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D iabetes mellitus (dm) is a term used to describe a 
group of metabolic diseases of multiple etiologies. 
The condition results from defects in insulin secre-
tion, insulin action, or both, and is characterized 

by hyperglycemia with disturbances of carbohydrate, fat, and 
protein metabolism.1,2 dm affects over 25 million people in the 
united States, representing 8.3% of the population, according to 
data generated by the centers for disease control and Prevention 
(cdc) in 2010.3 Of the 25 million people with dm, more than 
one-fourth (7.0 million) were undiagnosed3 and 90% to 95% of the 
patients with dm had type 2 dm, a form of dm associated with 
a continuum ranging from insulin resistance with relative insulin 
deficiency to a predominantly insulin secretory defect with or with-
out insulin resistance.1,2 The cdc data also indicated that dm was 
the leading cause of kidney failure, lower-limb amputations, and 
new cases of blindness, and was the seventh-leading cause of death 
in the united States.3

These data are certainly troubling and become even more unset-
tling when viewed in light of the steadily increasing prevalence of 
dm in the united States (Figure 1).4,5 The crude prevalence of 
diagnosed dm has risen from  2.7% in 1980 to 6.9% in 20104 and 
is predicted to increase to 8.5% by the year 2031.5 The rise in the 
prevalence is due to increases in life expectancy and in dm inci-
dence, which in turn is partially driven by the increase in the rate 
of obesity in the united States.6 This dynamic further complicates 
dm, as obesity and dm are independently associated with poor 
outcomes directly or through other comorbidities, such as hyper-
tension.7 Thus, it is not surprising that the rise in dm prevalence 
has translated into a disproportionate increase in the health and 
economic burden associated with dm.

Costs of DM in the United States

The American diabetes Association (AdA) has published 
periodic reports regarding the costs of dm in the united States. 
These reports have shown a dramatic increase in costs attributable 
to dm over the past 15 years. in 1997, the total estimated cost of 
dm was $98 billion (Figure 2A).8 These costs increased to $174 
billion in 2007 and $245 billion in 2012 (not adjusted for infla-
tion).9,10 direct healthcare cost related to dm, a primary driver of 
the cost increase, rose from $44 billion in 1997 to $116 billion in 
2007 and $176 billion in 2012 (not adjusted for inflation).8-10 On a 
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per patient basis, direct costs to treat dm rose from $11,744 
in 2007, of which $6649 was attributed to dm, to $13,700 in 
2012, of which $7900 was attributable to dm, which aver-
aged approximately 2.3 times higher than those without dm. 
While also higher, indirect medical expenditures attributable 
to dm rose moderately from $54.1 billion in 1997 to $58 
billion in 2007 and $69 billion in 2012 (not adjusted for 
inflation) (figure 2A).8-10

in addition to overall costs, the distribution of dm-related 
medical costs has changed since 1997, when direct costs com-
prised $7.7 billion specifically for the care of dm, $11.8 bil-
lion in association with increased prevalence of dm-related 
chronic complications, and $24.6 billion due to increased 
prevalence of general medical conditions (Figure 2B).8 By 
2007, direct dm costs accounted for $27 billion of direct 
costs, $58 billion to treat dm-related chronic complications, 
and $31 billon in excess general medical costs (figure 2B).9 
This represents a notable increase in costs related to compli-
cations and comorbidities associated with dm. While these 
data were not provided for 2012, costs provided for specific 
sites of service suggest that factors other than hyperglycemia 
and acute dm care continue to drive costs in dm.10

cost and resource use associated with specific locations 
of service have also been in flux since 1997. inpatient 
care accounted for the majority (62%) of direct costs in 
1997, followed by outpatient services (25%) and nursing 
home care (13%).8 These expenditures reflect 13,872,146 
hospital inpatient days, 30,270,663 office-based physician 
visits, and 48,564,116 retail prescriptions (Figure 2C).8 in 
2007, half (50%) of the medical expenditures attributed to 
dm were for hospital inpatient care, dm medication and 
supplies accounted for 12%, retail prescriptions to treat 
complications of dm accounted for 11%, and physician 
office visits accounted for 9%.9 These expenditures reflect 

24,262,000 hospital inpatient days, 
64,713,000 office-based physician 
visits, and 175,317,000 retail pre-
scriptions (figure 2c).9 The latest 
figures (2012) show that hospital 
inpatient care continues to repre-
sent a smaller share of dm costs, 
decreasing to 43% of dm costs and 
26,383,000 inpatient days; a total of 
28,150,000 office-based physician 
visits accounted for 9% of costs; 
while medications, including dm 
drugs, increased to 28% of expen-
ditures, with utilization more than 
doubling since 2007.10 These data 

show a continuing shift in the care and cost of care from the 
inpatient setting to the ambulatory care setting, and reflect 
an increase in the use of medications to treat dm-related 
comorbidities.

The other component of dm costs is indirect costs related 
to lost productivity and premature mortality. in 1997, indi-
rect costs were $54 billion, including $37 billion from lost 
productivity and disability and $17 billion from premature 
mortality.8 indirect costs in 2007 were just over $58 billion 
and included $31 billion attributable to reduced productivity 
and disease-related disability, and $27 billion in lost pro-
ductivity due to early mortality.9 in 2012, indirect dm costs 
were $69 billion including $50 billion attributed to reduced 
productivity and disability and $19 billion attributed to 
mortality-related productivity loss.10 When adjusted for infla-
tion, indirect costs represented a 3% increase.10 

in summary, data compiled over time suggest a trend 
whereby indirect costs have been relatively stable while 
medical costs increased 5-fold between 1997 and 2012, from 
$44 billion to $176 billion (not adjusted for inflation).8-10 
Like the case for dm prevalence over time, this cost trend is 
expected to continue. An actuarial projection issued by the 
institute for Alternative futures in 2011 estimated that the 
total cost of dm will reach $514 billion in 2025 (in 2010 
dollars) (figure 2A).11 This figure includes a projected $361 
billion in excess medical expenditures and $154 billion in 
reduced national productivity (figure 2A).11

Trends in Anti-Diabetic Utilization

The cdc has reported age-adjusted anti-diabetic medica-
tion use from 1997 through 2011 (Figure 3).12 during that 
time period, the percentages of adults 18 years or older with 
diagnosed dm receiving treatment with oral agents and/
or insulin has remained relatively stable at approximately 

n Figure 1. Crude Prevalence of Diagnosed Diabetes in the United States4,5
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The crude prevalence of diagnosed diabetes mellitus rose by 4.2% from 1980 to 2010 (from 2.7% to 
6.9%), and is predicted to increase to 8.5% by the year 2031.
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80%. By type of therapy, the per-
centage of patients who reported 
taking oral agents increased until 
2001 then remained unchanged 
afterward, while the percent-
age of those taking insulin only 
decreased until 2007 and then 
remained unchanged. By 2011, 
the percentage of patients who 
reported taking oral agents only 
was 3 times higher than those who 
reported using insulin only (50.3% 
vs 17.8%), and the percentage 
of patients taking both insulin 
and oral agents increased slight-
ly. Between the small increase 
in the percentage of patients on 
both oral agents and insulin, and 
the decrease in patients on insu-
lin only, the data would seem to 
suggest stagnation regarding the 
uptake in insulin use.12 Numerous 
studies have documented patient 
and provider barriers to initiating 
insulin13,14 and such reluctance and 
delays in initiating insulin therapy 
may be contributing to less than 
optimal dm control in the united 
States.15

Medication Errors

Pharmacotherapy is a key com-
ponent of managing hyperglyce-
mia due to dm; thus most patients 
with dm have at least some risk 
for experiencing a medication 
error. The institute of medicine 
(iOm) defines a medication error 
as any error occurring during the 
medication-use process.16 These 
errors include incorrect doses of 
medicines prescribed, adminis-
tered, or taken; failure to give or 
take a medication; and avoidable 
adverse drug events (Ades). A 
study published in 1995 indicated 
that hospitalized patients are sub-
ject to 0.3 prescribing errors per 
day17; another study published in 

n Figure 2A. Diabetes Cost Trends (in Billions)8-11,34 

n Figure 2B. Diabetes Direct Costs (in Billions)8,9,34 

n Figure 2C. Healthcare Resource Utilization8,9,34 
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The total estimated cost of diabetes mellitus has increased from 1997 to 2012, and is estimated to reach 
$514 billion in 2025. Direct healthcare costs increased more dramatically than indirect costs from 1997 to 
2012.

The distribution of diabetes mellitus–related medical costs has changed between 1997 and 2007, reflecting 
a notable increase in costs related to complications and comorbidities associated with diabetes mellitus.

NR indicates not reported. 
aA change in the method for reporting medication utilization accounts for a portion of the increase from 
1997 to 2008; includes nondiabetes medications, oral antidiabetic agents, insulin, and supplies. 
Cost and resource use associated with specific locations of service has changed from 1997 to 2007, show-
ing a continuing shift in the care and cost of care from the inpatient setting to the ambulatory care setting, 
and reflecting an increase in the use of medications to treat diabetes mellitus–related comorbidities.
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2002 observed an administration error rate of 11%.18 in addi-
tion to dosing and administration errors, the iOm estimates 
that 1.5 million preventable Ades occur each year in the 
united States.16 

in a study of a voluntary electronic medication error 
reporting system, glucose-lowering medications accounted 
for 3.5% of reported inpatient medication errors19 and 10.9% 
of preventable Ades.20 in a study published in 2008, insulin 
accounted for approximately 80% of the medication errors 
associated with anti-diabetic agents overall while sulfonyl-
ureas were associated with the majority (51.8%) of errors 
reported for oral anti-diabetic agents.19 When considering 
that most dm care occurs outside of the hospital (where 
it is not as standardized and as well documented as in an 
institution), and taking into account medication nonadher-
ence rates (estimated to range from 15% to 39% in the dm 
population), medication error rates in outpatient settings may 
potentially be higher than the reported rates for hospitalized 
patients.21

One factor that increases the risk of medication errors 
for patients with dm is that many of these patients also 
receive treatment for dm-related complications and comor-
bidities.22,23 The risk for medication errors increases with 
the presence of comorbidities and associated drug therapy.22 
Several other factors are thought to contribute to medication 
errors in patients with dm, including use of insulin, which 
is associated with administration errors as well as adverse 
effects, namely hypoglycemia.24,25 Between 2003 and 2006, 
25.6% of patients with dm were on insulin therapy, putting 

them at elevated risk of medica-
tion errors.15 Lastly, a considerable 
proportion of patients with dm are 
not adherent to anti-diabetic medi-
cations, a factor that is influenced 
by pill burden as well as concerns 
regarding the side effects of insulin 
and oral agents, including hypogly-
cemia, weight gain, and gi discom-
fort.26 ultimately, medication errors, 
including nonadherence, can lead to 
poor patient outcomes and unnec-
essary healthcare costs. Therefore, 
efforts to reduce medication error 
risk factors across a dm population, 
such as monitoring for nonadherence 
and patient medication counseling, 
should be an area of focus in dm 
population management.27

Evaluating Unmet Needs in Population-Based 
Management

The increasing health and economic burden of dm, 
accompanied by the risk of medication errors, including 
avoidable adverse events and poor adherence, make dm a 
top concern for payers and providers managing a population 
of dm patients. given the progressive nature of dm, man-
aging patients with dm entails much more than addressing 
hyperglycemia. Thus, the evaluation of unmet needs in this 
population must be comprehensive and assessed from multiple 
perspectives. 

This gap analysis can begin with an assessment of quality 
data, which can be used to identify differences between ideal 
dm management targets and what is occurring in the popula-
tion. A key aspect of this assessment is to evaluate how well 
the population is being managed across all relevant comorbid 
conditions and complications—or how well patients with 
dm are managed overall as opposed to focusing only on how 
well dm is managed. Thus, the evaluation should consider 
whether all conditions that affect outcomes in patients with 
dm, such as dyslipidemia and hypertension, are being well 
managed. Population-based indicators of dm management, 
including clinical and economic measures put forth by the 
National committee for Quality Assurance, go a long way 
toward helping a health plan, employer, or provider assess 
these aspects of dm population management.28,29

While reasonably comprehensive, such measures are not 
necessarily designed to help determine how well patients in 
the population are living with dm. Thus, the third area of 

n Figure 3. Trends of Medication Utilization12

Changes in age-adjusted anti-diabetic medication use from 1997 through 2011 indicated that treatment 
with oral agents and/or insulin has remained relatively stable, that the percentage of patients who 
reported taking oral agents increased until 2001 then remained unchanged afterward, and that the 
percentage of those taking insulin only decreased until 2007 and then remained unchanged. These data 
suggest stagnation regarding the uptake of insulin use.
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analysis in the population needs 
assessment should be to evaluate 
overall patient functionality and 
satisfaction, including quality of life 
(QoL), disability, and productivity. 
in other words, efforts should be 
undertaken to determine if patients 
with dm are living full and produc-
tive lives. This aspect should be of 
particular concern to employers, as a 
greater number of patients with dm 
are of pre-retirement age.

There are several interconnected 
aspects of identifying unmet needs 
in the population-based manage-
ment of dm. for example, dm is 
associated with numerous comor-
bidities including hypertension and 
dyslipidemia.3 Therefore, a series of interconnected questions 
needs to be addressed for all conditions and complications, 
with an overarching evaluation of humanistic outcomes. 
The table lists quality indicators as a function of process 
measures, clinical outcomes, and economic outcomes, and 
lists indicators for the management of hypertension and 
dyslipidemia in addition to dm-specific measures, as well as 
humanistic measures for assessing QoL and satisfaction.28,29

Once gaps are identified, the next step is to identify likely 
barriers to achieving dm population management targets. 
Population-level barriers can be assessed from several per-
spectives, including the delivery system and the patient. 
While each organization and population will vary in terms of 
unmet needs, innovations in healthcare delivery and benefit 
design are being undertaken in an effort to improve dm pop-
ulation management by reducing barriers to optimal care and 
outcomes. for instance, a patient-centered medical home 
model of primary care delivery takes a coordinated, preven-
tive, and patient-focused versus disease-centered approach 
to patient care to improve efficiency of care and increase 
patient engagement.30 further, employers and third-party 
payers are implementing benefit designs to reduce barriers 
or create incentives to engage patients in the active man-
agement of their health. incentives may include reduced 
or eliminated copays for medications for dm and related 
comorbidities to improve compliance (eg, reduced copays for 
retinal eye exams).31-33

Summary

dm is placing a large and growing health and economic 
burden on patients and the healthcare system. This burden 

will continue to grow, as the prevalence and economic costs 
of dm are expected to increase substantially over the next 
15 years. furthermore, the complexities of treating dm and 
related conditions may put patients at higher risk of medi-
cal errors, including nonadherence and avoidable Ades. 
Therefore, comprehensive assessment of unmet needs and 
barriers to optimal outcomes in dm is essential for effective 
population management, both today and in the future.
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