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U nderutilization of medications, exemplified by poor medica-
tion adherence and errors of omission, is a significant barrier 
to optimizing patient care. Adherence to chronic medications 

is reported to be as low as 50% after 1 year of therapy, thereby reducing 
the clinical effectiveness of drug therapy.1,2 Medication non-adherence 
is commonly associated with cost, number of medications, duration 
of treatment, regimen complexity, and patient cognition.3 Likewise, 
omission gaps, where essential drug therapies are underutilized, are also 
common. In 1 Veterans Affairs study, omission errors accounted for 
20% of all identified medication errors.4 omissions in therapy have 
been shown to increase morbidity and mortality with greater potential 
to cause harm than unjustified prescribing.5

In patients with diabetes, hypertension, hypercholesterolemia, and 
heart failure, poor adherence has been associated with increased hospi-
talizations and emergency department visits.6 Poor adherence to medica-
tions has been shown to increase mortality, as exemplified by increased 
post–myocardial infarction fatality in patients with low adherence to 
statins and beta-blockers.7 In patients with diabetes and dyslipidemia, 
poor adherence has also been associated with increased medical and to-
tal costs of care.6 overall, non-adherence to medications is believed to 
cost the United States healthcare system an estimated $100 billion an-
nually.8 While there are no available direct estimates for the implications 
and cost associated with omitted therapies, these costs could be greater 
because indicated, evidence-based therapies are not being used at all.4

Automated physician notifications of needed omitted therapies have 
also been tried to increase use of these medicines.9 While many notifi-
cations were either ignored or perhaps were not true gaps, automated 
physician notification did result in increased use of omitted therapies. 
the involvement of a pharmacist to screen out these unnecessary notifi-
cations may be more efficient, but has not been evaluated.

Studies in the community setting aimed at improving patient ad-
herence using mailings10 and telephone reminder systems11-14 have met 
with mixed results. those programs that focus solely on reminders tend 
to be less effective, since medication adherence is generally considered 
to be multifaceted and affected by system and health barriers, patient 
behaviors and beliefs, and patient self-efficacy.15 As such, multifaceted 
interventions are more likely to 
be successful in changing patient 
behavior and improving adher-
ence.16 More comprehensive 
interventions addressing adher-
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Objectives: To determine if therapeutic gap iden-
tification, notification of community pharmacists, 
and intervention results in increased gap closure, 
reduced gap closure time, and fewer adherence 
gaps reopening.

Study Design: Prospective, controlled, cluster-
randomized study.

Methods: State of Illinois employees and benefi-
ciaries of State health plans filling prescriptions 
at independently owned community pharmacies 
were included. For selected chronic conditions and 
medications, gaps in medication adherence and 
omitted essential therapies were identified from 
prescription claims and sent as alerts for resolution 
with the patient and/or physician. Adherence and 
omission gap closure at 90 days were analyzed 
with Kaplan-Meier (KM) survival curve approach 
and Cox proportional hazards models including 
covariates. 

Results: A total of 1433 intervention and 1181 
control adherence gaps were identified, while 677 
intervention and 534 control omission gaps were 
generated. Pharmacists intervened on 639 (44.6%) 
adherence and 506 (74.7%) omission gaps. Gaps 
were closed more often in intervention than con-
trol at 30 days (55.5% in intervention vs 50.6% in 
control), 45 days (61.1% vs 58.4%, respectively), 60 
days (66.1% vs 65.2%, respectively), and 90 days 
(73.0% vs 72.9%, respectively; adjusted hazard 
ratio [HR] = 1.242; P = .022; 95% confidence interval 
[CI] 1.115-1.385). Adherence gaps reopened less 
frequently in the intervention group (HR = 0.863; 
P = .012; 95% CI 0.769-0.968). A total of 89 (13.1%) 
intervention and 29 (5.4%) control omission gaps 
closed within 90 days (adjusted HR = 1.770; P = 
.005; 95% CI 1.182-2.653).

Conclusions: Independent community pharmacists 
reduced gaps in care and had fewer reopened ad-
herence gaps, suggesting improvement in adher-
ence. A continuation study will examine the impact 
of the program on long-term adherence. 
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ence have generally shown better 
results.17-19

Pharmacists are in an optimal posi-
tion to address therapeutic gaps in care. 
community pharmacists are knowl-
edgeable about potential barriers and so-
lutions to adherence issues. they have 
frequent contact with their patients, 
know them well, and when needed, 
reach out to physicians on their behalf. 
they are also widely considered a trusted source for providing 
information to patients and practitioners about medication 
therapies.20 therefore, with the right supportive infrastructure, 
the community pharmacist may be very effective at validating 
and addressing therapeutic gaps in care related to underutiliza-
tion of medications. Such an infrastructure includes pharmacists 
having access to evidence-based gaps in care alerts and compre-
hensive medication and fill history at the point of care. 

the objective of this study was to determine if the iden-
tification of therapeutic gaps in care from prescription claims 
data, notification of community pharmacists of gaps through 
alerts, and intervention on those alerts results in higher gap 
closure, reduced time to closure, and reduced proportion of 
gaps reopening in the case of adherence gaps.

METHODS
this study was a prospective, cluster-randomized, con-

trolled quality assurance study. the study was approved by the 
University of Illinois at chicago institutional review board 
and conducted in compliance with all regulations of the 
Health Insurance Portability and Accountability Act of 1996. 

Pharmacy Selection and Random Assignment
All pharmacies were required to 1) service members in 

the State of Illinois network, 2) be located in Illinois, 3) be 
independently owned, 4) utilize a commercially available 
web-based clinical documentation platform capable of relay-
ing real-time gap information from Medco to pharmacists 
and capturing pharmacists’ documentation of gap causes and 
status, patient disposition, and comments, and 5) have 10 or 
more patients with identified care gaps over the 13-week pe-
riod prior to randomization. In all, 96 independently owned 
community pharmacies met inclusion criteria and were in-
vited to participate. Pharmacies were randomized to either 
provide the intervention or not (usual care control).

Population and Patient Inclusion Criteria
State of Illinois employees and beneficiaries (spouses, chil-

dren, and retired workers) with continuous eligibility during 

the study period, and all of their pharmacy claims, were in-
cluded. Patients were assigned to a particular pharmacy based 
on where the patient was filling the majority of their prescrip-
tions in the 6 months prior to the study. Patient assignment 
was solely for the purpose of providing the intervention. 
Specifically, gap alerts were sent to the assigned intervention 
pharmacy. control pharmacies did not receive gap in care 
alerts. At the start of the project, a letter was sent to the inter-
vention pharmacy patients to inform them of the services be-
ing offered. Patient participation was optional; patients were 
not informed about the study. Patients were not required to 
fill medications at the assigned pharmacy. 

Therapeutic Gaps in Care 
Adherence and omission gaps in care were identified dai-

ly, using Medco’s prescription claim warehouse and defined 
clinical criteria. Gaps in care were transmitted as alerts to the 
pharmacy via the web-based platform. Adherence gaps oc-
curred when a patient on selected chronic medications had a 
medication possession ratio (MPr) of less than 80% over the 
last 18 months and was late to fill the medication. omission 
gaps occurred when a patient with a selected chronic condi-
tion was missing a medication on their profile. omission gaps 
were selected based on documentation of clinical evidence 
and general consensus supporting the medication’s use for a 
particular condition. the alert definitions and situations for 
which they were generated are shown in Table 1. 

Intervention Pharmacy Training and Practice
control pharmacies and pharmacists continued to provide 

the services normally provided to their patients and did not 
receive gap in care alerts. beyond the usual patient services, 
intervention pharmacies provided the additional service of 
addressing care gaps identified by Medco and communicated 
via a web-based clinical documentation and communication 
platform. All participating pharmacists at intervention phar-
macies were required to undergo a certified continuing educa-
tion program comprising 7.5 hours of online and 3.5 hours 
of in-person case-based training conducted by residency-
trained clinical pharmacists with experience in medication 

Take-Away Points
n	 This targeted patient outreach program involved identifying patients with poor adher-
ence and omitted therapies (referred to as gaps in care) and notifying independent commu-
nity pharmacists of these gaps in care.

n	 Prior to the program, community pharmacists underwent case-based training focused 
on disease management, motivational interviewing, and communication.

n	 The program resulted in increased adherence and omission gap closure and fewer ad-
herence gaps reopened. An indicator of adherence was also improved by the program.

n	 This evaluation of our program can be used to develop more effective, targeted, evi-
dence-based strategies to improve patient adherence and reduce errors of omission.
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therapy management and ambulatory care specialty clinics. 
training focused on disease management (see table 1 for 
conditions), motivational interviewing, and communication. 
Program sponsors held monthly telephone conferences with 
the intervention pharmacists to gather feedback on process 
improvement and best practice sharing and provide updates. 
Additional education and communication materials were pro-
vided when requested, such as the American Diabetes Asso-
ciation treatment guidelines. 

the approach to addressing therapeutic gaps depended on 
the type of gap identified, as well as patient-, pharmacist-, and 
pharmacy-specific factors. In-person communication was en-
couraged for the first patient visit, with follow-up visits being 
in-person or by telephone. communication with prescribers 
by telephone or facsimile was encouraged. However, pharma-
cists were allowed to conduct the intervention as appropriate, 
according to the pharmacy’s policies, procedures, and estab-
lished relationships. 

An adherence gap was considered “closed” once a prescrip-
tion was filled for the medication in question. An adherence 
gap was considered “reopened” if an alert was generated for 
the gap for a second time during the study period. An omis-
sion gap was considered closed when a new prescription was 
written for an appropriate medication. typically, adherence 
gaps were addressed directly with the patient, while omission 
gaps were addressed with the patient’s primary care or other 
provider as appropriate.

Pharmacists documented their interventions for the iden-
tified gap in care using the web-based clinical platform. All 
pharmacist activities were within the scope of practice, as de-
fined by Illinois State and national pharmacy organizations 
and by the Illinois State practice laws. Pharmacies were re-
imbursed $30 for the initial session and $15 for each of up to 
2 follow-up sessions to a maximum of $60 per gap addressed. 

Sample Size and Data Analysis
A power analysis, conducted prior to the study start, estab-

lished that a sample of 410 adherence and omission gaps per 
group were required to detect a difference in absolute gap closure 
rate of 10%, assuming alpha of 0.05 and power of 0.8. We esti-
mated that approximately 1500 adherence gaps and 1000 omis-
sion gaps would be available for analysis if 45 pharmacies were 
enrolled in each group. We targeted 48 intervention and 48 
control pharmacies, in case any pharmacies needed to drop out.

Prescriber, pharmacy, and patient characteristics were ana-
lyzed with summary statistics of counts and proportions, as were 
data regarding number of gap openings, closings, and in the case 
of adherence gaps, reopening. Gaps that existed at the start of 
the study as well as new gaps that occurred within 90 days after 
the study start date were analyzed. Gap closure was analyzed 
at 90 days after an alert was sent to the pharmacy (or would 
have been sent in the case of control pharmacies). Where a 
patient had 2 gaps during the intervention period for the same 
gap category, only the first gap was used in assessing gap closure. 

n Table 1. Gap Definitions and Situations Resulting in an Alert Being Generated

Adherence Gap: Generated when a patient on selected chronic medication has a medical possession ratio of <80%  
and is late to fill the medication

Included medication classes: 

  Antidepressants

  Anti-epileptics

  Antihypertensives

  Antiplatelets

  Cholesterol medications

  Inhaled long-acting beta agonist or long-acting anti-cholinergic in patients with COPD

  Oral diabetes medications

Omission Gap: Generated when a patient with selected chronic condition is missing medication or test generally  
warranted by that condition in their current treatment regimen as identified with prescription claims

Included situations and drug classes:

  Lack of inhaled corticosteroid while on long-acting beta agonist or long-acting anti-cholinergic in patients with asthma

  Lack of migraine-preventive medications in patients taking acute migraine medications

  Lack of ACE inhibitor/ARB in patients with hypertension and diabetes

  Lack of statin medication in patients with diabetes 45 years of older

  Lack of self-monitoring blood glucose test strips in patients with diabetes and receiving insulin

ACE indicates angiotensin converting enzyme; ARB, angiotensin receptor blocking agent; COPD, chronic obstructive pulmonary disease.
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Unadjusted analyses of gap closure at 90 days were initially 
conducted using the χ2 test statistic. In the case of adherence 
gaps, an unadjusted χ2 analysis was conducted assessing the pro-
portion of gaps that reopened prior to the end of the study.

Adherence and omission gap closure over time were ana-
lyzed using the Kaplan-Meier (KM) survival curve approach21 
and cox proportional hazards models.22 For the adherence 
gap model, patient age and gender and total number of Medco 
prescription claims during the study period and Medco patient 
count for the pharmacy were included as potential covariates 
in the model. For the omission gap model, the same patient 
and pharmacy covariates were included, along with prescriber 
age, gender, specialty, practice type, practice size (estimated 
by number of Medco patients), and number of Medco pre-
scription claims. Variable selection methods were used to find 
the final model following the selection criteria; both the entry 
and stay P values were .15.

Sensitivity analyses were run to assess the effects of certain 
operational decisions on the models. In the initial models, 
we chose to include multiple gap categories for each patient 

if these existed. For example, if a patient was non-adherent 
with multiple medications, he or she could potentially con-
tribute to statin, beta-blocker, and Ace-inhibitor adherence 
gaps. Since this violates the assumption of independence of 
observations, we ran a sensitivity analysis including only 1 of 
the gaps selected at random. We also ran a sensitivity analysis 
examining only those gaps generated after the study start date 
and excluding all those that existed when the study began.

An analysis of refill compliance, as an insight into adher-
ence during the study, was conducted using a continuous mul-
tiple interval measures of medication gaps (cMG) method 
described by Steiner and Prochazka.23 Specifically, we identi-
fied the number of days after which medication supplies were 
exhausted between the start of an adherence gap and the end 
of the study divided by the number of days in the same period. 
the numerator was not adjusted for oversupplies. rather, the 
minimum of days supplied or time between fills was used to 
calculate the number of days for which medication supplies 
were available. the intervention cMG was compared with 
the control group cMG using a Mann-Whitney U test.

n Table 2. Patient, Pharmacy, and Provider Characteristics

Description Intervention Cohort Control Cohort

Patient characteristics

  Number of patients 1445 1126

  Age (SD) 66.6 (13.9) 67.4 (13.6)

  Gender

    Female, n (%) 794 (55.0%) 658 (58.4%)

Pharmacy characteristics

  Number of pharmacies 45 47

  Mean number of Medco prescription claims per store during study period (SD) 6865 (3659) 6635 (3407)

  Mean number of potential patients at each pharmacy 138 (165) 102 (101)

Prescriber characteristicsa

  Number of providers 482 453

  Mean prescriber age (SD) 52.8 (10.6) 53.2 (10.7)

  Gender

    Female (%) 78 (18.2%) 68 (16.5%)

  Practitioner type

    Physician, n (%) 428 (88.8%) 414 (91.4%)

    Non-physician, n (%) 51 (10.6%) 32 (7.1%)

  Prescriber specialty

    Generalist, n (%) 274 (56.8%) 266 (58.7%)

    Specialist, n (%) 142 (29.5%) 138 (30.5%)

  Medco patient count during study period (SD) 280 (251) 265 (232)

  Medco prescription count during study period (SD) 2999 (2412) 2891 (2810)

SD indicates standard deviation. 
aIncluded as covariates in models assessing omission gaps.
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Economic Analysis
the cost of providing the intervention, excluding admin-

istrative costs, was calculated from the insurer’s perspective. 
Specifically, the counseling reimbursement was calculated 
as total cost and as a cost per eligible patient per month (ie, 
those patients who were on medications and were eligible for 
the program). the costs associated with generating and com-
municating gaps, pharmacist educational sessions, adminis-
trative support, and program evaluation were not included in 
this analysis.

RESULTS
A total of 96 pharmacies were subject to randomization. 

three pharmacies in the intervention group were unable to 
have a pharmacist complete the training program and 1 con-
trol pharmacy closed before the study began. As a result, 92 
pharmacies participated in the study. of these, 45 pharma-
cies were assigned to conduct the intervention and 47 were 
assigned as the control group. A total of 2571 patients (1445 
intervention and 1126 control patients) with therapy gaps 
were assigned to these pharmacies. Pharmacy, patient, and 
provider characteristics are shown in Table 2. During the 90-
day intervention period after the study start, 2614 existing 
and new adherence gaps were identified that met inclusion 
criteria and were included in the study (1433 intervention 
and 1181 control) while 1211 omission gaps were included 
in the study (677 intervention and 534 control gaps). out of 
1433 adherence and 677 omission gaps sent to intervention 
pharmacies, pharmacists intervened on 639 (44.6%) and 506 

(74.7%) gap alerts respectively. Gaps 
that were unaddressed by pharmacists 
included 441 (30.8%) adherence and 
57 (8.4%) omission gaps recalled be-
cause the criteria required for gener-
ating the gap were no longer met. For 
example, to generate an alert, a patient 
must have filled the medication at least 
1 time in the past 6 months. An ad-
ditional 335 (23.4%) adherence and 
16 (2.4%) omission gaps were recalled 
because a claim for the medication was 
received prior to pharmacist interven-
tion, thereby automatically closing the 
gap. the patient declined interven-
tion in 10 (0.7%) adherence and 20 
(3.0%) omission gaps. the remaining 
8 (0.6%) adherence and 78 (11.5%) 
omission gaps remained unaddressed 
for unknown reasons.

Adherence Gap Closure
In total, gaps were closed from the alert notification more 

often in the intervention group than control at 30 days 
(55.5% closure rate in intervention vs 50.6% in control), 
45 days (61.1% vs 58.4%, respectively), 60 days (66.1% vs 
65.2%, respectively), and 90 days (73.0% vs 72.9%, respec-
tively). When evaluated using the cox proportional hazards 
model, including control variables for the adjusted analysis, 
a significant difference was observed at 90 days (hazard ratio 
[Hr] = 1.242; P = .022; 95% confidence interval [cI] 1.115-
1.385) and at all of the time points (30-, 45-, and 60-day ad-
justed P values all <.001). Figure 1 shows the KM survival 
curves for gap closure. All final models included 2 covariates: 
standardized number of pharmacy claims and pharmacy pa-
tient count (these variables were standardized for better con-
vergence in SAS 9.2).

Adherence Gap Reopenings
Including only those gaps that had sufficient time to re-

open (45 days) prior to the end of the study, adherence gaps 
reopened in 59.6% of intervention and 67.0% of control pa-
tients. the difference was statistically significant when com-
pared using a cox proportional hazards model (Hr = 0.863; 
P = .012; 95% cI 0.769-0.968). the final model included 2 
covariates: standardized number of pharmacy claims and stan-
dardized pharmacy patient count.

Estimated Short-term Change in Adherence
the proportion of days in which medication supply was 

n Figure 1. Proportion of Adherence Gaps Remaining Open Over Time KM 
Survival Curve
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exhausted was 52.3% in the interven-
tion group using a cMG method. the 
corresponding cMG was 55.6% in 
the control group. this difference in 
cMG was statistically significant (P = 
.001). When only those patients filling 
a medication during the study period 
were included (ie, those who remained 
persistent with therapy), the cMG was 
39.5% in the intervention group and 
43.5% in the control group (P <.001).

Omission Gap Closure
there were 89 (13.1%) interven-

tion and 29 (5.4%) control gaps that 
had closed within 90 days of the gap 
alerts being sent to the pharmacists 
(unadjusted χ2 P <.001). this statisti-
cal significance was maintained when 
evaluated using the cox proportional 
hazards model (Hr = 1.770; P = .005; 95% cI 1.182-2.653). 
the KM survival curve for open omission gaps is shown in 
Figure 2. the final omission gap model included the covari-
ates patient age, patient gender, and practitioner’s prescrip-
tion claim count.

Sensitivity Analyses
the results of the models developed in the sensitivity anal-

yses were consistent with those in the main analyses. because 
of the smaller sample size, the results analyzing only new gaps 
and excluding gaps that existed at the study start were not sta-
tistically significant. the KM survival curves were very similar, 
as were the final model parameter estimates. the sensitivity 
analysis evaluating only a single gap per patient, rather than 
allowing multiple gaps per person, showed similar results.

Economic Analysis
Pharmacists provided 639 first sessions and 427 follow-up 

(second and third) sessions for adherence gaps. Pharmacists 
conducted 506 first sessions and 506 follow-up sessions for 
omission gaps. the total cost of counseling over the first 3 
months of the intervention period was $48,345. Given that 
6398 patients were assigned to intervention pharmacies and 
monitored for gap identification, the mean cost per patient 
per month for the first 3 months of the program was $2.52. 

DISCUSSION
this study demonstrates that a program designed to im-

prove adherence and reduce omission gaps utilizing commu-

nity pharmacists was effective in closing those gaps sooner. In 
addition, a fewer number of adherence gaps reopened during 
the time frame of the analysis. In the case of omission gaps, 
the result was fewer omission gaps open at 90 days. these re-
sults are promising and suggest that community pharmacists 
can effectively address medication underutilization when ap-
propriately supported.

Patients who demonstrated suboptimal adherence (MPr 
less than 80% over the past 18 months) and were late to fill a 
prescription were identified for intervention and approached at 
a time when adherence was potentially problematic. A greater 
proportion of adherence gaps were closed at 30 and 60 days af-
ter alert generation. this finding indicates that study patients 
were likely to fill their prescriptions sooner in the intervention 
group. Additionally, patients in the intervention group were 
more likely (absolute difference 7.4%) to refill their prescrip-
tions again during the study period, suggesting that adherence 
was actually impacted. However, we observed no difference in 
the proportion of adherence gaps closed at 90 days, indicating 
that persistence was not improved by this intervention. Lack 
of persistence would commonly be addressed by alerting the 
prescribing physician, recommending an alternative therapy, 
and discussing other (including non-prescription) options 
with patients. our analysis was not designed to identify drug 
switching or the impact of this intervention on drug switching. 
therefore, we do not know if this intervention had any impact 
on improving therapy for non-persistent patients.

We identified 3 previously published studies designed to 
improve medication adherence via patient and/or physician 
outreach. In 1 multisite, controlled clinical trial at a medi-

n Figure 2. Proportion of Omission Gaps Remaining Open Over Time KM 
Survival Curve
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um-sized grocery chain, over 3000 patients were random-
ized to 1 of 2 interventions or control.19 one intervention 
involved directly notifying the physician that a patient was 
overdue for refills. the other intervention involved tele-
phone outreach by a pharmacist or technician to discuss an 
overdue refill, assess barriers to therapy, and suggest poten-
tial solutions to non-adherence. over half of the physicians 
contacted chose to either opt out of the study (45.1%) or 
did not respond (13.7%) to the study questionnaire. Phar-
macists or technicians were successful in contacting 81% of 
patients. there were no significant differences in the time to 
refill medications among any of the groups.19 While the study 
was well designed, the results suggest that either the method 
of identifying poorly adherent patients or the intervention 
as conducted was not effective. Specifically, identification of 
poor adherence based on late to fill criteria alone may not 
be sufficient. our study differed in that adherence over the 
past 18 months and late to fill criteria were simultaneously 
used to identify patients with long-standing adherence issues. 
In addition, intervention pharmacists in our study received 
training in motivational interviewing and were solely respon-
sible for conducting the intervention. the intervention was 
reinforced over the course of up to 3 sessions, rather than in 
a single telephone call. 

Another study, conducted within the outpatient pharma-
cies of 1 hospital system, incorporated automated telephone 
reminders, patient information pamphlets with pictorial 
representations of how and when to take medications, and 
training sessions for pharmacists on improving communica-
tion with patients.14 While an improvement in the adherence 
in the intervention group compared with baseline, the differ-
ence did not achieve statistical significance. Also, limitations 
in the study’s design, such as a lack of random assignment ex-
acerbated by important differences between the control and 
intervention groups at study baseline, make the results of this 
study difficult to interpret. our study employed randomization 
to ensure similar study groups.

the third study also used a prospective, non-randomized 
design evaluating the impact of a nurse case-manager inter-
vention in 155 “high-risk” patients with diabetes partici-
pating in a cardiovascular disease management program.17 
Patients who were more than 60 days late to refill their pre-
scriptions were referred to nurse case managers with train-
ing in health behavior change techniques for counseling on 
barriers to adherence and resources available to assist with 
medication adherence. compared with control patients 
from a health plan without a diabetes disease management 
program, a significantly higher rate of prescription refills was 
observed in the intervention group (42.1% vs 59.3%, respec-
tively). However, whether the program had any real impact 

on adherence is difficult to assess due to lack of randomiza-
tion and because patients in the intervention had access to a 
diabetes disease management program not offered to control 
patients. 

While reminders may be helpful for a few individuals, a 
more comprehensive intervention is generally needed to 
improve medication adherence.2 the timing and type of 
method by which information is conveyed to the patient is 
crucial to patient acceptance. Motivational interviewing has 
been proved useful in efficient patient communication and 
improvement in patient-provider relationship.24 In order to 
be considered sustainable, an intervention must be delivered 
by the pharmacist in a relatively short, cost-effective man-
ner. We developed our intervention with these goals in mind. 
When used in conjunction with the community pharmacists’ 
existing patient relationships, and specialized knowledge of 
assessing and addressing adherence barriers, we anticipated 
that the community pharmacists would successfully effect be-
havior change in many patients.

With regard to omission errors, we identified only 1 pub-
lication.9 In this randomized, controlled study, prescription 
and physician claims were scanned for specific situations 
where a therapy or monitoring was absent, placing a patient 
at risk of an adverse or suboptimal outcome. Intervention 
alerts were sent directly to physicians. of the 394 recom-
mendations to start a new medication, 24% of the interven-
tion group recommendations were initiated by physicians 
compared with 17% of medications being initiated in the 
control group over an unspecified period of observation (the 
study was conducted over a 12-month period), for a relative 
increase of 42%. In comparison, our study observed omis-
sion gap closures in 13.1% of intervention and 5.4% of con-
trol gaps, for a relative increase of 143%. the ability of the 
pharmacists to thoroughly evaluate the gap, screen out false 
positive gaps, and communicate the need for an omitted 
medication with the physician professional-to-professional 
may be responsible for the larger relative effect size we ob-
served in this study.

there are several limitations to our study that must be ac-
knowledged. First, the study assesses the short-term impact of 
the intervention on an intermediate outcome for adherence. 
While gap closure is a necessary step in improving adherence, 
whether facilitated gap closure is associated with long-term 
improvement in adherence has yet to be determined. our 
analyses of adherence gap reopening and cumulative medi-
cation gaps hints at the potentially positive effect of the in-
tervention on actual adherence, but still only for the shorter 
term. the long-term outcome of the intervention on adher-
ence, as measured by proportion of days covered, is being as-
sessed in a continuation phase of this study. 
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CONCLUSIONS
A program designed to identify adherence and omission 

gaps in care and utilizing community pharmacists to address 
those gaps significantly affected underutilization of medica-
tions. Specifically, the program resulted in increased adher-
ence gaps closure over time, fewer adherence gap reopenings, 
and a considerable 143% relative increase in omission gap 
closures at 90 days.
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