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ABSTRACT
BACKGROUND: Medication adherence, defined as taking medications as
prescribed, is a key component in controlling disease progression and managing chronic illnesses such as diabetes, hypertension, and high blood cholesterol. These diseases constitute 3 of the top 5 most prevalent conditions
among Medicare beneficiaries, warranting further attention to find ways to
promote better medication adherence. The scientific literature has established the clinical and financial benefits of medication adherence and the
role of dispensing channel in impacting adherence to medications. However,
a common limitation in channel-adherence studies is the failure to control
for healthy adherer effect (HAE), referring to individuals who are likely to
engage proactively in activities that improve their adherence. Healthier
individuals may choose the home-delivery channel to ensure continuity in
their medication regimens and to minimize obstacles to adherence, such
as inadequate access, inconvenience, and financial concerns. Thus, better
medication adherence in home delivery may reflect healthier patients’ predisposition to self-select for home delivery options. To accurately attribute
the impact of dispensing channel on adherence, research would need to
control for bias from a patient’s predisposition to be adherent.
OBJECTIVE: To examine the association of pharmacy dispensing channel
(home delivery or retail pharmacy) with medication adherence for Medicare
Part D beneficiaries taking medications for diabetes, hypertension, or high
blood cholesterol, while controlling for low-income subsidy status, differences in days supply, and prior adherence behavior (PAB) as a way to
partly control for HAE.
METHODS: A retrospective analysis using de-identified pharmacy claims
data from a large national pharmacy benefits manager between October
2010 and December 2012. Continuously eligible Medicare Part D beneficiaries
(Medicare Advantage and prescription drug plans participants only) aged 65
years or older who had an antidiabetic, antihypertensive, or antihyperlipidemic prescription claim between October and December 2010, were identified and followed for the next 2 years. Those enrolled in a home delivery auto
refill program were excluded from this analysis. Multivariate logistic regression was used to evaluate the impact of dispensing channel on medication
adherence, controlling for differences in demographics, low-income subsidy
status, disease burden, and drug-use pattern. Patients with a proportion of
days covered of ≥ 80% were considered to be adherent. The analysis controlled for PAB by using patients’ adherence status in the year 2011.
RESULTS: The final analytical samples consisted of 150,389 diabetic
patients, 615,618 hypertension patients, and 358,795 high blood cholesterol
patients. The adjusted odds of being adherent for beneficiaries using home
delivery were 1.25 times higher (CI = 1.20-1.30) for diabetes medications,
1.29 times higher (CI = 1.27-1.32) for hypertension medications, and 1.26

www.amcp.org

Vol. 20, No. 8

times higher (CI = 1.23-1.29) for high blood cholesterol medications, compared with beneficiaries using retail channels to obtain their prescriptions.
PAB was the strongest contributor to the odds of a patient being adherent
across all 3 therapy classes, ranging from odds ratio of 4.48 to 8.09.
CONCLUSIONS: After excluding patients who received any prescriptions
via home delivery auto refill programs and controlling for PAB, differences
in days supply, low-income subsidy status, demographics, and disease
burden, Medicare beneficiaries who use home delivery for antidiabetics,
antihypertensives, or antihyperlipidemics have a greater likelihood of being
adherent than patients who fill their prescriptions at retail. The results
of this study provide evidence that where medications are received may
impact adherence, even when controlling for PAB. Use of the home delivery
dispensing channel may be an effective method to improve adherence for
Medicare beneficiaries.
J Manag Care Pharm. 2014;20(8):851-61
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What is already known about this subject
• Diabetes, hypertension, and high blood cholesterol are 3 of the
top 5 most prevalent chronic conditions among Medicare beneficiaries. Pharmacotherapy is a key factor in improving disease
management and controlling disease progression.
• Dispensing channel could impact adherence to medications.
• Increased adherence observed in Medicare patients using home
delivery is speculated to be merely an artifact of home delivery
auto refill programs, healthier patients choosing home delivery,
increased days supply of medications, and lower proportion of
patients on low-income subsidy.

What this study adds
• Among Medicare beneficiaries, home delivery channel is associated with improved adherence rates across all 3 therapy classes,
compared with retail, and is not just an artifact of auto refill
programs, healthy adherer effect, lower proportion of patients on
low-income subsidy, and increased days supply.
• Comparing (multivariate adjusted) patients receiving 90-day supply of medications through home delivery to patients receiving
90-day supply through retail also indicated that adherence rates
were significantly higher in home delivery users.
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What this study adds (continued)
• This study provides evidence to the Centers for Medicare &
Medicaid Services, health plan sponsors, and managed care organizations, encouraging use of more effective dispensing channels
and presents home delivery as a viable complementary strategy to
address medication nonadherence.

H

ypertension, high cholesterol, and diabetes are major
public health problems in the United States and are
expected to worsen with the aging of the population.
These conditions also constitute major risk factors for serious
cardiovascular and cerebrovascular conditions and events,
such as coronary heart disease, myocardial infarction, congestive heart failure, and stroke. Among Medicare beneficiaries,
these conditions are 3 of the top 5 most prevalent chronic
conditions. According to the Centers for Medicare & Medicaid
Services (CMS), in 2010, 58% of Medicare beneficiaries had
hypertension; 45% had high cholesterol; and 28% had diabetes.1 Although there is no known cure for these diseases, pharmacotherapy is a key factor in controlling disease advancement
and improving disease management.2,3 However, in order to
fully benefit from the medications, patients must take medications as prescribed.
Previous studies have concluded that nonadherence to
medication is associated with increased emergency department
visits, increased hospitalization, increased disease morbidity,
reduced treatment effectiveness, and decreased survival likelihood.4-9 Apart from adverse clinical outcomes, medication
nonadherence is also recognized as a significant contributor
to waste, inefficiency, and financial drain on the health care
system.10 Research on the economic impact of Medicare Part
D indicates that better adherence to medication is linked to
annual medical savings for beneficiaries.11 Overall, research
shows that poor medication adherence results in additional
Medicare costs of $49-$840 per beneficiary per month.12
Although reasons for nonadherence vary, Medicare beneficiaries forget to take their medications, procrastinate on refills
or renewals of prescriptions, or possibly have transportation or
caregiver time dependencies. Additionally, financial concerns
may impede adherence.13 Literature suggests that Medicare
patients exhausting their prescription benefits during the “coverage gap” are required to pay more and thus may reduce the
number of prescriptions they have filled.14,15 Programs under
health care reform, such as the coverage gap discount program,
which offers discounts on brand and generic medications when
beneficiaries are in the gap, may reduce the cost barrier for
beneficiaries filling medications.16
Improving adherence to medications can have a direct
financial impact on Medicare health plans. CMS established
the Five-Star Quality Rating System in 2007 to encourage
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Medicare Advantage Prescription Drug (MAPD) and prescription drug plans (PDP) to improve quality and safety.17 With
health care reform, Medicare is authorized to pay financial
bonuses to plans that achieve 4 stars or higher. Recognizing
the high prevalence of diabetes, hypertension, and high blood
cholesterol among Medicare beneficiaries and the importance
of medication adherence, CMS has included 3 adherence
measures, 1 each for diabetes, hypertension, and high blood
cholesterol, as part of the Five-Star rating program and has categorized the measures in one of the highest weighted categories
of intermediate outcome-based measures.
Previous studies have indicated that obtaining medication
through home delivery is an alternative for improving medication adherence.18-20 The home delivery dispensing channel
has been promoted as more cost-effective and convenient than
retail pharmacies.21,22 A recent study also indicated that home
delivery was associated with fewer preventable emergency
department visits in patients aged 65 years or older.23 In contrast, retail pharmacies claim to add value in terms of pharmacist face-to-face interaction.24-26 Home delivery proponents
contend that medication adherence is greater among patients
who secure medications via home delivery.27 Critics of home
delivery attribute improved adherence to increased days supply
per prescription or auto refill programs (automatically dispensing remaining fills to patients) that are typically in place for
home delivery pharmacies.25 Retail proponents argue that auto
refill programs may result in higher adherence in home delivery but may also lead to higher waste compared with retail. To
our knowledge, there is little evidence that suggests that adherence in home delivery is better than retail, after excluding the
benefits of home delivery auto refill programs.
Most adherence studies fail to control for underlying factors that confound the relationship between adherence and
selection of dispensing channel. One of these confounders is
healthy adherer effect (HAE), a beneficiary’s predisposition
to engage in healthy alternatives, aside from the impact of
home delivery auto refill program and days supply differential
between home delivery and retail.28,29 Previous studies examining medication adherence among Medicare beneficiaries have
either (a) not examined the relationship between dispensing
channel and adherence,30 (b) not controlled for prior adherence
behavior (PAB),6,25 or (c) not addressed differences in days supply between home delivery and retail.18
To our knowledge, this study is the first to examine the
association of dispensing channel with medication adherence
among Medicare beneficiaries that also controls for PAB effect
and excludes patients who were engaged in home delivery auto
refill programs. The objectives for this study were to address the
aforementioned biases and limitations, in addition to controlling for other known confounders, and to examine the effect of
dispensing channel on adherence for medications to treat diabetes, hypertension, and high blood cholesterol among Medicare
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beneficiaries. This study hypothesized that the home delivery channel is associated with better adherence rates among
Medicare beneficiaries compared with the retail channel.
■■ Methods
Study Population
This study used prescription claims data from a sample of
Medicare Part D beneficiaries whose pharmacy benefits were
managed by a large national pharmacy benefit management
company. Inclusion was limited to patients who (a) were continuously enrolled with pharmacy benefits from October 1,
2010, until December 31, 2012, (b) were aged 65 years or older,
and (c) had any prescription claim for antidiabetics, antihypertensives, or antihyperlipidemics during the index period
(October 1 to December 31, 2010). Patients who were engaged
in a home delivery auto refill program during the analysis
period (described below in Research Design), or who did not
have a prescription fill in each of the distinct study periods,
were excluded from the study.
From a sample of more than 4 million Medicare beneficiaries, 322,396 diabetes patients, 1,198,585 hypertension
patients, and 734,632 high blood cholesterol patients were
identified as meeting the study requirements between October
and December 2010. Table 1 presents the sample selection
methodology for the study, which resulted in final analytical
samples of data for 150,389 patients with diabetes, 615,618
with hypertension, and 358,795 with high blood cholesterol.
Research Design
We conducted a retrospective claims analysis from October
1, 2010, until December 31, 2012, which was divided into 3
distinct periods: index, baseline, and analysis (Figure 1). The
index period was used to identify Medicare beneficiaries to be
included in the study. As previous adherence could be indicative of a health conscious personality and a measure of better
health-seeking tendency, a patient’s prior adherence in the
same therapeutic class was used as a proxy control for selfselection bias from PAB effect in the multivariate model.30 Prior
adherence was based on the patient’s proportion of days covered (PDC) in the year 2011, considered the baseline period.
The analysis period for this study was from January 1, 2012, to
December 31, 2012.
Under provisions of the Health Insurance Portability and
Accountability Act of 1996, all data specific to individual
FIGURE 1

TABLE 1

Sample Selection Methodologya

Total Medicare patients in
the study period
Patients aged ≥65 years

Diabetes
n (%)
322,396

Hypertension
n (%)
1,198,585

High Blood
Cholesterol
n (%)
734,632

259,479
(80.5)
183,770
(70.8)

1,013,617
(84.6)
717,103
(70.7)

621,718
(84.6)
440,047
(70.8)

Patients continuously
enrolled for the entire
study period
Patients with at least 1
164,385
677,163
394,813
claim in all periods of the
(89.5)
(94.4)
(89.7)
study timeline
Patients with claims for
162,943
669,957
389,944
GPI8s listed in Appendix
(99.1)
(98.9)
(98.8)
Patients with no home
150,493
616,821
359,313
delivery auto refill
(92.4)
(92.1)
(92.1)
claims in 2012
Patients with no missing
150,389
615,618
358,795
values for key covariates
(100.0)
(99.8)
(99.9)
aTable shows percentage retained from each criterion to the next; percentages are
rounded to 1 decimal point.
GPI8 = 8-digit Generic Product Identifier.

patients were removed from internal analytical datasets to
maintain the privacy of protected health information.31 The
design of this study was not submitted to an institutional review
board, as only de-identified administrative data were used.22,32
All prescription claims were adjusted to 30-day equivalents by
dividing the total dispensed days supply by 30.4.
Study Variables
The primary outcome measure was patient adherence to diabetes, hypertension, or high blood cholesterol medications, defined
as a PDC of 80% or greater in the analysis period.33,34 Patients’
PDC was calculated as the total days supply divided by 365 and
multiplied by 100, capping it at 100%. Patient-level PDC in this
study is different from CMS-defined PDC at the Medicare contract level. At the drug-group level, the combination of 8-digit
Generic Product Identifier (GPI) codes and clinically appropriate drug groups was used to calculate the PDC, which then
was averaged to the therapy class level for each patient (see the
Appendix). Drug groups were based on a proprietary method of
classifying medications into clinically accepted drug subclasses
within each therapy class and maintained by a panel of clinical

Schematic of Study Timeline
Index Period

October 1, 2010

Baseline Period
January 1, 2011
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TABLE 2

Baseline Characteristics Across Channelsa
Home Delivery
20,432

Retail
Mixed
127,727
2,334
Mean (SD)
74.0
(6.5)c
73.8
(6.4)b
Age
74.0
(6.5)b
OOP costs per 30-day adjusted prescriptions ($)
12.32
(16.60)
7.22
(14.07)
14.47
(16.27)
Disease burden proxy
4.10
(3.15)
6.89
(5.00)
4.79
(3.94)
Severity of illness proxy
1.57
(0.72)
1.54
(0.70)
1.93
(0.77)
Average days supply per claim
86.23
(9.37)
47.08
(24.62)
72.31
(19.77)
n (%)
1,291
(55.3)c
Baseline adherent beneficiaries
14,589
(71.4)
72,075
(56.4)c
Female
9,806
(48.0)
75,041
(58.8)
1,252
(53.6)
2,233
(95.7)c
Urbanicity
19,320
(94.6)
121,192
(94.9)c
LIS beneficiaries
730
(3.6)
37,139
(29.1)
144
(6.2)
Hypertension (N)
105,984
496,501
14,336
Mean (SD)
Age
75.0
(7.0)
75.5
(7.3)
75.9
(7.1)
OOP costs per 30-day adjusted prescriptions ($)
8.90
(9.99)
5.97
(8.33)
8.95
(8.65)
Disease burden proxy
2.01
(2.72)
4.20
(4.45)
2.63
(3.47)
Severity of illness proxy
2.01
(0.91)
2.07
(0.93)
2.36
(0.85)
Average days supply per claim
85.95
(8.72)
50.43
(25.31)
70.26
(19.18)
n (%)
Baseline adherent beneficiaries
79,328
(74.8)
290,196
(58.4)
8,575
(59.8)
Female
59,999
(56.6)
315,389
(63.5)
8,655
(60.4)
Urbanicity
100,788
(95.1)
469,775
(94.6)
13,772
(96.1)
LIS beneficiaries
2,151
(2.0)
116,744
(23.5)
562
(3.9)
High blood cholesterol (N)
76,420
278,777
4,116
Mean (SD)
Age
74.4
(6.6)
74.6
(6.8)
74.9
(6.9)
OOP costs per 30-day adjusted prescriptions ($)
12.28
(15.25)
7.88
(13.17)
12.19
(14.93)
Disease burden proxy
3.14
(2.97)
5.71
(4.71)
4.54
(4.03)
Average days supply per claim
87.93
(6.91)
52.89
(27.46)
74.36
(20.41)
n (%)
Baseline adherent beneficiaries
63,750
(83.4)
193,079
(69.3)
3,049
(74.1)
Female
39,870
(52.2)
169,411
(60.8)
2,413
(58.6)
Urbanicity
72,816
(95.3)
264,067
(94.7)
3,958
(96.2)
LIS beneficiaries
1,405
(1.8)
66,973
(24.0)
253
(6.1)
a All data were significantly different at P<0.05 from both other groups, except for cells marked with a note indicating otherwise. Disease burden was defined as a unique
count of 2-digit GPIs used by the patient. Number of unique drug groups for which the patient had a prescription claim in 2012 defined severity of illness for diabetes and
hypertension.
bNot significantly different from the other dispensing channels at P < 0.05.
c Significantly different at P < 0.05 from home delivery only.
GPI = Generic Product Identifier; LIS = low-income subsidy; OOP = out-of-pocket; SD = standard deviation.
Diabetes (N)

experts. Only the numbers of medication units actually meant
to be taken during the study periods were included in calculations. That is, the parts of any claim that were in possession
before the key periods (2011 for baseline and 2012 for analysis)
and any excess in possession after the end of the periods were
excluded from the adherence calculations.
In addition to dispensing channel, other patient characteristics included in this study as independent variables were age,
gender, patient out-of-pocket (OOP) costs for 30-day adjusted
prescriptions, location (urbanicity) of the patient, low-income
subsidy (LIS) status, average days supply per claim, prior
854 Journal of Managed Care & Specialty Pharmacy
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adherence, disease burden, and severity of illness. Channel
determination was based on where the patient obtained at least
two-thirds (66.7%) of their therapeutic class-specific 30-day
adjusted prescriptions in the year 2012. Those who did not
receive at least 66.7% of their 30-day adjusted prescriptions
from either home delivery or retail were assigned to a mixed
channel group. Age was calculated as the age of the patient
on December 31, 2010. OOP costs for 30-day adjusted prescriptions were calculated by dividing total OOP pharmacy
costs (for each therapeutic class) in 2012 by the patient’s total
number of 30-day adjusted prescriptions. The location vari-
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TABLE 3

Unadjusted Percentage Adherent by Therapy Class and Channel
Home Delivery

Therapy Classa
Diabetes
Hypertension
High blood cholesterol
aTherapy

Total
20,432
105,984
76,420

Number
Adherent
13,669
77,050
60,448

Retail
%
66.9
72.7
79.1

Total
127,727
496,501
278,777

Number
Adherent
67,951
281,020
181,763

Mixed
%
53.2
56.6
65.2

Total
2,334
14,336
4,116

Number
Adherent
%
1,106
47.4
7,311
51.0
2,527
61.4
Mean Difference

Difference
Between Home
Delivery and
Retail
13.7
16.1
13.9
14.6

Difference
Between Home
Delivery and
Mixed
19.5
21.7
17.7
19.6

class totals: diabetes–150,493; hypertension–616,821; high blood cholesterol–359,313.

able of urbanicity was based on the “core-based statistical area”
used by the U.S. Census Bureau to ascertain the urban core of
metropolitan and micropolitan statistical areas.35
As a proxy for socioeconomic status, LIS status was controlled for in the model. LIS (also called “Extra Help”) is
provided to low-income Medicare beneficiaries to provide
assistance with the cost of drug coverage. Inclusion was limited
to patients who remained exclusively on 1 status (either LIS or
not) during the main analysis period (calendar year 2012). To
address the suggestion that better adherence in home delivery
is an artifact of greater days supply, average days supply per
claim was used as a proxy measure to control for the differences in days supply of prescriptions between retail and home
delivery channels.25
Prior adherence was included in the model to control for
the PAB effect, as past behavior has been known to be a good
marker for predicting future behavior.36 A similar method was
used in a 2013 study examining the association of dispensing
channel with medication adherence, to control for the HAE of
commercially insured patients.27 Patient-level PDC was calculated for the 2010 period to establish prior adherence. In the
2013 study, patients with medication possession ratio ≥ 0.8
during 2010 were classified as being adherent in the prior
period, in the aforementioned study.
In addition to sociodemographic variables in this study,
proxy covariates to control for patient disease burden and
severity of illness were included. Patients’ overall disease
burden was defined as the number of unique 2-digit GPIs,
indicating drug therapy classes used by the patient. Number
of unique drug groups for which the patient had a prescription claim in 2012 defined the severity of illness for diabetes
and hypertension. For high blood cholesterol, only adherence
to statins was analyzed, and thus high blood cholesterol had
only 1 drug group. As disease burden and severity of illness
are proxy measures derived from claims, these are referred to
together as drug-use pattern. Percentage adherent for each condition was defined as the percentage of patients in each cohort
(home delivery/retail/mixed) who had a PDC of 80% or greater.
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Analysis
Descriptive statistics were estimated; bivariate differences
between groups were tested using Kruskal-Wallis (nonparametric) tests for all continuous variables; and chi-square tests
were performed for categorical variables. Multivariate logistic
regression analyses were performed to estimate the association
of covariates with the odds of being adherent.
Additionally, an analysis on a subsample of patients filling
exclusively 90-day prescriptions evaluated the impact of channel on adherence. Inclusion was limited to patients who filled all
their prescriptions through 1 channel only (either retail or home
delivery). The final analytical subanalysis sample comprised data
for 28,116 patients with diabetes, 123,020 with hypertension,
and 120,478 with high blood cholesterol. All analyses were conducted using SAS version 9.3 (SAS Institute, Cary, NC).
■■ Results
Descriptive Findings
Patients using home delivery tended to be similar in age to
those using retail but included a lower proportion of females
than retail or mixed channels (Table 2). Home delivery patients
had higher average days supply per claim, lower average disease
burden, and similar mean severity of illness (for diabetes and
hypertension) compared with retail patients. However, patients
in the mixed group had a greater severity of illness compared
with home delivery or retail patients. Home delivery patients
also had slightly higher OOP costs per 30-day adjusted prescriptions than retail, an artifact of drug mix and differences in proportion of beneficiaries with LIS. Proportion of patients on LIS
status was significantly lower for home delivery compared with
retail and mixed group. Across all 3 classes, prior adherence
was significantly higher in home delivery than in retail or mixed
channels, reflecting the importance of using a proxy measure to
control for PAB in the model in order to obtain less biased estimates of the effect of dispensing channel on adherence.
On average, home delivery had 14.6% more adherent patients
than retail and 19.6% more than mixed channels across the 3
therapy classes. Unadjusted adherence rates for those using
home delivery were consistently higher than for patients using
retail, with percentage point differences ranging from 13.7% for
antidiabetics to 16.1% for antihypertensives (Table 3).

August 2014

JMCP

Journal of Managed Care & Specialty Pharmacy 855

Association Between Dispensing Channel and Medication Adherence Among Medicare
Beneficiaries Taking Medications to Treat Diabetes, High Blood Pressure, or High Blood Cholesterol

TABLE 4

Odds Ratio of Adherence by Therapy Classa
ORb

95% CI

ORb

95% CI

Diabetes
Model 1 (n = 150,389)
Model 2 (n = 28,116)
Home delivery vs. retail
1.252
1.204-1.303
1.393
1.314-1.477
0.797-0.958
NA
NA
Mixed vs. retail
0.874c
Age
0.991
0.989-0.993
0.990
0.986-0.994
Female vs. male
0.951
0.930-0.974
0.911
0.862-0.962
OOP costs 30-day adjusted
0.997
0.996-0.998
0.996
0.994-0.998
0.993-1.008
Disease burden
1.005
1.003-1.008
1.000d
Severity of illness
0.533
0.524-0.542
0.624
0.597-0.653
0.933-1.033
0.923d
0.819-1.041
Urbanicity
0.981d
Average days supply per claim
1.007
1.007-1.008
NA
NA
0.946-1.147
LIS
1.120
1.090-1.152
1.042d
Prior adherence
4.657
4.552-4.765
4.830
4.558-5.119
Hypertension
Model 1 (n = 615,618)
Model 2 (n = 123,020)
Home delivery vs. retail
1.294
1.271-1.318
1.588
1.540-1.638
Mixed vs. retail
0.744
0.717-0.772
NA
NA
Age
0.991
0.990-0.992
0.988
0.986-0.990
Female vs. male
1.060
1.047-1.072
1.067
1.037-1.099
1.000-1.004
OOP costs 30-day adjusted
0.999
0.998-0.999
1.002e
Disease burden
1.012
1.011-1.014
1.016
1.011-1.022
Severity of illness
0.649
0.645-0.653
0.811
0.797-0.825
0.935-0.983
0.906 c
0.850-0.966
Urbanicity
0.959c
Average days supply per claim
1.009
1.009-1.009
NA
NA
LIS
1.132
1.114-1.149
1.122
1.055-1.193
Prior adherence
4.477
4.426-4.529
6.452
6.258-6.652
High blood cholesterol
Model 1 (n = 358,795)
Model 2 (n = 120,478)
Home delivery vs. retail
1.256
1.226-1.287
1.261
1.223-1.301
Mixed vs. retail
0.628
0.585-0.675
NA
NA
Age
0.991
0.990-0.992
0.986
0.984-0.989
Female vs. male
0.919
0.904-0.934
0.924
0.897-0.952
OOP costs 30-day adjusted
0.995
0.995-0.996
0.994
0.993-0.995
1.001-1.004
1.011
1.007-1.016
Disease burden
1.003c
Severity of illness
NA
NA
NA
NA
0.946-1.018
1.032d
0.967-1.101
Urbanicity
0.981d
Average days supply per claim
1.008
1.007-1.008
NA
NA
0.945-1.067
LIS
1.075
1.052-1.098
1.004d
Prior adherence
8.091
7.956-8.227
7.219
6.990-7.457
a Model 1 presents analysis results including differential days supply across all patients. Model 2 presents the results of 90-day retail with 90-day home delivery for patients
filling prescriptions exclusively through 1 channel (either home delivery or retail).
bAll data were significant at P<0.001, unless marked with a note indicating otherwise.
c Significant at P < 0.01.
d Not significant at P < 0.05.
e Significant at P < 0.05.
CI = confidence interval; LIS = low-income subsidy; NA = not applicable; OOP = out-of-pocket; OR = odds ratio.

The results of a direct comparison for a subset of patients
filling 90-day prescriptions in retail with patients filling
90-day prescriptions in home delivery also indicated that
adherence rates were significantly higher in home delivery
compared with retail for diabetes (72.0% vs. 66.1%, P < 0.001),
hypertension (81.4% vs. 72.0%, P < 0.001), and high blood
cholesterol (79.3% vs. 74.9%, P < 0.001). The 90-day analysis
was based on a sample of 28,116 people with diabetes, 123,020
with hypertension, and 120,478 with high blood cholesterol.
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Multivariate Findings
The results presented in Table 4 indicate the significance of
controlling for the PAB effect and the impact of the channel
classification criterion and differential days supply. The results
also offer insights into a more direct comparison between
90-day retail and 90-day home delivery, although only a small
portion of beneficiaries received 90-day supplies through
retail. Model 1 presents the odds of a patient (including all days
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TABLE 5

Adjusted Percentage Adherent by Therapy Class and Channel
Home Delivery

Therapy Classa
Diabetes
Hypertension
High blood cholesterol
aTherapy

Total
20,410
105,860
76,302

Number
Adherent
12,328
69,868
56,998

Retail
%
60.4
66.0
74.7

Total
127,648
495,459
278,389

Number
Adherent
70,079
297,275
195,151

Mixed
%
54.9
60.0
70.1

Total
2,331
14,299
4,104

Number
Adherent
%
1,203
51.6
7,536
52.7
2,446
59.6
Mean Difference

Difference
Between Home
Delivery and
Retail
5.5
6.0
4.5
5.3

Difference
Between Home
Delivery and
Mixed
8.8
13.3
15.1
12.4

class totals: diabetes–150,389; hypertension–615,618; high blood cholesterol–358,795.

supply and any dispensing channel) being adherent, controlling for PAB. Results of channel-adherence relationship for
90-day home delivery versus 90-day retail, controlling for the
PAB effect, are presented in Model 2. PAB had a significant
impact on the results, as observed from the corresponding
odds ratio. It was the strongest contributor to the odds of a
patient being adherent across all 3 therapy classes. Odds ratios
ranged from 4.48 to 8.09, indicating that adherent beneficiaries in the baseline period were 4 to 8 times more likely to be
adherent in the main analysis period, irrespective of the channel from which they filled their medications.
After controlling for relevant population differences (age,
gender, and patient OOP costs per 30-day adjusted prescriptions) and key covariates (PAB, average days supply per claim,
disease burden, severity of illness, and urbanicity), the differences in adherence between the dispensing channels is significant (Table 4, Model 1). In 2012, the odds of a home delivery
patient being adherent were approximately 1.25 times higher
than that of a retail patient for diabetes medications, 1.29 times
higher for hypertension medications, and 1.26 times higher for
high blood cholesterol medications. The odds of being adherent for a patient using mixed channels were approximately 13%
to 37% lower than the odds of a retail patient for antidiabetics,
antihypertensives, and antihyperlipidemics.
Isolating the effect size of dispensing channel on medication
adherence, based on the multivariate model presented in Table 4,
Model 1, we found that on average, home delivery had 5.3%
more adherent patients than retail and 12.4% more than those
using mixed channels across the 3 therapy classes (Table 5).
Adjusted adherence rates for those using home delivery were
consistently higher than for patients using retail, with percentage point differences ranging from 4.5% for antihyperlipidemics to 6.0% for antihypertensives. Adjusted adherence rate
for antidiabetics was 5.5% higher for patients using the home
delivery channel compared with retail.
Additional sensitivity analysis, examining patients filling
only 90-day prescriptions (Table 4, Model 2), concluded that
the adjusted odds of being adherent were significantly higher
in home delivery compared with retail. For diabetes patients,
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odds ratio [OR] = 1.39 (95% confidence interval [CI] = 1.311.48), for hypertension patients OR = 1.59 (CI = 1.54-1.64), and
for high blood cholesterol patients OR = 1.26 (CI = 1.22-1.30).
These data indicate that home delivery patients using antidiabetics were 39% more likely, patients using antihypertensives
were 59% more likely, and patients using antihyperlipidemics
were 26% more likely to be adherent than their respective retail
counterparts, even after equalizing the days supply differences.
■■ Discussion
Medicare beneficiaries using home delivery were significantly
more adherent compared with their retail counterparts, after
controlling for demographics, drug-use patterns, differences
in days supply, and the PAB effect. The findings from the main
model, as well as the model comparing 90-day retail to 90-day
home delivery users, were consistent across the 3 studied
therapy classes. For all 3 of the conditions, patients classified as
using a mixed channel had significantly lower adherence rates
compared with patients who received 66.7% or more of their
prescriptions from either retail or home delivery. Controlling
for the PAB effect, adjusting for the difference in days supply in
all models, and including only those patients who did not participate in a home delivery auto refill program, the results offer
empirical evidence that home delivery leads to greater odds of
being adherent in Medicare patients. The multivariate adjusted
coefficients on OOP costs, disease burden, and severity of
illness are consistent with previous research.27 Estimates of
adherence behavior with respect to dispensing channel are less
likely to be biased than previous Medicare channel-adherence
studies, since this study used prior adherence to identify and
control for the PAB effect.
This study makes an important contribution in the area of
healthy adherer impact by controlling for the PAB effect, which
few studies have addressed.27,30 A study by Iyengar et al. (2013)
examined the association between dispensing channel and
medication adherence, using PAB as a proxy control for healthy
adherer effect.27 However, that study was conducted on a commercially insured population aged 64 years or younger and did
not exclude patients receiving prescriptions via home delivery
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auto refill programs. Patrick et al.’s (2011) study on statins used
prior adherence to identify healthy adherers in the context of
outcomes but did not examine the association with dispensing
channel.30 Our study builds on the methods of the previous
studies and applies it to the Medicare population. Researchers
have stressed the need to address the confounding impact of
patients’ predisposition to be adherent while examining any
adherence-related relationship.28,29,37 To our knowledge, this
research is the first to address this concern among Medicare
beneficiaries.
Apart from the clinical benefits of better adherence in
terms of improved health outcomes, the findings of this study
have important financial implications for Medicare Advantage
health plans. Better adherence may improve a Medicare health
plan’s Five-Star rating, which could result in greater reimbursement from Medicare.
Additionally, various factors such as inability to visit a
pharmacy, daily schedule, forgetfulness, or procrastination can
result in failure to obtain medications in time among many
patients who intend to take their medications as prescribed.
Home delivery pharmacies offer convenience to patients and
are an effective alternative to retail pharmacies for continued
access to medications.22 Access issues and financial difficulties
are also 2 factors identified as detrimental to adherence.38-40
As prescriptions are delivered to patients’ homes, and as the
total patient OOP costs are frequently less in home delivery
pharmacies, the impact of these 2 concerns are eased for many
patients. This could potentially be driving the higher adherence rates as well as higher likelihood of being adherent among
Medicare members using home delivery.
Limitations
There are several limitations to this study, most of which result
from only having access to pharmacy claims data. The findings
from this study should be interpreted in view of the following
limitations.
Because the study sample was limited to Medicare Part D
(MAPD and PDP) patients aged 65 years and above, the results of
the analyses may not be generalizable to other populations, such
as dual eligible or Employer Group Waiver Plan beneficiaries.
This study used PDC as a proxy for medication-taking
behavior, which assumes that a pill in hand is a pill taken,
which may not always be true. However, the use of pharmacy
claims to ascertain adherence to medication use has been well
documented in previous studies.22,30,33 Further, claims data
cannot help distinguish between nonadherence and prescriber
recommended discontinuation.
Our study design included patients on medication for at
least 2 years. Thus, patients who did not fill at least 1 prescription in each of the distinct time periods of the study were
excluded from the analysis. However, since diabetes, hypertension, and high blood cholesterol medications typically need to
858 Journal of Managed Care & Specialty Pharmacy
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be used continually in the Medicare population, one would
expect the impact of this limitation to be minimal.
Our results do not account for the differential impact of the
coverage gap on medication adherence. Beneficiaries who were
adherent to their medications prior to reaching the coverage
gap might become nonadherent after reaching the gap.
We could not identify patients engaged in retail auto refill
programs, so our estimates of retail adherence might be
inflated and our study conclusions conservative.
We did not control for the impact of medication therapy
management (MTM) programs on adherence. As MTM programs are available for all Medicare plans and are delivered
either face-to-face or telephonically, this availability should
not differentially bias patients using home delivery or retail.
However, face-to-face MTM may be lower if all medications are
delivered to the patient’s home.
This study also did not control for other confounders such as
education and income that could impact adherence. However,
inclusion of LIS status as a proxy for socioeconomic status should
minimize the potential bias resulting from this limitation.
Our results are as robust as the reliability and validity of the
proxy measures that were used to control for the confounding
effects of covariates in the relationship between dispensing
channel and adherence. This study had access only to pharmaceutical claims data, and lack of medical information and
patient self-reported data is a limitation of this study. Further
studies should incorporate medical and patient self-reported
data to strengthen and validate the proxy variables.
Our study evaluated the impact of the dispensing channel on adherence to medications in 3 widely used chronic
therapy classes. Future research could use a similar approach
to expand the analysis across additional maintenance therapy
classes, such as ischemic heart disease, chronic obstructive
pulmonary disease, and arthritis, which are also prevalent and
expensive conditions among Medicare beneficiaries.
Our study indicates low therapy class-specific adherence
rates. Our data had a high proportion of patients (about 65%)
on LIS status, which is a proxy for poor socioeconomic status.
Literature suggests that financial concerns are detrimental to
medication adherence.39,40 We may thus be observing poor
rates of adherence among our patient population. However, our
study statistically controlled for LIS status in the multivariate
model. Hence, the potential for bias would be reduced.
The results from this analysis suggest medication adherence
varies by therapy class. Patients’ overall medication adherence
could vary depending on their comorbid conditions (e.g., diabetes and hypertension, hypertension and high blood cholesterol,
or diabetes and high blood cholesterol). This analysis looked at
a patient’s medication adherence in each therapy class independently. Additional studies could examine the variation in the
impact of dispensing channel on medication adherence among
patients with different combinations of comorbid conditions.
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■■ Conclusions
We found that patients receiving their medications via home
delivery had greater adherence than those receiving their
medications from retail pharmacies, even after accounting for
differences in days supply and LIS status. By excluding beneficiaries who obtained their prescriptions via home delivery auto
refill programs, this study provides support that home delivery
signifies an important alternative that is associated with better
adherence rates. Both the main model and the 90-day comparison indicate that home delivery channel is associated with
improved adherence rates and that this improvement is not
simply a by-product of self-selection, increased days supply,
LIS status, or home delivery auto refill programs.
Our study presents home delivery as a viable complementary strategy to address medication nonadherence and provides
evidence to CMS, health plan sponsors, and managed care
organizations, encouraging use of more effective dispensing
channels.
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Appendix

List of Drugs and Their GPI Numbers Used to Calculate PDCa

The GPI, from Medi-Span, is a hierarchical identifier comprising 7 subsets of 2 digits each that provide progressively more detailed information about a
drug, specific to treatment indication.
Diabetes
• Sulfonylureas
27-20-00-20, 27-20-00-27, 27-20-00-30, 27-20-00-40, 27-20-00-50, 27-20-00-60, 27-99-78-02
• Biguanides
27-25-00-50, 27-99-25-02, 27-99-50-02, 27-99-70-02, 27-99-80-02
• Meglitinide analogues
27-28-00-40, 27-28-00-60
• Alpha-glucosidase inhibitors
27-50-00-10, 27-50-00-50
• Dipeptidyl peptidase–4 (DPP–4) inhibitors
27-55-00-50, 27-55-00-65, 27-55-00-70, 27-99-30-02
• Insulin sensitizing agents
27-60-70-50, 27-60-70-60
Hypertension
• Diuretics
37-20-00-10, 37-20-00-20, 37-20-00-30, 37-20-00-80, 37-50-00-10, 37-50-00-20, 37-50-00-30, 37-60-00-10, 37-60-00-20, 37-60-00-25, 37-60-00-40,
37-60-00-50, 37-60-00-55, 37-60-00-60, 37-99-00-02
• Beta blockers
33-10-00-10, 33-10-00-25, 33-10-00-30, 33-10-00-40, 33-10-00-45, 33-10-00-50, 33-20-00-10, 33-20-00-20, 33-20-00-21, 33-20-00-22, 33-20-00-30,
33-20-00-40, 33-30-00-07, 33-30-00-10, 36-99-20-02
• Calcium channel blockers
34-00-00-03, 34-00-00-10, 34-00-00-13, 34-00-00-15, 34-00-00-18, 34-00-00-20, 34-00-00-24, 34-00-00-30
• Angiotensin-converting enzyme inhibitors (ACEs)/angiotensin II receptor blockers (ARBs)/direct renin inhibitors
36-10-00-05, 36-10-00-10, 36-10-00-20, 36-10-00-27, 36-10-00-30, 36-10-00-33, 36-10-00-35, 36-10-00-40, 36-10-00-50, 36-10-00-60, 36-15-00-10,
36-15-00-20, 36-15-00-24, 36-15-00-30, 36-15-00-40, 36-15-00-55, 36-15-00-70, 36-15-00-80, 36-17-00-10, 36-99-15-02, 36-99-18-02, 36-99-30-02,
36-99-40-02, 36-99-45-03, 36-99-60-02, 36-99-67-02, 36-99-68-03
High blood cholesterol
• HMG CoA reductase inhibitors
39-40-00-10, 39-40-00-30, 39-40-00-50, 39-40-00-58, 39-40-00-60, 39-40-00-65, 39-40-00-75, 39-40-99-02, 39-99-40-02
a Powders

and injectibles have been excluded from the therapeutic classes.
GPI = Generic Product Identifier; PDC = proportion of days covered.
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