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Summary

What is already known on this topic?

Pharmacy-delivered medication therapy management can improve health
outcomes. However, evidence across studies varies because of the incon-
sistency in operationalization of service delivery and population heterogen-
eity.

What is added by this report?

We evaluated a collaborative medication therapy management pilot pro-
gram for people with hypertension in Wisconsin. We demonstrated im-
provements in self-reported use of blood pressure self-management tools
and barriers to medication adherence.

What are the implications for public health practice?

Sustainable reimbursement mechanisms were established for select phar-
macies delivering medication therapy management to members of a
private health plan. Other public health entities might consider replicating
our collaborative pilot model to secure reimbursement for pharmacist-
delivered services.

Abstract
Heart disease and stroke are leading causes of death and disability
in the United States, and high blood pressure is a major risk factor
for both. Community pharmacists are readily positioned to im-
prove cardiovascular health through services such as medication

therapy management and self-management education. In 2018, the
Pharmacy Society of Wisconsin, the Wisconsin Division of Pub-
lic Health, and NeuGen, a not-for-profit health insurer, piloted a
pharmacist-led medication therapy management program for
people with hypertension in partnership with 8 community phar-
macies. We evaluated changes in use of blood pressure self-
management tools and barriers to antihypertensive medication ad-
herence before and after medication therapy management services.
Participant satisfaction was also assessed for the 59 participants at
the end of the program. We observed improvements in self-
reported use of self-management tools, reductions in medication
adherence barriers, and high satisfaction with pharmacist care.
This collaborative pilot resulted in sustainable reimbursement for
participating pharmacies delivering medication therapy manage-
ment services to eligible NeuGen members.

Introduction
Heart disease and stroke are leading causes of death and disability
in the United States, and high blood pressure is a major risk factor
for both (1). The Centers for Disease Control and Prevention re-
commends pharmacist-delivered medication therapy management
(MTM) services to improve cardiovascular health for those with
hypertension (2). MTM is an umbrella term for medication ser-
vices that include, but are not limited to, comprehensive medica-
tion review/assessment (CMR/A), the creation of medication-
related action plans, pharmacist referral or intervention, and docu-
mentation and follow-up (3). Evidence suggests that pharmacist-
led interventions with elements of MTM delivered in a com-
munity pharmacy setting are effective in helping patients with hy-
pertension lower their blood pressure and even achieve control. A
2014 systematic review and meta-analysis of randomized con-
trolled trials associated community pharmacist-led interventions
with significant reductions in systolic and diastolic blood pressure
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compared with usual care (4). Interventions included pharmacolo-
gical components (eg, identifying adverse drug effects and pre-
scribing issues), nonpharmacological components (eg, providing
education on healthy lifestyle changes), or both. Early evidence
also suggests that when pharmacists are engaged in education
about self-measured blood pressure monitoring, patients with hy-
pertension achieve better blood pressure outcomes (5–7).

In 2017, the Association of State and Territorial Health Officials
(ASTHO) announced a year-long learning collaborative with the
state public health agency focused on improving population-level
blood pressure control. (8) The ASTHO learning collaborative re-
quired that state public health agencies partner with private health
insurers to improve cardiovascular outcomes in an innovative
manner. The collaborative’s design allowed Wisconsin’s grant re-
cipients to contribute to evidence surrounding pharmacist-
delivered MTM and its impact on cardiovascular health.

Purpose and Objectives
From December 2017 through September 2018, the Wisconsin
Department of Health Services’ Division of Public Health
partnered with the Pharmacy Society of Wisconsin and NeuGen
(https://www.neugenhealth.com/), a not-for-profit health insurer,
to implement and evaluate a pharmacist-led MTM pilot program
for people with hypertension as part of the ASTHO learning col-
laborative. The pilot program’s design was informed by the Phar-
macists’ Patient Care Process (PPCP) model and by evidence sup-
porting pharmacist-led interventions in community pharmacy set-
tings. PPCP is a framework created by the Joint Commission of
Pharmacy Practitioners to guide pharmacist collaborative and
patient-centered care to improve health and medication outcomes
(9). In addition to a CMR/A, our pilot also included pharmacist-
led education about self-measured blood pressure. Our evaluation
assessed changes resulting from pharmacist-delivered MTM ser-
vices in participant knowledge and health beliefs about hyperten-
sion, use of blood pressure self-management tools (logs and mon-
itors), and medication adherence barriers.

Partnerships and established MTM program infrastructure. The
Pharmacy Society of Wisconsin supports more than 4,000 phar-
macists, technicians, and pharmacy students in Wisconsin. In
2008, the society launched the Wisconsin Pharmacy Quality Col-
laborative (WPQC) to align incentives for pharmacies and health
insurers. WPQC currently comprises 187 pharmacies and 340
pharmacists accredited and certified by the Society. WPQC phar-
macists complete training and receive certification to resolve drug
therapy problems, improve adherence, and engage people in their
care through MTM service delivery. All WPQC-accredited phar-
macies have a private area for MTM service delivery.

The Wisconsin Department of Health Services Forward Health
program (Medicaid) covers MTM in the form of CMR/A services
when provided to eligible members by WPQC pharmacists. In this
context, CMR/A involves a WPQC pharmacist evaluating a pa-
tient’s health status and medications to identify and resolve
medication-related issues. If the pharmacist and patient identify
concerns, they work with the primary care provider to resolve
them. Partnerships with the Wisconsin Department of Health Ser-
vices and with federal and private grants over the last decade have
aided the promotion and expansion of the WPQC program and
MTM service delivery.

NeuGen insures more than 105,000 people in Wisconsin. NeuGen
and the Pharmacy Society of Wisconsin connected their efforts
through mutual relationships with the Wisconsin Department of
Health Services’ Division of Public Health. The pilot program de-
scribed and evaluated here benefitted from existing relationships
and MTM program infrastructure to improve chronic disease out-
comes.

Intervention Approach
Pharmacy selection and participant eligibility. NeuGen facilitated
pharmacy selection for the pilot program by identifying clusters of
members with hypertension who filled prescriptions at WPQC
pharmacies. We defined member eligibility as any adult (aged ≥18
y) NeuGen health plan member with diagnosed hypertension who
filled an antihypertensive medication prescription at a WPQC
pharmacy during the 12 months before April 2018. By using
claims data, NeuGen identified eligible members and associated
prescription fills with corresponding WPQC pharmacies. Partners
ranked WPQC pharmacies by the total associated, eligible mem-
ber count. The Pharmacy Society of Wisconsin used this list to re-
cruit 8 WPQC pharmacies: 4 pharmacies in Kenosha County, 3 in
Sauk County, and 1 in Langlade County. Kenosha is an urban
county in the southeast corner of Wisconsin. Sauk and Langlade
are rural counties in the south-central and northern parts of the
state, respectively.

Participating pharmacies represented 145 NeuGen health plan
members. Pharmacists and staff at these locations participated in
an orientation webinar that introduced program design and imple-
mentation. Pharmacists were also asked to view e-learning mod-
ules on self-measurement of blood pressure and accurate blood
pressure management (10,11). The Pharmacy Society of Wiscon-
sin provided hypertension-specific clinical toolkits and adherence
training and tools to work with patients to identify solutions to
self-reported adherence barriers. NeuGen incentivized participat-
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ing pharmacies by providing reimbursement for MTM service de-
livery, a tablet computer to facilitate survey completion, and a sti-
pend for marketing and data collection.

Recruitment. NeuGen contacted 145 eligible members via mail,
informing them of the program, that their pharmacy was particip-
ating, and offering them a $25 gift card incentive to a local gas sta-
tion/convenience store for completion of 2 in-person visits with
the pharmacist. Interested members were asked to contact their
pharmacy to learn more. Pharmacy staff members made follow-up
telephone calls to nonrespondents 2 to 4 weeks after the mailing.
Of 145 eligible NeuGen members, 42% (N = 61) agreed to parti-
cipate.

MTM service delivery and participant survey. Pharmacists suc-
cessfully delivered 2 in-person MTM visits to 59 participants from
May through September 2018. The time between participant visits
varied from approximately 4 to 6 weeks. At the beginning of each
visit, pharmacists administered a participant survey that docu-
mented self-reported barriers to antihypertensive medication ad-
herence and use of blood pressure self-measurement/monitoring
tools. The survey was followed by the completion of a CMR/A
service. Throughout the service, pharmacists provided verbal edu-
cation about healthy lifestyle changes, educated participants on
blood pressure self-measurement and monitoring, and used motiv-
ational interviewing techniques to address adherence barriers.
Classifying adherence barriers into 5 domains (system, under-
standing, motivation, recall, and financial) aided pharmacists in
generating adherence solutions. Pharmacists also provided the fol-
lowing tools to patients: personal medication list, medication ac-
tion plan, self-measurement of blood pressure education form, and
a log for recording home blood pressure readings. Following both
visits, participants completed an online exit survey on satisfaction.
To ensure HIPAA (Health Insurance Portability and Accountabil-
ity Act) compliance, pharmacists submitted anonymous survey
d a t a  d i r e c t l y  t o  N e u G e n  v i a  S u r v e y M o n k e y
(www.surveymonkey.com/). If needed, pharmacists communic-
ated with participants’ primary care providers to optimize medica-
tion therapy following both visits. Pharmacists gave each parti-
cipant a blood pressure monitor paid for by NeuGen and the De-
partment of Health Services.

Evaluation Methods
We conducted McNemar tests of correlated proportions on paired
survey data collected from May through September 2018 to evalu-
ate changes in participant-reported use of self-management tools.
We also quantified changes in proportions of participants who re-
ported experiencing barriers to antihypertensive medication adher-
ence before and after MTM service delivery. Finally, we assessed

overall participant satisfaction with pharmacist-provided care. We
conducted quantitative analyses in SAS version 9.4 (SAS Institute
Inc) and Microsoft Excel version 14.0 (Microsoft Corp). The Phar-
macy Society of Wisconsin adapted pharmacist satisfaction ques-
tions from Ried et al (12) and medication adherence tools from the
Brief Medication Questionnaire (13) (Box). We did not conduct
prospective power calculations because of the rapid planning and
execution of the pilot required by the ASTHO learning collaborat-
ive’s timeline.

Box. Questions in Pharmacist Satisfaction Survey

How would you rate the overall care you received from your pharmacists?
[Answer options were very poor, poor, fair, good, or very good.]

Do you use any of the following to help you manage your blood pressure?
[Answer options were yes or no.]

A monitor to check my blood pressure at home•

A log to keep track of my blood pressure readings•

A log to track the days I take my blood pressure medication•

How much difficulty do you have in the following areas with your blood
pressure medication? [Answer options were none, a little, some, or a lot.]

Remembering my medication dosage(s)•

Remembering if I took my medication•

Paying for my medication•

Refilling my medication•

Unwanted side effects from my medication•

Reading my medication bottles•

Other concerns or problems with my medications•

Results
From May through September 2018, 28 women and 33 men parti-
cipated in the pilot program. Ages ranged from 35 to 76, with a
mean age of 60. Fifty-nine participants completed both visits.

Self-reported use of self-management tools. We observed im-
provements in self-reported use of self-management tools (Table).
Following program participation, patients were more likely to re-
port use of a log to track blood pressure readings (χ2 [1, N = 59] =
35.1, P < .001). Participants were also more likely to report use of
a log to track antihypertensive medication use (χ2 [1, N = 59] =
8.1, P = .045). Participants were also more likely to report use of
self-measuring blood pressure monitors (χ2 [1, N = 59] = 39.0, P <
.001).

PREVENTING CHRONIC DISEASE VOLUME 17, E105

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY SEPTEMBER 2020

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2020/20_0058.htm • Centers for Disease Control and Prevention       3



Adherence barriers. The number of patients experiencing adher-
ence barriers decreased across all categories after the second visit
(Table). Participants most frequently reported remembering
dosage and remembering to take medications as barriers to anti-
hypertensive medication adherence. The proportion of parti-
cipants who reported experiencing any level of difficulty remem-
bering their medication dosage decreased by 50% following MTM
service delivery. The proportion of participants who experienced
difficulty remembering to take their antihypertensive medications
decreased by 60%. Participation in the adherence barrier ques-
tions was not powered for statistical comparison of pre/post res-
ults.

Satisfaction and participant engagement in self-management. Fol-
lowing MTM delivery, 58 participants rated the pharmacist’s over-
all care and ability as very good. Most (58) also agreed or strongly
agreed with the statement that, as a result of their participation in
the program, they were going to take a more active role in man-
aging their blood pressure.

Implications for Public Health
We created, implemented, and evaluated an MTM pilot program
in Wisconsin that showed early indications of the positive impact
pharmacists can have on blood pressure self-management. We ob-
served reductions in self-reported barriers to adherence to anti-
hypertensive medication therapy and increased use of self-
management tools. Moreover, participants reported high satisfac-
tion with their pharmacist’s care overall. NeuGen indicated that
member engagement for this collaborative pilot was considerably
higher than for pilot interventions they implemented alone. When
patient, pharmacist, and payer incentives are aligned, sustainable
programs with demonstrable benefits are created. Collaborative
programs between pharmacists, public health, and health insurers
contextualize and localize existing evidence that MTM services
improve cardiovascular-related health outcomes.

Our study had several limitations. The number of pharmacies and
participants was modest and limited our ability to conduct more
rigorous analyses of clinical outcomes, particularly on blood pres-
sure readings. Additionally, our participants were drawn from a
nonrandom cluster sample of NeuGen members and likely shared
similar social, educational, economic, and cultural backgrounds.
Pharmacist selection was also based on nonrandom clustering of
NeuGen members with hypertension, and aided by Pharmacy So-
ciety of Wisconsin recruitment. Finally, the short time frame of the
ASTHO learning collaborative did not allow exploration of longit-
udinal outcomes. Despite these limitations, our pilot program gal-
vanized and matured interagency relationships to improve popula-
tion health in Wisconsin. In 2019, NeuGen extended its collabora-

tion with the Pharmacy Society of Wisconsin and the Wisconsin
Department of Health Services Division of Public Health by
launching another MTM program for members with comorbid
chronic conditions (hypertension, prediabetes, diabetes, and hyper-
lipidemia). NeuGen continues to reimburse WPQC pharmacists
for MTM service delivery and to provide technology support,
blood pressure monitors, and gift card incentives to qualifying
members.
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Table

Table. Participant (N = 59) Characteristics Related to Antihypertensive Medication Therapy and Blood Pressure Management Practices, Before and After Imple-
mentation of Medication Therapy Management Services, Wisconsin, May–September 2018a

Characteristic Before After

Experienced adherence barrierb

Remembering dosage 10 5

Remembering to take medications 10 4

Reading medication bottles 8 2

Medication side effects 8 2

Responded yes to use of blood pressure management techniques

Monitor blood pressure at home 14 53

Keep a blood pressure reading log 14 45

Keep a blood pressure medication log 3 14
a Values are number of participants.
b Only categories with at least 1 participant reporting are shown. Includes reports of any level of difficulty (Box).
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