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Introduction 

it is estimated that about 1 in 4 Americans either has diabetes or 
is at an increased risk of developing it,1 and diabetes has been found 
to be the sixth leading cause of mortality.2 Typically associated with 
such risk factors as older age, obesity, family history, and physical 
inactivity,3 type 2 diabetes, in particular, can lead to serious medical 
consequences, including heart disease, hypertension, blindness, and 
poor circulation, which can contribute to foot complications (indi-
viduals with diabetes have an amputation rate that is 10 times higher 
than that of people without the condition).4 furthermore, almost half 
of patients with diabetes have glycosylated hemoglobin (A1c) levels 
that are inadequately controlled (>7%).5

in the meantime, the costs to treat diabetes continue to climb. in 
2007, total direct and indirect costs were estimated at $174 billion, 
of which direct medical costs were estimated at $116 billion, and 
indirect costs, such as lost worker productivity, at $58 billion.6 

current treatment guidelines, such as those from the American 
diabetes Association7 and the National cholesterol education 
Program,8 recommend early and aggressive control of glycemia, 
dyslipidemia, and blood pressure. Specific goals include maintaining 
A1c levels less than 7%; low-density lipoprotein (LdL) cholesterol 
less than 100 mg/dL; triglycerides less than 150 mg/dL; high-density 
lipoprotein (hdL) cholesterol greater than 40 mg/dL; and blood 
pressure less than 130/80 mm hg.

Treatment and Management
The first level of treating type 2 diabetes normally involves diet, 

weight loss, and exercise, but when this proves insufficient, there 
are many medication options. These include such “older” drugs as 
the sulfonylureas (eg, glipizide, glyburide, and the newer third-gen-
eration glimepiride); meglitinides; biguanides (metformin); thiazoli-
dinediones (the “glitazones,” or insulin sensitizers [eg, pioglitazone, 
rosiglitazone]); and the less frequently used alpha-glucosidase inhibi-
tors. Newer options include the incretin-based agents (sitagliptin, 
saxagliptin, and exenatide). incretin-based therapies have shown 
possibility in preserving beta-cell function, and their early use may 
prevent the onset of diabetes in those at risk, or in slowing or even 
stopping disease progression in patients who already have diabetes.9

The use of the above-mentioned therapies in combination has 
become increasingly common, as evidence has shown combination 
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therapy to have considerable benefits compared 
with monotherapy in terms of glycemic control.10 
There are also usually fewer side effects.11 Single-
tablet combinations have been shown to improve 
patients’ adherence to therapy as well as often low-
ering the cost.10,11 

Adherence to therapy is a serious barrier to 
optimal care; half of patients reportedly stay on 
their medication 6 months or less.12 Part of this 
may be due to patients’ lack of awareness of the 
consequences.12 Physicians have limited time with 
their patients and cannot properly educate them 
alone. Other barriers to optimal care involve cost 
and access to medications. When healthcare sys-
tems utilize restrictive formularies or patients’ drug 
copayments are too high, patients are not likely to 
adhere to their treatment regimen.13

Cost-Effective Measures for 
Optimal Diabetes Care

Several types of programs exist to help meet 
the clinical needs of diabetes while striving to 
reach cost-effectiveness goals simultaneously. 
Some of these programs include value-based health 
management; care/case and disease management; 
medication therapy management (mTm); pay-for-
performance initiatives; and risk sharing.

Value-Based Health Management. intended to 
help control company healthcare costs by targeting 
employee benefits, value-based health manage-
ment employs 3 principles: removing barriers such 
as out-of-pocket costs (copayments are based on 
an expected clinical benefit from a drug instead of 
its acquisition cost; therefore, the more beneficial 
a medication is, the lower its copayment)14 and 
limited formulary coverage; the integration of care 
management (multidisciplinary teams consisting of 
physicians, pharmacists, nurses, health coaches); 
and focusing on prevention.15 examples of such 
programs follow.

MHealthy: Focus on Diabetes. The first of its kind 
in the united States, mhealthy began in July 2006 
and is an ongoing, prospective, controlled trial of 
targeted copayment reductions for underused but 
valuable diabetes therapies.14,16 The trial comprises 
2507 employees/dependents with diabetes insured 
by one large employer (the intervention group), 

with a control group of 8637 individuals with dia-
betes covered by other employers but insured by the 
same managed care organization. educational mate-
rials emphasizing the importance of adherence to 
their medications are sent to both groups. Only the 
intervention group, however, is given copayment 
reductions for glycemic agents, antihypertensive 
medications, lipid-lowering agents, antidepressants, 
and diabetic eye examinations. medication use and 
adherence are the primary outcome measures. At 
the time the trial began, the 3-tiered formulary was 
as follows: copays of $7, $14, and $24 for generic 
(tier 1), preferred brand (tier 2), and nonpreferred 
(tier 3), respectively. These copays have been 
reduced since the trial’s inception to $0, $7, and 
$18, respectively. The preliminary success of the 
program has resulted in its being extended an addi-
tional 3 years, at which point data will be analyzed 
completely. 

Pitney Bowes. Based on a predictive model show-
ing low medication adherence is associated with 
increased healthcare costs, the Pitney Bowes com-
pany decided to shift all diabetes-related therapies 
and devices to tier 1 in an effort to decrease their 
employees’ out-of-pocket costs. An outcomes study 
published in 2005 showed significant increases 
in medication possession ratio, a 6% decrease in 
overall claim costs, a 26% decrease in emergency 
department visits, and a 7% decrease in average 
overall pharmacy costs for patients with diabetes.17

The Diabetes Ten City Challenge. Beginning in 
January 2006, the diabetes Ten city challenge 
currently includes 30 employers and hundreds of 
pharmacists throughout 10 cities.18 employers are 
able to provide their employees/dependents and 
retirees with diabetes a voluntary health benefit 
that waives the copays for diabetes medications 
and supplies. in addition, patients with diabetes 
are offered the assistance of at least 1 pharmacist 
coach possessing specific training in diabetes man-
agement. results of a clinical and economic data 
analysis that included 573 patients were published 
earlier this year. economic outcomes showed the 
cost of medical claims decreased 8.5%, pharmacy 
claim costs rose 36.5%, and overall healthcare 
costs increased 5.32%. compared with projected 
costs however, the mean total healthcare cost 
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per patient per year decreased by $1079 (7.24%), 
and healthcare costs for employers and patients 
were reduced by 18.84% and 21.61%, respectively. 
The researchers estimated employers and patients 
averted respective costs of $278,512 and $339,875 
for the first year of the program. clinical outcomes 
showed statistically significant improvements in 
A1c levels, LdL cholesterol levels, blood pressure, 
and body mass index.18

The Asheville Project. Based in Asheville, North 
carolina, the Asheville Project is a communi-
ty-based, pharmaceutical care services program.19 

employees of 2 companies were offered the same 
healthcare benefit, in which they were given access 
to a diabetes education center that employed 
certified diabetes educators, and incentives such 
as a home blood glucose monitor and the waiver 
of copayments for all diabetes medications and 
supplies. Pharmacists were given specific diabetes 
training and were reimbursed for cognitive services. 
They met with patients free of charge to make and 
keep track of treatment goals and educate them on 
home glucose meter training and the importance of 
medication adherence. They also performed such 
physical assessments as blood pressure monitor-
ing, and weight, feet, and skin evaluations. in one 
analysis of the Asheville Project, up to 5 years’ data 
were examined, which showed that at patients’ 
follow-up visits, between 57.7% and 81.8% had 
improved A1c levels compared with baseline, and 
24.3% had optimal A1c values (<7%) at their first 
follow-up visit. Patients also experienced improve-
ments in LdL cholesterol and hdL cholesterol. 
from an economic standpoint, in the first through 
fifth follow-up years, the mean insurance cost per 
person per year decreased by $2704, $3609, $3908, 
$5480, and $6502, respectively. Although mean 
total prescription costs increased progressively each 
year ($656 per person per year for the first year and 
$2188 by the fifth), total mean direct medical costs 
per person per year decreased.19

The Lancaster County BRIDGE Project. formed 
by a small group of businesses in Lancaster county, 
Pennsylvania, where 8% of the population is affect-
ed by diabetes,20 and based on the Asheville Project, 
features of the Bridge Project include month-
ly, face-to-face meetings between patients and a 

trained pharmacist coach, and such incentives as 
waived or reduced deductibles and copayments 
for medications, supplies, and laboratory tests.21 
After the program had been implemented for 1 
year, a reduction of $5800 in healthcare spending 
per participant was realized, with a total decrease 
in healthcare costs of 30% (despite an increase of 
regular healthcare examinations of 34%). 

Care/Case and Disease Management Programs. 
Care/Case Management. The purpose of care, or case 
management programs, through assigning a case 
manager to patients, is to attain optimal wellness, 
improve coordination of care, and provide cost-
effective, nonduplicative services.22 care manage-
ment programs associated with diabetes have shown 
benefit with regard to such process measures as A1c 
testing rates and patient satisfaction but have not 
been conclusive with regard to improving blood 
pressure, glycemic, and lipid control.23

A large care management program was imple-
mented in 1999 by Kaiser Permanente Northern 
california and led mainly by more than 150 nurses. 
The program was designed to treat patients for 3 to 
6 months and then place them back into primary 
care after patients’ risk factors for cardiovascular 
disease had improved and they had demonstrated a 
willingness to take responsibility in managing their 
condition.23 Patients were offered intensive coun-
seling on medication management and adherence 
as well as diet and lifestyle issues. A recent study 
of the program sought to determine its effective-
ness in the improvement of A1c, LdL cholesterol, 
systolic blood pressure, medication adherence, and 
appropriate treatment intensification. The analysis 
included 3579 patients in the care management 
program and 3579 patients who were not and served 
as controls. results showed statistically significant, 
although small, differences in favor of patients 
in the care management program with regard to 
A1c, LdL cholesterol, and systolic blood pressure 
levels. Patients in the care management program 
had A1c levels that were about 0.3% lower than 
those who were not in the program; patients who 
began the program with A1c levels of 9% or more 
experienced reductions of 0.5%; and LdL choles-
terol levels were about 3 mg/dL lower for patients 
in the program. The program was not found to have 
an effect on medication adherence. Significant 
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improvements in all cardiovascular risk factors were 
ultimately found in all of the patients. Study results 
also showed that patients were likely to remain in 
the program longer than planned (average length, 
8 months) and inclusion criteria were not always 
adhered to.

results of a meta-analysis24 that reviewed 66 
randomized controlled trials (following patients 
from 6 to 18 months; with a 13-month median) 
of case management for type 2 diabetes found a 
mean reduction in patients’ A1c levels of 0.52%, 
and reductions were particularly noted in situa-
tions where case managers could adjust medication 
without physician approval (mean A1c reduction 
of 0.80%). The use of a multidisciplinary team was 
also found to reduce A1c levels 0.37% more than 
without such teams in place.

Disease Management. Offered by many healthcare 
systems, disease management programs typically uti-
lize disease registries, clinical guidelines, performance 
feedback, physician reminders, self-management 
support for patients, and targeted case management 
for high-risk patients.25 generally there are 3 ben-
efits associated with disease management programs: 
improved quality of life for patients, long-term cost 
savings arising from the avoidance of complications 
and a reduction in healthcare system utilization, 
and gains in workplace productivity.26 researchers 
estimated one disease management program offered 
by healthPartners would lead to a discounted medi-
cal care cost savings per patient with diabetes of 
approximately $5345 over 10 years.26 

TriAd (Translating research into Action for 
diabetes) was a study that examined random sam-
ples of patients from 63 physician groups within 7 
health plans and 4 health plans having individual 
physician contracts. researchers gathered informa-
tion on the use of physician reminders, performance 
feedback, and structured care management via 
survey and then measured such processes of care 
as most recent A1c level, systolic blood pressure, 
LdL cholesterol level, and several measures of 
medication use. results indicated that the use of 
any 3 strategies was significantly associated with 
increased retinal screening, nephropathy screening, 
foot examinations, and measurement of A1c levels. 
None of the strategies, however, were related to 
intermediate outcome levels (A1c levels, systolic 

blood pressure, LdL cholesterol) or medication 
management of these outcomes.25

Medication Therapy Management. mTm is a 
partnership between the pharmacist, other health-
care professionals, and the patient/caregiver to 
promote the safe and effective use of medications.27

for every dollar spent on pharmacist-provided 
education for patients with diabetes, a cost savings 
of $2 to $3 is realized, mainly because of a resultant 
decrease in complications and hospitalizations.12 

Pharmacists see patients more often than their 
physicians and can help educate patients on dia-
betes and how to best manage it. mTm programs 
can help patients reach their treatment goals while 
avoiding such complications as hypoglycemia.

in one mTm program in minnesota28 for low-
income patients, it was discovered upon checking 
patients’ medical records that 36% of those with 
diabetes met the state’s 5 standards for diabetes 
care; before mTm was implemented, about 6% of 
patients had met those standards. After pharmacists 
began assisting the patients previously not receiving 
the proper attention, it was believed about $15,325 
were saved annually.

 
Pay-for-Performance and Risk Sharing. Pay-

for-Performance. Pay-for-performance programs 
work by financially rewarding healthcare provid-
ers when the quality of their care meets specific 
guidelines and decreases their reimbursement when 
it does not.29

To realign incentives around higher quality, 
Bridges to excellence was created by a group of 
employers, physicians, health plans, and patients.30 
from Bridges, 2 incentives programs arose: diabetes 
care Link and Physicians Office Link. Through 
diabetes care Link, physicians who have proved 
to be top performers in diabetes care by receiv-
ing recognition through the National council on 
Quality Assurance diabetes Physician recognition 
Program30 can earn up to $200 for each of their 
patients with diabetes.31 These incentives are 
funded through the realized cost savings of lower 
healthcare expenses and increased individual pro-
ductivity that result from higher quality diabetes 
care. furthermore, the program estimates a savings 
of $350 and a cost of $175 per patient per year. The 
focus of the Physician Office Link program is to 
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encourage the office practice’s use of information 
systems to enhance patient care.32

however, critics of pay-for-performance for dia-
betes care say it may have an unintentional and 
undesirable consequence: a decrease in the avail-
ability of healthcare for those patients who need it 
most.29 A study of more than 12,000 patients who 
had hypercholesterolemia found that outcomes 
of care were greatly influenced by the clinical 
decisions of the patients, regardless of the level 
of care their physicians had provided29 and were 
instead affected by such issues as the cost of the 
drugs and the patients’ age and sex. Physicians 
may be restricted to the formulary set forth by the 
health insurer, and if the formulary includes only 
less expensive or less effective drugs, the provider 
takes on an additional burden to achieve a positive 
clinical outcome for the patient. Trying to gain 
approval for nonformulary drugs is often challeng-
ing for the physician. There is also a risk of patients 
being excluded from clinical practices (the more 
risk associated with patients with diabetes, the less 
attractive they become to healthcare providers). 
furthermore, patients perceived as noncompliant or 
who do not reach clinical goals quickly enough may 
find themselves excluded from practices.29

Risk Sharing. in one example of risk sharing, 
health insurer cigna and a pharmaceutical manu-
facturer recently announced that discounts on 
its diabetes medications would be provided to 
cigna’s if their members remain compliant on 
medications—even if members are not taking those 
made by the sponsoring manufacturer. Also part of 
the plan, cigna gave preferred status to 2 of those 
manufacturer’s diabetes drugs to improve access and 
affordability; in doing so copayments are approxi-
mately $20 to $25 less than other branded drugs 
without preferred status.33

 
The Use of “Report Cards”

in an effort to motivate physicians to deliv-
er higher quality care, health insurers may issue 
“report cards” on their performance and make them 
available to the public. This motivation is thought 
to come from 2 mechanisms.34 By allowing this 
information to be made public knowledge, patients, 
referring physicians, and purchasers of healthcare 
may more easily select high-quality physicians. 

Physicians who are rated may be motivated to 
compete with other physicians, and any negative 
feedback would encourage them to improve in the 
areas needed. Although seemingly logical, the value 
of physician report cards has not been demonstrated 
and may in fact lead to unintended consequences, 
such as physicians avoiding sick patients to improve 
their scores, encouraging physicians to achieve 
specific goals for healthcare interventions even in 
cases where it may not be appropriate for a patient, 
and disregarding patient preferences and clinical 
judgment.

conversely, a new practice may instead involve 
the physician giving their patients a report card. 
One physician from glens falls, New York, cre-
ated a report card for his patients with diabetes 
that evaluated how well they reached specific goals 
(exercise, cholesterol, weight loss, and A1c), and 
won a Best Practices Award from the diabetes Best 
Practices Web site (www.diabetesbestpractices.
com). Additionally, the report cards display labora-
tory results for patients along with treatment goals 
and clinical guidelines (those from the National 
cholesterol education Panel and the American 
diabetes Association).

Conclusion
The programs discussed throughout this article 

are not mutually exclusive. most likely a combina-
tion of 2 or more will be necessary to have success 
in meeting the clinical goals of diabetes in a cost-
effective manner while helping patients to adhere 
to their treatment regimen and attain glycemic 
control. After program implementation, costs are 
likely to rise in the short term from an increase in 
medications, clinician visits, etc, but should ulti-
mately provide cost savings in the long term from 
reductions in diabetes-related complications and 
hospitalizations.
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