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ABSTRACT

BACKGROUND: Primary medication nonadherence (PMN), defined as 
patients not picking up an initial prescription, can limit the effectiveness of 
therapy for chronic conditions. Effective interventions to reduce PMN have 
not been widely studied or implemented.

OBJECTIVE: To evaluate the ability of an additional nurse-directed tele-
phone intervention to reduce PMN in a cohort of patients with persistent 
nonadherence after repeated pharmacy-based outreach.

METHODS: Patients in the Geisinger Health System receiving new (i.e., 
initially prescribed) prescriptions sent to CVS pharmacies for medications 
treating asthma, hypertension, diabetes, or hyperlipidemia were identified. 
As part of existing programs, all patients received 2 automated and 1 live 
call from CVS pharmacies encouraging them to pick up their prescriptions; 
those who had canceled their prescriptions or had not picked them up after 
the 3 pharmacy interventions were eligible for this study. Patients were 
then randomized, and the intervention group received telephone outreach 
from a nursing call center to assess reasons for PMN and encourage pickup 
of prescriptions, with up to 3 attempts to reach each patient. Medication 
pickup rates were compared across the intervention and control groups.

RESULTS: Initial PMN rates in the overall population were 6%, lower than 
previously observed in other studies. A total of 290 patients had not picked 
up their prescriptions after 3 calls from the pharmacy and were enrolled in 
the study: 142 in the intervention group and 148 controls. The intervention 
did not change the rate at which patients picked up their prescriptions: 
25% of intervention patients did so compared with 24% of control patients. 
Multivariate models adjusting for patient characteristics and medication 
classes did not change the results.

CONCLUSIONS: In a population of patients who had not picked up new 
prescriptions after 3 calls from the pharmacy, additional nurse-directed 
outreach did not improve primary medication adherence. Re-engagement 
with the prescribing clinician may be needed to improve adherence in this 
patient population. The low rate of PMN in the overall population differed 
from prior studies in this setting and others and should be assessed in 
future research.
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RESEARCH

Nonadherence to essential chronic medications is a 
central public health problem, leading to substantial 
morbidity, mortality, and avoidable health care costs 

that are estimated at $100 billion a year or more in the United 
States.1-3 Extensive evaluation of the rates4-6 and predictors7-12 
of nonadherence have been conducted, and numerous inter-
ventions have been implemented to improve the way patients 
take their medications.13-15 However, an important component 
of taking medication has been largely overlooked until the 
past several years. Previous studies required patients to have 
already picked up an initial prescription for a medication and 
then evaluated subsequent refills. Little data were available 
to accurately assess how often patients receive a written pre-
scription but fail to pick it up—known as primary medication 
nonadherence (PMN).

With the advent of electronic prescribing, precise informa-
tion about prescriptions written but not picked up became 
available. A recent study of over 195,000 electronically writ-
ten prescriptions in community practice found that 22% were 
never picked up by patients. Among newly prescribed medi-
cations, 28% of prescriptions were never picked up,16 which 
was later confirmed in a subsequent analysis on a much larger 
population.17 Investigators have also found important patient 
and prescription-level characteristics associated with failure 
to pick up a prescription once bottled, including decreasing 
PMN with increasing age and with the presence of a pharmacy 
drug benefit.18 Studies in integrated health care systems have 
found lower rates of PMN (15%-17% for antihypertensives and 
antidiabetic medications), but the scope of the problem is sub-
stantial even in these settings.19-24

•	Primary medication nonadherence (PMN) occurs for 15%-30% 
of prescriptions, so that many patients never start taking medica-
tions prescribed to treat chronic diseases.

•	Multiple factors contribute to PMN, making it difficult to address.
•	Patients in integrated health care systems usually have lower rates 

of PMN, although many still do not pick up new prescriptions.

What is already known about this subject

•	A telephonic intervention from the physician’s office targeting 
patients who had not picked up new prescriptions after 3 phone 
calls from the pharmacy did not reduce PMN any further.

•	Increasing medication adherence among patients who do not pick 
up prescriptions promptly may be difficult to accomplish; timely 
interventions should be developed and implemented.

•	Implementing new interventions to address PMN can face mul-
tiple practical and logistical challenges.

•	The rate of PMN may be decreasing relative to the findings of 
earlier studies.

What this study adds
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new if the patient had no prior record of an order for the inclu-
sion medication or any medication in the same subclass (e.g., 
beta-blocker) prescribed within the previous year. Patients 
were eligible for inclusion for only 1 medication and only once 
during the study period.

Study Enrollment
Patients were automatically enrolled in the study at the time 
their providers placed an order in the EHR for 1 of the included 
medications. Upon ordering an eligible medication, the EHR 
was programmed to trigger a Best Practice Alert (BPA). The BPA 
asked the provider to respond to the following question: “In 
your opinion, how likely is it that this patient will pick up this 
medication?” The provider could select from a 5-point Likert 
scale with options ranging from “very unlikely” to “very likely.” 
The BPA could also be closed or ignored without responding 
to the question. 

Medication orders for patients who met inclusion criteria 
for the provider question were electronically sent to the chosen 
CVS pharmacy. CVS pharmacies processed prescription orders 
for these patients following their standard operating procedure, 
which includes automated voice phone call reminders at day 
3 and 7, and a live pharmacist call between days 10-14 for 
any patients who had not picked up their medications at the 
time a reminder call was scheduled to occur. Any medications 
not picked up within 14 days after the medication order were 
returned to stock (RTS). Prescriptions that were canceled by 
the patients were also RTS. Following RTS, the medication 
is still available to the patient, but it is no longer stored in a 
medication pickup bin.

Intervention
The intervention was designed to test whether patients who 
exhibited PMN were more likely to pick up their medications 
when contacted by a member of their primary care team after 
repeated efforts from the pharmacy were unsuccessful. Patients 
were randomized when their prescriptions were canceled or 
RTS. For the first 2 months of the study period, only patients 
who had prescriptions RTS after 14 days were enrolled. When 
it became clear that some of the PMN was occurring due to 
patients canceling their prescriptions, then these patients were 
added to the randomized population. Those patients identified 
as primary medication nonadherent by this method were then 
randomized into 1 of 2 groups: nurse-call intervention or usual 
care on a 1:1 basis.

The intervention consisted of a telephone call placed by 
nurses working with the provider who prescribed the eligible 
medication. Nurses on the “Care Gaps” team routinely contact 
patients to support Geisinger quality initiatives, such as sched-
uling routine mammography screenings, preparing patients 
for their diabetic exams, and other similar outreach programs. 
Over the course of 2 or more days, up to 3 attempts to reach the 

Although PMN has been documented as a problem that 
might limit the effectiveness of care, few interventions to 
address PMN have been developed or evaluated. We imple-
mented and evaluated an intervention that used pharmacy data 
to identify PMN and telephonic outreach from nurses affiliated 
with the patient’s primary care provider to encourage adher-
ence to newly prescribed medications.

■■  Methods
Study Design and Setting
We conducted a prospective randomized controlled trial of a 
telephonic intervention to reduce PMN. We focused on medica-
tions prescribed for the following common chronic conditions: 
hypertension, hyperlipidemia, asthma, and type 2 diabetes. 
The prescribed medications included multiple routes of deliv-
ery: oral, inhaled, and injectable. The intervention occurred 
within the family practice and internal medicine departments 
of Geisinger Health System. Geisinger Health System is an 
integrated health care delivery network serving patients in 
central and northeastern Pennsylvania. The Geisinger Health 
System includes the Geisinger Clinic, a network of over 40 
community-based clinics staffed by primary care physicians. 
The Geisinger Clinic network provides primary care to over 
400,000 patients. All clinic locations have used the EpicCare 
electronic health record (EHR) since 2001. A total of 24 clin-
ics were included. The Geisinger Health System Institutional 
Review Board approved this study.

Clinic and Patient Selection
The study design relied on identifying PMN using order data 
from the Geisinger EHR and pharmacy data provided by CVS. 
Clinics were selected based on volume of electronic prescrip-
tions transmitted to CVS pharmacies. In the Geisinger EHR, 
each time a provider places an order for a medication, the 
patient is asked to confirm a chosen pharmacy. If the pharmacy 
has electronic prescribing (e-prescribing) capabilities, the order 
is sent electronically to the patient’s chosen pharmacy. If the 
patient’s pharmacy of choice does not have e-prescribing capa-
bilities, a paper prescription is printed and given to the patient. 
To select clinic sites, we reviewed e-prescribing activity in the 
prior 12 months and identified the clinics with the highest vol-
ume of e-prescriptions for an included medication and which 
were sent to a CVS pharmacy location. Based on this analysis of 
e-prescribing volume and with feedback from Geisinger Clinic 
leadership, we identified 24 clinics that would allow us to reach 
our desired sample size during the study period.

Patients were eligible for inclusion if they met the follow-
ing criteria: (a) had a Geisinger primary care physician; (b) 
received a new order for an antihypertensive, antidiabetic, anti-
asthmatic, or antihyperlipidemic medication; and (c) selected a 
CVS pharmacy as the destination for the e-prescription associ-
ated with the new medication. Medications were considered 
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patient at different times of the day were made by the nurses. A 
generic reminder message was left on an answering machine if 
the patient or caregiver was not reached. Nurses who reached 
a patient or caregiver for the patient reminded him or her that 
the prescription was available to be picked up at the pharmacy 
and documented the following information in a telephone 
encounter in the EHR: date and time of the call, call disposition 
(e.g., patient reached, wrong number), if the patient reported 
picking up the medication, date and location of where medi-
cation was picked up, and any reasons the patient provided, 
unprompted, on why medication was not picked up. 

Outcomes
The primary outcome was patient pickup of a prescription 
within 30 days after the initial order. Patient medication 
pickup was identified in CVS pharmacy records, so prescrip-
tions filled at other pharmacies were not captured.

Sample Size
We aimed to detect a 12.5% difference in pickup rates between 
intervention and control groups, assuming that among patients 
who had not picked up their prescriptions within 14 days the 
control group rate of subsequent pickup would be only 10%. 
Using a 2-sided Fisher’s exact test for proportions, we required 
149 patients per group to detect a proportional difference of 
0.125 with 80% power with a significance level of 0.05. 

Statistical Analysis
The primary outcome of interest was pickup of the index pre-
scription within 30 days. A patient was considered as having 

picked up if the prescription was claimed within 30 days of 
the EHR order.25 Univariate analysis was conducted to examine 
the difference in pickup rate between intervention and con-
trol groups. T-tests or Wilcoxon rank sum tests were used for 
continuous variables. Chi-square tests were used for categori-
cal variables. We developed a multivariate logistic regression 
model to estimate odds ratios (OR) and 95% confidence inter-
vals (CI) of filling prescriptions, comparing the intervention 
group with the control group. Covariates were selected based 
on scientific plausibility and backward selection (P < 0.10), 
including age (continuous); index drug class (asthma, diabetes, 
hypertension, and lipids); Charlson score (continuous); and 
insurance status (commercial vs. others)—all assessed at the 
time of the index prescription order. The model convergence 
criterion was satisfied. Due to the limited sample size, we did 
not perform any assessment for variable interaction or collin-
earity. We used SAS 9.2 software (SAS Institute, Cary, NC) for 
all analyses and used 2-sided P values. 

■■  Results
Figure 1 shows the flow of patient enrollment in the study. 
Unexpectedly, 94% of patients picked up their index prescrip-
tion before becoming eligible for the study (4,532/4,822), a 
much lower rate of PMN than found in prior observational 
studies either in the Geisinger system or elsewhere.20,21 The low 
rate of PMN resulted in much slower than anticipated addition 
of patients to the study population, with final total enrollment 
of 290 patients rather than the prespecified target of 298. Table 
1 shows the characteristics of the 4,532 patients who picked up 

New Order Medication with CVS Pharmacy
Total patients: 4,822

Antihypertensive: 2,065
Antiasthmatic: 1,883

Antihyperlipidemic: 528
Antidiabetic: 346

First-Fill Patients
Total patients: 4,532

Total Randomized Population
Total patients: 290
Intervention: 142

Control: 148

Intervention: Nurse Call  
n = 142

Control: Usual Care (No Nurse Call)
n = 148

FIGURE 1 Flow Diagram of Patient Inclusion
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their prescriptions promptly compared with the 290 enrolled 
in the study. The patients enrolled in the study were younger, 
more likely to have asthma, less likely to have hypertension, 

and more likely to have Medicaid or be self-paying for their 
care. The 290 nonadherent patients who met study inclusion 
criteria were randomized into an intervention group (n = 142) 

Characteristic

Randomized (N = 290) Adherent (N = 4,532)

P ValueN or Mean SD or % N or Mean SD or %

Age at index Rx (years), mean 48.4 17.4 53.5 16.5 < 0.0001
White 273 94.1 4,370 96.4 0.05
Female 167 57.6 2,497 55.1 0.57

Index drug category < 0.001
Asthma 165 56.9 1,718 37.9 < 0.0001
Diabetes 22 7.6 324 7.2 0.77
Hypertension 69 23.8 1,996 44.0 < 0.001
Lipids 34 11.7 494 10.9 0.56
Patients with the index drug dispensed in the prior 13 months 19 6.6 99 2.2 < 0.0001

Medical condition/disease < 0.001
Asthma 99 22.9 965 12.8 < 0.0001
Diabetes 63 14.6 1,146 15.3 0.50
Dyslipidemia 141 32.6 2,670 35.5 0.0013
Hypertension 130 30.0 2,732 36.4 < 0.001
Charlson score 1.03 1.01 1.06 1.37 0.73

Drug benefit/insurance < 0.001
Commercial 219 75.8 3,567 78.7 < 0.0001
Medicaid 13 4.5 87 1.9 0.06
Medicare 38 13.2 762 16.8 0.01
Self-pay 19 6.6 116 2.6 0.004

Rx = prescription; SD = standard deviation.

TABLE 1 Patient Characteristics: All Eligible Patients Versus Those Enrolled

Characteristic

Control (N = 148) Intervention (N = 142)

P ValueN or Mean SD or % N or Mean SD or %

Age at index Rx (years), mean 46.7 17.5 50.3 17.3 0.08
White 136 91.9 137 96.5 0.10
Female 88 59.5 79 55.6 0.51

Index drug category 0.20
Asthma 89 60.1 76 53.5 0.09
Diabetes 7 4.7 15 10.6 0.37
Hypertension 37 25.0 32 22.5 0.62
Lipids 15 10.1 19 13.4 0.57
Patients with the index drug dispensed in the prior 13 months 9 6.1 10 7.0 0.74

Medical condition/disease 0.06
Asthma 56 26.9 43 19.1 0.05
Diabetes 22 10.6 41 18.2 0.12
Dyslipidemia 66 31.7 75 33.3 0.69
Hypertension 64 30.8 66 29.3 0.35
Charlson score 0.97 0.92 1.08 1.09 0.35

Drug benefit/insurance 0.22
Commercial 105 71.0 114 80.9 0.002
Medicaid 9 6.1 4 2.8 0.47
Medicare 22 14.9 16 11.4 0.50
Self-pay 12 8.1 7 5.0 0.54

Rx = prescription; SD = standard deviation.

TABLE 2 Randomized Patient Characteristics: Control Group Versus Intervention Group
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and a control group (n = 148). Table 2 shows that major charac-
teristics were balanced across the 2 groups.

Implementation of the intervention revealed important 
challenges in patient outreach. Due to a database error, 13 of 
the 142 patients randomized to receive the intervention were 
not called during the intervention period, although they were 
included in the intention-to-treat analyses. Of the 129 patients 
who were called, 50 (39%) spoke in person with the outreach 
nurses; messages were left for the remaining 79 patients, but it 
could not be confirmed that the patients received the messages. 
Table 3 shows the responses of the patients with whom the 
nurses spoke; 15 (30%) of those patients ended up picking up 
their medications. Although 17 of the patients who spoke with 
the nurses reported that they already had or would pick up 
their prescriptions, only 6 of those 17 patients actually picked 
up their prescriptions at a CVS pharmacy. Reasons for not 
picking up prescriptions included problems with medication 
costs, poor understanding of the reason for the prescription, or 
prior problems with medications.

Table 4 shows the proportion of patients in the intervention 
and control groups who picked up their index prescriptions. 
Among intervention patients, 25% returned to pick up their 
prescriptions, with a rate of 24% in control patients. Table 4 
also shows rates of prescription pickup across different medi-
cation subclasses—pickup of anithypertensive medications in 

the intervention group was the subset with the highest adher-
ence (47%). Results from the multivariate-adjusted logistic 
regression model (Table 5) showed that intervention patients 
were no more likely to have picked up their medications 
within 30 days (OR = 1.08, 95% CI = 0.62-1.89, P = 0.79). Model 
results showed a trend towards increased prescription pickup 
with increasing age (OR = 1.02 for each additional year, 95% 
CI = 1.00-1.04, P = 0.06). There was also a trend to increased 
pickup of antihypertensive medications compared with asthma 
medications (OR = 1.78, 95% CI = 0.94-3.39, P = 0.08). No sig-
nificant difference in the pickup rates was observed for other 
medication classes, Charlson score, or insurance status.

After the study was completed and while data were being 
analyzed, we identified an error in the EHR algorithm that 
identified prior use of the index medication class. A total of 
113 patients in the overall population (113/4,822, 2%) had 
previously received their index medications, including 19 (7%) 
of the 290 patients in the randomized populations. An addi-
tional 29 patients received medications from the same thera-
peutic subclass as the index medications. All analyses were 
repeated excluding patients who had previously received the 
index medications or medications from the same therapeutic 
subclass, and the results did not differ from the initial analyses 
(Appendices A-E, available in online article).

Patient Response Frequency Percentage Filled Later

Patient already picked up prescription 9 18 5
Patient will pick up prescription 8 16 1
Prescription not picked up; patient understandinga 7 14 2
Prescription not picked up; no insurance/high copay/cannot afford medication 10 20 3
Prescription not picked up; patient forgot 2 4 1
Prescription not picked up; patient switched to different medication; or patient canceled medication 6 12 2
Prescription not picked up; other 8 16 1
aIncludes prior bad experience with medications; patient does not understand why medication was prescribed; or patient doubts need for medication.

TABLE 3 Distribution of Patient Responses Among 50 Patients Who Were Reached

Drug Class

Control Group  
(N = 148)

Intervention Group 
(N = 142)

P 
Valuea

Total 
Rx

Filled 
(n) %

Total 
Rx

Filled 
(n) %

All classes 148 35 23.6 142 36 25.4 0.74
Asthma 89 18 20.2 76 17 22.4 0.74
Diabetes 7 2 28.6 15 3 20.0 1.00
Hypertension 37 10 27.3 32 15 46.9 0.09
Lipids 15 5 33.3 19 1 5.3 0.03
aP values from chi-square test.
Rx = prescription.

TABLE 4 Prescription Filling Rates 
Intervention Versus Control Groups 

Variables Odds Ratio 95% CI P Valuea

Intervention vs. control 1.08 0.62-1.89 0.79
Age 1.02 1.00-1.04 0.06
Index drug class

Asthma (reference) 1.00
Diabetes 0.95 0.32-2.87 0.93
Hypertension 1.78 0.94-3.39 0.08
Lipids 0.66 0.25-1.76 0.41

Charlson score 0.91 0.68-1.22 0.53
Commercial insurance 0.95 0.50-1.80 0.86
aP values from multivariate logistic regression models.
CI = confidence interval.

TABLE 5 Multivariate-Adjusted Odds Ratios 
(95% CI) of Filling Rate 
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received multiple telephonic interventions from CVS yet had 
not picked up the new prescriptions. It may be that most of the 
patients identified for randomization had decided not to take 
the medications prescribed. In this scenario, an incremental 
reminder intervention after multiple prior attempts may be less 
likely to change adherence decisions, and more detailed re-
engagement with the prescribing physician may be required. 
The study most similar to this was recently performed in the 
Kaiser system by DeRose et al. (2013) and did find a reduction 
in PMN with use of an automated telephone call and follow-
up letter, although without the initial calls that preceded our 
intervention.19 Of note, the PMN rate in the DeRose study was 
much higher than the rate observed in this study, which left 
potential for improvement that may not have been present for 
our intervention given the very low baseline PMN. 

The effectiveness of the intervention may also have been 
attenuated by the delayed and limited role that the Care Gaps 
nurses had in the intervention. Despite the reminder call, the 
study nurses reached less than half of the patients assigned, and 
of those reached, the intervention was limited to a reminder ver-
sus a more thorough discussion. Lower touch reminders using 
interactive voice messaging or live persons may have some effec-
tiveness when they occur in close proximity to the prescription, 
but we found that they were ineffective when applied to patients 
who had already declined to pick up following the pharmacy’s 
own outreach effort. These patients may be better candidates 
for a more intensive intervention, including telephonic motiva-
tional interviewing or face-to-face consultation.

Several challenges arose in the implementation of the inter-
vention, including enrollment of patients who had previously 
used the index medications, patients not appearing on nurse 
call lists, and difficulties in reaching patients on the phone. It 
is important to note that this study was performed in a well-
integrated health system—in most other settings, the logistical 
challenges would be even larger. Future attempts to implement 
similar interventions will need to consider the complexity of 
most systems of care and the difficulty of outreach to patients.

Limitations
This study has important limitations that must be kept in mind 
when interpreting the results. Several technical and practical 
challenges in implementing the intervention may have lim-
ited the potential impact. Specifically, although our original 
study design included a question for prescribers about their 
estimation of the likelihood that the patient would fill the 
prescription, consideration of the needs of physician workflow 
forced us to make this question optional, which prevented it 
from being part of the analyses. Similarly, the calls to patients 
from nurses did not include systematic assessments of the rea-
sons that some prescriptions were canceled at the pharmacy,  

■■  Discussion
We evaluated a primary care practice-based intervention aimed 
at reducing the rate of PMN. The most striking finding in this 
study was the extremely low rate of PMN—only 6% of patients 
prescribed a new medication did not pick it up within 14 days. 
Among the patients who were enrolled in the study, medication 
adherence was very low and was not significantly changed by 
the telephonic intervention. 

The low rate of PMN among the patients screened for this 
study differs from the previous literature. Two studies of large 
populations of patients in different clinical settings found 
PMN rates over 20%,16,17 and studies of PMN for patients in the 
Geisinger system found PMN rates of 15%-17% among patients 
prescribed antihypertensive and oral diabetes medications.20,21 
Our considerably lower PMN rates are similar to those seen in 
recent reports from other integrated health care settings,22-24 

suggesting perhaps the structure of the health system or the 
use of e-prescribing was a factor in first-fill rates. However, 
a key difference between these studies and ours is the use of 
primarily in-network pharmacies versus our use of an indepen-
dent pharmacy chain. This is an important distinction, since 
obtaining medication from the in-network pharmacy location 
requires very little to no effort on the part of the patient and 
may therefore result in very low PMN rates—whether this 
impacts subsequent filling behavior is unknown. Our study 
found similarly low PMN rates despite the need for patients to 
obtain the medication at an external community pharmacy. A 
follow-up study of second fill rates among our patients would 
provide insight into the early persistence of our patients com-
pared with those in other integrated health systems.

One possible explanation for the low PMN in this popula-
tion is the use of an alert in the EHR asking physicians how 
likely they thought the patient was to fill the medication. The 
presence of this question may create a Hawthorne effect, either 
causing prescribers to push harder for adherence or causing 
them to cancel prescriptions for which they thought adherence 
was unlikely. The data that we obtained for this study cannot 
assess that possibility, but future work on whether provider-
directed questions such as the one described here have an 
impact on PMN would be important. A simpler explanation 
would be that PMN is improving over time, that is, more 
patients are picking up new prescriptions now than in the 
past. More consistent use of e-prescriptions and use of only 
1 pharmacy chain with a pre-existing pharmacy fill outreach 
program also present mechanisms for this unexpectedly high 
first-fill rate.

In addition to the low baseline rate of PMN, the impact of the 
intervention itself was very limited and did not approach statis-
tical significance. The patients who were enrolled in the study 
had either cancelled an initial prescription or who had already 
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limiting our ability to understand the causes of persistent 
nonadherence. That these challenges arose even within a well-
integrated health care delivery system highlights the difficulty 
of implementing new interventions to address adherence. 

It is possible that by only enrolling patients who could 
identify a CVS pharmacy to which the medication should be 
sent, we identified a sample that was already more likely to 
pick up medications. In addition, since patients were already 
receiving interventions directly from the CVS pharmacy prior 
to this intervention, the potential for incremental improvement 
may have been limited. The Geisinger system has a distinctive 
structure, including universal use of e-prescribing, so the find-
ings here may not be generalizable to other settings. 

■■  Conclusions
This adherence intervention trial had 2 key findings. First, 
the observed rate of PMN was much lower than previously 
reported from this same health care system just a few years ago. 
Further studies in this and other settings are needed to deter-
mine if the prior research identifying PMN has actually led to 
positive changes over time or whether the low PMN observed is 
a result of the selection criteria used for this study. Second, the 
lack of effect of the intervention shows that PMN among those 
patients who have not picked up a new prescription may be 
difficult to change, perhaps requiring interventions that move 
beyond telephone outreach to reconnect patients with their 
primary care providers who prescribed the medication.
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Group
Patients with the Same 
Medication on File (n) %

Patients with the Same 
Therapeutic Subclass (n) %

Adherent (n = 4,532) 99 2.2 122 2.7
Nonadherent, control (n = 148) 9 6.1 12 8.1
Nonadherent, intervention (n = 142) 10 7.0 13 9.2

Appendix A Patients Erroneously Identified for Study Who Had Prior Use of Index Medications or Subclass 
Within 13 Months Before the Index Prescription

Group Filled Total %

Nonadherent, control 33 139 23.7
Nonadherent, intervention 34 132 25.8

Appendix B Primary Outcome Rate 
Excluding 19 Patients with 
Prior Use of Same Medication

Group Filled Total %

Nonadherent, control 31 136 22.8
Nonadherent, intervention 32 129 24.8

Appendix C Primary Outcome Rate Excluding 
25 Patients with Prior Use of 
Same Medication Subclass

Variables Odds Ratio 95% CI P Value

Intervention vs. control 1.07 0.60-1.90 0.82
Age 1.02 1.00-1.04 0.05
Index drug class

Asthma (reference) 1.00
Diabetes 0.99 0.33-3.01 0.99
Hypertension 1.72 0.88-3.36 0.11
Lipids 0.78 0.29-2.11 0.62

Charlson score 0.87 0.64-1.17 0.35
Commercial insurance 1.09 0.56-2.11 0.80

CI = confidence interval.

Appendix D Multivariate-Adjusted Odds Ratios 
(95% CI) of Filling Rate Excluding 19 
Patients with Prior Medication Name

Variables Odds Ratio 95% CI P Value

Intervention vs. control 1.04 0.58-1.88 0.90
Age 1.02 1.00-1.04 0.04
Index drug class

Asthma (reference) 1.00
Diabetes 1.08 0.35-3.30 0.89
Hypertension 1.81 0.91-3.60 0.09
Lipids 0.84 0.31-2.29 0.73

Charlson score 0.87 0.64-1.17 0.35
Commercial insurance 1.13 0.57-2.23 0.73

CI = confidence interval.

Appendix E Multivariate-Adjusted Odds 
Ratios (95% CI) of Filling Rate 
Excluding 25 Patients with 
Prior Medication Subclass
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