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Abstract
Background: In the United States, young adults (18-39 year-olds)
have the lowest hypertension control rates (35%) compared to
middle-aged (58%) and older (54%) adults. Ambulatory care for
hypertension management often focuses on medication with little
time for self-management and behavioral counseling. This study
was designed to evaluate the feasibility of MyHEART, a telephonebased health coach self-management intervention for young adults.
The goals were to determine the intervention’s ability to: 1) recruit
young adults with uncontrolled hypertension, 2) maintain ongoing
communication between the coach and participants, 3) increase
participants’ engagement in self-management, 4) document coachpatient communication in the electronic health record, and 5) assess
patient acceptability.
Methods: Eligible participants were identified through the electronic
health record. Inclusion criteria included 18-39 year-olds, with
ICD-9 hypertension diagnoses and uncontrolled hypertension (≥
140/90 mmHg), receiving regular primary care at a large multispecialty group practice. The intervention consisted of 6 telephone
self-management sessions by a health coach targeting lifestyle
modifications. Patients completed an open-ended acceptability
survey.
Results: Study uptake was 47% (9 enrolled/19 eligible). Mean (SD)
age was 35.8 (2.6) years, 78% male, and 33% Black. Over 85% of
enrolled young adults maintained communication with their health
coach. At baseline, 11% reported checking their blood pressure
outside of clinic; 44% reported blood pressure monitoring after the
study. All coach-patient encounters were successfully documented
in the electronic health record for primary care provider review.
Open-ended responses from all surveys indicated that participants
had a positive experience with the MyHEART intervention.
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Conclusions: This study demonstrated that MyHEART was feasible
and acceptable to young adults with uncontrolled hypertension.
Health coaches can effectively maintain ongoing communication
with young adults, document communication in the electronic
health record, and increase engagement with home blood pressure
monitoring. The results of this study will inform a multi-center young
adult randomized controlled trial of MyHEART.
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Introduction
In the U.S., over 10 million 18-39 year-olds (1 in 5 men; 1 in 6
women) have hypertension [1,2], increasing their risk of heart failure,
stroke, and chronic kidney disease [3,4]. Hypertension control
reduces morbidity and mortality [5,6]. Yet only 35% of young adults
with hypertension in the U.S. have achieved blood pressure control (<
140/90 mmHg), in contrast to 56% of ≥ 40 year-olds [4].
Traditional hypertension self-management programs targeted
towards adults ≥ 50 years old primarily focus on medication
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titration [7-9]. In contrast, among young adults, a trial of lifestyle
modifications is the preferred initial hypertension treatment step
for mild hypertension [10]. Unfortunately, current healthcare
delivery for hypertension does not routinely provide hypertension
self-management counseling (home blood pressure monitoring
and lifestyle modifications) and follow-up for young adults [11,12].
Critical provider and patient barriers include limited time to manage
multiple co-morbidities and clinic visit non-adherence (young adult
clinic no-shows; not scheduling follow-up visits) [13]. Therefore,
feasible out-of-clinic self-management support is needed to help
overcome these barriers.
To address the unmet need for hypertension care in young adults,
we developed MyHEART (My Hypertension Education and Reaching
Target), a multi-component intervention founded on the SelfDetermination Theory (SDT) [14] designed to achieve hypertension
self-management among young adults with uncontrolled
hypertension. The intervention was co-designed with young adults
with hypertension and primary care providers. To design this
intervention, we conducted focus groups of 38 young adults (18-39
year-olds) with hypertension and 9 one-on-one interviews of primary
care providers in academic, urban, and rural communities. Through
these processes, stakeholders voiced preferences and proposed
specific solutions for increasing hypertension self-management
education and hypertension control among young adults.
MyHEART incorporates four main components, recommended
by the Institute of Medicine [15] and the American Heart Association
[16], and implemented by a health coach: 1) telephone-based selfmanagement counseling, 2) home blood pressure monitoring, 3)
young adult-focused hypertension education, and 4) electronic health
record documentation of coach-participant telephone contacts.
MyHEART uses telephone as the primary mode of communication
between patients and coaches, because young adults in our focus
groups indicated a preference for this mode of delivery over text or
in-person visits.
The aim of this 3-month study was to evaluate the feasibility of
the MyHEART program in a large multi-specialty academic health
system to: 1) effectively recruit young adults with uncontrolled
hypertension, 2) maintain ongoing communication between the
coach and each young adult throughout the study, 3) increase young
adults’ engagement in hypertension self-management (out-of-clinic
blood pressure monitoring), 4) effectively document communication
in the electronic health record to maintain communication between
the patient and his/her healthcare team, and 5) assess patient
acceptability.

Methods
Participants
This was a nonrandomized feasibility study with no control
group. This study was approved as a quality improvement study by
the University of Wisconsin Health Sciences Institutional Review
Board (IRB) and did not require written informed consent; it was felt
that requiring written consent would limit recruitment. However, all
potentially eligible participants contacted by the research team were
read an IRB-approved project summary to standardize the delivery
of patient information. Patients verbally agreed to participate in an
audio recorded phone call. Neither patients nor healthcare providers
received payment/reimbursement for participation and they were
notified of this prior to giving verbal authorization.
Eligible patients were identified via the healthcare system’s
electronic health record which had been used in previous studies of
this population [10,17]. Inclusion criteria included: 1) 18-39 years
old at the start of the study, 2) a minimum of two hypertension
ICD-9 coded office visits with any provider (MD, DO, PA, NP) on
different dates in the last 24 months, with at least one code in the past
18 months, 3) receiving regular primary care at the multi-specialty
group practice per the Wisconsin Collaborative for Healthcare
Quality (WCHQ) definition [18], and 4) uncontrolled hypertension
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Table 1: MyHEART feasibility exclusion criteria.
Data Source: Electronic Health Record - Hypertension Registry and
Manual Abstraction
Chronic Kidney Disease (Stage 4 or 5 or Dialysis)
Congestive Heart Failure, Any Etiology
Activated Healthcare Power of Attorney
Skilled nursing facility or correctional facility residence
Currently enrolled in case management or chronic disease management
support services
Sensitive condition diagnosis (e.g., HIV)
Prescribed warfarin, novel oral anticoagulant, or insulin
Data Source: Telephone Screen (Self-report)
Sickle cell anemia or cystic fibrosis
Stroke, myocardial infarction, coronary artery revascularization
Syncope within past 12 months
Prior or planned organ transplant
Chemotherapy or radiation therapy within 6 months
Severely impaired hearing or speech
Current participation in another research study
Pregnant/planning to become pregnant in the next 12 months
Planning to leave the area in the next 3 months
Any health condition that will limit physical activity or diet
Illegal drug use (other than marijuana) in the past 30 days
Unable to read or communicate in English

(≥ 140/90 mmHg) based on the last ambulatory blood pressure
reading. Per WCHQ, patients are defined as receiving regular
primary care by a primary care practice if they had two or more
billable office encounters in an outpatient, non-urgent primary care
setting, or one primary care encounter and one office encounter in
an urgent care setting (regardless of diagnosis code), within 3 years,
with at least one visit occurring in the prior 2 years [19]. The last
ambulatory blood pressure reading had to be within 90 days prior
to study start. If multiple blood pressures were recorded on the same
day of service, the average of the last two blood pressures on that date
was used. Blood pressure readings from inpatient, emergency room,
and urgent care visits and self-reported blood pressure readings were
excluded. Young adults with uncontrolled hypertension who were
prescribed antihypertensive medication were also included since
hypertension self-management is part of the treatment program even
with medication. To address a frequent limitation in previous studies,
patients with diabetes mellitus and chronic kidney disease (stages
1-3) were also included.
Exclusion criteria (Table 1) were first assessed by electronic
health record indicator variables and also manual electronic health
record abstraction. The remaining potentially eligible patients
were mailed an introductory MyHEART packet. This packet was
pre-approved by young adults in the Community Advisors on
Research Design and Strategies (University of Wisconsin Network
for Research Support - CARDS®) program and primary care leaders
of the healthcare system. The packet included: a flyer summarizing
the MyHEART program, a pre-paid opt-out postcard, an overview
sheet explaining high blood pressure, a handout with instructions on
home blood pressure monitoring, a lifestyle modification goal sheet
(that would be completed during the program), and a magnet of the
MyHEART logo. If an opt-out response was not received by mail or
email after 2 weeks, the research coordinator contacted patients to
perform a telephone screen of remaining exclusion criteria. Phone
numbers were acquired from the electronic health record and were
> 98% accurate. Patients who met at least one exclusion criteria
were ineligible (Figure 1). Patients who did not answer or return the
coordinator’s call after three attempts were also excluded.

Intervention
During the MyHEART feasibility study, all participants continued
to receive usual hypertension care from their primary care provider.
The MyHEART intervention involved a health coach calling all
eligible and enrolled young adults to perform hypertension selfmanagement telephone counseling. Calls continued every 2 weeks
ISSN: 2474-3690
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Patients meeting WCHQ hypertrnsion
and medically homed criteria:
n = 67
Electronic Health Record Review
Exclusions: n = 42
Last EHR BP normal (< 140/90 mmHg): 32
Last BP > 12 months ago: 8
Sensitive Condition Diagnosis: 1
Aortic stenosis: 1
Mailed Invitation Packet:
n = 25
Excluded: n = 2
Opt-Out Card returned: 2
Telephone Screening
Attempt: n = 23
Excluded: n = 4
Moving/moved to another state: 3
Recently became pregnant: 1
Refused/No Response: n = 10
No answer: 5
Phone number disconneted: 3
Refused: 2 (1 = too busy, 1 = felt not
needed, recently lost 30 pounds)
Eligible and Enrolled:
n=9

WCHQ: Wisconsin, Collaborative for Healthcare Quality
EHR: Electronic Health Record
BP: Blood Pressure
Figure 1: CONSORT - MyHEART feasibility.
CONSORT (Consolidated Standards of Reporting Trials) flow diagram of the progress through the phases of patient identification, exclusion, and enrollment.

for a total of 6 calls. The interpersonal interaction between the coach
and participants in MyHEART was based on the self-determination
theory (SDT), which promotes principles consistent with motivational
interviewing [20]. The coach’s goal over the 3-month period was to
help young adults establish self-management skills.
For this feasibility study, the health coach was a clinical employee
within the healthcare system with baseline knowledge of the electronic
health record system. Prior to implementing MyHEART, the health
coach received 8 hours of training (2 hours, once a week for 4 weeks)
led by faculty with experience in behavioral theories and coaching from
the University of Wisconsin School of Nursing (Diane Lauver, coauthor). This training focused on self-determination theory concepts
that overlap with concepts relevant to motivational interviewing [21].
Training included interactive lectures and videos, role playing, and
assessment of the coach’s fidelity of protocol delivery with an a priori
skills checklist, followed by problem solving and debriefing [22,23].
The research team created a MyHEART Health Coach Guide for
fidelity of delivery by the coach [22]. The guide included suggested
open-ended questions to ask about the target behaviors. The coach
promoted autonomy by individualizing the order and depth of
Johnson et al. J Hypertens Manag 2016, 2:016

educational content based on the behavioral goals chosen by the
participant and focusing on patient-identified motives for behavior
change [24,25]. In our guide, we specified what a coach should do if
participants reported potentially serious symptoms (e.g., chest pain,
headache, vision changes, shortness of breath), significantly elevated
out-of-clinic blood pressures (systolic blood pressure ≥ 180 mmHg or
diastolic blood pressure ≥ 110 mmHg), psychiatric concerns, and/or
substance abuse. The coach was to contact the primary care provider
or the principal investigator (Heather Johnson, author) immediately.
The guide included instructions on when the coach should contact
emergency services (i.e., 911), but we had no emergencies.
There were nine self-management modules for MyHEART (Table
2) that were designed based upon our young adult focus groups,
previous interventions [25-27], and hypertension guidelines [28].
During the first call, all young adult participants started with the home
blood pressure monitoring and hypertension knowledge modules.
Home blood pressure feedback was also provided during all followup phone calls, which included review of the patient’s blood pressures
and discussion of any barriers to home blood pressure monitoring.
The order of the remaining modules was guided by the young adult
ISSN: 2474-3690
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Table 2: MyHEART feasibility young adult education modules.
Module

Topic Overview

Home Blood Pressure Monitoring

How to measure blood pressure at home (or outside of clinic)

Hypertension Knowledge

Define blood pressure, hypertension, and goal blood pressure

Low Sodium

Reading labels, effects of sodium on blood pressure

Dietary Approaches to Stop Hypertension (DASH) Eating Plan

DASH components, meal planning

Weight Loss/Maintenance

Relationship of weight with hypertension, dietary and activity options to lose weight, time
management

Smoking Cessation

Negative effects of tobacco on heart health, tobacco cessation information for the Wisconsin
Quit Line

Moderate Alcohol Consumptions

Negative effects of high alcohol consumption on heart health; Primary care provider notification
for addiction services consultation if needed

Blood Pressure Medicine

Why blood pressure medications may be part of the treatment plan

Social Support

Local resources to reduce no-shows and for community activity options

Stress Management

Stress with chronic disease and life stressors

Figure 2: Health coach electronic health record template.
Screen capture of the electronic health record lifestyle counseling documentation template. The MyHEART health coach completed a separate entry for each
young adult-coach telephone call. The documentation was accessible by the patient’s primary care provider and healthcare team.

participant’s choice (autonomy) based on their individual goals. All
relevant modules were covered during the intervention as applicable
(e.g., tobacco cessation only among tobacco users). At the end of the
phone calls, the health coach asked participants if they were willing to
receive handouts from the MyHEART curriculum to reinforce topics
discussed. If they agreed, they had an option of receiving handouts by
email or postal mail. At the time of this study, our healthcare system
patient portal did not have a means to provide handouts electronically.
Some study handouts were identified from national organizations
(e.g., the American Heart Association, Centers for Disease Control,
National Institutes of Health); others were created by the MyHEART
team to include specific information requested by our young adult
focus group participants, on topics such as dealing with stress and
school-work time management. The MyHEART handouts were
formatted with a Flesch-Kincaid readability of ≤ 6th grade [29].
All telephone encounters between the health coach and
participants were documented by the coach in an electronic health
record template (Figure 2; Epic Health Link Electronic Health Record
System). This allowed the young adult’s primary care provider and
patient care team to review the home blood pressures and topics
discussed. All of the coach’s calls were audio recorded with the
Johnson et al. J Hypertens Manag 2016, 2:016

participant’s recorded verbal permission. Health coach fidelity of the
intervention delivery by the coach was evaluated using digital audiorecordings [30] of the contacts and review of their electronic health
record documentation. Our fidelity evaluation included assessment
of adherence to MyHEART’s intervention protocol [31]. Overall,
10% of each type of call (i.e., baseline, follow-up, final) was randomly
selected from all recorded calls. Fidelity data are in-progress and will
be reported in a separate manuscript.

Data collection and analysis
Baseline participant demographic data were abstracted from
the electronic health record at the time of study eligibility. Coded
responses on the abstraction form were analyzed using descriptive
statistics and Microsoft Excel. Insights into young adults’ experiences
of the MyHEART program emerged from the comments of the
acceptability survey completed at 3-months and direct quotes are
provided in the Results [32,33].

Results
Study enrollment occurred from January 2015-May 2015 and
follow-up was for 3 months. As shown in the CONSORT diagram
ISSN: 2474-3690
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Table 3: MyHEART feasibility baseline demographics (n = 9).
Age, m (SD)

35.8 (2.6)

Male, n (%)

7 (78%)

Race (self-report), n (%)
White

5 (56%)

Black

3 (33%)

Other

1 (11%)

Baseline SBP, mmHg, m (SD)

141.5 (13)

Baseline DBP, mmHg, m (SD)

93 (3.8)

Primary Care Clinic, n (%)
Internal Medicine

7 (77%)

Family Medicine

2 (23%)

Distance from Primary Clinic, n (%)
< 10 miles

5 (55%)

10-30 miles

2 (22.5%)

> 30 miles

2 (22.5%)

Table 4: Sample patient acceptability comments from the MyHEART feasibility
study.
Question

Free Text Survey Responses

The things I liked best about the
MyHEART program were:

38 -year-old male: “I have lower blood
pressures and fewer headaches.”

What was it about the MyHEART
program that was most helpful to
your goals?

37-year-old male: “Phone calls make me
accountable. It is now in my head to make
good decisions.”

What was it about the MyHEART
program that motivated you?

36-year-old male: “I don’t want to die
young and I want to be here for my family.”

(Figure 1; also see additional file), we screened a total of 67 patients;
42 (62%) were excluded after review of their electronic health record
due to achievement of hypertension control (< 140/90 mmHg; n
= 11), last blood pressure reading documented more than 90 days
since study start (n = 26), a sensitive condition diagnosis (e.g., HIV
diagnosis; n = 3), and/or a contraindicated medical condition (e.g.,
aortic valve stenosis; n = 2). Twenty-five invitation packets were
mailed and, of this group, 2 patients (8%) returned opt-out postcards.
Telephone screening and enrollment (Jamie LaMantia, co-author)
was attempted for the remaining 23 potentially eligible patients: 3
(13%) reported plans to move to another state (exclusion criteria),
and 1 (4%) recently became pregnant (exclusion criteria). Ten patients
did not respond, could not be reached, or refused: 5 (22%) did not
answer the phone, 3 (13%) had a disconnected phone number, 2 (9%)
refused and cited reasons of “too busy” (n = 1) and “not needed” (n =
1); this latter patient reported successfully already losing 30 pounds.
This resulted in a study uptake of 9 enrolled/19 eligible (47%).
According to table 3, among enrolled patients, the mean (SD)
age was 35.8 (2.6) years old, 78% male, 55% White, and 18% Black.
The mean (SD) systolic blood pressure at baseline (defined as the last
ambulatory blood pressure within 90 days prior to the study) was
141.5 (13) mmHg and the diastolic was 93 (3.8) mmHg. Clinic blood
pressures were not assessed at the end of the study since it was not an
outcome of this study. The majority of patients (75%) had Internal
Medicine primary care providers and 50% of participants lived ≥ 10
miles from their primary clinic. Of the 9 enrolled patients, 8 (89%)
maintained communication with the health coach beyond the first
call; 1 patient was not able to be reached after the first call.
The median time of the first call was 17.5 minutes (range: 1420) and each follow-up call duration was a median 14 (range: 9-16)
minutes. At the initial call, 7 of the 9 participants (78%) reported
receiving the mailed MyHEART introductory packet. Only 1
participant (11%) reported ever checking their blood pressure outside
of clinic prior to program enrollment. After the feasibility study, 4
of the 9 participants (44%) reported checking their blood pressure
outside of a clinic at least once/week, with home being the usual
location.
The health coach was able to document all (100%) telephone
encounters in the electronic health record template (Figure 2).
Outside of home blood pressure monitoring, the most common topic
discussed between the health coach and participants were low sodium/
DASH diets and stress management (each discussed in 89% of calls).
Johnson et al. J Hypertens Manag 2016, 2:016

We received a 44% response rate (n = 4) to our patient satisfaction
questionnaire among the 9 enrolled participants. All of the responses
were positive and representative responses are provided in table 4. No
known harms or unintended effects were reported or identified by the
study team. The study was not prematurely ended.

Discussion
MyHEART is a theoretically-based intervention [34,35] designed
to address the low rates of hypertension control among young adults
in the U.S. [4]. This multi-component intervention was deemed
feasible at this multi-specialty group practice. The identification of
potentially eligible participants via the electronic health record was
successfully implemented using definitions from our prior studies
[10,17]. Since we required recent clinic blood pressures (≤ 90 days) we
learned the need to increase the frequency of indicator data queries
from the electronic health record to have more up-to-date eligibility
data, and we are able to adapt the protocols accordingly.
Study uptake was 47% (9/19) among eligible patients, which
is a high enrollment rate [27], and reflects MyHEART’s ability to
effectively recruit a challenging, mobile young adult population.
However, we had a low representation of the youngest adult age
group (18-29 year-olds). One possible reason is that for this feasibility
study we were limited to ½ day of the health coach’s time (usually
the same day of the week). This would disproportionately impact
the youngest age group because of the higher proportion of students
and limited availability. In addition, there were fewer eligible within
this age group. For the larger randomized controlled trial, additional
recruitment steps will include varying the time of day and days of
the week for the health coach’s schedule, partnering with primary
care providers to review weekly panels, and posting announcements
within primary care clinics [36]. Unfortunately, we did not power the
study for clinical (blood pressure) outcomes, but the results of this
feasibility study will strengthen the design and sample size estimation
of our larger, randomized controlled trial.
One significant strength of the MyHEART program is that
almost 80% of our population was male. The predominant gender of
our study population reflected high prevalence rates of hypertension
among young adult males in the U.S. [4]. In addition, we retained
our participants; we maintained communication with 89% of the
participants after initial enrollment. This could be explained by our
preliminary research with young adults to inform the design of the
MyHEART program. Our retention rate may be explained by our
deliberate focus on meeting interpersonal needs with coaching; we did
not “tell them what to do”. However, selection bias during screening/
enrollment may also contribute to our higher retention rate which
will be addressed in the study design of our larger clinical trial.
Furthermore, because 50% of the participants lived ≥ 10 miles
from their primary care clinic, MyHEART can potentially help with
transportation barriers associated with hypertension follow-up visits.
Although we did not provide home blood pressure monitors for this
feasibility study, we had an increase in home blood pressure monitoring
from 11% to 44% after health coach phone calls. We were also able to
effectively document the coach-patient telephone communications
in the electronic health record using standardized templates. For the
randomized controlled trial, we will plan to electronically extract data
from the electronic health record templates. We received 4 of 9 (44%)
patient satisfaction questionnaires. The electronic health record
template was designed solely for medical communications and health
topics; we were unable to capture additional patient acceptability
data from the electronic health record. However, we have edited
our template to allow entry of non-medical patient comments and
subjective data.
In a larger study, considerations for scalability will include the
cost of mailing follow-up patient education handouts; additionally,
mailing handouts does not ensure patients will receive the
information, given this population’s greater likelihood of transition
between residences. Our focus will be to increase the portability of
our patient education via a MyHEART website, email, and increased
ISSN: 2474-3690
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use of the electronic health record patient portal, with future study
designs including video-conferencing (e.g. Skype) and additional
mobile health technology. Although we did not assess provider’s
acceptability of this program, we received unsolicited feedback
about physician’s satisfaction of being able to review and reinforce
hypertension topics discussed by the health coach. Most importantly,
we had outstanding patient acceptability comments across gender
and ethnicity about the MyHEART program which supports the
generalizability of this study. We look forward to ongoing patient and
stakeholder engagement as we transition to a randomized controlled
trial.

Conclusions
This study demonstrated that MyHEART was feasible for
delivery by the healthcare system and acceptable to young adults
with uncontrolled hypertension. MyHEART can successfully
recruit young adults, a hard-to-reach population. Health coaches
can effectively maintain ongoing communication with these young
adults, document this communication in the electronic health record,
and increase young adult’s engagement in home blood pressure
monitoring. The findings from this preliminary study also highlight
the need to increase blood pressure follow-up for young adults with
uncontrolled hypertension and promote effective communication
with their healthcare team. The results of this study will inform a
multi-center young adult randomized controlled trial of MyHEART
that addresses these intervention goals.
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