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ABSTRACT

Improving Health Outcomes: Blood Pressure (IHO: BP) was a Quality Improvement (QI) pilot program developed by the
American Medical Association (AMA) and Johns Hopkins Medicine aimed at helping physicians and their care teams better
manage patients with uncontrolled hypertension. The pilot study was conducted at 10 ambulatory practice sites between October
2013 and November 2014 in which the initiative was to devise a framework and intervention strategies for improving hypertension
control. The program included evidence-based tools and materials to support the Measure Accurately, Act Rapidly, and Partner
with Patients (M.A.P.) framework, interactive components with coaching support and peer-to-peer learning opportunities, and
a measurement system supported by health technology, all intended to aid blood pressure management. This paper captures
the learnings from the engagement, experiences, and satisfaction of care teams from the IHO: BP pilot that were used to
adjust, reassess, and refine components of the QI program. Overall, participation in the IHO: BP pilot was associated with an
increase in BP control rates from a mean of 69% to 75% (p < .05) for 3 of the 10 practices. Mean systolic and diastolic blood
pressure was reduced in 8 of 10 practices by a mean of 12.5 mmHg/6.5 mmHg (p < .05). Furthermore, evaluation of participant
experiences indicated that 75% of the respondents were satisfied or very satisfied with the initiative. The results from this study
include components of the pilot that participants indicated were most helpful and were used to generate useful information for
hypertension QI efforts that were later scaled and spread to subsequent initiatives.
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1. INTRODUCTION
Hypertension control is a crucial component for preventing
cardiovascular disease, a factor in more than 400,000 prema-
ture deaths in 2014.[1] In the United States, nearly 86 million
adults have hypertension and approximately 16 million of
these individuals do not have their blood pressure under con-
trol (BP, mmHg) of ≥ 140 systolic and/or ≥ 90 diastolic
despite having a usual source of health care, being aware of

their diagnosis, and receiving treatment for their condition.[2]

Reasons for the lack of hypertension control may include,
but are not limited to, blood pressure measurement errors in
clinical settings, insufficient treatment or therapeutic inertia
(TI) which is the failure to initiate or intensify pharmacother-
apy when blood pressure measurements are uncontrolled, or
suboptimal adherence to the prescribed hypertension therapy.
Achieving hypertension control of 70% or greater among
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patients currently under clinical care could prevent approxi-
mately 50,000 deaths per year.[3, 4]

To address these gaps in hypertension control the American
Medical Association (AMA) partnered with the Johns Hop-
kins Medicine (Johns Hopkins) to develop the Improving
Health Outcomes: Blood Pressure (IHO: BP) quality im-
provement (QI) program focused on helping physicians and
their care teams better manage patients with uncontrolled
hypertension. The IHO: BP pilot aimed to implement and
test an ambulatory QI model developed using evidence based
research and evaluation strategies. QI collaborations have
been shown to improve blood pressure control rates[5, 6] and
a few studies have determined which components are most
helpful to chronic care management.[7–10]

The purpose of this study is to expand the literature on hy-
pertension control improvement collaborations and present
the learnings from the implementation of the IHO: BP pilot
program in order to assess and refine components of the pro-
gram for subsequent initiatives. The results from the pilot
were not expected to create a dynamic shift or significant
improvements in outcomes or BP control rates. The primary
intention of the study was to provide information and gener-
ate participant feedback on the feasibility and usefulness of
the components of the pilot interventions that could be incor-
porated into the next generation of hypertension QI programs
that would be subsequently scaled and spread. The results
may also be useful to others implementing QI pilots. This
paper begins with an overview of the IHO: BP prototype
pilot. It then describes the study procedures used to obtain
clinical and intermediate outcomes from the pilot, as well as
capture experiences of participating care teams. Finally, the
clinical outcomes and participant satisfaction experiences are
discussed along with their implications for future QI projects.

2. IHO: BP QI PROGRAM
2.1 Overview
The IHO: BP pilot involved engaging physicians and care
teams in managing hypertension control among their pa-
tients and consisted of three main components including
(1) evidence-based framework of tools and materials to aid
in blood pressure management, (2) interactive components
with coaching support and peer-to-peer learning opportu-
nities, and (3) a measurement system supported by health
technology to demonstrate the importance of accurate and
credible data in achieving progress and assisting in patient
outreach. The pilot was conducted between October 2013
and November 2014 in 10 ambulatory practices and health
centers, 5 in the Chicago Illinois metropolitan area and 5 in
Maryland. These practices and health centers differed in size,
practice type, and patient characteristics.[11]

2.2 Evidence-based tools and materials

The IHO: BP program provided a standard set of tools and
materials to all participating sites. An evidence-based check-
list, referred to as the Measure Accurately, Act Rapidly,
and Partner with Patients (M.A.P.) checklist, identifies three
clinically-intuitive domains for managing patients with un-
controlled hypertension: M.A.P., Families and Communi-
ties.[12, 13] The Measure Accurately checklist aims to help
clinical care teams ensure the blood pressure measurements
they obtain are most representative of a patient’s true blood
pressure. The Act Rapidly checklist aims to help clinical
care teams decrease TI and promptly begin treatment of hy-
pertension using an evidence-based treatment algorithm once
a diagnosis is made. This is done by helping clinical care
teams measure the extent to which TI occurs in their practice
and discover likely causes in efforts to identify opportunities
for improvement. The Partner with Patients, Families and
Communities checklist aims to empower and support patients
in self-management of their disease by using strategies for
engaging patients, helping them to accurately self-measure
their blood pressure and providing patients and families with
referrals to resources that support medication adherence and
healthy lifestyle interventions. Additional tools and materials
provided to the practice sites consisted of posters containing
a visual and written depiction of proper patient positioning
during blood pressure measurements in order to obtain a read-
ing that is representative of a patient’s true blood pressure, a
Practice Context Assessment (PCA)[11] survey administered
at the beginning and end of the pilot to measure changes in
the culture of the practice to better understand elements that
might affect hypertension control improvement efforts, and
a Gauging Progress Survey (GPS) that allowed sites to as-
sess QI implementation efforts and identify areas for further
improvement.[14]

2.3 Interactive components

The IHO: BP pilot consisted of two interactive components.
Physicians and members of their care teams from participat-
ing sites were brought together for eight educational webi-
nars around the three M.A.P. focus areas. These webinars
allowed participants to discuss the successes and barriers en-
countered in the implementation of the IHO: BP program and
peer-to-peer collaboration to identify solutions to those barri-
ers. Practice sites were also brought together for quarterly
in-person learning events which were designed to create net-
working opportunities for the clinical care teams, strengthen
relationships with the IHO: BP project team, demonstrate
effective use of the tools and resources, share strategies for
improving blood pressure control, and identify solutions for
program improvement.
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2.4 Health technology measurement system
The IHO: BP program provided the 10 participating prac-
tices with automated BP machines as part of an accurate
measurement intervention intended to provide exact BP mea-
surements rather than less precise, rounded measurements
based on a manual aneroid sphygmomanometer BP mea-
surement. Patient clinical data was extracted from each
sites’ electronic health record system by Forward Health
Group (FHG) for performance tracking. The sites were also
given access to FHG’s PopulationManager R© which is a cus-
tomized online population health data management platform
that allowed sites to view their blood pressure control rates,
identify patients with uncontrolled blood pressure and per-
form patient outreach to have uncontrolled patients come in
for a checkup. The data platform demonstrated the impor-
tance of using credible data to drive hypertension control
improvement efforts.[2, 15]

3. METHODS
The primary outcomes for the study were pre- and post-
intervention BP control rates at each site; average systolic
blood pressure/diastolic blood pressure (SBP/DBP) among
patients with uncontrolled blood pressure; TI defined as the
percentage of encounters with documented uncontrolled BP
among patients with a hypertension diagnosis and no change
in medication; terminal digit preference (defined as the per-
centage of BP readings ending in zero); and overall partic-
ipant satisfaction with the IHO: BP program components.
The IHO: BP team also utilized the data extracted by FHG
to evaluate these outcomes. The study population included
patients between the ages of 18-85 years with a diagnosis of
hypertension from the 10 practice sites. Eligible patients had
at least one office visit with a recorded BP in their electronic
health record in 2014. Patients who met the exclusion criteria
of the National Quality Forum Measure 18 for hypertension
control were excluded. Two-tailed t-tests were performed to
assess differences between pre- and post-intervention in BP
control rates and for changes in the mean SBP and DBP for
uncontrolled patients. Joinpoint regression analysis of trends
in TI were evaluated for participants and a comparison group
(patients from nonparticipating physicians at the 10 sites)
using Joinpoint Regression Program, Version 4.2.0.2 (Sta-
tistical Research and Applications Branch, National Cancer
Institute). This method was applied to identify significant
changes in trends, and a maximum of three joinpoints was
allowed for each estimation.

Participant satisfaction data were collected from an online
Site Experience Survey (SES) at the end of the pilot to specif-
ically quantify usefulness of the various IHO: BP compo-
nents to identify areas that were most helpful, and determine

elements that could be improved. The survey was sent to
actively engaged participants including physicians, nurses,
and physician assistants who had taken the PCA survey and
attended at least 1 interactive webinar or in-person learning
event. Satisfaction ratings (1 to 5 on a Likert scale where 1 =
very dissatisfied and 5 = very satisfied) with were collapsed
into three categories: satisfied (satisfied or very satisfied),
neutral and dissatisfied (dissatisfied or very dissatisfied). For
items gauging the helpfulness of other components, we ob-
tained the mean results on a scale of 1-3 (score of 1 = not
helpful, score of 2 = helpful, score of 3 = very helpful).
Utilization of the M.A.P framework tools was measured by
questions acknowledging the use of the tools (yes or no).
For items measuring level of agreement, mean results were
obtained on a scale of 1-4 (score of 1 = strongly disagree,
score of 2 = disagree, score of 3 = agree and score of 4 =
strongly agree). With the exception of the joinpoint regres-
sions, we used SAS version 9.4 (SAS Institute, Cary, NC)
and STATA 13 (StataCorp LP, College Station, TX) software
for all analyses. This study was deemed exempt from Institu-
tional Review Board approval by the Office for the Protection
of Research Subjects at the University of Illinois at Chicago
and the Office of Human Subjects Research at John Hopkins
Medicine.

4. RESULTS
4.1 BP control rates and mean SBP/DBP
The results shown in Figure 1 (n = 26,235 patients in 2013
and n = 28,847 patients in 2014) suggest that participation in
the IHO: BP program was associated with increased BP con-
trol rates for 3 of the 10 practices, from an average of 69% to
75% (p < .05). This may reflect reductions in terminal digit
preference from the use of automated BP machines. Four
practices had statistically significantly lower control rates,
while 8 of the 10 practices saw the mean SBP/DBP reduced
by 12.5 mmHg/6.6 mmHg (p < .05).

The annual percent changes (APCs) are reported for the par-
ticipants and non-participants using a log-linear model are
shown in Figures 2 and 3. Trend in TI for the participant
group showed a decrease during 2014 (APC -0.0043%, p

= .025); TI displayed a negative trend that was not statisti-
cally significant, in 2014 for the comparison group (APC =
-0.0051%, p = .068).

For patients whose blood pressure was uncontrolled in the
TI measure, analyses of the BP control rate within 30 days
of medication change and the mean number of days between
visits is in Table 1. The BP control rate for the participant
group was higher than for the comparison group (0.50 vs.
0.43, p = .012); days between visits was higher for the partic-
ipant than the comparison group (17.9 vs. 15.8, p < .0001).
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Figure 1. Site level changes in BP control rates and mean SBP/DBP for patients with uncontrolled BP pre-intervention
(2013) vs. post-intervention (2014)

Figure 2. Trends in therapeutic inertia participants

Table 1. Differences in BP control rate and days between visits for uncontrolled patients with medication change
 

 

Variable Participant Group Non-Participant Group t-value p-value 

BP Control Rate 0.50 0.43 -2.51 .012 
Days Between Visits 17.9 15.8 -4.60 < .0001 
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Figure 3. Trends in therapeutic inertia non-participants

4.2 Participant satisfaction

The SES was collected from 33 of the 47 participants to
whom it was distributed yielding a response rate of 70.2%.
The sample included one or more respondents from each of
the ten practice sites. Initially, 114 participants were eligible
for the SES based on completion of the baseline PCA survey,
however, 68 individuals (57.0%) were excluded from this
sample because they did not demonstrate active engagement
in the program as defined by participating in an interactive
component and 2 individuals (1.8%) were excluded because
they resigned from the practice prior to the conclusion of
the program. The SES survey responses indicated that 75%
of the respondents were satisfied or very satisfied with the
initiative ((mean score of 2.71 [SD = 0.52]) on a scale of 1-3
where 1 = dissatisfied, and 3 = very satisfied).

Table 2 provides the ratings for helpfulness of the various
components of the IHO: BP program. The learning events
were reported to be most helpful with an average value of
2.57 (SD = 0.50) (on a scale of 1-3 where 1 = not helpful
and 3 = very helpful) and the webinars were the least helpful
with an average value of 2.10 (SD = 0.40).

Regarding the level of agreement for the core benefits of
the IHO: BP program on a scale of 1-3, the overall results
indicate that “improvements in delivery of primary care”,
and “changes in overall culture”, ranked highest with mean
scores of 3.48 (SD = 0.71) and 3.47 (SD = 0.75), respec-
tively (results not shown). The level of agreement that the
initiative “helped improve hypertension care for patients”,
“made administrative operations more efficient”, and “helped

understand the importance of blood pressure control” ranged
from average scores of 3.39 (SD = 0.61) to 3.34 (SD = 0.69).
On the lowest end of the scale was agreement with “aid in
reducing health disparities” with a score of 3.09 (SD = 0.84).
Nonetheless, all of the mean scores indicate the IHO: BP
program helped in several areas.

Table 2. Average scores for helpfulness of IHO: BP
program components (scores 1 to 3, where 1= not helpful
and 3 = very helpful)

 

 

Program Component Mean (SD) 

Learning Events 2.567 (0.504) 

Posters 2.484 (0.626) 

PopulationManager® 2.400 (0.498) 

M.A.P. Framework Tools 2.379 (0.561) 

Gauging Progress Survey 2.258 (0.514) 

Practice Context Assessment 2.129 (0.562) 

Webinars 2.097 (0.396) 

 

5. DISCUSSION
The IHO: BP pilot program was a multi-faceted QI approach
comprised of several effective methodologies[9, 10] includ-
ing evidence-based checklists to aid in implementation ef-
forts,[16–18] ongoing practice facilitation,[19, 20] opportunities
for peer-to-peer learning, and the use of a health technology
platform.[21, 22] The study applied multi-level observational
data to evaluate the impact of the program on blood pressure
control rates and other outcome measures. The compari-
son of pre- and post-intervention measurements indicated
program participation resulted in marginal improvements
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in BP control rates, which is partially due to reductions in
terminal digit preferences (data not shown) from the use of
automated BP machines. Patients with poorly controlled hy-
pertension showed significant reductions in mean SBP/DBP
among the majority of participating sites. Program partici-
pation was also associated with a significant reduction in TI,
an intermediate outcome measure associated with program
interventions aimed at acting rapidly to manage uncontrolled
BP.

5.1 Learnings
Collective feedback obtained from this pilot was used assess
and modify various components of the hypertension QI pilot
program so they could be used in subsequent hypertension
control projects. As a result of this feedback, the tools and
resources were refined as follows:

(1) Participants indicated that the in-person learning
events were the most helpful component of the pro-
gram, providing opportunities to share successes, ex-
change knowledge and strategies for improvement, and
network with other peers. However, they also reported
the virtual didactic webinars were the least helpful
component on the program since they interrupted pa-
tient flow for medical practitioners and did not gain
much value from the instruction of the informational
content. Using this feedback, “Share Your Experience”
webinars were created in the subsequent hypertension
QI initiatives which combined the networking aspect
of the in-person learning events with the virtual as-
pect of the webinars. In efforts to increase the benefits
from these events, participants in the latter hyperten-
sion QI programs were provided early access to short
pre-recorded educational podcasts with an accompa-
nying one-page informational sheet, both of which
can be reviewed at the participants convenience.[23–25]

Furthermore, the webinars were transformed into dis-
cussions between the various participants in which
they shared the successes and barriers they encoun-
tered during implementation of the QI components.
This new format increased flexibility and peer-to-peer
learning opportunities for participants in the spread of
subsequent hypertension initiatives.

(2) The second most helpful piece of the hypertension im-
provement program was the blood pressure measure-
ment posters sent for display at the practice sites. As a
result of this feedback, these were modified to show
the most critical steps for measuring blood pressure
accurately, the potential impact to measurement, and
evidence-based recommendations for correct position-
ing. The posters have been shared with practices and

health centers nationwide, and in an effort to easily dis-
tribute them on a large scale they are also available on
the AMA and other collaborator websites.[26, 27] Some
of these materials were converted into formats that
would be available for display on electronic mobile
applications.

(3) The M.A.P. framework tools were the core of the IHO:
BP pilot. Although the overall helpfulness of the
M.A.P. framework tools was 2.38 (SD = 0.56), 94% of
the survey respondents reported utilizing the Measure
Accurately tools, 84% reported using the Act Rapidly
and 71% reported using the Partner with Patients tools.
Participants reported that tools were useful; however
the curriculum was dense and required a heavy time
commitment. Based on these comments, the M.A.P.
tools were refined into fast fact sheets which were
intended to make it easier for practices to quickly in-
corporate the content. Furthermore, these tools have
also been made readily available online for wider and
easier access.[26]

(4) Finally, the survey components of the hypertension
initiative were ranked on the low end for being help-
ful for hypertension QI efforts. The PCA and GPS
were intended to measure changes in practice culture
as well as assess the level of implementation of the
IHO: BP program, however they were quite lengthy.
These items were refined in the spread of the QI mate-
rials and were replaced with more simplified baseline
assessments such as the PCA v2.0 which was 45%
shorter than the original version.[11]

5.2 Limitations
Although there have been some strong findings from the IHO:
BP pilot in terms of care team engagement, experience and
satisfaction, we do recognize several limitations. This study
was a pilot test of a QI initiative and included a small number
of primary care practices or health centers. Nevertheless,
there was variation in the characteristics of each practice
so it is likely that the experience of these teams is gener-
alizable. Still, large-scale implementation of the IHO: BP
program will likely require more attention to local adaptation
of implementation methods.

Additionally, as the program progressed, site implementation
of evidence-based tools and checklists decreased. During
the pilot, participants were first educated on Measure Accu-
rately, then Act Rapidly and finally Partner with Patients. To
address this issue in future iterations of the QI initiative, the
revised IHO: BP program incorporates more flexibility in the
length of implementation; one version of the program is nine
months and another version is six months. Future iterations
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of the IHO: BP program may also allow participants to im-
plement tools and interventions based on need, and forego
areas in which the site is already performing well.

6. CONCLUSION

The IHO: BP program was a ground breaking effort in devel-
oping a foundation to evaluate the impact of a robust hyper-
tension QI program on blood pressure control rates and other
outcomes. Although further application and development of
this initial work is still needed to better improve the manage-
ment of patients with uncontrolled hypertension, participants
from this pilot study provided critical feedback around the
feasibility and usefulness of components of the QI framework
that led to refinements and modifications made available for
spread to other hypertension improvement initiatives, includ-
ing projects in various Quality Innovation Network-Quality
Improvement Organizations and in the Agency for Health-
care Research and Quality funded project.[28] More recently,
the AMA has collaborated with the Care Coordination In-
stitute.[29] and the American Heart Association in Target:
BP.[26] The changes in the primary outcomes measured dur-

ing the IHO: BP pilot may not reflect the potential impact
of the program, but these efforts continue to offer valuable
insights to the IHO: BP project team on how best to engage
physicians and care teams across the nation in the effort to
improve blood pressure control and reduce the risks of heart
attack and strokes.
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