added 
revenue has amounted to approximately $1 million 
annually in recent years. A proportional share of 
this added revenue can be attributed to the plan’s 
diabetes initiative. The Quality Incentive Program 
was initiated to encourage the provision of high-
quality health care, which the state expects will 
lower the total cost of Medicaid services. 
 Aetna announced in May 20073 that it has 
incorporated Bridges to Excellence (BTE) into its 
P4P programs for its contracted family practice 
and internal medicine physicians in the state of 
Washington. BTE is a physician recognition 
program designed by the National Committee for 
Quality Assurance (NCQA) and its partners — the 
American Diabetes Association, American Heart 
Association and American Stroke Association. The 

program “encourages high-quality health care by 
providing financial incentives to health care 
providers who demonstrate safe, timely, effective, 
efficient, equitable, and patient-centered care.” 
 In the Washington state market, Aetna pro-
vides health benefits to approximately 280,000 
members, who have access to a network of 90 
hospitals, almost 4,000 primary care physicians 
and more than 7,700 specialists. Internal medicine 
and family practice physicians who are recognized 
by BTE are eligible for incentive payments of $100 
per year per diabetic patient and $100 per year per 
heart/stroke patient. Those payments are in 
addition to what physicians receive for professional 
services provided to those patients.
 A current summary of P4P initiatives is 
maintained on the Healthcare Financial Manage-
ment Association Web site.4 Although the impact 
of P4P on health care quality has been mixed,5 
these examples indicate that health care insurers, 
Medicaid and Medicare are experimenting with 
financial incentives to reward interventions they 
believe will improve the quality of care for their 
members and beneficiaries and ultimately lower 
the costs of care for targeted patient populations.

Internal Business Perspective
Kaplan and Norton1 characterized the internal 
business perspective as identifying customer needs, 
translating those needs into products, improving 
the production and delivery processes, and follow-
ing up with customers after product delivery. These 
elements can also be considered in our current 
context. Moreover, it is useful to step back and 
consider how a proposed intervention such as 
patient SMS fits with the mission of the organiza-
tion and whether the implementation of the 
intervention will likely be facilitated or impeded by 
the internal organizational culture. (Other exam-
ples on these points have been provided by Bailit 
and Dyer.6) 
 Even if an intervention cannot be shown to  
have a viable financial business case, an organization  
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may still pursue the intervention if it is consistent 
with its mission and goals. However, the “it’s our 
mission” argument does not relieve the organization 
of its obligation to know what the intervention costs 
and what changes in quality it produces. Rather, 
when the actual or projected costs and outcomes are 
available, the organization can make an informed 
decision that the level of increase in quality is 
sufficiently large that it should be undertaken as 
long as the drain on financial resources does not 
threaten the organization’s long-term survival.
 An example of this line of reasoning was 
reported by the Group Health Cooperative (GHC) 
in Seattle.7 A detailed analysis of GHC’s smoking 
cessation program, Free & Clear, was one of seven 
case studies for The Commonwealth Fund’s 
business case for quality project. GHC achieved 25 
percent to 30 percent quit rates measured after one 
year — a high percentage for this type of program. 
Despite the fact that smokers are estimated to have 
$1,041 more in medical costs per year than non-
smokers, GHC was unable to demonstrate a 
convincing ROI for Free & Clear, either for its own 
enrollees or for enrollees of other plans to which it 
sold the program. Part of the difficulty in making 
the ROI case was that many of the applicable 
program costs were difficult to measure accurately. 
More importantly, participants in the smoking 
cessation program were known to cost GHC more 
while undergoing treatment, and the cost savings 
were estimated not to occur until at least three 
years in the future. In that time, the successful 
quitter may be employed elsewhere or participate 
in another health plan. Furthermore, the health 
care costs of former smokers are still greater than 
those who have never smoked, thereby attenuating 
the potential savings from the program.
 Tim McAfee, MD, chair of the Tobacco Use 
Subcommittee of the Committee on Prevention at 
GHC, related the smoking cessation program to 
GHC’s core mission:7

We are in the business of helping people 
preserve and improve their health. There 

is demonstrably no cheaper, more effec-
tive way to do this than helping people to 
quit smoking (with the possible exception 
of childhood immunizations). If you don’t 
step up to the plate on this, then you aren’t 
really in the business of helping people 
preserve, restore, and improve their health; 
you are just in the business of trying to 
make money by lowering costs.

 From the perspective of the leadership at GHC, 
the smoking cessation program was continued 
even in the absence of a positive ROI because it 
was consistent with the core mission of the organi-
zation. Of note, however, is that GHC had other 
business lines that were sufficiently profitable to 
carry the smoking cessation program. 
 Closely akin to implementing an intervention 
because it is consistent with the organization’s 
mission is the decision to support an intervention 
because it sends a message that the organization is 
committed to quality care. Being known for a 
culture of quality can have both internal and 
external benefits for an organization. The internal 
benefits can include a higher level of staff satisfac-
tion (which can increase staff retention and lower 
recruitment and retraining costs), increased 
productivity and higher profitability. By definition, 
a culture of quality provides benefits to the patients 
that, in addition to improving patient care, are 
reflected in patient satisfaction scores. 
 Stubblefield8 discussed how he and his team 
developed a culture of quality at Baptist Health 
System. Baptist achieved a competitive advantage 
by transforming an organization that was perform-
ing poorly on virtually every measure of patient 
and staff satisfaction into one that is now consid-
ered among the best health care systems in the 
country. Stubblefield notes that improving Baptist’s 
corporate culture and patient satisfaction has led to 
increased employee loyalty and workforce stability, 
higher levels of productivity and greater profitability.
 At CHRISTUS Health, researchers also found 
statistical evidence that good quality enhances 
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long-term profitability.9 In addition, Stelfox et al.10 

found a correlation between low patient satisfac-
tion scores and higher recorded complaints from 
patients, more risk management episodes, and 
higher rates of malpractice lawsuits. Thus, a culture 
of quality does more than simply make the staff 
feel good about their organization, it makes good 
financial sense as well.
 Measures of performance from an internal 
business perspective also include process measures 
such as patient throughput time, efficient use of 
staff and other scarce resources, and patient 
waiting time. A comprehensive summary of tools 
and techniques available to produce a business case 
for process efficiency can be found in work done 
for the Health Resources and Services Administra-
tion (HRSA) as part of its Finance and Redesign 
Pilot Collaborative.11 With the approaches outlined 
in this handbook, an organization can make 
efficiency improvements that can free the resources 
needed to improve quality and expand the scope of 
its services. Making these internal improvements is 
fully consistent with the budget neutrality goal 
previously discussed. A note of caution is in order, 
however. Do not confuse the business case that 
results from implementing the QEI itself with the 
business case for improving efficiency at the 
operational level. Improving efficiency is always a 
desirable goal, but improved efficiency does not 
necessarily result in improved quality.

Regulatory Perspective
All health care providers must meet federal and 
state regulatory requirements. To obtain commer-
cial contracts, providers must also meet the 
conditions of participation of Medicare, Medicaid 
and, increasingly, commercial third-party payers. 
Although governmental conditions of participation 
at one time addressed only basic health and safety 
standards, current requirements frequently specify 
that quality assessment and performance improve-
ment systems be in place as well. States have also 
designed their own requirements for Medicaid 
providers to participate in quality improvement 

projects or risk sanctions or unfavorable press. 
Thus, a compelling business case can be made for 
complying with all conditions of participation or 
the organization risks the loss of revenues from 
government and private payers. 
 Organizations accredited by the Joint Commis-
sion are deemed by the Centers for Medicare and 
Medicaid Services (CMS) to have standards that 
equal or exceed the standards set forth in the 
federal Conditions of Participation and Conditions 
for Coverage. The Joint Commission accreditation 
process provides a formal link to a private organi-
zation making a determination that affects the 
Medicare and Medicaid certification of a provider. 
Thus, if the Joint Commission strengthens its 
requirements for patient safety or health care 
quality, an immediate business case is made for 
providers subject to Joint Commission accredita-
tion to collect and report the required quality 
measure data and initiate the required quality 
improvement programs.
 NCQA accreditation of health plans is volun-
tary but nonetheless quasiregulatory from the 
perspective of the plans. The federal Medicare 
Advantage program recognizes NCQA accredita-
tion as meeting many of its central quality stan-
dards for managed care organizations and pre-
ferred provider organizations (PPOs). The U.S. 
Office of Personnel Management requires its 
fee-for-service plans offering PPOs through the 
Federal Employee Health Benefits Program to 
collect and report quality performance measures. 
Furthermore, several states now recognize NCQA 
accreditation as a mechanism to assist its health 
plans to meet state managed care requirements. 
 A health plan may need NCQA accreditation 
to compete successfully for state Medicaid or 
commercial contracts. Bailit and Dyer6 discussed 
the situation of HealthNet in California, which let 
its NCQA accreditation lapse in October 2000. 
Immediately thereafter, the Pacific Business Group 
on Health (PBGH) “issued a strong press statement 
against the plan’s intention, and some PBGH 
purchasers froze enrollment in HealthNet,  
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communicated the plan’s lack of NCQA accredita-
tion to its employers and the importance of 
accreditation and offered additional 2001 health 
plan options from NCQA accredited plans.” By July 
2001, HealthNet was successfully reaccredited by 
NCQA and announced its strong endorsement of 
the NCQA accreditation process. So, although 
NCQA had no official standing as a regulatory 
agency, it took on a quasiregulatory role in this 
instance.
 The National Quality Forum, the Hospital 
Quality Alliance, and the Agency for Healthcare 
Research and Quality (through its National Quality 
Measures Clearinghouse), among others, all 
provide guidance on quality measures and bench-
marks that providers should meet. At present, 
these standards are voluntary, but nothing cur-
rently prevents a state Medicaid agency or com-
mercial insurer from adopting these standards or 
others as minimal requirements for participation.
 Under these conditions, an organization 
having a well-developed quality improvement 
program and a high profile as a quality health care 
provider could be seen as meeting a de facto 
regulatory requirement. 

Community Perspective
The community perspective encompasses a broad 
spectrum of stakeholders and interests. An organi-
zation delivering health care services seeks to 
shape its image in the community in ways that will 
maximize its competitive advantage and long-term 
survivability. Similarly, the community will attempt 
to mold the health care delivery organization to 
meet its needs, which sometimes are in direct 
conflict with the business objectives of the organi-
zation. This is especially true for delivery organiza-
tions such as community health centers, which are 
established by the community to meet needs not 
being met by other area providers. 
 Providers that must generate revenues to 
achieve their financial objectives may find that a 
business case can be made for creating an image as a 
quality provider. Enhancing a provider’s reputation  

for quality may generate greater patient volumes, 
expand market share and permit the provider to 
target product lines consonant with its business 
objectives. For example, a community hospital may 
seek to enhance its image as a quality provider of 
obstetrical services with the intent of attracting 
patients to its women’s health and pediatric ser-
vices, which typically have higher contribution 
margins than obstetrics.
 A delivery organization can improve its reputa-
tion for quality through some of the formal 
regulatory or quasiregulatory means discussed 
above. Accreditation at the highest status levels 
confers bragging rights that can be exploited in 
advertising or in campaigns to attract third-party 
contracts. In some states, Medicaid uses its power 
of autoassignment to reward providers that have 
distinguished themselves as high-quality providers. 
Whatever mechanism is used, the organization’s 
goal is to expand market share and enhance cash 
flow.
 Public release of provider quality data through 
such programs as the Joint Commission’s Quality 
Check system (www.qualitycheck.org) or CMS’ 
Hospital Compare system (www.cms.hhs.gov/
HealthCareConInit), which provides comparative 
data on selected quality measures for a set of 
hospitals the user selects, is beginning to alter the 
landscape regarding the kinds of information on 
quality available to consumers. Although it is 
currently rudimentary, CMS provider quality data 
systems will eventually provide explicit quality 
ratings for hospitals, nursing homes, physicians 
and other providers. Patient satisfaction and 
surgical complications data are projected to be 
added within the next year,12 and later the system is 
expected to include quality of care information for 
hospital outpatient settings. CMS intends to 
integrate other data from a variety of public and 
private sources.
 Although not yet available, CMS plans to have 
comprehensive data on quality and cost so that 
consumers can search for providers offering 
diabetes care in their area and see how they rate. 
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CMS says that “this tool could show results sorted 
by the name and location of the provider (loca-
tion), the provider’s quality of care, and the cost of 
the services overall and to the patient (using 
insurance information).” As public data on quality 
become more readily available and more usable, 
the business case for creating a reputation as a 
quality provider will become better defined and 
communicated, and more urgently demanding of 
providers’ attention. 
 Perhaps the most arduous route to enhancing 
an organization’s image as a quality provider is to 
compete for recognition from external organiza-
tions such as the Malcolm Baldrige National 
Quality Program (www.quality.nist.gov). Baldrige 
pushes an organization beyond the requirements of 
accreditation to become consumer focused, quality 
oriented and data driven.8 The enhancement in 
brand identity and image that results from achiev-

ing Baldrige recognition is considered to be worth 
the investment in resources required to compete 
successfully for the award.
 Community stakeholders can also shape the 
mission of a community provider in ways that 
constrain the organization’s flexibility and viability. 
If, for example, an organization is developed with 
the express purpose of providing health services to 
migrant workers, the notions of revenue generation 
and enhancing cash flow are not likely to be viewed 
as particularly central to its mission by officials 
who oversee its budget. If the budget is provided by 
the government or foundations, the principal 
financial objective of the organization is to provide 
services of acceptable quality to the maximum 
number of patients. The business case from the 
community’s perspective is made by reducing lost 

days of work or school for the patients; reducing 
the impact of this population on other community 
health, education and social services; and enhanc-
ing the welfare of the community as a whole. From 
the funders’ perspective, a business case would 
typically mean that the organization did not exceed 
its budget and expended the resources in the 
categories of activities for which the resources were 
provided. When looked at from the perspective of 
those community entities providing the resources, 
the expectations for quality health care are much 
broader and much more challenging than simply 
achieving good care processes and health outcomes 
for a specific cohort of patients. 

Innovation and Learning Perspective
An organization’s effectiveness in the short term 
and sustainability in the long term depend on the 
investment it makes in its people, production 
processes and information systems. These invest-
ments are treated as accounting costs and directly 
reduce profitability or cash retention in the current 
period. However, the business case for an organiza-
tion to invest in innovation and learning is so 
persuasive that its merits are rarely debated.
 A parallel business case can be made for 
investment in QEIs such as SMS for diabetes. As 
previously noted, investment in quality can in-
crease employee satisfaction, productivity and 
retention. A quote from Cheryl Scott, CEO of 
GHC at the time of the case study,7 underscores 
this point:

In a world where there are employee 
shortages, tobacco cessation and chronic 
care are incredible tools for persuading 
people to work for Group Health rather 
than somewhere else. They give employees 
pride about what they are doing. Programs 
like these have a huge intangible benefit 
in the kind of people we recruit, the kind 
of organization you have, the spirit of the 
place, and the kind of consumers who 

An organization’s effectiveness in the 
short term and sustainability in the 
long term depend on the investment it 
makes in its people, production pro-
cesses and information systems.
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choose you. These programs are funda-
mentally important and should never 
be discounted because they become the 
stories of the organization, building its cul-
ture and giving the organization meaning.

 Furthermore, investment in SMS requires 
improvements in the processes of care, the mea-
surement of process improvements and health 
outcomes, and the enhancement of information 
systems to track progress. Whether the change is a 
new disease registry to identify and track patients, 
a new quality-of-life measurement instrument, or a 
group visit model, changes made to implement 
SMS in diabetes permeate the organization, 
positively affect other service lines and send 
tangible messages to reinforce a culture of quality 
in the organization. 
 The degree to which changes in processes and 
information systems affect employee satisfaction, 
retention and productivity can be measured and 
tracked. If coupled with other approaches to 
empowering employees, such as expanding the 
rewards for employee suggestions for improve-
ment, the SMS program in diabetes can serve as a 
catalyst for innovation and learning throughout 
the organization. The business case resulting from 
this shift in culture can be substantially more 
powerful than a short-term financial business case.

Customer Perspective
When we think of customers in a health care 
context, our immediate association is with patients 
or clients. The patient is clearly the most important 
customer and the one from whose perspective the 
performance of the system of care must ultimately 
be judged. But, as anyone who works in health care 
can attest, other customers must be satisfied for an 
organization to remain viable. These include 
governmental and commercial payers; local, state 
and federal agencies and foundations that provide 
either direct or indirect financial support; and a 
host of regulatory and licensing bodies without 
whose approval the organization could not function.

 Successfully making a business case for SMS in 
diabetes means identifying the customer and 
presenting the business case from that perspective. 
Every entity in the system should be interested in 
documented process improvements, improvements 
in intermediate or ultimate health outcomes, and 
measures of patient satisfaction and health-related 
quality of life. Other customers may have specific 
interests beyond clinical quality of care that, if 
properly addressed, could garner their support for 
the intervention. For example, in addition to the 
patient-focused measures mentioned, a state 
Medicaid agency may be interested in decreases in 
lost days of work or school for the population 
targeted by the SMS intervention. Although not 
directly related to either the mission of the health 
care provider or the Medicaid program, measur-
able improvements in these social measures can 
help the Medicaid program sell its budget to the 
state legislature. If your program makes your  
payer or funding organization look good, then 
future support from these sources is more likely  
 to be forthcoming.
 Kaplan and Norton1 identified five core 
measures related to customers: market share, 
customer acquisition, customer retention, custom-
er satisfaction and customer profitability. In our 
current context, a useful exercise is to identify 
principal customers and determine measures that 
relate to that customer for each of these dimen-
sions. It has been our purpose in this chapter to 
suggest customer perspectives and measures that 
may not have come readily to mind previously and 
to suggest how a business case might be made from 
these new perspectives. 

Summary
Making a business case for quality involves more 
than computing ROI. Other perspectives, includ-
ing the internal business perspective, the regula-
tory perspective, the community perspective, the 
innovation and learning perspective, and the 
customer perspective, are all vital. Each perspective 
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suggests relevant measures on which to build a 
business case for SMS. The perspective that is  
most persuasive depends on the context and the 
audience. The core message of this chapter is that 
the ROI business case is not the only business case 
that can be made and, in some circumstances, may 
not be the most powerful. Health care delivery 
organizations and their community partners are 
complex and multifaceted; the effective business 
case must be multifaceted as well. 
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The heart of this chapter is the Excel spreadsheet 
models that can be found on the CD that accompa-
nies this handbook.* The instructions for their use 
are included in Appendix A. An example of the use 
of the models is provided on the CD and in 
Appendix B. 
 As discussed in Chapter 1, creating a financial 
business case analysis requires the collection of 
three types of data:

1. The costs incurred to develop the intervention
2. The continuing costs of operating the  
 intervention over time
3. The effect on revenues and other quantifiable  
 financial benefits or costs that accrue to the   
 organization implementing the intervention

There is a separate spreadsheet (tab) for entry of 
each of these types of data. Each spreadsheet 
displays categories of expense or revenue (cells) for 
the user to fill in. Once the input data are complete, 
the program will compute the ROI for the inter-
vention. In essence, two  analysis options are 
available to the user:

1. Before-after analysis
2. Before-after analysis compared with a control  
 or comparison group

 To affect the analysis compared with a control 
or comparison group (option 2), the user must 
have revenue and/or cost data for the control or 
comparison group in exactly the same format as 
for the intervention group. If a control or compari-
son group is not available, the results of the inter-
vention will be compared with a baseline period 
before the intervention (option 1).
 Two ROI spreadsheets are available: one 
without the control or comparison group and one 
with the control or comparison group. The ROI 
computations are automatically completed and 

displayed by the program by linking the invest-
ment, operating and revenue data to the ROI 
spreadsheets. 
 The ROI spreadsheets provide alternative 
measures of ROI as discussed in Chapter 1:

1. Undiscounted values of the net cash flows  
 by year beginning with the baseline or pre-  
 implementation year
2. Discounted NPV of all cash flows
3. Cumulative ROI by year
4. Internal rate of return

Positive values of these measures indicate that the 
project has a positive ROI. Negative values indicate 
that the project does not pay for itself in the time 
period used in the analysis (set at three years in the 
spreadsheets). As discussed in Chapter 1, each 
measure of ROI has its uses. Financial analysts 
typically look at the discounted cash flows as the 
primary indicator of return, but other measures are 
useful as well. Some accountants prefer to see the 
undiscounted cash flows. When the discount rate is 
low, little difference exists between the undiscounted 
cash flows and the discounted cash flows in any case.
 Also displayed is the cumulative rate of return 
of each project year. For a project that returns more 
in revenues and cost savings than it costs in 
operational costs, the cumulative rate of return 
would typically increase each year. If, for example, 
the cumulative rate of return at the end of three 
years of operation is 3.0, the ratio of cumulative 
discounted gains divided by the discounted 
investment and operational costs at the end of 
three years is 3:1. A ratio of 1:1 is a break-even 
situation at the discount rate selected. A ratio less 
than 1:1 indicates that the project is losing money. 
 Finally, also displayed is the internal rate of 
return, which will be positive for a project returning  

_______________
*The spreadsheet models and the accompanying Appendix A have been adapted from work done in connection with grants 
to the University of North Carolina supported by The Commonwealth Fund and the Center for Health Care Strategies.

Chapter 3
Spreadsheet Models for Computing Return on Investment for  
Self-Management Support
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more than it costs. The higher the internal rate of 
return, the better. As discussed in Chapter 2, 
however, there may be other reasons to continue 
the project even in the face of negative ROI.
 With this brief background, you may now want 
to open the spreadsheet models themselves for a 
tour or turn to Appendix B for a case study example.
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Tab 1. Instructions for Using the Return 
on Investment Template

Proposed Use 
The ROI template was designed to allow organiza-
tions to analyze retrospectively the ROI on QEIs. 
The ROI model seeks to determine whether 
revenues or cost savings by the QEI study popula-
tion will increase sufficiently after the implementa-
tion of the QEI to justify the additional expendi-
tures necessary for its implementation and 
operation. 

Design of the ROI Template 
The ROI template is a Microsoft Excel model 
consisting of three required data entry spread-
sheets, one optional data entry spreadsheet and 
three output spreadsheets. Each of the output 
spreadsheets is linked to the data entry spread-
sheets so that information flows directly to the ROI 
calculations. Cells in the spreadsheets are color 
coded so that users can identify places where data 
must be input by the user and places where calcu-
lations are automatic. The color-coding scheme is 
described below and in Tab 1 (Instructions) of the 
Excel handbook.

Green cells are input cells that allow  
direct data input by users 
   
Yellow cells are intermediate  
calculations (These cells contain formulas  
and should not be edited.) 
   
Gray cells are key outputs (These cells  
contain formulas and should not  
be edited.) 

Data Entry Spreadsheets

Tab 2. Investment Cost Data

General Information
The first spreadsheet in the model captures the 
personnel and nonpersonnel costs required to 
develop the QEI and bring it to the point of 
implementation. A central principle for deter-
mining what costs to include is that the invest-
ment cost should reflect any cost that the organi-
zation incurred to get the QEI implemented that 

Appendix A

The Business Case for Self-Management Support
Using the Return on Investment Template
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it would not have incurred in the absence of the 
QEI. Thus, in cases in which the activities neces-
sary for developing the QEI were also used for 
other projects or reflect ongoing business practices, 
only include the portion of the costs that would 
not have been incurred if the QEI had not been 
developed. This requirement does not, however, 
preclude the recognition of opportunity costs. For 
example, a portion of the chief financial officer’s 
(CFO) time might be devoted to QEI development. 
The CFO’s salary would be paid regardless of 
whether the QEI was developed, yet you may wish 
to recognize that, in the absence of the QEI, the 
CFO could have devoted time to another project. 
 Cost categories have been provided as exam-
ples of the types of costs that might be incurred in 
QEI development and implementation. Broad 
categories include personnel, contracted services, 
office operations, equipment, and construction or 
renovation. However, individual line items may 
need to be tailored to reflect your specific circum-
stances. Data do not have to be entered into every 
cell. A column for personnel names and/or notes is 
provided for your convenience.

Data Requirements and Calculations
Specific instructions for entering data and descrip-
tions of spreadsheet calculations are provided below.

Line 9. Reporting period: Enter the beginning and 
ending date for the period over which the data are 
reported.
 Column C. FTE%: Enter the full-time equiva-
lent percent effort devoted to the QEI by each 
individual involved in QEI development. For 
dedicated personnel (new hires or existing hires 
devoted entirely to the QEI) the percent effort will 
be 100 percent. For existing personnel who devote 
a portion of their time to QEI development, a 
rational allocation system should be used to 
determine percent effort. For example, the indi-
vidual could submit timesheets tracking time spent 
on different projects.

 Column D. Salary and fringe: Enter the salary 
plus fringe benefits for the relevant reporting 
period for all key personnel. For example, if the 
preimplementation period (the investment period) 
is one year, enter the annual salary plus fringe 
benefits. If the investment period spans multiple 
years, enter a weighted average of the relevant 
annual salaries.
 Column E. Cost: The spreadsheet will auto-
matically calculate personnel costs by using the 
formula [FTE% x Salary and fringe]. Other costs 
must be input by the user. For each relevant cost 
category in lines 43 through 58, enter the direct 
costs (costs incurred that are directly attributable 
to the QEI) for the designated reporting period. 
The organization’s general ledger (from the ac-
counting system) should contain detailed transac-
tions (dates and amounts) affecting revenue, 
expense and capital (property, plant and equip-
ment) accounts. However, note that costs may not 
be tracked by project in the accounting system and 
may need to be allocated by using source docu-
ments (e.g., telephone bills, project copy codes) or 
another rational allocation system.
 
Line 59. Subtotal, direct costs, initial investment: 
The spreadsheet will automatically calculate the 
subtotal by summing all personnel and nonperson-
nel costs.

Line 60. Indirect cost %: Indirect costs are costs 
that cannot be directly traced to the QEI, such as 
rental expense for space, utility costs and costs of 
support departments such as payroll. Although 
these costs would be incurred regardless of wheth-
er the QEI was developed, a portion of indirect 
costs may be allocated to the QEI to reflect the 
opportunity cost (e.g., resources such as space 
devoted to the QEI that could have been used for 
something else). Because these costs are not 
directly traceable to the QEI, they must be allo-
cated in a rational and defensible manner. Many 
organizations choose to allocate indirect costs as a 
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percentage of direct costs. If you choose this 
method, enter your organization’s established rate 
(if there is one) or a reasonable percentage of direct 
costs. 

Line 61. Indirect costs, initial investment: If you 
entered a percentage in the previous cell, the 
spreadsheet will automatically calculate indirect 
costs by using the formula [Direct costs x Indirect 
cost %]. If you choose to allocate indirect costs in 
another way, enter the actual indirect costs here 
and document the method of allocation.

Line 63. Total costs, initial investment: This cell 
reflects the sum of direct and indirect costs. The 
amount shown in this cell flows to Tab 7, ROI 
Analysis, and Tab 8, Incremental ROI Analysis, 
where it appears as initial investment costs in the 
preimplementation period (line 14).

Tab 3. Operating Cost Data

General Information
The second spreadsheet in the model is identical to 
Tab 2, Investment Cost Data, except for the time 
period covered. The operating cost data worksheet 
captures personnel and nonpersonnel costs 
required to operate the QEI over time, after it has 
been implemented. The same inclusion principle 
applies: Operating costs should reflect any costs 
that the organization incurred to operate the 
QEI that it would not have incurred in the 
absence of the QEI. The reporting periods entered 
on line 10 under the headings Year 1, Year 2 and 
Year 3 should reflect years of operation for the QEI 
and should mirror the reporting periods for the 
revenue data entered on Tab 4, Revenues: Interven-
tion. Three years of operating cost data collection 
are allowed but not required. The key outputs from 
this worksheet are found in the gray cells on Line 
62, Total costs, operating. The amounts shown in 
these cells flow to Tab 7, ROI Analysis, and Tab 8, 
Incremental ROI Analysis, where they appear as 

operating costs in intervention years 1, 2 and 3 
(line 15).

Tab 4. Revenues: Intervention

General Information
The third spreadsheet in the model captures the 
revenue increases or cost savings to the organiza-
tion resulting from the investment in the QEI. The 
worksheet is designed to measure changes during 
the intervention years compared with a baseline 
period for the group affected by the intervention. 
The results produced in this worksheet reflect a 
simple pre-post analysis. No control is used for 
inflation effects or regression to the mean. 
Revenues or cost savings are broken down into 
broad categories, including inpatient care, long-
term care, outpatient care, office-based care, 
emergency department (ED) care, ambulance and 
emergency transportation, home health care, 
pharmacy, laboratory, other, and quality bonus 
payments or pay-for-performance (P4P) payments 
on a per-patient basis. A typical organization 
delivering care to diabetic patients will not require 
this many categories of patient activity. Simply 
leave blank the categories that do not apply to your 
organization. Alternatively, you may want to 
replace some of these categories with revenue 
sources specific to your organization. For example, 
you may want to indicate revenues from patient 
education or group visits.
 Most organizations will need to calculate the 
increases in revenues or the cost savings offline and 
then enter these values into the spreadsheets. 
Revenue increases and cost savings may depend on 
case mix or other factors. In some cases, an analyst 
may wish to enter data that represent the best 
available estimates. Remember that these ROI 
analyses are being developed from a particular 
organization’s perspective. For example, if a 
physicians’ group practice is the organization that 
implemented SMS for diabetes, only revenue 
increases and cost savings at the level of the group 
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practice are relevant to the analysis. Do not include 
savings accrued to other entities, such as decreases 
in ED visits, unless the ROI analysis will encom-
pass the broader perspective that includes the ED’s 
revenues and costs.

Data Requirements and Calculations
Specific instructions for entering data and descrip-
tions of spreadsheet calculations are provided below.
 Column B, lines 12-22. Baseline per-patient 
per-month (PPPM): Enter per-patient per-month 
revenues or cost savings, by category, for the 
period (typically a year) immediately before the 
implementation of the QEI. These data serve as a 
baseline against which revenues or cost savings in 
the intervention years will be measured. 
 The use of PPPM revenues and costs may at 
first appear artificial in a fee-for-service environ-
ment, where revenues typically are presented on a 
per-visit basis. We have chosen to use PPPM 
revenues and costs because we are interested in the 
total gains and losses generated by a cohort of 
patients affected by the intervention over the 
course of many months or several years. Revenues 
and costs on a PPPM basis can be computed from 
average per-visit values by multiplying by the 
average total number of patient visits per year and 
then dividing by the average number of patients in 
the cohort multiplied by the number of months 
during which the intervention was active during 
the year. For some type of revenues, such as 
capitation or P4P revenues on a PPPM basis, no 
conversion is necessary.
 Columns C to E, lines 12-22. Intervention Yr 
1-3: Enter PPPM revenues or cost savings, by 
category, for the years the intervention was opera-
tional. The reporting periods should mirror the 
reporting periods for operating costs in Tab 3, 
Operating Cost Data. If desired, revenues or costs 
may be adjusted for price increases in each of  
the categories before entering the data on the 
worksheet.
 Columns C to E, lines 32-42. Intervention Yr 
1-3 (yellow): These cells calculate changes in 

revenues or cost savings by category by using the 
data entered in lines 12 to 22 and the formula 
[Baseline – Intervention year]. So, for example, if 
revenues increase in intervention year 2 relative to 
baseline, the amounts shown in column D, lines 32 
to 42, will be positive, indicating gains. If revenues 
or cost savings decrease over baseline, the amounts 
shown in lines 32 to 42 will be negative. Data may 
be entered for up to three intervention years, but 
three years of data are not required.

Line 43. Total Estimated PPPM Revenue Increase 
(Decrease): The worksheet will automatically 
calculate this value as the sum of the amounts in 
lines 32 to 42.

Line 44. Average Monthly Patients in Cohort for 
QEI: Enter the average monthly number of patients 
affected by the intervention. Some judgment may 
be required for this entry. If a patient is new to the 
intervention and has not yet been exposed to the 
full intervention, you may decide not to include 
that patient this month but to include the patient 
next month, after they have had an opportunity to 
benefit from the intervention. We implicitly 
assume that patients entering or leaving the cohort 
are similar to those already in the cohort. If you are 
uncomfortable with this assumption, you may 
adjust the number of patients in the cohort num-
ber accordingly.

Line 45. Total Estimated Monthly Gains (Losses): 
The worksheet will automatically calculate this 
value by using the formula [Total estimated PPPM 
gains (losses) x Average monthly patients for QEI].

Line 46. Number of Months QEI Was Operational 
During Year: Enter the number of months the QEI 
was operating in a given year.

Line 48. Total Estimated Gains (Losses): The 
worksheet will automatically calculate this value by 
using the formula [Total estimated monthly gains 
(losses) x Number of months QEI was operational 
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during year]. The amounts in these cells flow to 
Tab 7, ROI Analysis, where they appear as estimat-
ed gains or losses for Intervention Years 1, 2 and 3 
(lines 21 and 22). 

Tab 5. Revenues: Control (Optional)

General Information
The fourth spreadsheet in the model is optional. 
Tab 5 is identical to Tab 4, Revenues: Intervention, 
except that it captures data for a comparison or 
control group. These data are used in Tab 6, 
Revenues: Incremental, to calculate incremental 
changes in revenues or cost savings [Intervention 
group – Control group] over the intervention years 
and may provide some assurance that results are 
not solely from regression to the mean or secular 
changes affecting all patients whether in the 
intervention or not.

Output Spreadsheets

Tab 6. Revenues: Incremental

General Information
The fifth spreadsheet in the model is an output 
spreadsheet and requires no data entry. The 
information in Tab 6 will be identical to Tab 4 
unless you choose to enter data for a comparison 
or control group. Lines 32 to 42 on Tab 6 calculate 
incremental changes in revenues or cost savings 
from the baseline year to each intervention year by 
subtracting changes in the control group (Tab 5) 
from changes in the intervention group (Tab 4). 
This calculation may adjust for (1) trends (e.g., if 
revenues increase in the intervention group but 
remain flat in the control group, the incremental 
results will reflect a gain for the intervention 
group) or (2) regression to the mean (e.g., if 
revenues or cost savings increase equally for 
intervention and control groups, the incremental 
results will reflect zero gains or losses). The 
amounts in the gray cells on Line 48, Total Esti-

mated Incremental Gains (Losses), flow to Tab 8. 
Incremental ROI Analysis, where they are shown 
as Estimated Incremental Gains or Losses for 
intervention years 1, 2 and 3 (lines 21 and 22).

Tab 7. ROI Analysis

General Information
The sixth spreadsheet in the model is primarily an 
output spreadsheet with one optional field for data 
entry. This spreadsheet calculates the ROI based 
on data for the intervention group only. Tab 7 
displays multiple ROI metrics, including a cumula-
tive benefit/cost ratio, NPV and IRR.

Data Requirements and Calculations
Line 9. Discount rate: This field is optional. Enter 
the organizational opportunity cost of capital. Cash 
flows may be discounted to reflect the fact that 
money has different values at different points in 
time. Because an amount of money in hand can be 
earning interest or put to work in other ways, it is 
not equivalent to the same amount of money 
received in the future. For example, if you can 
invest $1 at 5 percent, you should be indifferent to 
having $1 now or $1.05 a year from today. The 
model allows for the entry of a discount rate to 
reflect the opportunity cost associated with waiting 
for savings to occur over the intervention years. 

Lines 14-15 and 21-22: Display a summary of the 
cash flows calculated in Tabs 2 to 4. 

Lines 17 and 24. Present value factors: The spread-
sheet automatically calculates present value factors 
on the basis of the discount rate entered in line 9. 
Present value factors are calculated by using the 
formula [1/(1 + Discount rate)^N], where ^ means 
“to the power of.” 

Lines 18 and 25. Total discounted annual invest-
ment costs and total discounted annual gains 
(losses): Discounted annual investment costs and 
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discounted annual gains (losses) are automatically 
calculated by multiplying lines 16 and 23 by the 
present value factors. Annual values are presented 
in Columns B to E. Column F presents the sum 
over all years (preimplementation and all interven-
tion years). 

Line 28. Undiscounted annual net cash flows: Line 
28 sums the undiscounted cash flows in lines 14, 
15, 21 and 22 to provide information about the net 
cash inflow or outflow to the organization in any 
given year resulting from the QEI.

Line 29. Cumulative ROI: The spreadsheet calcu-
lates a benefit/cost ratio in each intervention year 
by using the formula [Sum of (Σ) cash flows in line 
25 through the intervention year/Σ cash flows in 
line 18 through the intervention year]. The value 
shown in Column F, line 29, is the overall ROI 
(benefit/cost ratio) for the QEI. The benefit/cost 
ratio will be negative if decreases rather than 
increases occur in revenues or savings relative to 
the baseline. The benefit/cost ratio will be positive 
but less than 1:1 if, for each dollar invested, the 
QEI returns less than the original dollar. The 
benefit/cost ratio will be positive and greater than 
1:1 if, for each dollar invested, the QEI returns the 
original dollar plus some positive amount.

Line 30. Net present value: NPV reflects the cash 
gain (loss) to the organization resulting from the 
QEI, accounting for the opportunity cost of capital 
if a positive discount rate is entered on line 9. The 
NPV is calculated as [Column F, line 25 – Column 
F, line 18] and reflects the following formula [NPV 
= Sum of discounted annual net savings – Sum of 
discounted annual investment costs]. If the benefit/
cost ratio is negative, or positive but less than 1:1, 
the NPV will be negative. A negative NPV means 
the organization lost money on the QEI. 

Line 31. Internal rate of return: The IRR is the 
discount rate at which the NPV would exactly 

equal zero. In general, a higher IRR is better. The 
spreadsheet automatically calculates IRR.

Tab 8. Incremental ROI Analysis

General Information
Tab 8 is identical to Tab 7, ROI Analysis, except 
that the ROI metrics are calculated on the basis of 
incremental revenues or cost savings data (adjusted 
for the control or comparison group) from Tab 6 
instead of intervention group-only data from Tab 4. 
The results in Tab 8 will be identical to the 
results in Tab 7 unless you choose to enter data 
for a control or comparison group in Tab 5. 
 
An illustration of the use of the ROI template can 
be found in Appendix B.

The following example illustrates the use of the 
ROI template.
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Background
The Ruth Clinics, located in a Midwestern state 
(disguised name and data, but based on a real 
organization) is a large, multispecialty group 
practice that successfully implemented a patient 
self-management support (SMS) system for adult 
diabetes care and also created a strong business 
model to sustain this quality intervention over 
time. Ruth Clinics has 25 clinics and had 800,000 
patient visits last year. It is entirely fee for service 
and operates almost as a private practice, with all 
revenues and expenses tracked back to an indi-
vidual physician.
 The medical director of the clinics was initially 
skeptical that an SMS system would be feasible in 
this setting. Although SMS looked helpful, he 
calculated that it would take seven extra minutes 
per visit to implement, and physicians did not even 
have two extra minutes for health education. It 
appeared to be another task that would take 
physician time without any additional reimburse-
ment. He reasoned that the only way SMS would 
work would be to assign the counseling, goal 
setting and results tracking to other staff and find 
ways to get them paid to do SMS. 
 When a major payer in the state was looking 
for a team to do innovation work to improve 
outcomes in diabetes, Ruth Clinics was ready to 
explore quality interventions to improve care. Ruth 
Clinics had been tracking data on adult diabetes 
care in two practices. It had data on the percentage 
of patients whose testing was completed and the 
percentage of those meeting their goals. This was 
valuable for the insurer and for Ruth Clinics. The 
insurer wanted to test enhanced payment for 
meeting guidelines, and Ruth Clinics knew it could 
do it because it had the data to show where it stood. 

 With encouragement from the major insur- 
er, Ruth Clinics moved forward to use planned 
care visits and group visits to improve access  
and efficiency in its facilities. It found that using  
a diabetes registry and preparing for the visits 
with a previsit review freed up valuable time for 
the physicians. In 2005, Ruth Clinics hired 
registered nurses to serve as “health coaches.”  
The health coaches oversaw the disease registry, 
made sure that the data were properly entered 
into the registry, contacted patients who were not 
meeting their goals, and developed performance 
reports for the individual physicians. This relieved 
the physicians of clerical burdens and freed up 
time for them to assess the clinical status of 
patients and develop plans with patients to 
address their needs.
 Group visits were added at the same time. This 
improved access and self-management because of 
the exposure to other patients with diabetes. The 
physicians facilitated discussion in the group visits 
and offered clinical information when needed but 
limited the number of suggestions they made. The 
group discussion worked well to help patients 
identify goals and problem-solve around barriers 
they might encounter. Group visits allowed physi-
cians to work with patients in this way in an 
economically feasible manner. These visits made 
better use of the physicians’ time and were pre-
ferred by the patients.

Results at Ruth Clinics
Ruth Clinics began implementing the Chronic 
Care Model for diabetes care in two clinics in 2005. 
A disease registry was used to track all patients, 
and health coaches were identified in each clinic  
(a total of 1.6 full-time equivalents).

Appendix B

Sample Business Case Analysis
Care of Adult Diabetics in a Physicians’ Group Practice
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The duties of the health coach were to: 
1.Enter data from each visit into the disease   
 registry
2.Place an up-to-date diabetes flow sheet on each  
 chart before a patient visit
3.Review charts before visits to order all  
 laboratory tests per the standing diabetes   
 orders
4.Create lists of patients overdue for care or not  
 meeting goals and contact them to come in for  
 a visit

Because of the prework done by the health coaches, 
the use of standing orders and the use of a diabetes 

office visit form (a checklist format to make sure all 
care was done and easily documented), providers 
were able to bill a higher level of service without 
requiring more provider time. An analysis of 
diabetes visit evaluation and management (EM) 
coding showed that EM level 4 visits went from  
35 percent to 74 percent of the billings. The impact 
of this was to increase the average net revenue 
from diabetes by $12.29 per visit.
 In addition to the increased EM coding 
revenue, Ruth Clinics is seeing other financial 
benefits from the Chronic Care Model implemen-
tation. Ruth Clinics has internal laboratories and 

Business Case for Self Management Support
Return on Investment Analysis

Adult Diabetes SMS 
Ruth Clinics

Upper Midwest

       Intervention Year  Total        

Pre-implementation   1 2 3 (All Years)
Investment in QEI   
 Initial Investment Costs $ 44,873.25
 Operating Costs   147,122.54 149,036.32 154,467.25
  Total Annual Investment Costs  44,873.25 147,122.54 149,036.32 154,467.25
  x Present Value Factors   1.00 0.95 0.91 0.86
  Total Discounted Annual  
   Investment Costs $ 44,873.25 140,116.70 135,180.33      133,434.62 453,604.91

Gains (Losses) from QEI
 Estimated Losses   $ - - -
 Estimated Gains    158,670.00 177,485.04 190,561.20
  Total Annual Gains (Losses)    158,670.00 177,485.04 190,561.20
  x Present Value Factors    0.95 0.91 0.86
  Total Discounted Annual 
   Gains (Losses)   $ 151,114.29 160,984.16 164,613.93 476,712.38

Return on Investment Summary 
Undiscounted Annual Net 
 Cash Flows $ 44,873 11,547 28,449 36,094 31,217
Cumulative ROI   0.82 0.97 1.05 1.05
Net Present Value      23,107.47
Internal Rate of Return       26%
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has increased lab revenue system wide. Urine 
microalbumin testing went from essentially zero to 
more than 11,000 tests per year, which yielded a 
profit of approximately $90,000 per year. Ruth 
Clinics also performs HbA1c tests in the office, 
with a comparable increase in the number of tests 
and revenue.
 Group visit revenue exceeds expenses by a 
large margin, but these visits are currently done in 
only two clinics. Transcription and filing costs have 
been reduced. The diabetes office visit form 
requires little or no dictation, saving physician 
time and transcription costs.
 Ruth Clinics now receives P4P payments from 
its major insurer and has received the maximum 
payment for all providers involved in diabetes care. 
 During the same period, providers achieved 
consistently favorable quality results. Providers track 
the percentage of patients getting HbA1c, low-den-
sity lipoprotein (LDL) and systolic blood pressure 
(SBP) tests in the last six months. These percentages 
range from 93 percent to 100 percent, depending on 
the provider. Microalbumin test percentages range 
from 74 percent to 100 percent. Outcome goals 
include percent HbA1c greater than 8 mg/dL, 
percent HbA1c less than 7 mg/dL, percent LDL less 
than 130 mg/dL, percent LDL less than 100 mg/dL, 
percent SBP less than 140 mm hg and percent SBP 
less than 130 mm hg. Although these measures vary 
by physician, averaged over all providers Ruth 
Clinics has consistently been better than the Health-
care Effectiveness Data and Information Set 90 
percent level for all outcome measures.

Spreadsheet Analysis for Ruth Clinics
The entire spreadsheet for Ruth Clinics is provided 
on the CD as Return on Investment template 
sample — Ruth Clinics.xls. Outputs from the input 
sheets, although not reproduced in the text below, 
are discussed. Ruth Clinics did not have a control 
group, so all the results are shown relative to the 
baseline period of 2004. The intervention began in 
2005 and continued through 2006 and 2007. 

 A discount rate of 5 percent was assumed in 
this analysis because this is a reasonable rate of 
return on fixed investments (e.g., certificates of 
deposit) in the current market. Because the time 
period for the analysis is short (three years), the 
discount rate is of less consequence in this case 
than it would be with a longer time horizon. In any 
case, the user can easily explore the changes in the 
results when alternative discount rates are used.
 All cash values are discounted back to Year 
Zero (i.e., 2004). Thus, the analysis takes the point 
of view of the decision-maker looking forward 
from 2004. The initial investment costs of 
$44,873.25 are carried forward from Tab 2. Details 
are provided there. Similarly, the operating costs 
are carried forward for each of the three interven-
tion years from Tab 3, which provides the details. 
  For this example, we have quantified the gains 
from increased payments for diabetes visits, in-
creased lab revenues and P4P payments received as a 
consequence of this intervention. We have not 
included grant funds, which typically would not 
continue beyond the duration of the grant. Reducing 
the investment and operating expenses by any grant 
funds received would be possible if they were used 
for this purpose. The results indicate a net undis-
counted cash flow at the end of implementation Year 
3 of $31,217, indicating a positive cash flow.
 Also at the end of Year 3, the cumulative ROI 
is 1.05, which is positive, indicating that the project 
pays for itself by the end of Year 3. In fact, the 
discounted NPV is $23,107.47, which is the dollar 
return the project would have made had the initial 
investment and operating expenses unfolded as 
projected.
 Finally, the internal rate of return is 26 percent, 
which indicates that the project is a very worth-
while expenditure of funds.
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As outlined in Chapter 1, determining whether a 
business case exists requires that the accomplish-
ments of a given program of SMS be known in 
terms of improvements in the patients’ conditions, 
costs of the program to implement and operate, 
and cost savings from reductions in adverse 
consequences and the resultant reductions in 
health services utilization and costs. Therefore, we 
address four related questions:

1. What is the evidence of the efficacy of SMS?   
 That is, what is the evidence that SMS im-  
 proves commonly captured physiological   
 measures and quality of life for patients   
 compared with usual care?
2. What does it cost to implement and operate an  
 SMS program in a clinical or community   
 setting?
3. What are the expected short- and long-term   
 consequences of improvements in care in   
 terms of prevention of adverse events,  
 reduction of health services utilization and   
 reduction of costs?
4. For a given intervention that has demonstrated  
 specific levels of program costs and clinical 
 improvements, how can the expected cost   
 savings from prevented adverse consequences  
 of diabetes be estimated?

Even a cursory review of the literature related to 
these questions reveals that the potential literature 
to access and review is vast. Fortunately, for 
Question 1, recent comprehensive systematic 
reviews and meta-analyses are available to serve as 
starting places. A small number of studies are 
pertinent to Question 2. Although we report the 
cost of intervention values here, most of the studies 
we found were vague on what precisely was 
included in the intervention cost estimates. For 
Question 3, the literature is diverse and widely 
scattered but can be synthesized with some effort. 

For Question 4, literature is emerging regarding 
comprehensive modeling approaches for estimat-
ing the future cost consequences of improvements 
in care achieved through current interventions. 

Evidence of Efficacy of Self-Management 
Support 
A convenient starting place for a review of the 
evidence is the meta-analysis by Chodosh et al.1 
published in 2005. They included references to 
studies covered in earlier systematic reviews, such 
as those by Norris et al.2-4 and Shojania et al.5  
To ensure that we have not left out any significant 
publications subsequent to the Chodosh paper, we 
searched Pub Med for the last three years. (Chodosh  
et al. concluded their search in September 2004.) 
With the key words “diabetes” and “self-manage-
ment” and limits to “humans, English, age 19+, last 
three years, and article type: clinical trial, meta-
analysis, randomized controlled trial or review,” we 
found 160 additional articles. We were particularly 
interested in locating systematic reviews or meta-
analyses. We also included a review related to 
adolescents.6, 7

 On the basis of our inclusion and exclusion 
criteria, seven articles were retained for further 
review.6-12 Three of these were of particular interest. 
The Cochrane Review by Deakin et al.9 and the 
Glazier et al.12 systematic review provided addi-
tional coverage of the literature to ensure that we 
had not missed important recent trials. 
 Five of the recent systematic reviews1, 5, 7, 9, 12 
found significant improvements from the self-man-
agement interventions. Glazier listed the results but 
did not summarize them on a common scale. 
Chodosh presented the results in terms of their 
relative effect size using the Hedges’ “g” statistic.13 
The Deakin review is the easiest to interpret because 
the effects are summarized and presented in natural 

Chapter 4
Review of Evidence of Cost-Effectiveness of Self-Management Support in Diabetes 
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units. Note, however, that the Deakin review 
studied group interventions relative to control 
patients who may have been receiving individual 
SMS or usual care that did not include SMS.
 Of course, effects of the intervention can only 
be properly interpreted in the context of the 
characteristics of the patient population, the setting 
and the intervention protocol. Thus, the values 
provided here should only be viewed as generally 
indicative of the gains that can be made in other 
practice settings. Nonetheless, knowing the 
magnitude and directions of the reported gains is 
instructive.
 In the abstract of their paper, Deakin et al.9 
reported:

Fourteen publications describing 11 stud-
ies were included involving 1532 partici-
pants. The results of the meta-analyses 
in favour of group-based diabetes educa-
tion programmes were reduced glycated 
haemoglobin at four to six months (1.4%; 
95% confidence interval (CI) 0.8 to 1.9; P 
< 0.00001), at 12-14 months (0.8%; 95% 
CI 0.7 to 1.0; P < 0.00001) and two years 
(1.0%; 95% CI 0.5 to 1.4; P < 0.00001); 
reduced fasting blood glucose levels at 12 
months (1.2 mmol/L; 95% CI 0.7 to 1.6; P 
< 0.00001); reduced body weight at 12-14 
months (1.6 Kg; 95% CI 0.3 to 3.0; P = 
0.02); improved diabetes knowledge at 
12-14 months (SMD 1.0; 95% CI 0.7 to 1.2; 
P < 0.00001) and reduced systolic blood 
pressure at four to six months (5 mmHg: 
95% CI 1 to 10; P = 0.01). There was also 
a reduced need for diabetes medication 
(odds ratio 11.8, 95% CI 5.2 to 26.9; P < 
0.00001; RD = 0.2; NNT = 5). Therefore, 
for every five patients attending a group-
based education programme, we could 
expect one patient to reduce diabetes 
medication. 

 Interestingly, Chodosh et al.1 reported a pooled 
effect size from 20 SMS studies of -0.36, which 

translates into a reduction in HbA1c of “about 
0.81%” — precisely at the mean of the 12- to 
14-month effect reported in Deakin et al. Chodosh 
et al. also reported that 17 comparisons from 14 
studies showed no statistically significant differ-
ence in change of weight. Fourteen comparisons 
from 13 studies reported a pooled effect of -0.28 in 
fasting glucose outcomes compared with controls 
subjects, which equals a “decrease of 0.95 mmol/L,” 
again within the confidence limits of the Deakin 
paper results.
 In an earlier review, Norris et al.2 reported an 
average decrease of HbA1c by 0.76 percent com-
pared with a control group immediately after the 
intervention. At one to three months after the 
intervention, the effect declined to 0.26 percent 
and stayed at a 0.26 percent decline at follow-up 
greater than four months. Again, the 0.76 percent 
reported decline in HbA1c is very close to the 
pooled results reported by Deakin et al. and 
Chodosh et al., despite of the variety of interven-
tions reported.

 An Agency for Healthcare Research and 
Quality review5 cited a mean improvement in 
HbA1c levels of 0.80 for 27 programs that included 
patient education, self-management or patient 
reminders. Although the programs varied in their 
approaches to self-management, the mean HbA1c 
reduction was again identical to that reported by 
Chodosh et al.
 Gage et al.6 reported a systematic review of  
62 studies of the impact of educational and psycho-
social programs aimed at improving care for adoles- 
cents with diabetes. In a related study, Hampson et 
al.7 reported on a meta-analysis of 18 interventions 

The Diabetes Initiative of the Robert 
Wood Johnson Foundation (the sponsor 
of this handbook) was designed to dem-
onstrate through 14 projects around the 
country that diabetes self-management 
programs could be effective in real-
world settings. 
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for which effect sizes could be calculated. They 
estimated a mean decrease of approximately 
one-half percentage point in HbA1c. But the 
authors cautioned that it would be more appropri-
ate to evaluate the effectiveness of the behavioral 
intervention “in terms of the behaviors it is de-
signed to impact.” 
 The Diabetes Initiative of the Robert Wood 
Johnson Foundation (the sponsor of this hand-
book) was designed to demonstrate through 14 
projects around the country that diabetes self-
management programs could be effective in 
real-world settings. The Diabetes Initiative selected 
the 14 sites from more than 300 applicants in 
September 2002. The 14 selected sites began a 
15-month planning phase in February 2003 and 
initiated interventions that would last 30 months 
on May 1, 2004. Preliminary findings from some of 
the sites were published in a special supplement of 
The Diabetes Educator in June 2007. We report 
selected findings here. Further analysis of the 
post-intervention data is ongoing.
 The Holyoke Health Center in Holyoke, 
Massachusetts, initiated self-management activities 
over the project period that were culturally rel-
evant for their predominately urban, Hispanic 
population of Puerto Rican descent.14 Nearly half 
of all diabetic patients participated in self-manage-
ment activities, with average HbA1c dropping 
from nearly 8.4 percent to about 7.5 percent; the 
percentage of patients with HbA1c levels <7 
percent increasing from 29.9 percent to 46.2 
percent; and the percentage of patients with 
HbA1c levels >10 percent falling from 18.2 percent 
to 10.8 percent. This intervention did not include a 
comparison group and did not report data on 
blood pressure, lipid management, tobacco use, 
weight control or physical activity.
 In Laredo, Texas, the Gateway Community 
Health Center, which serves a predominantly 
Mexican-American Hispanic population, incorpo-
rated self-management services led by a promotora 
(community health worker) into the clinic struc-
ture and operations.15 The self-management course 

completion rate exceeded 80 percent and, at the 
end of the course, most participants reported 
achieving their goals. Comparing outcome mea-
sures at 12 months following the program to 
baseline measures, Gateway found statistically 
significant improvements in HbA1c levels (8.0% to 
7.3%), low-density lipoprotein (112.7 mg/dL to 
93.4 mg/dL) and triglycerides (205.3 mg/dL to 
183.1 mg/dL), as well as increases in foot examina-
tions (24.1% to 56.3%). The results demonstrate a 
high retention rate among program participants 
and a persistence of program effects following the 
end of the formal course.
 A promotora model was implemented in a 
primary care setting to provide diabetes self-man-
agement education to Mexican-American patients 
of La Clinica de La Raza in Oakland, California16 
HbA1c showed a statistically significant drop 
(8.73% to 8.25%) at one year following the initia-
tion of the intervention. Decreases were also seen 
in low-density lipoprotein (LDL) cholesterol, 
systolic blood pressure and diastolic blood pres-
sure, but none was statistically significant. An 
interesting dose effect was observed with the 
number of contacts per week over a one-year 
period. Patients having four contacts per week 
during the first year of the program showed a 
decrease in HbA1c of 1.16 percent, whereas 
patients having one, two or three contacts per week 
showed decreases of 0.28 percent, 0.33 percent and 
0.43 percent, respectively. While no formal com-
parison group was employed, the usual care 
patients in the clinic showed no decrease in HbA1c 
levels during the course of the study.
 Positive outcomes were also reported by 
Campesinos Sin Fronteras for its community-
based program targeting farmworkers along the 
U.S.-Mexico border.17 Statistically significant 
changes were reported after one year in HbA1c 
(-.58%), high-density lipoprotein cholesterol (+3.3 
mg/dL) and systolic blood pressure (-5.8 mm Hg). 
For at-risk patients with HbA1c levels >6.9 per-
cent, the reported changes were HbA1c -1.0 
percent and LDL cholesterol -8.6 mg/dL. For these 
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patients, the decreases in blood pressure were not 
statistically significant. They also reported a dose 
effect, with the number of total contacts, support 
group contacts and advocacy contacts all positively 
correlated with decreases in HbA1c levels. 
 Although all these studies were done in 
real-world settings and were demonstration 
projects rather than controlled trials, the range of 
reported improvements is generally consistent with 
those summarized by the meta-analyses of the 
peer-reviewed literature. None of the Diabetes 
Initiative projects reported intervention costs, 
savings or revenue effects.

Costs of Developing and Operating a 
Self-Management Program
A review by Klonoff and Swartz18 summarized the 
costs and benefits of nine self-management pro-
grams for which costs were collected. The cost per 
patient ranged from $100 (1985 dollars) to $770 
(1979 dollars). Ritzwoller et al.19 reported interven-
tion costs of $1,295 in 2001 dollars (approximately 
$1,500 in current dollars). Their costs were similar 
to those found by the Diabetes Prevention Pro-
gram Research Group,20 which reported a first-year 
intervention direct medical cost of $1,399 (in 2000 
dollars). Keers et al.21 reported a per-capita cost of 
€1,327 for a multidisciplinary diabetes education 
program. Considering the diversity of settings and 
program content, these estimates cover a surpris-
ingly small range.
 Snyder et al.22 reported a cost of $673 in 2001 
dollars per participant per year for a commercial 
disease management program with members of the 
Teachers Health Trust in Clark County, Nevada, 
and Sidorov et al.23 reported a cost of approximate-
ly $985 per participant per year in 2000 dollars for 
an internal disease management program at 
Geissinger Health Plan. 
 Glasgow et al.24 reported an intervention cost 
of $14,755, or $137 per participant (approximately 
$19,384 in current dollars, or $180 per participant), 
for a brief dietary intervention in a medical office. 
Lorig et al.25 reported a program cost of $200 

(approximately $240 in current dollars) per 
participant in a chronic disease self-management 
program (not diabetes specific) offered to Kaiser 
Permanente patients at 21 sites and Group Health 
Cooperative of Puget Sound patients at one site. 
The program cost included leaders training, 
program materials and administration. Banister et 
al.26 reported a per-capita cost of $279 (2001 
dollars) for a community clinic diabetes self-man-
agement program. Huang et al.27 reported costs of 
$712 (2004 dollars) per patient in the first year of a 
general quality improvement collaborative, $600 in 
the second year, $472 in the third year and $378 in 
the fourth year.
 That these reported program costs span a 
broad range suggests that if a greater number of 
studies were to report their intervention costs, a 
relation could be developed between program 
intensity and intervention cost. This relation, 
coupled with findings on the dose effect of SMS on 
clinical outcomes, could, in turn, lead to an 
interesting line of cost-effectiveness analysis.
 Kilpatrick et al.28 speculated on the reasons for 
the relatively small number of studies that report 
their intervention costs:

First, investigators who conduct and pub-
lish studies of interventions meant to en-
hance health services quality are typically 
not trained to be concerned with the busi-
ness case for the interventions. Historical-
ly, contributors to quality-of-care literature 
are clinicians, health services researchers, 
or quality-of-care professionals whose 
motivation to date has been driven largely 
by what they considered to be a compel-
ling imperative to improve the process of 
care delivery and patient outcomes. This 
has been seen, explicitly or implicitly, to be 
a sufficient imperative, and often a focus 
on costs is taken by authors (or editors) to 
mean that quality of care was of secondary 
importance. Second, internal sponsors  
of QEIs (e.g., those within a hospital, 
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health plan or delivery system) may not 
be interested in implementation costs or 
may not require such information; the 
additional effort required to track such 
costs would thus be neither budgeted nor 
expended. Third, an external agency or 
foundation may have funded the QEI; in 
this situation, costs to the organization 
implementing the QEI may have been 
minimal, and thus investigators would 
likely not track or report them. Fourth, a 
series of technical or methods challenges 
may pose obstacles for this type of work; 
for example, better research methods 
to evaluate the financial impact of QEIs 
are needed, and current cost accounting 
systems of hospitals (let alone of private 
physician practices or community-based 
entities) may not be adequate to capture 
the required micro-cost and revenue data. 
Finally, academic journals and their read-
ership have not required cost information 
as a requisite for publishing the article. 

 In their article, Ritzwoller et al.19 also called for 
inclusion of program cost estimates in reports of 
diabetes self-management studies:

First, for diabetes self-management educa-
tion (DSME) programs to become more 
widely accepted and reimbursed at higher 
levels, it is important that at a minimum, 
DSME programs report intervention-
related costs and, where feasible, include 
cost-effectiveness or other economic 
outcomes. Second, given the current obe-
sogenic environment, the costs and cost-
effectiveness of behavioural support, social 
support, and DSME programs, while 
considerable, especially for the intensive 
and ongoing long-term programs such as 
MLP [Mediterranean Lifestyle Program] 
that may be necessary to produce lasting 
behavior change in multiple behaviors 
are not large or unreasonable compared 

to many alternative surgical procedures. 
Third, when estimating and tracking costs, 
care should be taken to plan from the 
outset and collect data prospectively, to 
include all relevant costs, and to be clear 
what economic perspective is being used.

 Gage et al.6 were unable to determine which 
programs offered the greatest return on expendi-
ture to “inform resource allocation.” In the 62 
studies they reviewed, they found that “investiga-
tors ignored the costs of providing programmes, 
and their longer-term health and service utilization 
implications, so few cost-effectiveness conclusions 
can be drawn about the provision of educational or 
psychosocial programmes for adolescents with 
diabetes from available evidence.” Although it may 
be possible, given the increasing weight of the 
evidence, to make some estimates of the likely 
range of impacts of DSME programs on clinical 
measures, it appears that program costs must be 
captured simultaneously with the intervention if 
they are to have any hope of reflecting the actual 
costs incurred in a given setting for a given style 
and intensity of intervention. As the field matures, 
guidelines regarding which costs to include may 
develop. In the meantime, the templates provided 
in Chapter 3 of this handbook can serve as a 
convenient guide for program cost analysis.

Economic Consequences of Clinical  
Improvements Resulting from 
Self-Management Support
Because much of what has been published on the 
cost-effectiveness of self-management interven-
tions is from the perspective of countries with 
national health systems, a large payer such as 
Medicare or the Veterans Administration, or a 
health care plan at risk for downstream costs, we 
must keep in mind that an intervention that 
appears to be cost-effective from the perspective of 
a large payer may not be cost-effective from the 
perspective of a single medical group practice or 
community setting.
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 In the short term, patients with uncontrolled 
diabetes are likely to generate more visits to the 
ED, more inpatient admissions and resultant 
higher health care costs. In the long run, uncon-
trolled diabetes can lead to macrovascular compli-
cations (e.g., stroke, transient ischemic attack, 
myocardial infarction, angina) and various levels of 
progressive complications (e.g., nephropathy, 
retinopathy, neuropathy). Nephropathy can lead to 
end-stage renal disease; background retinopathy 
can lead to macular edema, proliferative diabetic 
retinopathy and eventually blindness; and periph-
eral neuropathy can lead to foot ulcers and eventu-
ally amputation. These long-term complications 
become increasingly more expensive to treat. (For 
an early description of the increased costs gener-
ated by members with diabetes in a managed care 
population, see Ramsey et al.29) For a business case 
analysis, comparing the discounted costs of the 
complications with the cost of the intervention 
would not be sufficient, as it would if a societal 
perspective were taken. If we want to compute the 
ROI for an intervention that may reduce these 
long-term cost complications, it is critically 
important that we know which entity in the health 
care system bears the cost of the intervention, what 
the intervention cost is, what the cost savings from 
the intervention are likely to be and which entity is 
likely to save money if the long-term complications 
are prevented. Thus, if an intervention is shown to 
be cost-effective in a large health maintenance 
organization, that result may have no influence on 
the decision of, for example, a primary care 
practice that bears no financial risks for down-
stream costs to undertake a similar intervention 
unless it is directly paid to do so.
 Klonoff and Swartz18 reviewed nine studies that  
published cost of intervention and savings in hospital  
costs the year after the intervention. The study 
years ranged from 1974 to 1990. Reported benefit/
cost ratios ranged from 0 to 8.76. All nine studies 
were conducted from the perspective of a health 
insurer that would benefit from reduced hospital-
ization costs. Discounting was not performed  

because of the short time frame used. On the basis 
of their review, Klonoff and Swartz concluded that 
“Flawed but consistent evidence suggests that 
diabetes self-management programs are possibly 
cost-effective.” They went on to call for studies 
using more rigorous methods that examine 
long-term costs and benefits.
 Using Medline and other sources, we found  
11 studies21-23, 27, 30-36 that address the cost-effective-
ness of diabetes self management. We were liberal 
in our inclusion of disease management programs 
that included aspects of self management. We did 
not search for promotional literature from com-
mercial diabetes disease management companies.
 On the basis of the 11 studies summarized in 
Table 4-1, diabetes self management appears to be 
cost-effective from the perspective of a health insurer 
or health maintenance organization that was at 
financial risk for the increased costs generated by 
patients with diabetes. The same cautions raised by 
Klonoff and Swartz apply to the studies in Table 4-1. 
Because patients were not randomly assigned to 
intervention and control groups, many of these studies 
may suffer from regression to the mean effects. That is, 
patients who generate high costs in one year may have 
lower costs in the subsequent year because their costs 
tended toward the average rather than because of the 
beneficial effects of the treatment.
 This is not to imply that disease management 
programs for diabetes save money in all cases. An 
interesting debate on this topic emerged in Health 
Affairs. Fireman et al.,37 from the Permanente 
Medical Group, Division of Research, reported that 
from 1996 to 2002 disease management of chronic 
conditions, including diabetes, achieved significant 
clinical improvements but no absolute cost savings 
compared with the baseline period. They conclud-
ed that disease management programs may be 
cost-effective but not cost saving. That is, disease 
management programs improve the length and 
quality of life at a level of cost that is a good value 
for the gains achieved but still at a higher total cost 
than the comparison group. This is consistent with 
the simulation results of Huang et al.27
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Estimating the Cost-Effectiveness of a 
Current Intervention
The final question to be addressed is how to 
forecast what the future savings will be as a result 
of an effective intervention implemented now. 
Suppose a self-management intervention has been 
demonstrated to be effective in improving patient 
care and, furthermore, that the costs of the inter-
vention are known or can be estimated with a 
reasonable degree of accuracy. How might investi-
gators estimate the future savings from reduced 
complications? A major difficulty in answering this 
question arises because the significant averted 
health care costs — attributable to retinopathy, 
renal failure, cardiovascular complications or 
neuropathy, for example — would typically arise 
many years in the future. If we want to estimate the 
averted costs of these long-term complications, we 
would have to use a model to forecast both the 
clinical progression and health care utilization 
effects of the intervention of interest.
 Fortunately, in the last several years researchers 
have developed computer simulation models specif-
ically designed to estimate the health effects and 
costs of diabetes complications. An example of the 
use of these computer models is provided by Huang 
et al.,27 who projected for community health centers 
the long-term health and cost consequences of 
documented improvements in care from the Health 
Disparities Collaborative. They incorporated their 
own input data into a computer simulation model 
developed and validated by Eastman et al.38 The 
model simulates a cohort of patients with given 
initial conditions through time in one-year incre-
ments. The patients progress through microvascular 
complications, cardiovascular complications, and 
death or age 95 years, whichever occurs first. The 
model reflects the benefits of the intervention by 
predicting lower complication rates and lower 
health services utilization and costs for the inter-
vention group compared with usual care. A conve-
nient feature of the model is that it is programmed 
to run on a personal computer using Excel and  
@Risk for Windows.

 Huang et al. used their results to argue that 
quality improvement (QI) programs in community 
health centers are cost-effective from the perspec-
tive of society, even if they generate financial losses 
for the health centers in the short term. This 
provides evidence for maintaining external fund-
ing to continue the QI initiatives. Without external 
financial support, Huang et al. are concerned that 
the QI programs will not be sustainable and the 
health benefits to patients and downstream cost 
savings will be lost.
 Other researchers have developed simulation 
models with goals similar to the Eastman model. 
The models developed by Mueller et al.,39 Palmer  
et al.,40 Herman et al.,41 Zhou et al.42 and Jacobs-van 
der Bruggen et al.43 are similar to the Eastman 
model in that they are discrete-event Markov 
simulations that move a simulated patient through 
time in annual steps. Transition probabilities depend 
on the status of the simulated patient at any given 
year in the progression. Eddy and Schlessinger44, 45 
have developed and validated a complex model of 
the anatomy, pathophysiology, tests, treatments and 
outcomes relevant to diabetes that can be used to 
make projections of the effects of a variety of clinical 
and administrative interventions. Their model, 
called Archimedes, is written in differential equa-
tions with object-oriented programming. Although 
much more complicated than the Markov models of 
the type used by Huang et al., Archimedes has 
predicted results of clinical trials never used to 
construct the model with a correlation of r = .99, 
which indicates that the model simulates reality with 
a high degree of accuracy. On the other hand, other 
researchers have found Archimedes to be less 
accessible and harder to explain to policy-makers 
than the Markov models. 
 Recognition of the benefits and risks of using 
computer models to predict the consequences of 
changes in practice prompted the American 
Diabetes Association to convene a Consensus 
Panel to develop guidelines for the use of computer 
models of diabetes and its complications.46 The 
panel called for the models to be transparent, 
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meaning that their structures, inputs, equations, 
algorithms, data sources and assumptions should 
be available for others to review. Practically, this 
well-intentioned requirement can only be realized 
for the most simplistic of models. The panel also 
called for the models to be validated, preferably 
against data not used in their development. 
Because diabetes affects many organ systems and 
because the interactions between complications 
and other comorbidities are complex and may 
unfold over many years, the panel recommended 
that the models explicitly address these realities. 
Although transparency and complexity are contra-
dictory criteria, the panel’s emphasis on validation 
is important and could serve as a guide to model 
development in other fields as well. Ultimately, the 
model’s results can be no more valid than the 
inputs they are given and the internal parameter 
estimates they use. Thus, the utility of models of 
this type is in estimating the relative impact of 
alternative interventions rather than the absolute 
outcomes of the interventions.

Summary
Substantial evidence shows that diabetes self-man-
agement programs are clinically effective. This is 
true of programs in community settings as well as 
more tightly constrained university settings. 
Although not as thoroughly documented, a 
number of published studies have reported the 
costs of the interventions. These costs range from 
approximately $200 per participant for a brief clini-
cal intervention to $1,500 per participant for a 
year-long intensive intervention. The cost depends 
on the setting, content, structure, process and 
intensity of the intervention.
 The literature on the cost-effectiveness of 
diabetes self-management programs is sparse and 
currently not robust. Unless a program is initiated 
by a payer or a managed care organization that is 
financially at risk for hospital and ED costs, 
short-term savings that will offset the cost of the 
intervention are unlikely. Nonetheless, any organi-
zation that delivers an intervention may estimate 

the short- and long-term savings expected from 
the intervention through computer modeling. 
These computer modeling results can be useful in 
arguing for higher payments from private or 
government insurers, gain-sharing payments or 
quality bonuses. The emerging empirical evidence 
on the efficacy of SMS in community settings, 
combined with the power of newer computer 
models of long-term consequences and costs of 
untreated diabetes, can be an effective tool for 
resolving the misaligned incentives for the provi-
sion of quality diabetes care in a fragmented health 
care system.
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Wagner et 
al., 2001

Staff/net-
work HMO

Usual care/his-
torical cohort study 
1992–1997

Not applicable Patients with improved HbA1c had 
lower total health care costs ($685 
vs. $950), but these were signifi-
cant only for patients with higher 
baseline measurements (10.0% 
vs. 7.7%)

Steffens, 
2000 

HMO Disease management 
program

Not given Total medical costs decreased 
from $471 PMPM to $415 PMPM 
in the treatment group

Table 4-1 Cost-Effectiveness of SMS Interventions
Study Perspective Intervention Cost of Intervention Results                                 

Albisser et 
al., 2001

Mixed model 
HMO

Education only (E 
alone), education 
with computer-
assisted self-care 
management 
(E+caSM), educa-
tion with self-man-
agement training 
(E+SMT), educa-
tion with SMT and 
intensified therapy 
(DCCT)

E alone = 0
E+caSM = $1.31 PMPM
E+SMT = $18 PMPM
DCCT = $9.70 PMPM 
without pump or $14.06 
PMPM with pump

E alone = no effect
E+caSM = HbA1c decreased  
by 1.1% at 12 months
E+SMT = HbA1c decreased  
by 1.1% at 12 months
DCCT = HbA1c decreased  
by 2.5% at 12 months

Huang et al., 
2007

Society Multiple process 
improvements or 
simulation

$712 per participant for 
year 1, $600 for year 2, 
$472 for year 3, $378  
for year 4

Estimated lifetime costs increased 
by $11,685 after intervention; 
QALY increased by 0.35 or 
$33,386 per QALY

Wolf et al., 
2007

Health plan Lifestyle case manage-
ment by registered 
dietitian

Lifestyle group = 
$374.57  
Usual care = $46.23

Mean annual health care costs = 
$7,295 for intervention group vs. 
$11,406 for control subjects

Keers et al., 
2005

Society Education program €1,327 €1,469 first-year reduction in 
health care costs for participants 
compared with baseline

Villagra and 
Ahmed, 
2004

HMO or POS Disease management 
program

Not given Paid claims were $417 PMPM for 
participants vs. $554 PMPM for 
control subjects; pharmacy costs 
were $9.02 PMPM lower and 
inpatient costs were $17 PMPM 
lower; 30% fewer inpatient admis-
sions among participants

Diabetes 
Prevention 
Program 
Research 
Group, 
2003

Health system Metformin and lifestyle 
interventions

$2,919 for lifestyle, $2,681 
for metformin, $218 for 
placebo — all over three 
years

$51,600 per QALY for lifestyle and 
$99,200 per QALY for metformin

Snyder et al., 
2003

Health benefits 
plan

Commercial disease 
management program

$673 per capita Adjusted net savings in health care 
costs of $1,598 per participant 
per year

Berg and 
Wadhwa, 
2002

HMO or PPO Commercial disease 
management program

Not given Inpatient admissions decreased 
by 391 per 1,000 in intervention 
group; 4.34:1 return on investment 
claimed

Sidorov et 
al., 2002

HMO Disease management 
program

$985 per participant Paid claims were $395 PMPM for 
participants and $502 for control 
subjects, mainly from lower inpa-
tient and ED use



46

References

1. Chodosh J, Morton SC, Mojica W, et al. “Meta-Analysis: Chronic Disease Self-Management Programs for Older Adults.”   
 Annals of Internal Medicine, 143(6): 427–438, September 20, 2005.
2. Norris SL, Engelgau MM and Narayan KM. “Effectiveness of Self-Management Training in Type 2 Diabetes:  
 A Systematic Review of Randomized Controlled Trials.” Diabetes Care, 24(3): 561–587, March 2001.
3. Norris SL, Nichols PJ, Caspersen CJ, et al. “Increasing Diabetes Self-Management Education in Community Settings:  
 A Systematic Review.” American Journal of Preventive Medicine, 22(4 Suppl S): 39–66, 2002.
4. Norris SL, Lau J, Smith SJ, et al. “Self-Management Education for Adults With Type 2 Diabetes: A Meta-Analysis of the  
 Effect on Glycemic Control.” Diabetes Care, 25(7): 1159–1171, July 2002.
5. Shojania KG, Ranji SR, Shaw LK, et al. Closing the Quality Gap: A Critical Analysis of Quality Improvement Strategies.   
 Volume 2 – Diabetes Mellitus Care. Washington, DC: Agency for Healthcare Research and Quality, 2004.
6. Gage H, Hampson SE, Skinner TC, et al. “Educational and Psychosocial Programmes for Adolescents With Diabetes:   
 Approaches, Outcomes and Cost-Effectiveness.” Patient Education and Counseling, 53(3): 333–346, June 2004.
7. Hampson SE, Skinner TC, Hart J, et al. “Behavioral Interventions for Adolescents With Type 1 Diabetes: How Effective  
 are They?” Diabetes Care, 23(9): 1416–1422, September 2000.
8. Brown SA, Blozis SA, Kouzekanani K, et al. “Dosage Effects of Diabetes Self-Management Education for Mexican Americans:  
 The Starr County Border Health Initiative.” Diabetes Care, 28(3): 527–532, March 2005.
9. Deakin TA, McShane CE, Cade JE, et al. “Group Based Training for Self-Management Strategies in People With Type 2   
 Diabetes Mellitus.” Cochrane Database of Systematic Reviews, (2): CD003147 Review, April 18, 2005.
10. Deakin TA, Cade JE, Williams R, et al. “Structured Patient Education: The Diabetes X-PERT Programme Makes a Difference.” 
 Diabetic Medicine, 23(9): 944–954, September 2006.
11. Gabbay RA, Lendel I, Saleem TM, et al. “Nurse Case Management Improves Blood Pressure, Emotional Distress and  
 Diabetes Complication Screening.” Diabetes Research and Clinical Practice, 71(1): 28–35, January 2006.
12. Glazier RH, Bajcar J, Kennie NR, et al. “A Systematic Review of Interventions to Improve Diabetes Care in Socially  
 Disadvantaged Populations.” Diabetes Care, 29(7): 1675–1688, July 2006.
13. Hedges LV and Olkin I. Statistical Methods for Meta-Analysis. San Diego, CA: Academic Press, 1985.
14. Liebman J, Heffernan D and Sarvela P. “Establishing Diabetes Self-Management in a Community Health Center Serving   
 Low-Income Latinos.” The Diabetes Educator, 33(Suppl 6): 132s–150s, 2007.
15. Joshu CE, Rangel L, Garcia O, et al. “Integration of a Promotora-Led Self-Management Program Into a System of Care.”  
 The Diabetes Educator, 33(Suppl 6): 151s–158s, 2007.
16. Thompson JR, Horton C and Flores C. “Advancing Self-Management in the Mexican-American Population.” The Diabetes   
 Educator, 33(Suppl 6): 159s–165s, 2007.
17. Ingram M, Torres E, Redondo F, et al. “The Impact of Promotoras on Social Support and Glycemic Control among  
 Members of a Farmworker Community on the US-Mexico Border.” The Diabetes Educator, 33(Suppl 6): 172s–178s, 2007.
18. Klonoff DC and Swartz DM. “An Economic Analysis of Interventions for Diabetes.” Diabetes Care, 23(3): 390–404,  
 March 2000.
19. Ritzwoller DP, Toobert D, Sukhanova A, et al. “Economic Analysis of the Mediterranean Lifestyle Program for Post- 
 menopausal Women With Diabetes.” The Diabetes Educator, 32(5): 761–769, September/October 2006.
20. The Diabetes Prevention Program Research Group. “Costs Associated With the Primary Prevention of Type 2 Diabetes   
 Mellitus in the Diabetes Prevention Program.” Diabetes Care, 26(1): 36–47, January 2003.
21. Keers JC, Groen H, Sluiter WJ, et al. “Cost and Benefits of a Multidisciplinary Intensive Diabetes Education Programme.”   
 Journal of Evaluation in Clinical Practice, 11(3): 293–303, June 2005.
22. Snyder JW, Malaskovitz J, Griego J, et al. “Quality Improvement and Cost Reduction Realized by a Purchaser through   
 Diabetes Disease Management.” Disease Management, 6(4): 233–241, 2003.
23. Sidorov J, Shull R, Tomcavage J, et al. “Does Diabetes Disease Management Save Money and Improve Outcomes? A Report  
 of Simultaneous Short-Term Savings and Quality Improvement Associated With a Health Maintenance Organization- 
 Sponsored Disease Management Program Among Patients Fulfilling Health Employer Data and Information Set Criteria.”   
 Diabetes Care, 25(4): 684–689, April 2002.



47

24. Glasgow RE, La Chance PA, Toobert DJ, et al. “Long-Term Effects and Costs of Brief Behavioural Dietary Intervention for   
 Patients With Diabetes Delivered From the Medical Office.” Patient Education and Counseling, 32(3): 175–184, November 1997.
25. Lorig KR, Sobel DS, Ritter PL, et al. “Effect of a Self-Management Program on Patients With Chronic Disease.” Effective   
 Clinical Practice, 4(6): 256–262, November/December 2001.
26. Banister NA, Jastrow ST, Hodges V, et al. “Diabetes Self-Management Training Program in a Community Clinic Improves   
 Patient Outcomes at Modest Cost.” Journal of the American Dietetic Association, 104(5): 807–810, May 2004.
27. Huang ES, Zhang Q, Brown SES, et al. “The Cost-Effectiveness of Improving Diabetes Care in U.S. Federally-Qualified   
 Community Health Centers.” Health Services Research, 42 (6p1): 2174-2193, December 2007.
28. Kilpatrick KE, Lohr KN, Leatherman S, et al. “The Insufficiency of Evidence to Establish the Business Case for Quality.”   
 International Journal for Quality in Health Care, 17(4): 347–355, August 2005.
29. Ramsey SD, Newton K, Blough D, et al. “Patient-Level Estimates of the Cost of Complications in Diabetes in a Managed-Care  
 Population.” Pharmacoeconomics, 16(3): 285–295, September 1999.
30. Villagra VG and Ahmed T. “Effectiveness of a Disease Management Program for Patients With Diabetes.” Health Affairs  
 (Project Hope), 23(4): 255–266, 2004.
31. Berg GD and Wadhwa S. “Diabetes Disease Management in a Community-Based Setting.” Managed Care, 11(60): 45–50, 2002.
32. Steffens B. “Cost-Effective Management of Type 2 Diabetes: Providing Quality in a Cost-Constrained Environment.”  
 The American Journal of Managed Care, 6(13 Suppl): S697–S703, discussion S704-S709, August 2000.
33. Wagner EH, Sandhu N, Newton KM, et al. “Effect of Improved Glycemic Control on Health Care Costs and Utilization.”  
 The Journal of the American Medical Association, 285(2): 182–189, January 10, 2001.
34. The Diabetes Prevention Program Research Group. “Within-Trial Cost-Effectiveness of Lifestyle Intervention or  
 Metformin for the Primary Prevention of Type 2 Diabetes.” Diabetes Care, 26(9): 2518–2524, September 2003.
35. Albisser MA, Harris RI, Albisser JB, et al. “The Impact of Initiatives in Education, Self-Management Training, and  
 Computer-Assisted Self-Care on Outcomes in Diabetes Disease Management.” Diabetes Technology & Therapeutics,  
 3(4): 571–579,  Winter 2001.
36. Wolf AM, Siadaty M, Yaeger B, et al. “Effects of Lifestyle Intervention on Health Care Costs: Improving Control with  
 Activity and Nutrition (ICAN).” Journal of the American Dietetic Association, 107(8): 1365–1373, 2007.
37. Fireman B, Bartlett J and Selby J. “Can Disease Management Reduce Health Care Costs by Improving Quality?”  
 Health Affairs (Project Hope), 23(6): 63–75, November/December, 2004.
38. Eastman RC, Javitt JC, Herman WH, et al. “Model of Complications of NIDDM. II. Analysis of the Health Benefits and   
 Cost-Effectiveness of Treating NIDDM With a Goal of Normoglycemia.” Diabetes Care, 20(5): 735–744, May 1997.
39. Mueller E, Maxion-Bergemann S, Gultyaev D, et al. “Development and Validation of the Economic Assessment of Glycemic   
 Control and Long-Term Effects of Diabetes (EAGLE) Model.” Diabetes Technology & Therapeutics, 8(2): 219–236, 2006.
40. Palmer AJ, Roze S, Valentine WJ, et al. “The CORE Diabetes Model: Projecting Long-Term Clinical Outcomes, Costs and   
 Cost- Effectiveness of Interventions in Diabetes Mellitus (Types 1 and 2) to Support Clinical and Reimbursement Decision-  
 Making.” Current Medical Research and Opinion, 20(Supplement 1): S5–S26, August 2004.
41. Herman WH, Hoerger TJ, Brandle M, et al. “The Cost-Effectiveness of Lifestyle Modification or Metformin in Preventing   
 Type 2 Diabetes in Adults With Impaired Glucose Tolerance.” Annals of Internal Medicine, 142(5): 323–332, March 1, 2005.
42. Zhou H, Isaman DJ, Messinger S, et al. “A Computer Simulation Model of Diabetes Progression, Quality of Life, and Cost.”   
 Diabetes Care, 28(12): 2856–2863, December 2005.
43. Jacobs-van der Bruggen MA, Bos G, Bemelmans WJ, et al. “Lifestyle Interventions Are Cost-Effective in People with   
 Different Levels of Diabetes Risk: Results From a Modeling Study.” Diabetes Care, 30(1): 128–134, January 2007.
44. Eddy DM and Schlessinger L. “Archimedes: A Trial-Validated Model of Diabetes.” Diabetes Care, 26(11): 3093–3101,   
 November 2003.
45. Eddy DM and Schlessinger L. “Validation of the Archimedes Diabetes Model.” Diabetes Care, 26(11): 3102–3110,  
 November 2003.
46. American Diabetes Association Consensus Panel. “Guidelines for Computer Modeling of Diabetes and Its Complications.”   
 Diabetes Care, 27(9): 2262–2265, September 2004.



48

Diabetes Self Management Cost-Effectiveness Bibliography

Albisser AM, Harris RI, Albisser JB, et al. “The Impact of Initiatives in Education, Self-Management Training, and  
 Computer-Assisted Self-Care on Outcomes in Diabetes Disease Management.”  
 Diabetes Technology & Therapeutics, 3(4): 571–579, 2001.

American Diabetes Association Consensus Panel. “Guidelines for Computer Modeling of Diabetes and Its Complications.”   
 Diabetes Care, 27(9): 2262–2265, 2004.

Bagust A, Hopkinson PK, Maier W, et al. “An Economic Model of the Long-Term Health Care Burden of Type II Diabetes.”   
 Diabetologia, 44(12): 2140–2155, 2001.

Bailit M and Dyer MB. Beyond Bankable Dollars: Establishing a Business Case for Improving Health Care. New York:  
 The Commonwealth Fund, 2004. Available at: www.commonwealthfund.org/usr_doc/Bailit_beyond_bankable_dollars_ 
 business_case.pdf?section=4039. Accessed October 11, 2007.

Balkrishnan R, Rajagopalan R, Camacho FT, et al. “Predictors of Medication Adherence and Associated Health Care Costs in an   
 Older Population With Type 2 Diabetes Mellitus: A Longitudinal Cohort Study.” Clinical Therapy, 25(11): 2958–2971, 2003.

Banister NA, Jastrow ST, Hodges V, et al. “Diabetes Self-Management Training Program in a Community Clinic Improves Patient   
 Outcomes at Modest Cost.” Journal of the American Dietetic Association, 104(5): 807–810, 2004. 

Berg GD and Wadhwa S. “Diabetes Disease Management in a Community-Based Setting.” Managed Care, 11(60): 45–50, 2002.

Berger J, Slezak J, Stine N, et al. “Economic Impact of a Diabetes Disease Management Program in a Self-Insured Health Plan:   
 Early Results.” Disease Management, 4(2): 65–73, 2001.

Bray P, Roupe M, Young S, et al. “Feasibility and Effectiveness of System Redesign for Diabetes Care Management in Rural Areas:   
 The Eastern North Carolina Experience.” The Diabetes Educator, 31(5): 712–718, 2005.

Brown JB, Pedula KL and Bakst AW. “The Progressive Cost of Complications in Type 2 Diabetes Mellitus.” Archives of Internal   
 Medicine, 159: 1873–1880, 1999.

Brown SA, Blozis SA, Kouzekanani K, et al. “Dosage Effects of Diabetes Self-Management Education for Mexican Americans:  
 The Starr County Border Health Initiative.” Diabetes Care, 28(3): 527–532, 2005.

Burnet DL, Elliott LD, Quinn MT, et al. “Preventing Diabetes in the Clinical Setting.” Journal of General Internal Medicine,  
 21(1): 84–93, 2006.

Burton WN and Connerty CM. “Evaluation of a Worksite-Based Patient Education Intervention Targeted at Employees  
 with Diabetes Mellitus.” Journal of Occupational and Environmental Medicine, 40(8): 702–706, 1998.

Campbell LK and Campbell RK. “Cost Drivers in Diabetes Care: The Problems They Present and Potential Solutions.”  
 Clinical Therapeutics, 19(3): 540–558; discussion 538–539, 1997. 

Caro JJ, Getsios D, Caro I, et al. “Economic Evaluation of Therapeutic Interventions to Prevent Type 2 Diabetes in Canada.”   
 Diabetic Medicine, 21(11): 1229–1236, 2004.

Caro JJ, Ward AJ and O’Brien JA. “Lifetime Costs of Complications Resulting From Type 2 Diabetes in the U.S.”  
 Diabetes Care,  25(3): 476–481, 2002.



49

CDC Diabetes Cost-effectiveness Group. “Cost-Effectiveness of Intensive Glycemic Control, Intensified Hypertension  
 Control, and Serum Cholesterol Level Reduction for Type 2 Diabetes.” The Journal of the American Medical Association.   
 287(19): 2542–2551, 2002.

Centers for Medicare and Medicaid Services. CMS Quality Improvement Roadmap. Available at: www.cms.hhs.gov/Councilon  
 TechInnov/downloads/qualityroadmap.pdf. Accessed October 12, 2007.

Chodosh J, Morton SC, Mojica W, et al. “Meta-Analysis: Chronic Disease Self-Management Programs for Older Adults.”  
 Annals of Internal Medicine, 143(6): 427–438, 2005. 

Christensen NK, Williams P and Pfister R. “Cost Savings and Clinical Effectiveness of an Extension Service Diabetes Program.”   
 Diabetes Spectrum, 17(3): 71–75, 2004.

Ciechanowski PS, Katon WJ and Russo JE. “Depression and Diabetes: Impact of Depressive Symptoms on Adherence,  
 Function, and Costs.” Archives of Internal Medicine, 160(21): 3278–3285, 2000.

Clouse JC, Zitter M and Herman ME. “Health Economic Considerations in the Management of Type 2 Diabetes.”  
 Managed Care  Interface, 15(1): 66–71, 2002.

Cranor CW, Bunting BA and Christensen DB. “The Asheville Project: Long-Term Clinical and Economic Outcomes of a  
 Community Pharmacy Diabetes Care Program.” Journal of the American Pharmacists Association, 43(2): 173–184, 2003.

Crivera C, Suh DC, Huang ES, et al. “The Incremental Costs of Recommended Therapy Versus Real World Therapy in  
 Type 2 Diabetes Patients.” Current Medical Research and Opinion, 22(11): 2301–2311, 2006.

The DCCT Research Group. “Lifetime Benefits and Costs of Intensive Therapy as Practiced in the DCCT.” The Journal of the   
 American Medical Association. 276: 1409–1415, 1996. 

Deakin TA, Cade JE, Williams R, et al. “Structured Patient Education: The Diabetes X-PERT Programme Makes a Difference.”  
 Diabetic Medicine, 23(9): 944–954, 2006. 

Deakin TA, McShane CE, Cade JE, et al. “Group Based Training for Self-Management Strategies in People with Type 2 Diabetes   
 Mellitus.” Cochrane Database of Systematic Reviews, (2): CD003417, Review, 2005.

The Diabetes Prevention Program Research Group. “Costs Associated With the Primary Prevention of Type 2 Diabetes  
 Mellitus in the Diabetes Prevention Program.” Diabetes Care, 26(1): 36–47, 2003. 

The Diabetes Prevention Program Research Group. “Within-Trial Cost-Effectiveness of Lifestyle Intervention or Metformin 
 for the Primary Prevention of Type 2 Diabetes.” Diabetes Care, 26(9): 2518–2523, 2003.

Dijkstra RF, Niessen LW, Braspenning JC, et al. “Patient-Centered and Professional-Directed Implementation Strategies  
 for Diabetes Guidelines: A Cluster-Randomized Trial-Based Cost-Effectiveness Analysis.” Diabetic Medicine,  
 23(2): 164–170, 2006.

Eastman RC, Javitt JC, Herman WH, et al. “Model of Complications of NIDDM. II. Analysis of the Health Benefits and  
 Cost-Effectiveness of Treating NIDDM With the Goal of Normoglycemia.” Diabetes Care, 20(5): 735–744, 1997. 

Eddy DM and Schlessinger L. “Archimedes: A Trial-Validated Model of Diabetes.” Diabetes Care, 26(11): 3093–3101, 2003. 
 
Eddy DM and Schlessinger L. “Validation of the Archimedes Diabetes Model.” Diabetes Care, 26(11): 3102–3110, 2003.



50

Eddy DM, Schlessinger L and Kahn R. “Clinical Outcomes and Cost-Effectiveness of Strategies for Managing People at High Risk   
 for Diabetes.” Annals of Internal Medicine, 143(4): 251–264, 2005.

Elixhauser A, Weschler JM, Kitzmiller JL, et al. “Cost-Benefit Analysis of Preconception Care for Women with Established   
 Diabetes Mellitus.” Diabetes Care, 16(8): 1146–1157, 1993. 

Fedder DO, Chang RJ, Curry S, et al. “The Effectiveness of a Community Health Worker Outreach Program on Healthcare   
 Utilization of West Baltimore City Medicaid Patients With Diabetes, With or Without Hypertension.” Ethnicity and Disease,   
 13(1): 22–27, 2003.

Fireman B, Bartlett J and Selby J. “Can Disease Management Reduce Health Care Costs by Improving Quality?” Health Affairs   
 (Project Hope), 23(6): 63–75, 2004.

Gabbay RA, Lendel I, Saleem TM, et al. “Nurse Case Management Improves Blood Pressure, Emotional Distress and Diabetes   
 Complication Screening.” Diabetes Research and Clinical Practice, 71(1): 28–35, 2006.

Gage H, Hampson S, Skinner TC, et al. “Educational and Psychosocial Programmes for Adolescents With Diabetes: Approaches,   
 Outcomes and Cost-Effectiveness.” Patient Education and Counseling, 53(3): 333–346, 2004.

Gagliardino JJ and Etchegoyen G. “A Model Educational Program for People With Type 2 Diabetes: A Cooperative Latin American   
 Implementation Study (PEDNID-LA).” Diabetes Care, 24(6): 1001–1007, 2001. 

Gagliardino JJ, Olivera E, Etchegoyen GS, et al. “PROPAT: A Study to Improve the Quality and Reduce the Cost of Diabetes Care.”   
 Diabetes Research and Clinical Practice, 72(3): 284–291, 2006.

Garrett DG and Bluml BM. “Patient Self-Management Program for Diabetes: First-Year Clinical, Humanistic, and Economic   
 Outcomes.” Journal of the American Pharmacists Association, 45(2): 130–137, 2005. 

Gillean J, Shaha S, Sampanes E, et al. “A Search for the ‘Holy Grail’ of Health Care: A Correlation Between Quality and  
 Profitability.” Healthcare Financial Management, 60(12): 114–121, 2006.

Gillies CL, Abrams KR, Lambert PC, et al. “Pharmacological and Lifestyle Interventions to Prevent or Delay Type 2 Diabetes in   
 People With Impaired Glucose Tolerance: Systematic Review and Meta-Analysis.” British Medical Journal, 334(7588): 299, 2007.

Gilmer TP, O’Connor PJ, Manning WG, et al. “The Cost to Health Plans of Poor Glycemic Control.” Diabetes Care,  
 20(12): 1847–1853, 1997.

Gilmer TP, O’Connor PJ, Rush WA, et al. “Impact of Office Systems and Improvement Strategies on Costs of Care for Adults with   
 Diabetes.” Diabetes Care, 29(6): 1242–1248, 2006.

Gilmer TP, Philis-Tsimikas A and Walker C. “Outcomes of Project Dulce: A Culturally Specific Diabetes Management Program.”   
 The Annals of Pharmacotherapy, 39(5): 817–822, 2005.

Glasgow RE, La Chance PA, Toobert DJ, et al. “Long-Term Effects and Costs of Brief Behavioural Dietary Intervention for  
 Patients with Diabetes Delivered From the Medical Office.” Patient Education and Counseling, 32(3): 175–184, 1997.

Glazier RH, Bajcar J, Kennie NR, et al. “A Systematic Review of Interventions to Improve Diabetes Care in Socially Disadvantaged   
 Populations.” Diabetes Care, 29(7): 1675–1688, 2006. 



51

Goetzel RZ, Anderson DR, Whitmer RW, et al [Health Enhancement Research Organization (HERO) Research Committee].  
 “The Relationship Between Modifiable Health Risks and Health Care Expenditures. An Analysis of the Multi-employer   
 HERO Health Risk and Cost Database.” Journal of Occupational and Environmental Medicine, 40(10): 843–854, 1998.

Gray A, Raikou M, McGuire A, et al. “Cost Effectiveness of an Intensive Blood Glucose Control Policy in Patients With Type 2   
 Diabetes: Economic Analysis Alongside Randomised Controlled Trial.” British Medical Journal, 320(7246): 1373–1378, 2000.

Greenway M and Kelley BC. “Disease Management With a Focus on ROI.” Employment Relations Today, 30(3): 9-14, 2003.

Grosse SD, Teutsch SM and Haddix AC. “Lessons From Cost-Effectiveness Research for United States Public Health Policy.”   
 Annual Review of Public Health, 28: 365–391, 2007.

Guo JJ, Gibson JT, Gropper DM, et al. “Empiric Investigation on Direct Costs-of-Illness and Healthcare Utilization of Medicaid   
 Patients With Diabetes Mellitus.” The American Journal of Managed Care, 4(10): 1433–1446, 1998.

Hamman RF, Wing RR, Edelstein SL, et al. “Effect of Weight Loss With Lifestyle Intervention on Risk of Diabetes.” Diabetes Care,   
 29(9): 2102–2107, 2006.

Hampson SE, Skinner TC, Hart J, et al. “Behavioral Interventions for Adolescents With Type 1 Diabetes: How Effective Are They?”  
 Diabetes Care, 23(9): 1416–1422, 2000.

Health Services Research and Development Service. QUERI Economic Analysis Guidelines. United States Department of  
 Veterans Affairs, Health Economics Resource Center, 2004. Available at: www.herc.research.va.gov/files/MPDF_303.pdf.   
 Accessed October 2, 2007.

Healthcare Financial Management Association. HFMA’s Internet Guide: Pay for Performance Programs. Available at:  
 www.hfma.org/library/reimbursement/pfp/payperform.htm. Accessed October 2, 2007.

Hedges LV and Olkin I. Statistical Methods for Meta-Analysis. San Diego, CA: Academic Press, 1985.

Henriksson F, Agardh CD, Berne C, Bolinder J and Jonsson B. “Health Economics Analysis of Diabetes Is Necessary: It Facilitates   
 Decision-Making and International Comparison.” Lakartidningen, 96(37): 3915–3916, 1999. 

Herman WH, Dasbach EJ, Songer TJ, et al. “The Cost-Effectiveness of Intensive Therapy for Diabetes Mellitus.” Endocrinology and   
 Metabolism Clinics of North America, 26(3): 679–695, 1997.

Herman WH, Hoerger TJ, Brandle M, et al. “The Cost-Effectiveness of Lifestyle Modification or Metformin in Preventing  
 Type 2 Diabetes in Adults With Impaired Glucose Tolerance.” Annals of Internal Medicine, 142(5): 323–332, 2005.

Hirsch IB, Goldberg HI, Ellsworth A, et al. “A Multifaceted Intervention in Support of Diabetes Treatment Guidelines:  
 A Cont Trial.” Diabetes Research and Clinical Practice, 58(1): 27–36, 2002.

Huang ES, Zhang Q, Brown SES, et al. “The Cost-Effectiveness of Improving Diabetes Care in U.S. Federally Qualified  
 Community Health Centers.” Health Services Research, 42 (6p1): 2174-2193, 2007.

Ingram M, Torres E, Redondo F, et al. “The Impact of Promotoras on Social Support and Glycemic Control Among Members  
 of a Farmworker Community on the US-Mexico Border.” The Diabetes Educator, 33(suppl 6): 172s–178s, 2007.

Institute of Medicine. Rewarding Provider Performance: Aligning Incentives in Medicare (Pathways to Quality Health Care Series).  
 Washington, DC: National Academies Press, 2006.



52

Jacobs-van der Bruggen MA, Bos G, Bemelmans WJ, et al. “Lifestyle Interventions Are Cost-Effective in People With Different   
 Levels of Diabetes Risk: Results From a Modeling Study.” Diabetes Care, 30(1): 128–134, 2007.

Joshu CE, Rangel L, Garcia O, et al. “Integration of a Promotora-Led Self-Management Program Into a System of Care.”  
 The Diabetes Educator, 33(suppl 6): 151s–158s, 2007.

Kaplan RM and Davis WK. “Evaluating the Costs and Benefits of Outpatient Diabetes Education and Nutrition Counseling.”   
 Diabetes Care, 9(1): 81–86, 1986. 

Kaplan RS and Norton DP. The Balanced Scorecard: Translating Strategy Into Action. Boston: Harvard Business School Press, 1996.

Karter AJ, Stevens MR, Herman WH, et al. “Translating Research Into Action for Diabetes Study Group. Out-of-Pocket Costs  
 and Diabetes Preventive Services: The Translating Research Into Action for Diabetes (TRIAD) Study.” Diabetes Care,  
 26(8): 2294–2299, 2003.

Keers JC, Groen H, Sluiter WJ, et al. “Cost and Benefits of a Multidisciplinary Intensive Diabetes Education Programme.”  
 Journal of Evaluation in Clinical Practice, 11(3): 293–303, 2005. 

Khaw KT, Wareham N, Bingham S, et al. “Association of Hemoglobin A1c With Cardiovascular Disease and Mortality in Adults:   
 The European Prospective Investigation Into Cancer in Norfolk.” Annals of Internal Medicine, 141(6): 413–420, 2004.

Killilea T. “Long-Term Consequences of Type 2 Diabetes Mellitus: Economic Impact on Society and Managed Care.” The American  
 Journal of Managed Care, 8(16 Suppl): S441–S449, 2002. 

Kilpatrick KE, Lohr KN, Leatherman S, et al. “The Insufficiency of Evidence to Establish the Business Case for Quality.”  
 International Journal for Quality in Health Care, 17(4): 347–355, 2005.

Klonoff DC and Schwartz DM. “An Economic Analysis of Interventions for Diabetes.” Diabetes Care, 23(3): 390–404, 2000.

Kruger H. “The Relationship Between Long-Term Adherence to Recommended Clinical Procedures and Health Care Utilization   
 for Adults With Diagnosed Type 2 Diabetes.” Dissertation. University of British Columbia, 2006.

Leatherman C and McCarthy D. Quality of Health Care in the United States: A Chartbook. New York: The Commonwealth Fund,   
 2002.

Leatherman C and McCarthy D. Quality of Health Care for Children and Adolescents: A Chartbook. New York: The Commonwealth  
 Fund, 2002.

Leatherman S, Berwick D, Iles D, et al. “The Business Case for Quality: Case Studies and an Analysis.” Health Affairs (Project Hope),   
 22: 17–30, 2003.

Lewis A, St. Andre C, Buttress S, et al. A Leaders’ Guide to Creating the Business Case for Planned Care: A Toolkit. Washington,   
 DC: Health Resources and Services Administration, May 2006. Available at: auch.org/programsservices/documents/  
 Business%20Case/Business%20Case%20Leaders%20Guide%20May%202006.pdf. Accessed October 2, 2007.
 
Li R, Chowdhury F, Zhang P, et al. “Cost-Effectiveness of Interventions for the Prevention and Control of Diabetes: A Systematic   
 Review.” Poster Session I. The 28th Annual Meeting of the Society for Medical Decision Making, October 15–18, 2006.

Liebman J, Heffernan D and Sarvela P, “Establishing Diabetes Self-Management in a Community Health Center Serving  
 Low-Income Latinos.” The Diabetes Educator, 33(suppl 6): 132s–150s, 2007.



53

Liu Y and Cousins M. “Measuring DM Programs Outcomes: The Use of Incident and Prevalent Populations.” Available at:  
 www.soa.org/library/monographs/health-benefits/chronic-care-monograph/2005/june/HBABS_cousins.pdf.  
 Accessed October 2, 2007.

Lloyd A, Sawyer W and Hopkinson P. “Impact of Long-Term Complications on Quality of Life in Patients With Type 2  
 Diabetes Not Using Insulin.” Value in Health, 4(5): 392–400, 2001.

Lorig KR, Sobel DS, Ritter PL, et al. “Effect of a Self-Management Program on Patients With Chronic Disease.”  
 Effective Clinical Practice, 4(6): 256–262, 2001.

Loveman E, Cave C, Green C, et al. “The Clinical and Cost-Effectiveness of Patient Education Models for Diabetes:  
 A Systematic Review and Economic Evaluation.” Health Technology Assessment, 7(22): iii, 1–190, 2003.

Luce B and Elixhauser A. Standards for Socioeconomic Evaluation of Health Care Products and Services. Berlin: Springer-Verlag, 1990.

March A. The Business Case for Tobacco Cessation Programs: A Case Study of Group Health Cooperative in Seattle.  
 New York: The Commonwealth Fund, April 2003.  Available at: www.commonwealthfund.org/usr_doc/march_bcs_ 
 tobaccocessation_614.pdf?section=4039. Accessed October 2, 2007.

Mason JM, Freemantle N, Gibson JM, et al. “Specialist Nurse-Led Clinics to Improve Control of Hypertension and  
 Hyperlipidemia in Diabetes: Economic Analysis of the SPLINT Trial.” Diabetes Care, 28(1): 40–46, 2005. 

McCulloch DK, Price MJ, Hindmarsh M, et al. “Improvement in Diabetes Care Using an Integrated Population-Based  
 Approach in a Primary Care Setting.” Disease Management, 3(2): 75–82, 2000. 

McGlynn EA, Asch SM, Adams J, et al. “The Quality of Health Care Delivered to Adults in the United States.” The New England  
 Journal of Medicine, 348: 2635–2645, 2003.

Mengistu M, Lungi Y and Mamo F. “Inpatient or Outpatient Initiation of Insulin Therapy. Experience and Cost Effective  
 Analysis in a Suboptimal Clinical Setting.” Tropical and Geographical Medicine, 43(1–2): 180–183, 1991. 

Minshall ME, Roze S, Palmer AJ, et al. “Treating Diabetes to Accepted Standards of Care: A 10-Year Projection of the  
 Estimated Economic and Health Impact in Patients With Type 1 and Type 2 Diabetes Mellitus in the United States.”  
 Clinical Therapeutics, 27(6): 940–950, 2005.

Morris AD. “Considerations in Assessing Effectiveness and Costs of Diabetes Care: Lessons From DARTS.” Diabetes/Metabolism  
 Research Reviews, 18(Supplement 3): S32–S35, 2002. 

Motala AA, Pirie FJ, Rauff S, et al. “Cost-Effective Management of Diabetes Mellitus.” Ethnicity and Disease, 16(2 Suppl 2):  
 S2–79–84, 2006. 

Mueller E, Maxion-Bergemann S, Gultyaev D, et al. “Development and Validation of the Economic Assessment of Glycemic  
 Control and Long-Term Effects of Diabetes (EAGLE) Model.” Diabetes Technology & Therapeutics, 8(2): 219–236, 2006.

Nichols GA and Brown JB. “Higher Medical Care Costs Accompany Impaired Fasting Glucose.” Diabetes Care, 28(9): 2223–2229,  
 2005.

Nicholson S, Pauly MV, Polsky D, et al. “How to Present the Business Case for Healthcare Quality to Employers.” Applied Health  
 Economics and Policy, 4(4): 209–218, 2005.



54

Norris SL, Chowdhury FM, Van Le K, et al. “Effectiveness of Community Health Workers in the Care of Persons With Diabetes.”  
 Diabetic Medicine, 23(5): 544–556, 2006. 

Norris SL, Engelgau MM and Narayan KMV. “Effectiveness of Self-Management Training in Type 2 Diabetes: A Systematic  
 Review of Randomized Controlled Trials.” Diabetes Care, 24(3):561–587, 2001.

Norris SL, Lau J, Smith SJ, et al. “Self-Management Education for Adults With Type 2 Diabetes: A Meta-Analysis of the Effect  
 on Glycemic Control.” Diabetes Care, 25(7): 1159–1171, 2002.

Norris SL, Nichols PJ, Caspersen CJ, et al. “The Effectiveness of Disease and Case Management for People With Diabetes.  
 A Systematic Review.” American Journal of Preventive Medicine, 22(4 Suppl): 15–38, 2002. 

Norris SL, Nichols PJ, Caspersen CJ, et al. “Increasing Diabetes Self-Management Education in Community Settings:  
 A Systematic Review.” American Journal of Preventive Medicine, 22(4 Suppl S): 39–66, 2002.

Palmer AJ, Roze S, Valentine WJ, et al. “The CORE Diabetes Model: Projecting Long-Term Clinical Outcomes, Costs and  
 Cost-Effectiveness of Interventions in Diabetes Mellitus (Types 1 and 2) to Support Clinical and Reimbursement  
 Decision-Making.” Current Medical Research and Opinion, 20(Supplement 1): S5–S26, 2004. 

Palmer AJ, Roze S, Valentine WJ, et al. “Intensive Lifestyle Changes or Metformin in Patients With Impaired Glucose Tolerance:  
 Modeling the Long-Term Health Economic Implications of the Diabetes Prevention Program in Australia, France,  
 Germany, Switzerland, and the United Kingdom.” Clinical Therapeutics, 26(2): 304–321, 2004.

Palmer AJ, Sendi PP and Spinas GA. “Applying Some UK Prospective Diabetes Study Results to Switzerland: The Cost- 
 Effectiveness of Intensive Glycaemic Control With Metformin Versus Conventional Control in Overweight Patients  
 with Type-2 Diabetes.” Schweizerische Medizinische Wochenschrift, 130(27–28): 1034–1040, 2000.

Penfornis A and Millot L. “Initiating Insulin Treatment in Insulin-Requiring Type 2 Diabetic Patients: Comparative Efficiency  
 and Cost of Outpatient and Inpatient Management. INNOV Study Group.” Diabetes and Metabolism, 24(2): 137–142, 1998. 

Peterson LA, Woodard LD, Urech T, et al. “Does Pay-for-Performance Improve the Quality of Health Care?” Annals of Internal  
 Medicine, 145(4): 265–272, 2006.

Piette JD, Wagner TH, Potter MB, et al. “Health Insurance Status, Cost-Related Medication Underuse, and Outcomes among  
 Diabetes Patients in Three Systems of Care.” Medical Care, 42(2): 99–101, 2004.

Ramsey SD, Newton K, Blough D, et al. “Patient-Level Estimates of the Cost of Complications in Diabetes in a Managed-Care  
 Population.” Pharmacoeconomics, 16(3): 285–295, 1999.

Ramsey S, Summers KH, Leong SA, et al. “Productivity and Medical Costs of Diabetes in a Large Employer Population.”  
 Diabetes Care, 25(1): 23–29, 2002.
 
“The Rationale for Early, Aggressive Treatment of Type 2 Diabetes: The Cost Ramifications of Improved Health Outcomes.”  
 Supplement to Managed Care, 13(5), 2004.  Available at: www.managedcaremag.com/supplements/0405_diabetestreat/ 
 MC0405.diabetestreat_suppl.pdf. Accessed October 11, 2007. 

Reiter KL, Kilpatrick KE, Greene SB, et al. “How to Develop a Business Case for Quality.” International Journal for Quality  
 in  Health Care, 19(1): 50-55, 2007.

Rettig BA, Shrauger DG, Recker RR, et al. “A Randomized Study of the Effects of a Home Diabetes Education Program.”  
 Diabetes Care, 9(2): 173–178, 1986.



55

Ritzwoller DP, Toobert D, Sukhanova A, et al. “Economic Analysis of the Mediterranean Lifestyle Program for  
 Postmenopausal Women With Diabetes.” The Diabetes Educator, 32(5): 761–769, 2006. 

Scheffler RM, Feuchtbaum LB and Phibbs CS. “Prevention: The Cost-Effectiveness of the California Diabetes and  
 Pregnancy Program.” American Journal of Public Health, 82(2): 168–175, 1992.

Selecky C. “Integrating Technology and Interventions in the Management of Diabetes.” Disease Management and Health Outcomes,  
 9(Supplement 1): 39–52, 2001.

Sendi P, Al MJ and Zimmermann H. “A Risk-Adjusted Approach to Comparing the Return on Investment in Health Care   
 Programs.” International Journal of Health Care Finance and Economics, 4(3): 199–210, 2004.

Shojania KG, Ranji SR, Shaw LK, et al. Closing the Quality Gap: A Critical Analysis of Quality Improvement Strategies.  
 Volume 2 –Diabetes Mellitus Care. Washington, DC: Agency for Healthcare Research and Quality, 2004.
 
Sidorov J, Shull R, Tomcavage J, et al. “Does Diabetes Disease Management Save Money and Improve Outcomes? A Report of   
 Simultaneous Short-Term Savings and Quality Improvement Associated With a Health Maintenance Organization- 
 Sponsored Disease Management Program Among Patients Fulfilling Health Employer Data and Information Set Criteria.”   
 Diabetes Care, 25(4): 684–689, 2002.

Simell T, Moren R, Keltikangas-Jarvinen L, et al. “Short-Term and Long-Term Initial Stay in Hospital of Children With  
 Insulin-Dependent Diabetes: Adjustment of Families After Two Years.” Acta Paediatrica, 84(1): 41–50, 1995. 

Simon GE, Katon WJ, Lin EH, et al. “Cost-Effectiveness of Systematic Depression Treatment Among People with Diabetes   
 Mellitus.” Archives of General Psychiatry, 64(1): 65–72, 2007.

Skyler J. “The Economic Burden of Diabetes and the Benefits of Improved Glycemic Control: The Potential Role of a  
 Continuous Glucose Monitoring System.” Diabetes Technology & Therapeutics, 2(Supplement 1): S7–S12, 2000.

Snyder JW, Malaskovitz J, Griego J, et al. “Quality Improvement and Cost Reduction Realized by a Purchaser through Diabetes   
 Disease Management.” Disease Management, 6(4): 233–241, 2003.

Songer TJ. “The Role of Cost-Effectiveness Analysis and Health Insurance in Diabetes Care.”Diabetes Research and Clinical   
 Practice, 54(Suppl 1): S7–S11, 2001.

Steffens B. “Cost-Effective Management of Type 2 Diabetes: Providing Quality Care in a Cost-Constrained Environment.”  
 The American Journal of Managed Care, 6(13 Suppl): S697–S703; discussion S704–S709, 2000.

Stelfox HT, Gandhi TK, Orav EJ, et al. “The Relation of Patient Satisfaction With Complaints Against Physicians and  
 Malpractice Lawsuits.” The American Journal of Medicine, 118(10): 1126–1133, 2005. 

Stubblefield A. The Baptist Health Care Journey to Excellence: Creating a Culture that WOWs! New York: John Wiley & Sons,  2005.

Swieskowski D. “From Skeptic to Believer in Self-Management Support.” Available at: www.newhealthpartnerships.org/ 
 BestPractices.aspx?id=738. Accessed October 2, 2007. 

Testa MA and Simonson DC. “Health Economic Benefits and Quality of Life During Improved Glycemic Control in  
 Patients with Type 2 Diabetes Mellitus: A Randomized, Controlled, Double-Blind Trial.” The Journal of the American  
 Medical Association, 280(17): 1490–1496, 1998.



56

Thompson JR, Horton C and Flores C. “Advancing Self-Management in the Mexican-American Population.” The Diabetes   
 Educator, 33(suppl 6): 159s–165s, 2007.

Valdmanis V, Smith DW and Page MR. “Productivity and Economic Burden Associated With Diabetes.” American Journal of   
 Public Health, 91(1): 129–130, 2001.

Vijgen SM, Hoogendoorn M, Baan CA, et al. “Cost Effectiveness of Preventive Interventions in Type 2 Diabetes Mellitus:  
 A Systematic Literature Review.” Pharmacoeconomics, 24(5): 425–441, 2006.

Villagra VG and Ahmed T. “Effectiveness of a Disease Management Program for Patients With Diabetes.” Health Affairs (Project   
 Hope), 23(4): 255–266, 2004.

Wagner EH, Sandhu N, Newton KM, et al. “Effect of Improved Glycemic Control on Health Care Costs and Utilization.”  
 Journal of the American Medical Association, 285(2): 182–189, 2001.

Weber C and Neeser K. “Using Individualized Predictive Disease Modeling to Identify Patients with the Potential to Benefit  
 from a Disease Management Program for Diabetes Mellitus.” Disease Management, 9(4): 242–256, 2006. 

de Weerdt I, Visser AP, Kok GJ, et al. “Randomized Controlled Multicentre Evaluation of an Education Programme for  
 Insulin-Treated Diabetic Patients: Effects on Metabolic Control, Quality of Life, and Costs of Therapy.” Diabetic Medicine, 
 8(4): 338–345, 1991. 

White F, Vega J, Aedo C, et al. Proyecto de demostración en educación en diabetes. Informe Final. Organización Pan Americana de   
 la Salud–Eli Lilly, 1998. 

Wolf AM, Siadaty M, Yaeger B, et al. “Effectiveness of Lifestyle Intervention on Health Care Costs: Improving Control with   
 Activity and Nutrition (ICAN).”  Journal of the American Dietetic Association, 107(8): 1365–1373, 2007.

Zhang P, Engelgau MM, Norris SL, et al. “Application of Economic Analysis to Diabetes and Diabetes Care.” Annals of Internal   
 Medicine, 140: 972– 977, 2004. 

Zhou H, Isaman DJ, Messinger S, et al. “A Computer Simulation Model of Diabetes Progression, Quality of Life, and Cost.”   
 Diabetes Care, 28(12): 2856–2863, 2005.

Other resources

Diabetes at Work 
www.cdc.gov/diabetes/pubs/factsheets/atwork.htm

The Business Community Takes on Diabetes 
www.diabetesmonitor.com/b192.htm

Economic Impact of Diabetes (chapter 30) in Diabetes in America, 2nd Edition 

diabetes.niddk.nih.gov/dm/pubs/america/contents.htm


