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What is already known
about this subject

Diabetes is a prevalent chronic
condition in the United States that
results in considerable morbidity and
mortality, frequent use of the health
care system, and high health care
expenditures.

Adherence to noninsulin antidiabetic
medication can help reduce health
care system use and expenditures,
while also improving health
outcomes.

.

Medication use quality measures,
such as the Pharmacy Quality
Alliance Proportion of Days Covered:
Diabetes All Class adherence
measure, have been developed and
endorsed to improve adherence to
noninsulin antidiabetic medications;
however, their use in a commercial
population over a 1-year time frame
has not been assessed.

ABSTRACT

BACKGROUND: Diabetes is a prevalent
chronic condition in the United States

that results in considerable morbidity and
mortality, frequent use of the health care
system, and high health care expenditures.
Adherence to antidiabetic medications can
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What this study adds

« In multivariable analyses, adherence
to noninsulin antidiabetic medications
was associated with fewer inpatient
visits and more outpatient visits and
lower inpatient and total health care
expenditures within a 1-year time frame.

Compared with nonadherent subjects in
adjusted multivariable analyses, those
who were adherent were associated
with lower incremental per member per
month expenditures for inpatient and
total health care expenditures.

help improve health outcomes and lower
health care utilization and expenditures. The
Pharmacy Quality Alliance (PQA) Proportion
of Days Covered (PDC): Diabetes All Class
medication adherence measure was devel-
oped and endorsed to improve adherence to
noninsulin antidiabetic medications; however,
it has not been assessed in a commercial
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population of diabetes patients over a 1-year
time frame.

OBJECTIVE: To determine the association
between adherence, as defined in the PQA
medication adherence measures, and health
care utilization and expenditure among
commercially insured individuals using anti-
diabetic medications.
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METHODS: This 1-year retrospective study evaluated a cohort of
individuals from IBM MarketScan Research Databases (2009-2015)
with noninsulin antidiabetic medications. Eligible study subjects
included adults (aged =18 years at index date) with continuous
enrollment in their health plans for 6 months before (i.e., baseline
period) and 12 months after (i.e., study period) the index date and
>2 prescriptions dispensed for any medication included in the PQA
PDC Diabetes All Class medication adherence measure, with at
least 150 days between the first and last fill during the study period.
The index date was defined as the first fill for a medication included
in the PQA PDC Diabetes All Class adherence measure after a
180-day baseline period. Generalized linear models with log link
and gamma distribution (expenditure) or negative binomial dis-
tribution (utilization) assessed relationships between adherence
(=80% PDC) and health care utilization and expenditure while
adjusting for potential confounders. Cost ratios (CR) and rate ratios
(RR) were computed using beta coefficients. Cohort characteristics
were compared using t-tests, Wilcoxon rank sum tests, or chi-square
tests with an alpha level of 0.001 set a priori.

RESULTS: A total of 1,576,112 individuals were eligible; of these,
1,028,176 (65.2%) were adherent. Significant differences in demo-
graphic characteristics were observed between adherent and
nonadherent groups (P<0.001). Multivariable analyses demonstrated
that adherence was associated with the following: (a) 16.6% fewer
inpatient (RR=0.834, 95% CI=0.819-0.850) and 3.6% more outpatient
service visits (RR=1.036, 95% Cl=1.032-1.039) and (b) 16.8% lower
inpatient expenditures (CR=0.833, 95% Cl=0.829-0.836); 2.6% lower
outpatient expenditures (CR=0.974, 95% Cl=0.970-0.978); 16.4% higher
prescription drug expenditures (CR=1.164, 95% Cl=1.159-1.169);

and 4.2% lower total (CR=0.958, 95% Cl=0.954-0.962) expenditures.
Adherent subjects were associated with lower incremental per
member per month expenditures for inpatient (-$31.74), outpatient
(-$10.09), and total (-$30.82) expenditures, yet higher prescription
drug expenditures ($25.60) compared with nonadherent subjects.

CONCLUSIONS: Adherence to noninsulin antidiabetic medications
was associated with more outpatient and fewer inpatient visits, as
well as lower total expenditures compared with nonadherence.

Diabetes is a serious chronic condition affecting an esti-
mated 34 million people in the United States alone.! Most
diabetes cases (90%-95%) are classified as having type 2
diabetes. Prevalence increases with age, and over one quar-
ter of individuals aged 65 years and older have the disease.!
Furthermore, diabetes is costly—medical expenditures for
those with the disease are 2.3 times higher than for those
without.2 Overall, diabetes accounted for an estimated $327
billion in total health care costs (direct and indirect), with
$237 billion in direct costs largely due to hospital inpatient
care, prescription medications, diabetic supplies, provider
visits, and long-term care in 2017.> Despite the associated

morbidity, mortality, and costs, adherence to oral antidia-
betic medications is associated with better outcomes and
lower health care utilization.

Medication adherence corresponds to decreases in gly-
cated hemoglobin Alc (HbAlc), a marker of glycemic control
that is associated with improved long-term outcomes.*”®
Further, adherence to oral antidiabetic medications is
associated with lower health care costs.® Specifically, medi-
cation adherence among patients with diabetes can result
in cost savings, whereas nonadherence to oral antidiabetic
medications is associated with increased health care utili-
zation and consequential health care costs.”® Furthermore,
new advances in diabetes management often require the
use of several medications and structured treatment plans,
including strategies to improve medication adherence that
may appreciably improve short- and long-term health.!*

In an effort to measure adherence, payers may use
tested and endorsed medication use quality measures
developed by the Pharmacy Quality Alliance (PQA), a
multistakeholder, nonprofit national quality organization
that develops medication use quality measures. These
measures are also key performance drivers in the Centers
for Medicare & Medicaid Services’ (CMS) Star Rating System
for Medicare Advantage Prescription Drug plans and stand-
alone Prescription Drug Plans. The PQA Proportion of Days
Covered (PDC) Diabetes All Class medication adherence
measure includes multiple diabetes drug classes (excluding
insulin) and assesses the percentage of patients who are
covered by at least 1 of the antidiabetic medication classes
within a measurement year.” PQA uses the PDC methodol-
ogy to measure adherence. PDC represents the proportion
of days that the medication is available to an individual
during the measurement period over the total number of
days in the measurement period.

Finally, the link between poor medication adherence
and increased use, negative clinical outcomes, costs, and
mortality is well established.”®> To date, the associa-
tion between adherence, as defined in PQA adherence
measures, and health care utilization and expenditure
in a commercial population over a 1-year period has not
been assessed. To address this gap, this study's aim was to
describe the short-term (i.e., 1 year) relationship between
noninsulin antidiabetic medication adherence and health
care utilization and expenditure.

Methods

DATA SOURCE AND STUDY DESIGN
This retrospective cohort study used a subset of IBM
MarketScan Commercial Claims and Encounters Research
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Databases (January 1, 2009-December 31, 2015) to assess the
relationship between noninsulin antidiabetic medication
adherence and economic outcomes among a commercially
insured patient population. Deidentified data elements
included subject demographics, enrollment details, medical
diagnoses, and procedures, as well as prescription, inpa-
tient, and outpatient administrative claims. The University
of Arizona Institutional Review Board approved this retro-
spective study.

ELIGIBILITY CRITERIA

Subject eligibility was informed by the 2015 PQA PDC
Diabetes All Class medication adherence measure specifi-
cations.” The 2015 measure specifications includes adults
aged 18 years and older on the first day of the measurement
year who have continuous pharmacy benefit enrollment and
2 or more prescription claims for noninsulin, oral, or inject-
able antidiabetic medications with at least 150 days between
the first and last fill. The measure excludes individuals with
1 or more prescription claims for insulin and those with a
diagnosis of end-stage renal disease during the measure-
ment year.

For the purposes of this study, the index date was
defined as the first fill for a medication included in the PQA
PDC Diabetes All Class adherence measure after a 180-day
baseline period. Adults (aged 18 years or older at the index
date) were included in the cohort if they had the following:
(a) continuous enrollment in medical and pharmacy benefits
for 6 months before (i.e., baseline period) and 12 months
after (i.e., study period) the index date and (b) at least 2
prescriptions dispensed for any medication included in the
PQA PDC Diabetes All Class medication adherence measure,
with at least 150 days between the first and last fill during
the study period.

Individuals were excluded if they had 1 or more pre-
scription claims for an insulin product (identified using
PQA National Drug Code (NDC) value sets and pharmacy
claims data) or had a diagnosis of end-stage renal disease,
based on the International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) code of 585.6
during the 12-month study period.

OUTCOME VARIABLES

This study investigated the association of adherence, as
defined in the PQA PDC Diabetes All Class adherence mea-
sure,” with economic outcomes from the payer perspective
(i.e., health care resource utilization and costs). Health
care utilization consisted of the number of all-cause inpa-
tient and outpatient visits during the 1-year study period.
All-cause, nonreversed, paid health care payer claim costs,
including inpatient, outpatient, prescription drug, and total
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health care expenditure for the study period, were calcu-
lated; all costs were adjusted to 2015 U.S. dollars using the
U.S. Department of Labor Consumer Price Index.!

INDEPENDENT VARIABLE

The key independent variable was adherence status,
measured via the PQA PDC methodology for noninsulin
antidiabetic medications (i.e., biguanides, sulfonylureas,
thiazolidinediones, dipeptidyl peptidase-4 inhibitors,
incretin mimetics, meglitinides, and sodium glucose co-
transporter-2 inhibitors).”™® PQA PDC Diabetes All Class
specifications and NDC value sets from 2015 were used to
identify eligible oral and noninsulin injectable medications
to include in the PDC calculation. PDC was calculated by
counting the number of days that the individual was covered
by at least 1 drug in the measure based on the prescription
fill date and days supply. Patients were classified as adher-
ent if their PDC was 280%.

COVARIATES

Potential confounders or risk factors for health care utili-
zation and expenditure were included as covariates in the
statistical models. With the exception of monthly average
number of noninsulin antidiabetic medications, all of these
covariates were measured during the baseline period: age
(in years at index date), Deyo-Charlson Comorbidity Index
(CCI), gender, geographic region, insurance plan type,
monthly average number of chronic medications, and cur-
rent or new user of antidiabetic medications. Patients were
categorized as “current users” if they filled a prescription
for an included antidiabetic medication during the base-
line period, whereas “new users” first filled an included
antidiabetic medication on the index date (i.e., they had
no noninsulin antidiabetic medication during the baseline
period). The monthly average number of chronic medica-
tions (prescription days supply greater than or equal to
28) was calculated to represent medication burden. The
monthly average number of unique antidiabetic medication
products used during the study period was calculated to
differentiate between treatment intensity (i.e., more medi-
cations indicated greater treatment intensity).

STATISTICAL ANALYSIS

Generalized linear models (GLM) were used to test the
relationships between noninsulin antidiabetic medication
adherence and the outcomes of interest, with adjustment for
the covariates. A GLM with a log link and negative binomial
distribution was used to assess the relationship between
adherence and health care utilization. A GLM with log link
and gamma distribution assessed the relationship between
adherence and health care expenditures. Beta coefficients,
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FIGURE 1 Cohort Flowchart Diagram (2009-2015)

Individuals with prescription drug claims data
N=16,225,093

« with no noninsulin antidiabetic medication observations, n=12,173,7552

» aged less than 18 years at the index date, n=452,662

= with less than 2 noninsulin antidiabetic medication fills during the
measurement period, n=497,989

» with less than 150 days between and last fill during the measurement
period, n=766,545

» without continuous enrollment, n=493,177

Excluded those:

Y

Cohort eligible for PDC computation
n=1,840,965

Excluded those:

 using insulin during measurement period, n=261,869
» with end-stage renal disease during measurement period, n=2,751
» with inadequate outcome data during measurement period,” n=233

Y

Final cohort for 1-year measurement period
n=1,576,112

2Noninsulin oral and injectable antidiabetic medications included in the PQA PDC: Diabetes All Class adherence measure.

bNegative total cost for expenditure types during the measurement period.
PDC =proportion of days covered; PQA =Pharmacy Quality Alliance.

generated from GLMs, were used to compute the cost
ratios (CRs) and risk ratios (RRs) to demonstrate differences
in health care utilization and expenditures between the
adherent and nonadherent groups, using semi-logarithmic
equations.’”

Average expenditure per member per month (PMPM) was
calculated to demonstrate differences in each type of expen-
diture (i.e., inpatient, outpatient, prescription drug, and total)
between the adherent and nonadherent groups. Subject
characteristics were assessed using t-tests or Wilcoxon rank
sum tests for continuous variables, and chi-square tests were
used for categorical variables. An alpha level of 0.001 was set
a priori for all analyses. All analyses were conducted using
SAS version 9.4 (SAS Institute, Cary, NC).

Results

Of the 16.2 million individuals with prescription claims data
in the subset of IBM MarketScan Commercial Claims and

Encounters Research Databases (January 1, 2009-December
31, 2015), 1,840,965 adults were eligible for PDC calculation.
After applying the exclusion criteria, 1,576,112 individuals
were included in the study. Figure 1 outlines the patient
selection process details.

DESCRIPTIVE ANALYSES

A total of 1,028,176 (65.2%) subjects were classified as adher-
ent. The adherent group had a mean age (SD) of 53.2 years
(8.4), and roughly half (53.8%) were males from the South
(42.3%) and North Central (21.9%) regions of the United
States, with the vast majority insured by preferred provider
organizations (62.1%) and health maintenance organiza-
tions (14.8%). Low CCI scores were prevalent, with only 1.3%
of the adherent group having a score of 5 or greater. The
adherent group took a median of 3.3 (interquartile range =
3.5) chronic medications per month. A majority of individu-
als in the adherent group were identified as current oral
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TABLE 1 Characteristics of Study Subjects

Total (N=1,576,112)

Adherent Nonadherent
n=1,028,176 n=547,936
Characteristic (65.2%) (34.8%)
Age (years), mean (SD) 53.2 (8.4) 489 (10.4)
Male gender, n (%) 553,580 (53.8) | 239,769  (43.8)
Region, n (%)
Northeast 176,149 (171) | 74771 (13.6)
North Central 225,542  (21.9) | 107946 (19.7)
South 435417 (42.3) | 268,729  (49.0)
West 171,468 (16.7) | 85420 (15.6)
Unknown 19,600 (1.9) 11,070 (2.0)
Plan type, n (%)
Comprehensive 23,952 (2.3) 9,005 (1.6)
Exclusive provider organization 13,289 1.3) 7,251 1.3)
Health maintenance organization 151,864 (14.8) 82,036 (15.0)
Point of service 76,198 (7.4) 41,172 (7.5)
Preferred provider organization 638,916 (62.1) | 341,103 (62.3)
Point of service with capitation 4,969 (0.5) 2,666 (0.5)
Consumer-directed health plan 39,737 (3.9) 24,599 (4.5)
High deductible health plan 19,520 (1.9) 11,910 (2.2)
Unknown 59731  (5.8) | 28194  (5.2)
Charlson Comorbidity Index, n (%)
0 246,134  (239) | 195992 (35.8)
1 604,167 (58.8) | 278,739  (50.9)
2 83160  (8.1) | 39462  (7.2)
3 68,571  (67) | 23954  (4.4)
4 12,754  (1.2) 4,809 (0.9
5+ 13,390  (1.3) 4980  (0.9)
New user, n (%) 405939  (39.5) | 341,871  (62.4)
,rAnveec;iaagne(FéJ;{r;ber of chronic medications in baseline, 33 (3.5) 17 2.5)
ﬁzfir(;a\dg’emn:ﬁabneang?ntldlabetlc medications in study 12 0.7) 06 (0.3)
Outpatient utilization,® mean (SD) 143 (137 133 (134
Inpatient utilization,® mean (SD) 01 (0. 01 (o

Outpatient expenditure,® mean (SD)

4,728 (27,436

4,637 (12,747

Inpatient expenditure,® mean (SD)

2,047 (13,176

2,273 (15,609

Drug expenditure,® mean (SD)

3,384

(6,618

1,874

(4,982

Total expenditure,® mean (SD)

10,159 (32,765

)
5
)
)
)
)

8,785 (23,668

)
6)
)
)
)
)

Note: All subject characteristics were significant at the P<0.001 level unless otherwise noted.
aQutpatient utilization includes laboratory tests, office visits, and other outpatient services; inpatient
utilization includes inpatient admissions, emergency department use, and other inpatient services.

bExpenditure adjusted to 2015 U.S. dollars.
IQR=interquartile range.
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antidiabetic medication users, while
39.5% were considered new users.

A total of 547,936 (34.8%) subjects
were classified as nonadherent. The
nonadherent group had a mean (SD)
age of 48.9 years (10.4), and 43.8%
were males from the South (49.0%)
and North Central (19.7%) regions
of the United States, with the vast
majority insured by preferred provider
organizations (62.3%) and health main-
tenance organizations (15.0%). Low
CCI scores were prevalent, with 0.9%
of the nonadherent group having a
score of 5 or greater. The nonadherent
group took a median of 1.7 (interquar-
tile range=2.5) chronic medications
per month. A majority of individuals in
the nonadherent group were identi-
fied as new users of oral antidiabetic
medication (62.4%). Table 1 presents
characteristics reported for adherent
and nonadherent subjects.

During the 1-year study period,
before adjusting for potential con-
founding variables, the average
(SD) number of inpatient and out-
patient visits was 0.1 (0.5) and 14.3
(13.7) and 0.1 (0.6) and 13.3 (13.4) in
the adherent group and nonad-
herent groups, respectively. For
adherent individuals, before adjusting
for potential confounding variables,
the average inpatient expenditure was
lower ($2,047 vs. $2,273), yet the aver-
age outpatient expenditure (54,728 vs.
$4,637), prescription drug expenditure
(83,384 vs. $1,874), and total expen-
diture ($10,159 vs. $8,785) was higher
than for the nonadherent group.

MULTIVARIABLE ANALYSES

In adjusted multivariable analy-
ses, adherence was associated with
16.6% fewer inpatient service visits
(RR=0.834, 95% CI=0.819-0.850) and
3.6% more outpatient service visits
(RR=1.036, 95% CI=1.032-1.039) com~
pared with nonadherence. Adherent
individuals were also associated with
16.8% lower inpatient (CR=0.832, 95%
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TABLE 2 Adjusted Results from Generalized

Linear Models for Health Care
Utilization and Expenditure of
Study Subjects

Utilization? RR (95% Cl) Percent change©
Inpatient 0.834 (0.819-0.850) _16.6
Outpatient 1.036 (1.032-1.039) 3.6
Expenditure® CR (95% Cl) Percent change*
Inpatient 0.832 (0.829-0.836) -16.8
Outpatient 0.974 (0.970-0.978) -2.6
Prescription drug 1164 (1.159-1.169) 16.4
Total 0.958 (0.954-0.962) -4.2

“Health care utilization was assessed using a generalized linear model with
log link and negative binomial distribution adjusted for age, sex, plan type,
region, Deyo-Charlson Comorbidity Index, medication use status, average
number of chronic medications used at baseline per month, and average
number of antidiabetic mediations used during the study period per month.
bHealth care expenditure was assessed using a generalized linear model
with log link and gamma distribution adjusted for age, sex, plan type, region,
Deyo-Charlson Comorbidity Index, medication use status, average number
of chronic medications used at baseline per month, and average number of
antidiabetic mediations used during the study period per month.

‘Percent change indicated the percent difference in the adherent group
compared with the nonadherent group.

Cl=confidence interval; CR=cost ratio; RR=risk ratio.

CI=0.829-0.836) and 2.6% lower outpatient (CR=0.974,
95% CI=0.970-0.978) health care expenditures, as well as
16.4% higher prescription drug expenditures (CR=1.164, 95%
CI=1.159-1.169) compared with nonadherent individuals. For
total health care expenditure, adherence was associated
with 4.2% lower expenditures compared wirh nonadher-
ence (CR=0.958, 95% CI=0.954-0.962). Table 2 contains
more information regarding the association between adher-
ence and health care utilization and expenditure.

The average PMPM incremental cost of adherence
is depicted in Figure 2. Based on multivariable model
results, adherent patients were associated with savings
of $31.74 in inpatient expenditure, savings of $10.09 in
outpatient expenditure, yet had $25.60 more in prescription
drug expenditure compared with nonadherent patients.
Adherent individuals were associated with total of $30.82
PMPM health care savings compared with nonadherence.

Discussion

This study assessed the association of adherence to
noninsulin antidiabetic medications, as defined in PQA
medication adherence quality measures, with health care

utilization and expenditures within a commercially insured
U.S. adult population. Furthermore, it is one of the first to
assess economic outcomes associated with adherence as
it is calculated in the PQA PDC Diabetes All Class medica-
tion adherence measure. These results fill important gaps
in the published literature, substantiating that (a) large
effects are associated between adherence and health care
service use and subsequent health care expenditure among
a commercially covered diabetic population and (b) eco-
nomic associations of adherence can be observed rapidly
(i.e. within 1 year).

The relationship between oral antidiabetic medication
adherence and economic outcomes (utilization and expen-
ditures) has been studied; however, discrepancies exist in
the current literature regarding definitions of adherence,
approaches, and outcomes. Multiple studies have reported
an association of lower utilization?*?® and expenditures!?224
among individuals who are adherent to their oral anti-
diabetic medications. To date, some have used medication
possession ratio (MPR) as an adherence measure, reporting
that values less than 80% were associated with worse clini-
cal outcomes® and increased hospital, emergency room, and
physician visits.?® Moreover, others have examined the rela-
tionships between adherence to glucose-lowering agents,
using PDC as a measure of adherence.?%%

Consistent with the current findings, other studies have
reported that adherence to oral antidiabetic medications
resulted in higher pharmacy costs yet lower medical costs
than nonadherence. Recently, Curtis et al. (2017) used
the IBM MarketScan Commercial Claims and Encounters
database to examine patients with type 2 diabetes and the
relationship between adherence to glucose-lowering agents
and all-cause medical costs, acute care resource utiliza-
tion, and acute complications.?® They found a significant
reduction in acute care costs and resource utilization yet
found no difference in all-cause medical costs over a 3-year
period.? In another study of the association between oral
antidiabetic medication adherence and costs, adherence
was also found to be associated with higher drug costs yet
lower inpatient, outpatient, and total costs.?

While the current study findings are concordant with
much of the previous literature on adherence, utilization,
and expenditure, this study is the first to use PQA adherence
measure specifications as a standard for defining adherence
in a large sample of commercially insured beneficiaries over
a l-year period. Use of standard adherence definitions,
value sets, and methodology can facilitate a more direct
comparison of findings in the literature because of the
myriad nuanced PDC and MPR approaches.?*3! Additionally,
variation in selected medications and medication classes
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included in adherence studies makes
it more difficult to compare findings.
The PQA PDC Diabetes All Class
adherence measure specifications
detail the methodology of calculat-
ing PDC (i.e., by counting the days
an individual was covered by at least
1 drug included in the measure based
on the prescription fill date and days
supply) and describe how and when
to adjust for overlap of target medica-
tions (i.e., if prescriptions for the same
target drug ingredient overlap, adjust
the prescription start date to be the
day after the previous fill has ended).
This approach provides a more con-
servative estimate of adherence in
instances of frequent medication
switches and concomitant therapy
with multiple drugs within a class.*
The current findings add to the
published literature by linking this
quality measure specified antidiabetic
medication adherence definition to
a significant reduction in acute care
expenditures, as well as a significant

JMCP.org | January 2021 | Vol.27 No.1

association with lower payer total
health care expenditures. Therefore,
commercial health insurance plans
may consider adopting PQA measures
to help improve quality, reduce costs,
and improve outcomes among the
commercially insured population.
However, commercial insurance plans
should also consider the cost of out-
of-pocket payments made by patients,
since a previous study showed that
out-of-pocket pharmacy costs and
adherence to noninsulin antidia-
betic medications were negatively
associated.®

This study corroborates findings
from the previous literature regarding
the association between antidiabetic
medication adherence with lower
total health care expenditures and
utilization.*** In this study, the adher-
ent group had lower associated health
care utilization and costs than the
nonadherent group. Furthermore,
this study adds to the knowledge
base that includes a large sample

Evaluating the relationship between quality measure adherence definitions and economic
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size using commercial claims data
and employing the PQA adherence
measure specifications (e.g., use of the
PQA PDC Diabetes All Class measure
PDC calculation, with the exclusion
of patients taking insulin and patients
with end-stage renal disease).

Finally, one of the most noteworthy
findings is the potential for observ-
ing adherence effects on health care
utilization and expenditures within
a single year, compared with other
studies that have reported similar
effects over several years.

LIMITATIONS

This study had several limitations. The
retrospective database design used
administrative health insurance claims
data intended for insurance reim-
bursement purposes; therefore, the
potential for billing and coding errors
exists. Furthermore, in the absence of
confirmatory medical chart review,
disease states and drug exposure
misclassification and missing or inac-
curate coding of administrative claims
may have occurred. Medication expo-
sure, based on filled prescriptions, is
an indirect measure of actual behavior
and may not accurately reflect actual
medication adherence.

This database analysis may also
have been subject to selection bias,
whereby individuals in the adherent
group were different from those in
the nonadherent group. Multivariable
analyses accounted for differences
between groups; however, the demo-
graphic and clinical data were limited
to those individuals who had admin-
istrative claims. To account for the
risk of immortal time bias, individuals
were categorized as new or current
users, based on initial prescription fill
during the study period.

The IBM Marketscan Research
Database is a convenience sample
of covered individuals. Additionally,
patients with certain higher-cost
conditions (e.g., liver disease, cancer,
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receiving palliative care) were included
in the analysis, while others were
excluded for certain medications and
disease states (e.g., insulin, end-stage
renal disease). Thus, the generaliz-
ability of these study results to other
patient populations (e.g., those with
other insurance types or no insur-
ance, patients with diabetes taking
insulin) are limited.

Conclusions

This large, retrospective database
study is one of the first to assess
medication adherence wusing the
methodology used in the PQA PDC
Diabetes All Class adherence measure.
These results add a new finding to the
published literature by showing that
medication adherence was associated
with lower health care resource utili-
zation and cost within a single year’s
time frame. Yet, further investigation
is warranted to study the associa-
tions of medication adherence among
patients using insulin products.
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