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ABSTRACT

BACKGROUND: Adherence to oral antihyperglycemic agents (AHAs) is 
important for managing blood glucose levels and avoiding hospitalizations 
or diabetes complications. Previous studies have found that use of mail-
order pharmacy dispensing channels results in greater adherence than use 
of community pharmacies, but the link between use of mail-order pharma-
cies and improved clinical outcomes has not been established. 

OBJECTIVE: To compare the effect of mail-order and community pharmacy 
use on adherence to oral AHAs, hemoglobin A1c (A1c) level, and glycemic 
control, as well as emergency department (ED) and inpatient hospital use. 

METHODS: This retrospective cohort study of administrative claims data 
from January 1, 2008, to December 31, 2016, included patients with 
Medicare Advantage Prescription Drug plan coverage with ≥ 2 claims for 
the same oral AHA and a diagnosis of type 2 diabetes mellitus (T2DM). 
Patients were indexed to the start of the most advanced oral AHA identified 
to begin study observations at the start of a new treatment and assigned 
to mail-order or community pharmacy cohorts based on which chan-
nel dispensed ≥ 80% of their oral AHA claims; all others were excluded. 
Mail-order and community pharmacy patients were 1:1 propensity score 
matched. Matched cohorts were compared on proportion of days covered 
(PDC), adherence (PDC ≥ 0.8), A1c level, glycemic control, and ED and inpa-
tient use for measurement periods of 12, 24, 36, and 48 months post-index. 

RESULTS: 19,307 mail-order and 19,307 community pharmacy users were 
matched. PDC was higher for mail-order pharmacy users at 12 months 
(0.93 vs. 0.82, P < 0.001) and sustainable through 48 months (0.87 vs. 0.77, 
P < 0.001). Adherence was also greater for mail-order pharmacy patients 
through 12 months (86% vs. 68%, P < 0.001) and sustainable through 48 
months (78% vs. 62%, P < 0.001). Glycemic control as A1c < 7% was not 
significantly different, but control as A1c < 8% was greater for mail-order 
pharmacy users at 12 months (91% vs. 89%, P = 0.006) and was greater 
through 36 months (93% vs. 89%, P = 0.043). Effects on A1c level were 
not evident. Mail-order pharmacy users were less likely to have an ED 
visit within 12 months (26% vs. 28%, P < 0.0001), and the difference 
was observed through 36 months (50% vs. 54%, P < 0.0001). Similarly, 
fewer mail-order pharmacy users had an inpatient hospitalization within 
12 months (17% vs. 19%, P < 0.0001), and the difference was observed 
through 48 months (43% vs. 47%, P = 0.009). 

CONCLUSIONS: The results of the study demonstrate a benefit to patients 
who use mail-order pharmacies for chronic medications to treat T2DM. The 
study identified greater glycemic control, lower ED use, and lower hospi-
talization among individuals using mail-order pharmacies. These positive 
outcomes were evident in the near term and sustained over time. 
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RESEARCH

Adherence to chronic, oral antihyperglycemic agents 
(AHAs) for treating type 2 diabetes mellitus (T2DM) is 
important for managing blood glucose levels and avoid-

ing hospitalizations or diabetes complications.1-3 Conveniences 
such as 90-day supply refills are known to improve on-hand 
drug supply, so home delivery of medications and more fre-
quent use of 90-day supply fills by mail-order pharmacies 
relative to community pharmacies should lead to greater adher-
ence, resulting in improved glycemic control and fewer avoid-
able health care events.3-5 

Previous studies have established a link between mail-order 
pharmacy use and greater adherence. A systematic review 
cited 14 of 15 studies that observed greater adherence among 
mail-order pharmacy users relative to community pharmacy 
users.6 The evidence is also consistent within T2DM, specifi-
cally, where published studies show that mail-order pharmacy 
users achieve greater adherence to AHAs over approximately 
12 months based on data from administrative pharmacy 
claims.7-12 The study by Schmittdiel et al. (2013) went a step 
further by incorporating medical claims with pharmacy claims 
to evaluate outcomes for patients with T2DM.5 The study found 

•	Mail-order pharmacy users achieve greater adherence than do 
community pharmacy users. 

•	Previous research among patients with type 2 diabetes supports 
the link between mail-order pharmacy use and greater adherence. 

What is already known about this subject

•	Mail-order and community pharmacy users may be inherently 
different, so this study used novel methods to control for poten-
tial differences and to focus on the effects of interest. 

•	Adherence and other study outcomes were measured over a lon-
ger period of time than previous research comparing mail-order 
and community pharmacy users

•	Consistent with previous studies, mail-order pharmacy users 
were found to have greater adherence to oral antihyperglycemic 
agents, but this study also observed the link between mail-order 
pharmacy use and adherence over a longer span of time. 

What this study adds
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sulfonylureas, and metformin. Patients identified based on 
initiation of meglitinides or alpha-glucosidase inhibitors were 
excluded owing to extremely low numbers. Because this study 
focused on oral AHAs, patients were excluded if they used 
insulin or any other injectable for T2DM (e.g., amylin agonists 
and glucagon-like peptide-1 receptor agonists) before the index 
date or within 12 months after the index date. 

A pre-index medical claim with a diagnosis for T2DM 
(International Classification of Diseases, Ninth Revision, Clinical 
Modification [ICD-9-CM] codes 250.x0 and 250.x2; International 
Classification of Diseases, Tenth Revision, Clinical Modification 
[ICD-10-CM] code E11.x) was required. Patients were excluded 
if there was baseline evidence of type 1 diabetes mellitus via 
insulin or insulin pump use. Patients were also excluded due to 
diagnosis for pregnancy or gestational diabetes (ICD-9/10-CM 
630.xx-679.xx or v22.x-v24.x; Oxx.x), polycystic ovarian syn-
drome (ICD-9/10-CM 256.4; E28.2), or steroid-induced diabe-
tes (ICD-9/10-CM 251.8, E932.x; E09.x) during the pre-index 
period. Any patient aged < 19 or > 89 years as of the index date 
was also excluded. 

The pre-index baseline period was used to characterize 
patients for matching purposes and to observe a baseline A1c 
measurement. The follow-up period was used to measure 
adherence to oral AHAs, to observe follow-up A1c measure-
ments, and to measure ED and inpatient hospital use. For each 
patient, all pharmacy claims for oral AHAs were labeled for 
distribution channel based on the dispensing pharmacy. To 
establish the cohorts, patients were classified as mail-order 
pharmacy users if ≥ 80% of their oral AHA claims in the first 
12 months post-index were dispensed by a mail-order facility 
or as community users if the proportion was ≤ 20%. All other 
patients were excluded from the study.

The study cohorts were propensity-score matched based on 
previous use of an oral AHA, presence of A1c results at respec-
tive observation periods (see Outcomes Measures section), 
baseline risk scores (RxRisk-V13 and Diabetes Complications 
Severity Index [DCSI]14,15), baseline health care use, baseline 
health care costs, age, sex, race, region of residence, population 
density of residence, income surrogates (Medicaid eligibility and 
low-income subsidy eligibility), and segmentation classifications 
based on patients’ chronic conditions and interactions with the 
health care system. Unmatched patients were excluded from the 
study. The propensity score method aimed to balance the study 
cohorts in terms of the probability of being a mail-order phar-
macy user based on the set of baseline measures included for 
the propensity score. A 1:1 matching ratio, without replacement, 
was employed. The nearest neighbor method of propensity score 
matching within a caliper of 0.10 of the standard deviation of the 
estimated logit was used to select the matched samples. 

The study protocol was reviewed and approved by Schulman 
and Associates Institutional Review Board (IRB; now Advarra IRB).

that fewer mail-order pharmacy patients (aged < 65 years) had 
an emergency department (ED) visit compared with commu-
nity pharmacy users, but the effect was not detected among 
patients aged ≥ 65 years.5 No differences were detected between 
mail-order and community pharmacy users on the proportion 
with an inpatient hospitalization, regardless of patient age.5

The present study adds to the current body of evidence 
regarding the influence of mail-order pharmacy use and makes 
several important contributions. First, the study evaluated 
adherence, glycemic control, ED visits, and inpatient hospital-
izations. The study observed these measures over 12 months, 
similar to previous studies, but also included assessments 
spanning up to 4 years. Additionally, the study used novel 
measures and methods to focus on the effects of interest while 
minimizing baseline differences between mail-order and com-
munity pharmacy users. 

■■  Methods 
Data Source
The study sample was selected from the Humana Research 
Database. The database has national coverage with a high pro-
portion of individuals from Texas, Florida, and Ohio and is one 
of the largest Medicare Advantage Prescription Drug (MAPD) 
plan claims databases in the United States. For this study, only 
the MAPD population was examined. Stand-alone prescription 
drug plan and commercial populations within the database 
were not included. Claims data included information regard-
ing physician, outpatient, and ED visits and hospitalizations. 
Pharmacy claims data included detailed information for each 
prescription fill. Hemoglobin A1c (A1c) measurements were also 
included for the subset of patients with laboratory results avail-
able. The full study period was from January 1, 2008, through  
December 31, 2016. 

Study Design and Patient Selection
This retrospective, longitudinal cohort study of patients 
enrolled in MAPD plans identified eligible patients based on  
2 or more paid pharmacy claims for the same oral AHA between 
January 1, 2009, and December 31, 2015, with the first such 
claim assigned as the index date. Patients were required to have 
at least 12 months of pre-index and 12 months of post-index 
continuous health plan enrollment to allow for sufficient obser-
vation periods. The sampling methodology identified patients 
new to AHA therapy entirely or initiating an oral AHA that the 
individual had not previously used. A method was employed 
that prioritized new starts, treatment additions, or switches 
involving newer or second-line medications to maximize the 
identification of index dates where drug class initiation was 
evident. The order of identification was such that sodium-glu-
cose cotransporter 2 inhibitor claims were identified first, fol-
lowed by dipeptyl peptidase-4 inhibitors, thiazolidinediones,  
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Variable Definitions
Age was calculated as of the index date based on date of birth. 
Sex was categorized as male or female. Race/ethnicity was 
coded as white, black, or other/unknown. Region was recorded 
as Northeast, Midwest, South, or West based on U.S. census 
region assignments and was determined using the subject’s 
resident state as of the index date. Population density was 
identified as urban (population ≥ 50,000), suburban (10,000-
49,999), rural (< 10,000), or unknown.16,17 Previous use of an 
oral AHA was identified as ≥ 1 pharmacy claim for an oral 
AHA during the pre-index period. Baseline A1c was identified 
as the most recent result within 6 months pre-index. Baseline 
use included all ED, inpatient hospital, and outpatient claims 
that were measured over the full 12-month pre-index period. 

DCSI is a medical claims-based index that describes severity 
of diabetes complications.14,15 DCSI values range from 0 to 13, 
with greater values indicating greater diabetes complications 
severity.15 DCSI was determined based on diagnostic data from 
medical claims in the pre-index period. The DCSI score for 
the study was modified with methodology from Klabunde et 
al. (2000).18 RxRisk-V is a pharmacy claims-based risk index 
with values ranging from 0 to 43 in the version used for this 
study, where a higher score indicates greater comorbidity.13,19-25 

RxRisk-V was determined based on pharmacy claims in the 
pre-index period. 

The patient segmentation measure was based a proprietary 
categorization, previously developed by Humana, that uses 
individual-level data to establish groups of patients that can be 
described as 1 of the following: self-engaged optimist, simplic-
ity-seeking follower, skeptical control seekers, health service 
maximizers, overwhelmed and reluctant reactors, healthy 
self-sustainers, auto-pilot participators, and support-seeking 
participators. Seven of the 8 groups are further divided into 
those with and without chronic conditions for 15 categories. 
Accounting for undefined patients, 16 categories for the patient 
segmentation variable were used in the study to strengthen 
propensity-score calculations and matching.

Baseline health care costs included plan paid and patient 
out-of-pocket costs for pharmacy and medical services dur-
ing the pre-index period. To mitigate the potential for under-
estimating costs of services provided under capitated arrange-
ments, costs for these services were imputed as the median 
value (allowed amount) from noncapitated claims matched by 
procedure, source of billing, and place of service. Costs for all 
services were adjusted to 2016 dollars using the medical com-
ponent of the Consumer Price Index. 

Outcomes Measures 
Medication adherence during the follow-up period was evalu-
ated using proportion of days covered (PDC) calculated for any 
oral AHA, where PDC equaled the number of days with an 
oral AHA drug on-hand divided by the number of days from 

the index date through the end of the respective measurement 
period (12, 24, 36, and 48 months or 365, 731, 1,096, and 
1,460 days). The number of days with drug therapy on-hand 
was calculated using a set of rules to avoid double-counting 
covered days when prescription fills overlapped, as opposed to 
summing the days of supply for all prescription fills. Adherence 
was defined as PDC ≥ 0.8. 

A1c results were identified by Logical Observation Identifiers 
Names and Codes #4548-4, and only values 2% through 18% 
were considered as valid for study observations. A1c results doc-
umented as < 2% or > 18% were ignored for the study. Twelve-
month A1c results were identified as the most recent result 
within 10-14 months post-index, and 24-, 36-, and 48-month 
A1c results were the most recent results within 22-26, 34-38, 
and 46-50 months, respectively. Change in A1c was calculated 
as the difference between an A1c result at a given post-index 
time period and baseline A1c. A1c measures at each time period 
were also evaluated for goal achievement as A1c < 7% and the 
less stringent A1c < 8%, accordingly. These cut-points were cho-
sen because A1c < 7% is a well-established goal for attainment 
of glycemic control, and A1c < 8% is a less stringent goal that 
may be more suitable for some patients.26,27 Additionally, the 
Healthcare Effectiveness Data and Information Set (HEDIS), a 
tool to measure health plan performance, includes a measure 
of the percentage of all adults aged 18-75 years with diabetes 
who achieve glycemic control as A1c < 8% within its compre-
hensive diabetes care measure.28 For HEDIS, the proportion of 
adults who achieve glycemic control as A1c < 7% only applies 
to commercial insurance and Medicaid members, but Medicare 
patients are not included for the measure.28

ED and inpatient hospital use, for any cause, were identified 
based on place of service for medical claims. ED claims with 
the same service date as an inpatient hospitalization or adjacent 
to a hospitalization were not counted as an ED visit because 
they were considered as part of the hospitalization. Inpatient 
hospitalization claims where the discharge date and the admit 
dates were the same date (reflecting a transfer) were considered 
part of a single hospitalization. 

Statistical Methods
Data management and analyses were conducted using SAS 
enterprise guide version 7.1 (SAS Institute, Cary, NC). The  
a priori alpha level for all inferential analyses was set at 0.05, 
and all statistical tests were 2-tailed. Analyses were completed 
based on follow-up periods of 12, 24, 36, and 48 months for 
the respective cohorts of patients with continuous enrollment 
through the follow-up period and who had not started insu-
lin therapy before the end of the respective follow-up period, 
because insulin use would complicate oral AHA adherence 
calculations and confuse interpretations of other outcomes. 

The average PDC between mail-order and community phar-
macy use was compared using paired t-tests based on 12-, 24-, 
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FIGURE 1 Study Sample Identification and Attrition

≥ 2 pharmacy claims within 12 months for an oral AHA regimen
January 1, 2009-December 31, 2015

N = 2,403,949
Excluded

Enrolled in a plan other than MAPD on index date
n = 1,606,935

MAPD plan enrollment
n = 797,014

Excluded
Lack of sufficient continuous plan enrollment

n = 508,272
≥ 12 months pre-index and ≥ 12 months post-index

n = 288,742
Excluded

Aged < 19 or > 89 years as of index date
n = 3,334

Aged ≥ 19 or ≤ 89 years as of index date
n = 285,408

Excluded
Injectable GLP-1 agonist use or amylin agonist use

n = 13,896
No GLP-1 agonist or amylin agonists

n = 271,512
Excluded

Insulin use or a diagnosis for type 1 diabetes, pregnancy, 
gestational diabetes, polycystic ovarian syndrome,  
steroid-induced diabetes during pre-index period

n = 142,366No insulin use or excluded conditions identified during  
the 12 months pre-index

n = 129,146
Excluded

No diagnosis for T2DM
n = 29,615

Diagnosis for T2DM within 12 months pre-index  
through 12 months post-index

n = 99,531 Excluded
Mixed mail-order and community pharmacy use  
(21%-79% of oral AHA claims via mail order)

n = 9,443
≥ 80% of oral AHA claims via mail-order or community pharmacy

n = 90,088
(23,242 mail order; 66,846 community)

Excluded
Members who could be identified in administrative claims  

data, given patient characteristics
n = 713

Members de-identified
n = 89,375

Excluded
Unmatched members based on baseline characteristics

n = 50,659
Members matched

n = 38,614
(19,307 mail order; 19,307 community)

AHA = antihyperglycemic agent; GLP-1 = glucagon-like peptide-1; MAPD = Medicare Advantage Prescription Drug; T2DM = type 2 diabetes mellitus.
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36-, and 48-month PDC separately. The proportion of patients 
adherent to oral AHAs was compared using McNemar’s test 
based on the same time periods. 

For A1c analyses, only those patients with an A1c result 
in the respective period were included for the analysis of that 
period. For patients with an insulin claim or other inject-
able claim in the post-index period, only those A1c measures 
occurring before the first insulin or other injectable claim 
were evaluated. Paired t-tests were used to compare A1c 
change from baseline to 12 months, baseline to 24 months, 
baseline to 36 months, and baseline to 48 months, separately. 
A1c goal achievement was compared using McNemar’s test 
based on patients with 12-, 24-, 36-, and 48-month A1c 
results, separately. 

ED visits and inpatient hospitalizations were treated as 
binary variables based on evidence of an event within the 
respective 12-, 24-, 36-, or 48-month periods and were com-
pared using McNemar’s test, separately for each period. 

■■  Results
Study Sample 
Matched cohorts of 19,307 patients who predominantly used 
mail-order pharmacies and 19,307 patients who predominantly 
used community pharmacies were included for the study 
analyses (Figure 1). The study data show that 90-day supplies 
were more widely used in mail-order pharmacies, as expected, 
with approximately 90% of mail-order claims being 90-days 
of supply, while < 10% of community pharmacy claims were 
for 90-days of supply. Subsequently, PDC was higher for 
mail-order pharmacy patients at 12 months (0.93 ± 0.14 vs. 
0.82 ± 0.24, P < 0.001), at 24 months (0.89 ± 0.18 vs. 0.79 ± 0.26, 
P < 0.001), at 36 months (0.88 ± 0.20 vs. 0.78 ± 0.27, P < 0.001), 
and at 48 months (0.87 ± 0.21 vs. 0.77 ± 0.28, P < 0.001; Table 1).  
Corresponding to higher PDC, adherence (proportion with 
PDC ≥ 0.8) was also greater for mail-order pharmacy patients 
through 12 months (86% vs. 68%, P < 0.001), 24 months (81% 
vs. 65%, P < 0.001), 36 months (80% vs. 63%, P < 0.001), and 48 
months (78% vs. 62%, P < 0.001; Table 1). 

Although both groups (mail-order and community phar-
macy) had relatively high PDC, the mail-order pharmacy group 
also demonstrated slightly better outcomes in terms of glyce-
mic control, despite relatively small numbers of patients with 
sufficient A1c results within the Humana Research Database 
(n = 3,193 per matched cohort at 12 months, n = 1,389 at 24 
months, n = 589 at 36 months, n = 370 at 48 months; Table 2). 
Mail-order pharmacy patients had marginally, not statistically 
significant, greater reductions in A1c level. Glycemic control 
for the mail-order pharmacy group was observed at 12 months 
(91% vs. 89%, P = 0.006), 24 months (91% vs. 88%, P = 0.009), 
and 36 months 93% vs. 89%, P = 0.043), although not at  
48 months (89% vs. 89%, P = 0.10) when evaluating goal 
achievement using the less-stringent measure of A1c < 8%. The 
effect was not detectable when A1c goal achievement was mea-
sured as A1c < 7%. 

Despite similar A1c levels for mail-order and community 
pharmacy groups at baseline (7.44 ± 1.3 and 7.43 ± 1.3; Table 3),  
post hoc evaluation of baseline goal achievement revealed 
marginally greater, but not statistically significant, achieve-
ment at A1c < 8% for the mail-order pharmacy group (76% vs. 
74%, P = 0.052) and marginally lower, but not statistically sig-
nificant, achievement at A1c < 7% for the mail-order pharmacy 
group (40% vs. 41%, P = 0.476) for those patients who also had 
A1c results at 12 months. Baseline goal achievement propor-
tions were similarly distributed for patients with A1c results 
at 24 months (79% vs. 77% A1c < 8%, P = 0.253; 43% vs. 43% 
A1c < 7%, P = 0.818) where baseline A1c was 7.33 (± 1.18) versus 
7.37 (± 1.21) for the mail-order versus community pharmacy 
group. Baseline data for patients with A1c results at 36 months 
were also similarly categorized (82% vs. 80%, A1c < 8%, 
P = 0.297; 47% vs. 47%, A1c < 7%, P = 1.0) where baseline A1c 
was 7.22 (± 1.08) versus 7.28 (± 1.16) for the mail-order versus 
community pharmacy group. In summary, marginal differ-
ences in proportion of patients meeting A1c < 8% at baseline 
were not statistically significant, and marginal differences 
observed at 12 months, 24 months, and 36 months were sta-
tistically significant. 

In addition to slightly more favorable glycemic control, 
as measured by A1c, the mail-order pharmacy cohort had 

TABLE 1 Comparisons of Mail-Order and Community Pharmacy Users on Proportion of Days  
Covered and Adherence

Time Period

12 Months 24 Months 36 Months 48 Months

Mail Order Community Mail Order Community Mail Order Community Mail Order Community

n 19,307 19,307 9,437 9,437 4,455 4,455 2,032 2,032
PDC,a mean (±SD) 0.93 (±0.14) 0.82 (±0.24) 0.89 (±0.18) 0.79 (±0.26) 0.88 (±0.20) 0.78 (±0.27) 0.87 (±0.21) 0.77 (±0.28)
Patient adherence,a % 85.9 68.1 81.1 64.6 79.6 63.1 78.4 62.4

Differences between mail-order and community cohorts were evaluated for each time period using a paired t-test for PDC and McNemar’s test for proportion adherent.
aAll results had a P value of < 0.001.
PDC = proportion of days covered; SD = standard deviation.
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and sustained greater adherence for mail-order pharmacy users 
over 24, 36, and 48 months, suggesting the positive adherence 
effect is not simply an artifact of mail-order pharmacy claims 
data. Previous studies comparing mail-order and community 
pharmacies have limited their observations of adherence and 
other outcomes to approximately 12 months and may have been 
more susceptible to bias from 90-day supplies. 

The results of this study also demonstrate a positive rela-
tionship between adherence and glycemic control when mea-
sured as A1c < 8%. The effect on glycemic control was observed 
within 12 months and was sustained over 24 and 36 months. 
The effect was not observed through 48 months, and the nomi-
nal differences were actually in conflict with earlier periods, 
but the sample had decreased substantially from those with 
a 12-month A1c result. Similarly, the effect on glycemic con-
trol, measured as A1c < 7%, and differences in A1c level were 
numerically greater for mail-order pharmacy users at 12, 24, 
and 36 months, yet lower at 48 months, but the differences 
were not statistically significant. Although the downstream 
effect of greater adherence may not be strong enough to result 
in measurable differences in the decrease of A1c level or in 
differences in the proportions of patients achieving A1c < 7%, 
the nonsignificant results in the study were possibly a function 
of insufficient power to detect small differences. Differences 
in proportions of patients achieving A1c < 8% were significant 
and sustainable, in agreement with the theoretical association 
between adherence and glycemic control. 

Post hoc analysis of baseline A1c goal achievement suggests 
that the effect on A1c in this study was very small, but likely 
meaningful. Despite having similar average levels of A1c at 
baseline, the mail-order pharmacy group actually included a 
marginally greater proportion of patients with A1c < 8% but a 
marginally smaller proportion of patients with A1c < 7%. These 
marginal differences were not statistically significant. In the 
outcomes measurement periods of 12, 24, and 36 months, the 
greater proportional difference in A1c < 8% for the mail-order 
pharmacy group was statistically significant. Additionally, the 

fewer patients with an ED visit within 12 months (26% vs. 
28%, P < 0.0001), within 24 months (41% vs. 44%, P < 0.001), 
and within 36 months (50% vs. 54%, P < 0.0001; Table 4).  
Proportional differences within 48 months were not  
statistically significant (58% vs. 60%, P = 0.168). Similarly, 
fewer patients in the mail-order pharmacy cohort had an 
inpatient hospitalization within 12 months (17% vs. 19%, 
P < 0.0001), within 24 months (28% vs. 31%, P < 0.001), within 
36 months (36% vs. 40%, P < 0.0001), and within 48 months 
(43% vs. 47%, P = 0.009). 

■■  Discussion
Consistent with previous studies, this study found that mail-
order pharmacy users were more adherent to oral AHAs than 
community pharmacy users. The 86% of mail-order pharmacy 
users and 68% of community pharmacy users who were adher-
ent after 12 months in this study is most similar to research con-
ducted by Divine et al. (2010), which found 82% of mail-order 
pharmacy users and 63% of community pharmacy users adher-
ent.9 Although both studies used propensity score matching to 
focus on the effect of pharmacy distribution channel (mail order 
vs. community), the work conducted by Divine et al. (2010) 
analyzed MarketScan data, which largely comprised patients 
enrolled in commercial, employer-sponsored health plans.8 In 
contrast, our study used MAPD claims data from the Humana 
Research Database, which highlights the consistency of findings 
across the populations. The relationship between mail-order 
pharmacy use and greater adherence to oral AHAs has been 
observed across multiple administrative claims data sources, 
representing a significant portion of the U.S. population.7-12 

There may be concerns that the evidence in favor of mail-
order pharmacy is simply an artifact of claims data where mail-
order pharmacy use of 90 days of supply fills with refills creates 
the appearance of greater adherence without evidence of actual 
medication consumption. However, the present study focused 
on patients enrolled in MAPD plans where patients must initiate 
or authorize each mail-order refill, and this study found a clear 

TABLE 2 Comparisons of Mail-Order and Community Pharmacy Users on A1c Change and  
A1c Goal Achievement

Time Point

12 Months 24 Months 36 Months 48 Months

Mail Order Community Mail Order Community Mail Order Community Mail Order Community

n 3,193 3,193 1,389 1,389 589 589 370 370
% A1c, difference (±SE) –0.60 (±0.02) –0.58 (±0.02) –0.52 (±0.03) –0.50 (±0.03) –0.45 (±0.05) –0.44 (±0.05) –0.33 (±0.06) –0.47 (±0.06)
A1c < 8% (% meeting goal) 91.1a 89.0a 90.9a 87.8a 92.5b 89.1b 88.6 88.6
A1c < 7% (% meeting goal) 65.8 65.0 67.0 64.4 68.9 64.0 67.3 68.1

Differences between mail-order and community cohorts were evaluated for each time period using a paired t-test for A1c change and McNemar’s test for proportion  
achieving A1c goal.
aP < 0.01.
bP < 0.05.
A1c = hemoglobin A1c; SE = standard error.



338 Journal of Managed Care & Specialty Pharmacy JMCP March 2019 Vol. 25, No. 3 www.jmcp.org

A Retrospective Database Study Comparing Diabetes-Related Medication Adherence  
and Health Outcomes for Mail-Order Versus Community Pharmacy 

patients or more per group, while detection of 65.8% versus 
65.0%, as seen in the 12-month analysis, might require as 
many as 55,000 patients or more per group. Similarly, detec-
tion of the marginal –0.02 difference in A1c level decrease 
observed at 12 months and at 24 months would have required 
20,000 or more patients per group for 80% power. 

While the effect on A1c was very small, the direction of 
effect was toward the mail-order pharmacy group for the 
most part in this study. Small effects can be meaningful at the  

proportions achieving A1c < 7% were nominally greater in the 
outcomes periods of 12, 24, and 36 months, even though they 
were nominally lower in the baseline period for the 12- and 
24-month analyses and equal for the 36-month analysis. 

If small sample sizes were a factor in the lack of statistically 
significant findings for the A1c < 7% analysis, a future study 
would need to include data for a much greater number of 
patients. Detection of a difference between 68.9% and 64.0%, 
as seen in the 36-month analysis, would require about 1,400 

 

Before Matching After Matching

Mail 
Order Community

Std 
Diff 

Mail 
Order Community

Std 
Diff

Humana segmentation, %
Chronic condition segments

Chronic 6 5.5 0.2 –32.4 0.2 0.2 0.7
Chronic 7 1.4 0.7 –6.6 0.8 0.9 0.8

Health behaviors segments
Behaviors 1 10.8 32.0 53.5 29.5 29.4 –0.3
Behaviors 2 3.9 11.6 29.0 10.6 10.6 0.0
Behaviors 3 3.5 9.6 24.6 9.0 9.0 0.1
Behaviors 4 0.4 0.4 –0.8 0.5 0.4 –0.8
Behaviors 5 11.1 0.4 –47.2 0.4 0.5 0.3
Behaviors 6 9.4  0.3 –43.3 0.4 0.3 –0.8
Behaviors 7 7.4 0.3 –37.8 0.3 0.3 0.2
Behaviors 8 1.4 0.1 –14.9 0.1 0.1 0.6

Not assigned to  
a segment

4.8 3.8 –5.0 4.3 4.5 0.9

Pre-index use of 
oral AHA, %

49.7 50.4 1.3 51.2 50.8 –0.6

Rx-Risk score, 
mean (±SD)

5.72 
(±3.0)

5.60  
(±2.7)

–4.1 5.69 
(±2.9)

5.68  
(±2.7)

–0.3

DCSI, mean (±SD) 2.00 
(±2.0)

1.66 
 (±1.8)

–18.2 2.65 
(±1.6)

2.65  
(±1.6)

0.1

Baseline A1c level, 
mean (±SD)

7.52 
(±1.4)

7.43  
(±1.3)

–17.9 7.44 
(±1.3)

7.43  
(±1.3)

–0.1

Baseline ED use, % 31.7 24.5 –16.0 27.0 27.0 –0.2

Baseline  
hospitalization, %

21.1 16.4 –11.9 18.3 18.0 –0.7

Baseline outpatient 
use, mean (±SD)

16.9 
(±16)

16.3 
 (±14)

–4.1 16.9 
(±15)

16.8  
(±14)

–0.6

Baseline pharmacy 
costs (log), mean 
(±SD)

6.83 
(±1.7)

6.81  
(±1.5)

–1.7 6.86 
(±1.5)

6.85 
(±1.5)

–0.5

Baseline medical 
costs (log), mean 
(±SD)

8.06 
(±1.4)

8.03  
(±1.3)

–2.6 8.08 
(±1.3)

8.07  
(±1.3)

–0.3

Baseline total costs 
(log), mean (±SD)

8.54 
(±1.2)

8.48  
(±1.1)

–5.6 8.54 
(±1.1)

8.53  
(±1.1)

–0.6

Presence of  
post-index A1c, %

17.4 13.0 –12.5 14.7 14.3 –1.1

 

Before Matching After Matching

Mail 
Order Community

Std 
Diff 

Mail 
Order Community

Std 
Diff

Sample size, n 23,120 66,255 19,307 19,307
Age, years, %

31-50 2.7 1.2 –10.5 1.4 1.4 –0.4
51-60 8.4 7.0 –5.2 7.6 7.5 –0.1
61-70 38.2 42.6 8.9 42.4 42.3 –0.3
71-80 39.2 40.9 3.4 39.9 40.1 0.5
81-89 11.5 8.3 –10.6 8.7 8.7 0.0

Gender, %
Female 50.5 46.9 –7.4 48.4 48.4 –0.2
Male 49.5 53.1 7.4 51.6 51.6 0.2

Race, %
White 75.6 85.1 24.3 83.1 83.3 0.6
Black 16.5 10.3 –18.2 11.9 11.6 –1.0
Other 7.9 4.5 –14.2 5.0 5.1 0.5

Population density, %
Urban 66.5 55.7 –22.3 58.3 58.1 –0.3
Suburban 22.8  29.8 15.9 28.5 28.4 –0.2
Rural 10.0 13.7 11.3 12.4 12.7 0.8
Unknown 0.7 0.8 1.9 0.8 0.8 –0.2

Region, %
Northeast 1.9 2.7 5.0 2.4 2.4 –0.3
Midwest 17.1 27.9 26.2 24.3 24.5 0.6
South 73.2 57.9 –32.7 63.1 62.4 –1.4
West 57.8 11.5 12.8 10.2 10.7 1.4

Low income status, %
LIS only 7.8 5.1 –11.0 5.8 5.8 0.0
Medicaid only 0.5 0.5 0.5 0.5 0.5 0.1
LIS and Medicaid 
eligible

23.7 10.4 –36.0 12.1 12.2 0.2

No status 68.0 84.0 38.1 81.5 81.5 –0.2
Humana segmentation, %

Chronic condition segments
Chronic 1 2.9 4.0 5.7 4.6 4.5 –0.6
Chronic 2 14.9 20.7 15.3 23.6 23.5 –0.4
Chronic 3 2.7 8.9 26.8 7.4 7.6 0.8
Chronic 4 4.8 6.6 8.0 7.6 7.6 0.0
Chronic 5 15.0 0.4 –57.0 0.6 0.5 –1.1

TABLE 3 Baseline Demographic and Clinical Characteristics of Humana Mail-Order Pharmacy and 
Community Pharmacy Users Before and After Matching

Note: Costs were log-transformed.
A1c = hemoglobin A1c; AHA = antihyperglycemic agent; DCSI = Diabetes Complications Severity Index; ED = emergency department; LIS = low-income subsidy status; 
SD = standard deviation; Std Diff = standardized differences. 
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population level, especially when applied to long-term medica-
tion use and clinical outcomes and due to the potential effect 
on performance or quality measures for health plans and pro-
viders who participate in value-based payment schemes.

The present study demonstrates that mail-order pharmacy 
users were less likely to have an ED visit and less likely to 
have an inpatient hospitalization. The effect on ED visits was 
statistically significant within 12 months and was sustained 
through 36 months, while the effect on inpatient hospitaliza-
tion was sustained through 48 months. The finding follows the 
theoretical connection between greater adherence and better 
health outcomes for mail-order pharmacy users. The evidential 
connection is further strengthened by the A1c data because 
mail-order pharmacy users were more likely to achieve glyce-
mic control (A1c < 8%). 

The preferential outcomes for the mail-order pharmacy 
cohort, combined with the stability of greater adherence for the 
mail-order pharmacy cohort supports the notion that patients 
receiving oral AHAs via mail order actually consumed more 
medication than patients receiving medications via community 
pharmacy, despite concerns that pharmacy claims data do not 
confirm actual use of medications. 

Another concern with mail-order and community phar-
macy comparisons arises from potential self-selection to mail-
order pharmacy by patients who are inherently more likely 
to be adherent. Matching methods can be applied to mitigate 
such differences between mail-order pharmacy users and 
community pharmacy users, but matching can only consider 
measured variables. Although it is possible that there were 
important, unmeasured characteristic differences between the 
cohorts in the present study, the study accounted for a fairly 
comprehensive range of variables in order to minimize the 
possibility that unmeasured differences between the cohorts 
influenced the outcomes. 

Limitations 
Limitations related to the data source should be considered 
when interpreting the findings. The study results may be 

more generalizable to patients in the South and Midwest as 
opposed to the Northeast and West regions of the United 
States, given the location of the individuals in the study popu-
lation. Additionally, availability of A1c results in the Humana 
Research Database may be more likely for patients residing in 
the South due to market coverage of laboratory suppliers that 
provide data to Humana; however, T2DM is more prevalent in 
the South than in other regions in the general population.29 

■■  Conclusions
Mail-order pharmacy provides patients with the convenience 
of home delivery along with greater use of 90 days of supply 
as a normal practice, both of which should facilitate availabil-
ity of medication supply for patients taking chronic medica-
tions beyond what patients can expect through community 
pharmacies. The present study confirmed a benefit of using 
mail-order pharmacy within an MAPD population of patients 
using chronic, oral AHAs to treat T2DM in terms of medication 
adherence along with better glycemic control and preferential 
health care use outcomes. These benefits were observed in the 
near term and were sustained over time. 

Time Point

12 Months 24 Months 36 Months 48 Months

Mail Order Community Mail Order Community Mail Order Community Mail Order Community

n 18,655 18,655 9,121 9,121 4,280 4,280 1,940 1,940
≥ ED visit, % 25.9a 28.3a 41.2a 43.9a 50.1a 54.3a 57.6a 59.8
≥ 1 hospitalization, % 16.9a 18.8a 28.0b 30.6b 35.8b 40.0a 42.9c 47.0c

Differences between mail-order and community cohorts were evaluated for each time period using McNemar’s test for proportion with an ED visit and for proportion with 
an inpatient hospitalization.
aP < 0.001.
bP < 0.01.
cP < 0.05.
ED = emergency department.

TABLE 4 Comparisons of Mail-Order and Community Pharmacy Users on ED Visits and  
Inpatient Hospitalizations
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