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Abstract

The objective of this cross-sectional, retrospective study assessing commercially insured patients was to
provide a useful benchmark to US health care payers and decision makers to assess quality of care, medication
use and adherence, and health care resource utilization/costs associated with common chronic diseases. Mea-
sures of quality of care were suboptimal and substantial numbers of patients were not using any pharmaco-
therapy considered acceptable according to treatment guidelines. The widespread nature of undertreatment,
poor medication adherence, and substantial health care costs highlights deficits and points to the need
for comprehensive, multifaceted strategies to improve clinical and economic outcomes for chronic diseases.

(Population Health Management 2011;14:33-41)

Introduction

ECENT ADVANCES IN BIOTECHNOLOGY AND MEDICINE
have led to reductions in morbidity and mortality asso-
ciated with many prevalent chronic diseases. For example,
research conducted during the past 2 decades has conclu-
sively established that the progression of cardiovascular dis-
ease can be affected by risk-reduction measures, including
diet, exercise, and pharmacotherapy.'™ Increasing adoption
of these measures is credited with a reduction in cardiovas-
cular death rates, which declined by approximately 25% be-
tween 1994 and 2004.* Similar improvements have been
realized with other chronic diseases such as asthma. Since the
National Asthma Education and Prevention Program issued
comprehensive, evidence-based guidelines for asthma man-
agement in 1991, the number of deaths from asthma has de-
clined, fewer patients report asthma-related limitations in
daily activities, and more patients with asthma receive asthma
education.”®
Despite recent major advances in understanding the
pathophysiology of common chronic diseases and in the
proliferation of new medical and pharmaceutical options for
management of disease, chronic diseases continue to exact
enormous human and economic tolls. For example, diabetes
has reached epidemic proportions in the United States and is
among the nation’s most costly diseases in both human and

economic terms.” The annual direct and indirect costs of di-
abetes and its complications exceed $105 billion in the United
States. More than 1 of every 10 US health care dollars and 1
in 4 Medicare dollars are spent on patients with diabetes.” By
2050, the prevalence of diagnosed type 2 diabetes is projected
to increase by approximately 165% in the United States,
compared with 2000, and costs of diabetes care are projected
to increase accordingly.®’

Why have efforts to reduce the human and economic toll
of chronic diseases not been more effective? Data from sev-
eral sources point to deficits in adherence to recommended
processes for basic care as an important factor in the failure
to reduce the personal and economic impacts of disease.
Receipt of evidence-based care and medication adherence
each strongly predict clinical and economic outcomes across
chronic diseases'*'® and are arguably among the most im-
portant factors affecting morbidity and mortality. Data from
the Community Quality Index (CQI) study demonstrated
that adults living in the United States received only about
half of recommended processes involved in basic care (54.9%
of preventive care, 53.5% of acute care, 56.1% of chronic
care).”” While providing very useful information regarding
evidence-based practices, the CQI study methods are cur-
rently not replicable for the majority of managed care orga-
nizations (MCOs) in their ongoing assessment and
management of quality care.

1GlaxoSmithKline, Research Triangle Park, North Carolina.

?School of Pharmacy University of Missouri, Kansas City, Missouri.
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MCOs and self-insured employers have traditionally used
a disease-based, utilization approach (eg, therapies used, per
member per year cost) through payment claims data to help
them assess and manage patient care and the cost of care.
Larger firms, particularly those with a national presence,
have enough data available to isolate groups and benchmark
against themselves. However, because these data are pro-
prietary, there is often no benchmark data available to assess
how rates compare overall to national averages. This is es-
pecially difficult for smaller firms. Although no publicly
available claims database can produce a weighted national
benchmark relevant to every commercial MCO, this type of
data from a large national data source, provided publicly on
an ongoing basis using standardized, transparent method-
ology, could potentially provide a useful platform for any
number of interested organizations to assess national trends
and approach a benchmark for their care assessment and
management.

The objective of this study was to provide a useful
benchmark to US health care payers and decision makers to
assess quality of care, medication use and adherence, and
health care resource utilization and costs associated with
common chronic diseases using readily available claims data.

Methods

This study was a cross-sectional, retrospective study uti-
lizing a commercial database to assess care associated with 8
common conditions: asthma, chronic obstructive pulmonary
disease (COPD), coronary artery disease (CAD), new de-
pression, diabetes, heart failure (HF), hyperlipidemia (HL),
and hypertension (HTN). These conditions were chosen
based on their high rate of disease prevalence, resource uti-
lization, and the availability of nationally recognized treat-
ment guidelines.

Data source

This study utilized the Ingenix Impact National Managed
Care Benchmark Database.'® The database, which is fully de-
identified and Health Insurance Portability and Account-
ability Act compliant, includes data from more than 45
commercial MCOs covering 9 census regions and contains
the complete medical and pharmacy claims records for more
than 65 million patients seen in the commercial setting,
making it representative of the US commercially insured
population younger than 65 years of age. The database
contains administrative claims with linked patient enroll-
ment eligibility, pharmacy, and physician/medical claims
information and is one of the largest, most diverse publicly
available claims databases in the United States.

Sample

In order to establish an annual benchmark assessment of
utilization, all analyses were conducted using 2007 data.
Patients were either identified in 2006 or in the first 6 months
of 2007 and were required to be eligible for services the last
day of 2007 to ensure they were active, relevant patients. The
design allowed new patients to enter the study population
during 2007 but required at least 6 months of follow-up to be
included. Here, the intent was to include patients entering
the patient mix during 2007 who would have been of interest
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for current year assessment and current year care manage-
ment activities. Specifically, patients with at least 1 of the 8
target conditions (asthma, COPD, CAD, depression, diabe-
tes, HF, HL, HTN) were identified (based on disease-specific
criteria described in Table 1) using data from Jan 1, 2006 to
June 30, 2007 for all conditions except depression. New ep-
isode depression patients were identified using data from Jan
1, 2007 to Jun 30, 2007. New episode depression patients
were excluded if they had a depression diagnosis or anti-
depressant medication in the prior 6 months. All measure-
ments were conducted and reported using 2007 data to
calculate 2007 rates. In order to select “active” patients who
were currently enrolled and had enough data to help ensure
relevance, patients identified for each condition were re-
quired to have been continuously eligible for at least 6
months after their identification date and were required to be
eligible for services on the last date of the available data
(December 31, 2007). The first identification of any condition
(ID index) was based on the first occurrence of the inclusion
criteria.

Measures and data analysis

All data were summarized with descriptive statistics; no
hypothesis testing was undertaken. Data were summarized
separately for each condition.

Because a goal of this study was to provide a benchmark
descriptive assessment from the health system point of view,
patient comorbidities were not controlled. Patients were al-
lowed to be included in more than 1 condition-based cohort.

Quality measures

Measures of quality of care were determined for asthma,
COPD, depression, and diabetes in 2007. These conditions
were chosen based on the availability of current national
guidelines assessing overall quality indicators of care or
other claims-based markers available that could provide an
indication of quality such as asthma and rescue medication
use. The measure of quality of care for asthma included the
percentage of patients with 12 months of coverage who
filled 4 or more short-acting beta-agonist prescriptions. This
measure was chosen because the frequent use of rescue
medications has been shown to increase the risk of exacer-
bation.>"? This measure is not definitive but rather intended
to identify what proportion of patients are potentially un-
controlled as well as which patients and/or providers might
benefit from intervention.

Measures of quality of care for COPD included the per-
centages of patients with 12 months of coverage who had a
Level II exacerbation (COPD-related hospitalization) and/or
a Level TII exacerbation (respiratory failure).”® Based on
Agency for Healthcare Research and Quality clinical practice
guidelines,” the quality of care measure for depression was
the percentage of newly diagnosed patients with depression
who filled at least 1 antidepressant prescription in 90 days
from the index diagnosis. Measures to assess diabetes care
quality were based on American Diabetes Association
guidelines® and included the percentages of patients with at
least 1 Alc test, at least 1 low-density lipoprotein (LDL) test,
an eye exam, as well as the percentage of patients who re-
ceived the minimally acceptable number of >2 Alc tests in a
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year for patients with at least 12 months of continuous
coverage.

Medication use, persistence, and compliance

The percentage of patients who filled a prescription for
any acceptable therapy throughout the year was calculated
for each disease with the exception of depression, for which
6 months from index date was utilized. “Any acceptable
therapy” was defined for each condition according to disease-
specific national treatment guidelines.”***"***" Treatment
guidelines and all classes of medications used are listed in
Table 1. Medication use for diabetes was calculated for all
patients on medications and then more specifically for oral
diabetes medications.

Medication persistence was calculated for patients filling
at least 1 acceptable medication and utilized a form of the
proportion of days covered (PDC), defined as the total days
of supply from the first fill to the end of the year for all
conditions except depression, which was calculated from the
first fill of a newly identified episode through 6 months. The
percentage of patients with persistence >80% was deter-
mined. By definition, patients must have had at least 1 fill in
2007 for the medication of interest and at least 6 months of
eligibility from the first prescription fill to the last day of
available data in 2007, or to the end of the 6-month period
for depression, in order to be included in the persistence
analyses.

Medication compliance was calculated for patients who
filled at least 2 acceptable medications to assess timeliness of
fills and utilized a medication possession ratio (MPR), de-
fined as the total days’ supply between the first and last fills
(not including the last fill's supply) divided by the total
number of days between the first and last fills for any ac-
ceptable therapy in the most recent 6 to 12 months for all
conditions excluding depression; 6 months was used for
depression. As with PDC, MPR was calculated only for pa-
tients with at least 6 months of continuous eligibility from
the first prescription fill in 2007 to the last day of available
data in the same year, or the end of 6 months for depression.
The percentage of compliant patients (MPR >80%) was de-
termined for each disease.

Patients on insulin therapy were excluded from the dia-
betes cohort when calculating PDC and MPR rates because
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the data on this injectable medication were not considered to
be as reliable as those for oral medications.

Health care utilization and costs

Measures of health care utilization included the per-
centage of patients with at least 1 emergency room (ER)
visit or at least 1 hospitalization and the mean number of
visits by type. Health care cost measures included medical
costs, pharmacy costs, and total costs (medical 4+ pharmacy).
Medical costs included all inpatient, ER, and outpatient
medical claims. Both all-cause and disease-related health care
utilization and costs were determined. The costs are allowed
payments standardized across health plans using a resource-
based relative value scale approach that does not include
deductibles, coinsurance or other cost-sharing data. Because
follow-up periods varied from 6 to 12 months among pa-
tients, data on health care resource use and costs of care were
annualized.

Results
Sample

A total of 5,497,103 patients were eligible to be included in
the study population. Prevalence (mean age and % gender)
were as follows for the 8 select conditions: asthma 4% (31
years, 44% male), COPD 1% (58 years, 50% male), CAD 3%
(57 years, 66% male), depression 0.5% (38 years, 38% male),
diabetes 5% (52 years, 55% male), HF 1% (57 years, 59%
male), HL 17% (50 years, 52% male), and HTN 13% (53 years,
53% male). Sample sizes and relevant samples for all metrics
are included in Table 2.

Quality measures

Quality measure results for asthma, COPD, depression,
and diabetes are displayed in Figure 1. The percentage of
patients with 12 months of coverage who showed potential
poor asthma control as reflected in at least 4 short-acting
beta-agonist prescription fills was 9%. Of the COPD patients
with a full year of coverage, 3% of patients had a Level II or
Level III exacerbation. The percentage of patients with newly
diagnosed depression having no antidepressant prescription
fills in 90 days was 64%. Among those with diabetes and a
full year of coverage, the percentage of patients with no Alc

TABLE 2. POPULATION AND METRIC SAMPLE S1ZES FOR EACH TARGET CONDITION

Medication Use Sample*

AN

Persistence Sample** Compliance Sample

Condition Sample Population (% of Sample Population) (% of Sample Population) (% of Sample Population)
Asthma 232,540 122,925 (53%) 103,799 (45%) 81,882 (35%)
COPD 65,903 27,588 (42%) 19,377 (29%) 16,737 (25%)
CAD 157,839 112,893 (72%) 105,322 (67%) 85,385 (54%)
Depression 29,821 12,552 (42%) 10,264 (34%) 8509 (29%)
Diabetes 251,074 157,247 (63%) 124,125 (49%) 119,923 (48%)
Heart failure 34,700 27,581 (79%) 25,919 (75%) 25,440 (73%)
Hyperlipidemia 929,946 421,448 (45%) 388,280 (42%) 367,903 (40%)
Hypertension 729,664 501,740 (69%) 469,815 (64%) 458,043 (63%)

*Patients who filled at least 1 medication per guidelines; **Patients who filled at least 1 medication per guidelines and had 6 months of
follow-up after first medication fill; ***Patients who filled at least 2 medications per guidelines and had 6 months of follow-up after first

medication fill.

CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease.
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FIG. 1. Results of quality of care metrics for asthma, chronic obstructive pulmonary disease (COPD), depression, and

diabetes. AD = antidepressant.

test was 44% and those with no LDL test was 48%. The
percentage of patients receiving the minimally acceptable
number of 2 Alc tests per year was 38% and only 46% had at
least one eye exam in a year.

Medication use, persistence, and compliance

Any acceptable therapy. The percentage of patients who
filled a prescription during 2007 for any pharmacotherapy
considered acceptable according to treatment guidelines was
low across conditions (Fig. 2). The percentages ranged from a
low of 40% for depression to a high of 79% for HF.

Figure 2 also shows the percentages of these patients who
were persistent with therapy (PDC >80%) and those who
filled at least 2 prescriptions who were compliant (MPR
>80%). The percentages of patients considered persistent
ranged from a low of 24% for asthma to a high of 81% for
HF. Similarly, rates for compliance ranged from 37% for
asthma to 87% for HF.

Select medication classes. The percentage of patients
who filled a prescription for select medication classes (con-
sidered to be gold standards according to treatment guide-
lines) during the study period was low across diagnoses

100% m Medication Use
90%
B0%
70%
60%
50%
40%
30%

20%

10%

Asthma COoPD CAD

m‘l I I I I I

Depression

(Table 3). Twenty-one percent of COPD patients filled a
prescription for anticholinergics, 30% of depression patients
filled a prescription for selective serotonin reuptake in-
hibitors, 37% of diabetes patients filled a prescription for
biguanides, 38% of hyperlipidemia patients filled a pre-
scription for statins, and 42% of asthma patients filled a
prescription for any inhaled corticosteroid. Higher percent-
ages of CAD, HTN, and HF patients filled prescriptions.

Large numbers of patients across selected therapies had
persistence and compliance rates below 80% (Table 3). Per-
sistence was particularly poor for patients with asthma and
COPD, and was highest for patients with CAD and HF.
Similarly, compliance rates followed the same pattern. The
least compliant patients were those with asthma and COPD;
the most compliant were those with CAD and HF.

Health care utilization

All-cause. The mean numbers of ER visits and hospital-
izations for any cause per year for patients with at least 1
visit or hospitalization are shown in Table 4. The diseases
with the highest percentages of patients with at least 1 ER
visit for any cause in a year were HF, COPD, and CAD.
These same conditions had the highest percentages of

HL HTN

= PDC MPR

Diabetes HF

FIG. 2. Percentage of patients with any medication use, persistence (PDC >80%), or compliance (MPR >80%) to any

acceptable therapy.
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TABLE 3. MEDICATION USE, PERSISTENCE, AND COMPLIANCE FOR SELECT MEDICATION CLASSES BY CONDITION

% Patients Filling

Proportion of Days

Medication Possession

Medication Class Prescriptions Covered >80% Ratio >80%
Asthma

Any inhaled corticosteroid 42 11 21
Chronic obstructive pulmonary disease

Any anticholinergic 21 44 51
Coronary artery disease

Angiotensin-converting enzyme 45 73 79

inhibitor/ Angiotensin receptor blocker

Any beta-blocker 47 70 76

Statin 57 68 74
Depression

Selective serotonin reuptake inhibitor 30 43 69

Serotonin-norepinephrine reuptake inhibitor 5 43 68
Diabetes

Biguanide 37 58 67

Sulfonylurea 21 59 69

Thiazolidinedione 18 48 73

ACE inhibitor/angiotensin receptor blocker 50 70 76

Statin 49 64 70
Heart failure

ACE inhibitor/angiotensin receptor blocker 53 69 77

Appropriate beta-blocker* 28 20 77

Any beta-blocker 53 67 75
Hyperlipidemia

Statin 38 60 67
Hypertension

ACE inhibitor/angiotensin receptor blocker 47 71 77

Beta-blocker 26 70 77

Calcium channel blocker 16 62 79

Diuretic 33 64 74

*Appropriate beta-blocker includes 3 specific medications based on the American College of Cardiology/American Heart Association heart

failure guidelines.

patients with at least 1 hospitalization for any cause in a
year. For patients with at least 1 ER visit or hospitalization
for these three conditions, the average number of ER visits
ranged from 1.9 to 2.3, while hospitalizations ranged from
3.4 to5.2.

Disease-specific. The mean numbers of disease-specific
ER visits and hospitalizations per year for patients with at
least 1 ER visit or hospitalization are shown in Table 4. The
highest percentages of patients with at least 1 disease-related
ER visit were those patients with HF, asthma, CAD, COPD,
or depression. The diseases with the highest percentages of
patients with at least 1 disease-related hospitalization in a
year were HF, CAD, COPD, and depression.

Health care costs

All-cause. Table 5 shows per person per year health care
costs for each diagnosis. All-cause total (medical + pharma-
harmacy) average per-person per-year costs were highest for
patients with a diagnosis of HF ($32,655) followed by COPD,
CAD, and diabetes. Medical costs rather than pharmacy
costs accounted for the majority of the health care dollars for
these conditions.

Disease-specific. Table 5 also shows average disease-
specific per-person per-year disease-related costs for each

diagnosis. Disease-related total (medical + pharmacy) per-
person per-year costs were highest for CAD and heart fail-
ure, followed by depression, diabetes, and COPD.

Discussion

In this study of 8 common chronic conditions (asthma,
COPD, CAD, depression, diabetes, HF, HL, and HTN), these
conditions were highly prevalent and associated with sub-
stantial health care resource use and costs in this commer-
cially insured population of 5,780,012 enrollees.

Perhaps the most striking finding is the significant un-
dertreatment of chronic diseases according to national
guidelines. Substantial numbers of patients did not fill any
pharmacotherapy considered acceptable according to treat-
ment guidelines regardless of diagnosis. Undertreatment
was most prevalent for patients with depression, COPD, HL,
and asthma. Measures of quality of care also suggest that
chronic conditions were undertreated in this population. For
example, almost half of patients with diabetes received no
Alc test or LDL test in a 1-year period. These findings are
consistent with the CQI study that found that, on average,
Americans receive only about half of recommended care.

Medication adherence was generally poor across diag-
noses, particularly among patients with asthma and COPD.
The percentage of patients deemed compliant did not exceed
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TABLE 5. AVERAGE ALL-CAUSE AND DISEASE-RELATED
PER-PERSON PER-YEAR COSTS

All-Cause Disease-Related
ER Visits Hospitalizations — Disease Costs Costs
All-Cause Utilization Asthma
Asthma Total $5973 $678
% with >1 visit 22 6 Medical $4392 $231
Mean # visits* 1.6 2 Pharmacy $1581 $447
Chronic obstructive Chronic obstructive
pulmonary disease pulmonary disease
% with =1 28 21 Total $17,343 $1143
Mean number* 2 4.2 Medical $14,269 $622
Coronary artery disease Pharmacy $3073 $521
% with >1 visit 26 21 .
=, Coronary artery disease
Mean # visits* 1.9 34 Tl Y $16,744 §3789
Dig’fve\fistfl; L visit ’ . Medical $13,772 $2601
Mean # visits* 2.1 3.6 D;};ZZZTSIC\Y $2972 31188
Diabetes
% with >1 visit 2 13 Total $9076 $1796
Mean # visits* 17 33 Medical $7836 $1563
Heart failure Pharmacy $1240 $234
% with >1 visit 36 37 Diabetes
Mean # visits* 2.3 5.2 Total $12,088 $1559
Hyperlipidemia Medical $9074 $649
% with >1 visit 15 6 Pharmacy $3014 $910
Mean # visits* 1.5 2.3 Heart failure
Hypertension Total $32,655 $3307
% with >1 visit 18 8 Medical $28,786 $2083
Mean # visits* 1.6 2.5 Pharmacy $3869 $1224
Disease-Related Utilization Hyperlipidemia
Asthma Total $6370 $418
% with >1 visit 3 0.4 Medical $4718 $98
Mean # visits* 1.4 1.2 Pharmacy $1653 $320
Chronic obstructive Hypertension
pulmonary disease Total $8030 $476
% with >1 visit 3 2 Medical $6100 $174
Mean # visits* 15 1.4 Pharmacy $1929 $302
Coronary artery disease
% with >1 visit 3 5
Mean # visits* 1.3 15
Depression The results of the current study show the need for inter-
% with >1 visit 3 2 ventions and more coordinated care for patients living with
Mean # visits* 1.5 15 chronic diseases. By benchmarking these conditions and the
Di[e)lbetgs . burden they place on the health care system, it is possible to
Jo with >1 ,Vlflt 2 1 develop targeted interventions to improve care where the
Mean .# Visits 14 14 most benefit could be gained from limited resources. The
Heart failure . 30
% with >1 visit 4 5 push for new models, such as the Medical Home model,
Mean # visits* 15 15 may be beneficial in trying to educate patients, coordinat-
Hyperlipidemia ing the care they receive for their condition, and assuring
% with >1 visit 0.005 0.002 that guideline-recommended care is being received. Pay-for-
Mean # visits* 1.2 1.1 performance initiatives are already under way across the
Hypertension country to help ensure that patients receive appropriate
% with >1 visit 0.4 0.1 care.’! Averill and colleagues suggest that a focus on quality
Mean # visits* 1.2 1.2

*Mean number of visits or hospitalizations in patients with >1 ER
visit or hospitalization.

87% even for heart failure, the condition usually associated
with the highest medication adherence. The data obtained in
the “real-world” settings of the current study are consistent
with results of other studies showing that nonadherence is
particularly widespread among patients with chronic con-
ditions that require long-term drug therapy.'"***’

improvement measures tied to reimbursement such as pay
for performance, best practice pricing, price discounting,
alignment of incentives, the medical home, payment by ep-
isodes, and the incorporation of provider performance re-
ports are a series of payment reforms that can lead to lower
costs.”! Creating such a system to reward quality can create
the framework for future savings by establishing and re-
warding long-term provider behavior changes. Similar
measures are incorporated in the health care reform bill that
was recently signed into law.
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A limitation of the current study is the reliance on di-
agnosis coding, which has well-known shortcomings with
respect to accuracy and completeness. In addition, the
utilization and cost data were unadjusted to create MCO-
like indices and therefore do not factor in comorbidities,
which were highly prevalent for some conditions. These
results can provide only a partial assessment of adherence.
The number of days of medication supply and the patient’s
refilling behavior reflect the availability of medication to
the patient. Although the methods employed in this study
are used extensively in research, availability of medication
is not sufficient to ensure adherence, which also depends
upon whether patients actually take the medication and
whether they take the medication at the time and in the
manner prescribed. The latter two determinants of adher-
ence were not assessed in this study. Another limitation is
the fact that the methods were employed to generate an-
nual rates, and allowed for new patients to enter the sample
until the end of June of the measurement year. This design
helps approach activities typical of MCO efforts to assess
and manage relevant patients and report rates (in this case
percents) annually but does not allow all patients equal
time throughout the assessment. Depending on the condi-
tion, 67% to 80% of patients were identified in 2006 prior to
the measurement year and therefore had full year 2007
assessments. All nonpercent calculations were annualized
based on eligible time in 2007. Also, the database is rep-
resentative of commercially insured lives younger than 65
years of age; it is not representative of those 65 of age
and older. Other limitations include the retrospective, ob-
servational design, which allows for the possibility of
confounding and operation of various biases, and lack of
information about reasons for nonadherence. These limi-
tations are offset to some extent by the study’s strength of
being conducted in the real-world setting and employing a
large, representative sample with standard methodology to
compare results across 8 chronic conditions.

This study is not meant to draw conclusions or test hy-
potheses but rather to profile and describe the commer-
cially insured population using common managed care
definitions and techniques that can potentially provide a
more widespread index in a format that can aid managed
care utilization and quality efforts. This type of index de-
veloped with a large national population using standard
methods can aid decision makers to identify the best op-
portunities for improvement to optimize health care quality
and spend. With increasing resource constraints, falling
budgets, rising costs, and the need for increased outcomes,
this type of approach can help enable cost-effective activi-
ties and health care spends as it adds to current utilization
activities.

As mandated employer-provided health insurance (as
well as mandates for others to be insured or to purchase
insurance) unfolds as a result of the health care reform
legislation recently passed, the data found here and sim-
ilarly researched data elsewhere as a result of bench-
marking studies will take on an even more significant
emphasis. Reduced morbidity and lower health care ex-
penditures resulting from adherence and persistence with
therapeutic regimens has the potential to keep people
healthier and to improve any number of benchmarked
outcomes.

CANTRELL ET AL.

Conclusion

In conclusion, undertreatment and poor medication ad-
herence were prevalent and health care resource utilization
and costs were substantial for 8 common chronic diseases in
this large, commercially insured, US population. While not
surprising in itself, this study is unique with regard to the
standard MCO-like methods employed and comparison
across many different chronic diseases in one study, which
can provide a benchmark of the current state of health care
for chronic disease. The widespread nature of the deficits in
treatment and adherence point to the need for comprehen-
sive, multifaceted strategies that involve both patient and
provider stakeholders in improving clinical and economic
outcomes for chronic diseases. It was not feasible to include
all data for each condition within this manuscript. Addi-
tional results by condition are available upon request. It is
the authors” intent to post all results additionally online.
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