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BACKGROUND: Accelerated translation of real-world
interventions for hypertension management is critical to
improving cardiovascular outcomes and reducing
disparities.
OBJECTIVE: To determine whether a positive deviance
approach would improve blood pressure (BP) control
across diverse health systems.
DESIGN: Quality improvement study using 1-year cross
sections of electronic health record data over 5 years
(2013–2017).
PARTICIPANTS: Adults ≥ 18 with hypertension with two
visits in 2 years with at least one primary care visit in the
last year (N = 114,950 at baseline) to a primary care prac-
tice in Better Health Partnership, a regional health im-
provement collaborative.
INTERVENTIONS: Identification of a “positive deviant”
and dissemination of this system’s best practices for
control of hypertension (i.e., accurate/repeat BP mea-
surement; timely follow-up; outreach; standard treat-
ment algorithm; and communication curriculum) us-
ing 3 different intensities (low: Learning Collaborative
events describing the best practices; moderate: Learn-
ing Collaborative events plus consultation when
requested; and high: Learning Collaborative events
plus practice coaching).
MAIN MEASURES: We used a weighted linear model to
estimate the pre- to post-intervention average change in
BP control (< 140/90 mmHg) for 35 continuously partic-
ipating clinics.
KEYRESULTS:BPcontrol post-intervention improvedby
7.6% [95% confidence interval (CI) 6.0–9.1], from 67% in
2013 to 74% in 2017. Subgroups with the greatest abso-
lute improvement in BP control included Medicaid
(12.0%, CI 10.5–13.5), Hispanic (10.5%, 95% CI 8.4–

12.5), and African American (9.0%, 95% CI 7.7–10.4).
Implementation intensity was associated with improve-
ment in BP control (high: 14.9%, 95% CI 0.2–19.5; mod-
erate: 5.2%, 95% CI 0.8–9.5; low: 0.2%, 95% CI−3.9 to
4.3).
CONCLUSIONS: Employing a positive deviance approach
can accelerate translation of real-world best practices into
care across diverse health systems in the context of a
regional health improvement collaborative (RHIC). Using
this approach within RHICs nationwide could translate to
meaningful improvements in cardiovascular morbidity
and mortality.
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BACKGROUND

Improved blood pressure (BP) control leads to reductions
in cardiovascular outcomes and mortality.1,2 However,
managing hypertension is challenging and only 54% of
patients with hypertension nationwide achieve recommen-
ded control (< 140/90 mmHg).3 Blood pressure control
among disadvantaged populations has been particularly
difficult to achieve, as demonstrated by the persistent dis-
parities in BP control by race/ethnicity and income.4–6 The
narrower target range recommended by the most recent
American Colleges of Cardiology/American Heart Associ-
ation hypertension guideline7 will create even greater
challenges.8

The identification and dissemination of effective programs
for hypertension management are critical components of con-
trolling blood pressure. Two recent systematic reviews have
reported successful elements of hypertension programs which
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others could emulate.9,10 However, results from randomized
trials are often difficult to translate into real-world practice due
to an absence of implementation details or features not typi-
cally available to practicing clinicians (e.g., financial incen-
tives for participation or additional research personnel). Taken
together, these and other challenges may contribute to the
documented 17-year delay in translating randomized trials into
practice.11

One innovative technique for improving health outcomes is
positive deviance.12 This approach accelerates improvements
in health by identifying positive deviants (or outliers with the
best outcomes) and partnering with the positive deviants to
disseminate their real-world best practices to others who have
similar resources and settings. To date, positive deviance has
been applied primarily to public health interventions (e.g.,
reducing malnutrition in Vietnam), with limited use in health-
care settings (e.g., reducing “door to balloon” time for adults
with acute myocardial infarction).13,14

Better Health Partnership, a regional health improvement
collaborative, uses electronic health record (EHR) data from
primary care practices in Northeast Ohio to identify and dis-
seminate potential best practices using a modified positive
deviance approach.15 Identifying new approaches to accelerate
the real-world translation of evidence-based best practices could
have a substantial impact on health outcomes.16 We evaluated
the effect of a positive deviance approach to identify and
disseminate HTN best practices on BP control overall and by
subgroups of patients with hypertension across diverse health-
care systems in Northeast Ohio. Additionally, we evaluated the
effect of the intensity of implementation on BP control.

METHODS

Study Design and Population

We performed a quality improvement (QI) study using repeat-
ed 1-year cross sections of EHR data reported every 6 months
over a 5-year period (2013 to 2017) by primary care practices
that participate in Better Health Partnership (BHP). BHP, a
non-profit organization, was established in 2007 as part of the
Robert Wood Johnson Foundation Aligning Forces for Qual-
ity initiative.15 BHP collects data from member primary care
practices on adult patients (18 years and older) with hyperten-
sion and at least two visits to a primary care practice in the
prior 2 years and at least one visit during the year-long mea-
surement interval. Our sample included 35 primary care clin-
ics that reported on at least 100 hypertensive patients in each
6-month period during the 5-year observation. We excluded
pregnant women and adults with end-stage renal disease.

Positive Deviance Approach and Intervention
Identification

During 2009 to 2011, we observed multiple clinic sites (pos-
itive deviants) within the same health system (Kaiser

Permanente of Ohio) which demonstrated a high degree of
improvement and achievement of BP control from BHP elec-
tronic health record reports (see Appendix Figure 1). While
other clinics participating in BHP also improved or had high
achievement, the consistent improvement at all the Kaiser
clinics suggested the existence of a potentially replicable best
practice for BP control. Next, we interviewed practice leaders
from the “positive deviant” health system to determine what
processes might be responsible for the observed improve-
ments in BP control. Based on our interviews, we identified
a hypertension best practice consisting of 5 key elements: (1)
accurate BP measurement, including repeat measurement of
an initially elevated BP (≥ 140/90 mmHg); (2) timely follow-
up using staff-led hypertension visits within 35 days of an
elevated BPmeasurement; (3) EHR-based registry outreach to
contact patients whose last BP was elevated and who had no
follow-up appointment scheduled within 35 days; (4) a treat-
ment algorithm which prioritized once-daily, low-cost medi-
cations; and (5) a communication curriculum focused on
building trusting relationships with patients. Subsequently,
the “positive deviant” health system, Kaiser Permanente, pub-
lished their national intervention.17 In order to provide greater
flexibility in integrating the best practice into other BHP
member practices, we worked with practice leaders at Kaiser
Permanente of Ohio to make minor adjustments to the best
practice treatment algorithm and communication curriculum
prior to dissemination.

Positive Deviance Approach and Intervention
Implementation

Consistent with the positive deviance approach,18 the “posi-
tive deviants” that we identified presented their best practice at
Learning Collaborative conferences, participated in develop-
ment of a modified curriculum, and supported QI coaches to
answer questions from practices implementing the hyperten-
sion best practice.
Beginning in 2015, we disseminated the intervention among

BHP practices using three different intensities—high, medium,
and low. The high-intensity implementation was targeted at
lower performing sites (n = 16) and included attendance at a
Learning Collaborative (a day-long program of informational
and educational sessions open to all BHP members) to hear
about the best practice as well as practice coaching to guide the
implementation of the best practice. We identified the 16 high-
intensity practices based on the percentage of their patients with
a BP < 140/90 mmHg in the last reporting period prior to
starting the intervention. Practice coaching included monthly
1-h sessions for the first 6 months with a core QI group from the
practice or, more commonly, with the entire clinic staff and
providers. After 6 months, additional coaching occurred as
needed or as requested. For further details, see http://www.
betterhealthpartnership.org/hbp_online_toolkit.asp.
The moderate-intensity implementation was targeted at

higher performing practices that requested assistance
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implementing the hypertension best practice and included the
Learning Collaborative plus phone calls or in person meetings
(≤ 3) with practice leaders to provide advice and educational
materials for implementing the best practice elements.
The low-intensity intervention included only the Learning

Collaborative presentations and was available to any practice
that attended one of these sessions.

Data Collection

Every 6 months, practices or healthcare systems submitted
their de-identified EHR data including the last reported value
for the previous 1-year reporting period. The available data
describe repeated cross sections aggregated to the level of a
primary care clinic and gathered every 6 months from 2013
through 2017. Patient information was collected regarding
age, sex, race/ethnicity, insurance type, diabetes diagnosis,
BP, body mass index, preferred language, and home address
(used to estimate household income and education). Insurance
type was defined as the primary insurance reported during the
most recent visit. Data on race or ethnic group were obtained
through self-report within the EHR. We estimated household
income and educational level by geocoding each patient's
home address to obtain the census block group and linking
to the American Community Survey for 2015.19 For addresses
that we were unable to geocode (< 10%), we used zip code to
estimate income and education.

Data Analysis and Synthesis

We analyzed data both overall and stratified by the specific
characteristics described below. As noted above, the data are
aggregated summaries at the clinic level (rather than patient-
level information), so our unit of analysis is the clinic. Our
primary outcome is the proportion of patients within a clinic
whose most recent BP (within the past year) is controlled, i.e.,
less than 140/90 mmHg. We defined the pre-intervention
period to comprise the five semi-annual reports describing
2013 to 2015, and the post-intervention period as the three
semi-annual reports 2016 through 2017.
The change in post-intervention BP control for each inter-

vention intensity (i.e., low, moderate, or high) was estimated
using a linear model, with each clinic’s contribution in a
particular time period weighted by the number of hypertension
patients at that clinic at each time point. The model describes
annualized change in the BP control rate at the clinic level
using the interaction of a binary indicator of intervention status
(pre-intervention (2013–2015) or post-intervention (2016–
2017)) with the three levels of intervention intensity. We
excluded the 2015 semi-annual report from the modeling of
post- compared to pre-intervention change in BP control since
that occurred during the intervention period.
Per a pre-planned subgroup analysis, we estimated the

change in post-intervention BP control in separate weighted
linear regressions stratified by race (categorized as White,
Hispanic, or Black), by income tertiles, by sex, by insurance

(categorized as Medicare, Medicaid, Commercial, or Unin-
sured), and by education tertiles for the subjects within each
clinic that were members of the subgroup in question. Each of
the 35 clinics used in these (and our unstratified) analyses
reported on at least 50 participants within each of the 15
subgroups. Models for each level of each subgroup-predicted
change in BP control were based on pre- or post-intervention
status alone, but otherwise followed the specifications of the
primary model describing intervention intensity. All analyses
were conducted using R version 3.6.0.20

Role of the Funding Source

The Centers for Disease Control and Prevention Racial and
Ethnic Approaches to Community Health (CDC REACH)
grant (DP14-1419PPHF14) and the Mt. Sinai Healthcare
Foundation assisted in support of the project. The funding
sources had no role in project design, conduct, or reporting.

RESULTS

Study Population

At baseline (2013), there were 114,950 adults with hyperten-
sion receiving care from 614 providers in 35 participating
clinics across 7 healthcare systems. Table 1 summarizes the
baseline population overall and by intervention intensity of
their associated clinic. The mean age was 59 years, 53% were
female, 64% White, 33% Black/African American, 3% His-
panic, and < 1% Other. The estimated median neighborhood
income was $44,300 and primary insurance type was 43%
Medicare, 40% Commercial, 11% Medicaid, and 6% unin-
sured. As expected, the groups differed across intervention
intensity, due to our targeting lower performing practices to
receive the high-intensity implementation. Population charac-
teristics within clinics and within intervention intensity groups
remained similar over time (Appendix Table 1).

Improvements in Blood Pressure Control
Overall and by Subgroup

The proportion of patients with BP controlled (< 140/90
mmHg) increased overall from 67% in 2013 to 74% in 2017
with improvements across all patient demographic and insur-
ance type subgroups (Fig. 1). The post-intervention model-
estimated absolute improvement in BP control was 7.6 percent
(95% CI 6.0–9.1) for all patients, with the greatest improve-
ment observed amongMedicaid, Hispanic, low education, low
income, uninsured, and African American subgroups (Fig. 2).

Improvements in Blood Pressure Control by
Intensity

The change in BP control over time was positively associated
with intervention intensity and we observed meaningful
improvements in BP control for both the moderate-intensity
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(consultation plus Learning Collaboratives) and high-intensity
(practice coaches plus Learning Collaborative) groups; the
low-intensity (Learning Collaborative alone) group experi-
enced no meaningful change in BP control (Fig. 3). Model
estimates of the absolute change for post-intervention patients
with BP < 140/90 mmHg were 14.9% (95% CI 10.2–19.5) for

the high-intensity group, 5.2 percent (95% CI 0.8–9.5) for the
moderate-intensity group and 0.2 percent (95% CI –3.9 to 4.3)

for the low-intensity group.

CONCLUSION

To our knowledge, this is the first study to evaluate the ability
of a modified positive deviance approach to improve BP
control in hypertension patients seen in multiple diverse health
systems across a region, and to describe differential effects on
BP control using different implementation intensities. Our
findings demonstrate that a modified positive deviance ap-
proach can be used to improve BP control within a few years
of implementation, much earlier than the Institute of Medi-
cine’s estimated 17-year gap translating randomized trial evi-
dence into care. Improvements in BP control were seen across
subgroups of the population with often difficult to control
blood pressure. In addition, within the context of a regional
health improvement collaborative, both practice coaching and
practice consultation were associated with improvements in
BP control.
Prior implementation studies on hypertension management

within one health system (such as Kaiser Permanente or the
Veterans Administration) have shown that use of standardized
protocols can improve BP control.17 In addition, prior studies
have demonstrated that practice coaches and involvement in a
regional health improvement collaborative can improve clini-
cal outcomes.21–23 Further, the positive deviance approach has
been used by others to improve public health and clinical care
outcomes such as door to balloon time for acute myocardial
infarction.12,14 Our study adds to that literature by demonstrat-
ing the successful use of a modified positive deviance ap-
proach to improve outcomes for all hypertension patients
including disadvantaged subgroups in a primary care setting
across multiple healthcare systems. The observed improve-
ments in BP control included uninsured and Medicaid popu-
lations, groups not previously captured in many hypertension
implementation studies. Finally, our results add to the litera-
ture on successful methods for adoption of best practices, an
area which is critical for clinical leaders and administrators
endeavoring to make rapid changes in care.
Several limitations associated with real-world implementa-

tion deserve mention. First, we could have introduced selec-
tion bias. We targeted lower performing sites (i.e., those with
the greatest potential for improvement) with our high-intensity
intervention, and high-intensity practice coaching was associ-
ated with greater improvements in BP control than the
moderate- or low-intensity interventions. Taken together, this
could have over-estimated the impact of the high-intensity
intervention. However, our primary finding of improved BP
control for all patients with either high-intensity (i.e. coaching)
or moderate-intensity (i.e. consultation) implementation sug-
gests the improvements are real and potentially could be

Table 1 Baseline Patient Characteristics Overall and by
Intervention Intensity in 2013

Patient
characteristics

Overall
(n =
114,950)

Low (n
=
10,086)

Moderate
(n =
74,550)

High (n
=
30,314)

Number of
participating
clinics

35 4 15 16

Number of
providers

614 111 207 296

Number of
health systems

7 3 2 3

Mean age (in
years)

58.6 56.3 60.1 57.9

% Female 52.5 19.2 53.6 60.9
% BP < 140/90
(mmHg)

66.6 63.1 70.1 59.1

Mean baseline
BP (mmHg)

133/78 133/80 132/79 135/77

% with BMI <
30 at baseline

46.5 49.7 48.6 40.4

% Not using
tobacco

81.6 64.9 87.7 72.2

% Diabetes (18–
75 years old)a

20.5 30.4 17.0 25.8

Race/ethnicity
% White 63.7 37.0 76.1 42.1
% African
American/Black

32.5 56.4 22.2 50.1

% Hispanic 3.0 5.2 1.8 5.3
% Other 0.8 1.4 0.0 2.5
Insurance type
% Medicare 43.3 38.8 46.2 37.8
% Commercial 40.2 45.7 46.9 21.9
% Medicaid 10.7 5.3 1.7 34.5
% Uninsured 5.8 10.3 5.2 5.8
Neighborhood median incomeb

% High income
(≥ $55,000)

46.1 19.1 60.4 19.9

% Middle
income

28.3 45.7 24.8 30.9

% Low income
(< $33,000)

25.7 35.2 14.8 49.2

Mean
neighborhood
income

$44,300 $39,100 $51,900 $38,500

Educational attainment2

% High
education (≥
93%)

41.8 16.9 54.2 19.5

% Middle
education

35.4 43.8 34.0 36.2

% Low
education (<
83%)

22.8 39.3 11.8 44.3

Mean estimated
% high school
graduates

83.8 81.7 87.2 81.2

aPercentage of patients who were also included in diabetes reporting to
BHP, which specifically requires a diabetes diagnosis, age 18–75 and
seen at least twice in the 1-year reporting period
bCategories for median income and educational attainment (high school
graduation rate) were specified to match 33rd and 67th median income
percentiles across Cuyahoga County at the census block level as
estimated by the American Community Survey
BP blood pressure, BMI body mass index
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generalized to other regional health improvement collabora-
tives across the USA.24

Second, our results could be affected by unadjusted con-
founders. Because data from one health system was reported
in aggregate and not at the patient level, we were not able to
adjust our results for potential confounding factors. However,
we noted no meaningful change in the composition of either
the low-, moderate-, or high-intensity groups over time. As our
analysis focused on within group changes over time, the lack
of change in group composition over time suggests a minimal
role for confounding in explaining the results.
Third, we recognize that other contemporaneous programs

such as patient-centered medical home models and value-
based payment reforms such as Accountable Care Organiza-
tions may have contributed to the observed improvement in
BP control as part of secular trends.25 These other programs

likely encouraged clinics to work with the practice coaches
and increased their interest in participating in our regional
health improvement collaborative. While this context promot-
ed adoption of the intervention, our comparator clinics were
exposed to these same contextual changes and did not show
substantial improvements in BP control even though they may
have heard about the evidence-based best practice at our
Learning Collaborative events. Further, during the period of
2014 to 2018, the national Healthcare Effectiveness Data and
Information Set (HEDIS) quality measures for BP control (<
140/90 mmHg) reported improvement only for the Medicare
preferred provider organization group from 68.5% in 2014 to
72.0% in 201826; all other groups remained the same or
worsened slightly.
Fourth, our modified positive deviance approach used EHR

data to identify clinics which improved and was followed by

Figure 1 Percentage of adults with hypertension under good blood pressure control (< 140/90 mmHg) overall and by subgroup, 2013 to 2017.

Figure 2 Model-estimated change in post-intervention blood pressure control (< 140/90 mmHg) in adults with hypertension overall and
stratified by subgroup, 2013 to 2017.
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interviews with key practice leaders. This process worked well
to identify this particular hypertension best practice and was
pragmatic with time and resource constraints. However, this
approach may not work to clearly identify a potential best
practice if limited to improvements at one site or where inter-
ventions are less clear to practice leaders. In other settings,
more in-depth quantitative and qualitative analyses may be
necessary to identify potential best practices for dissemination.
Lastly, we were not able to measure each of the 5 best

practice elements over time in all practices and thus are unable
to identify which elements of the bundled intervention were
most effective. In a separate analysis from one of our partic-
ipating health systems, we found that repeating the BP at the
time of the visit improved BP control (< 140/90 mmHg) 36%
of the time, with an estimated effect of regression to the mean
of 6.1 mmHg.27 At another health system within our collabo-
rative, Pfoh et al. demonstrated in an adjusted model that
medication intensification had a greater impact than BP
rechecks within 30 days. During visits with an elevated BP,
physicians were significantly more likely to intensify medica-
tion in 2016 than in 2015 (43% vs 40%) and slightly more
likely to obtain a BP recheck within 30 days (15% vs 14%).28

Our study findings have several clinical, administrative, and
policy implications. Given challenges related to cost, insur-
ance status, trust, and other social determinants, clinicians may
feel discouraged about persistent disparities in health out-
comes. Our results demonstrate that standardized protocols
and clear implementation instructions in the setting of a re-
gional health improvement collaborative can result in
improvements in health outcomes within a region including
among disadvantaged populations. Collaborating with com-
munities to improve economic opportunities and address other
social determinants of health could complement these effects
and should be an area for future research.
Second, implementation efforts such as those described in this

study often require increased staff/provider time and resources.
Policies and financial incentives should be aligned to accommo-
date the increased demands that QI programs place on already
busy primary care practices. New models of care delivery and
value-based care incentives offer promise in addressing these

issues. Our study results encourage policies which support use
of EHR data to identify best practices to improve outcomes, and
which seek to develop andmaintain regional health improvement
collaboratives as a dissemination method for quality improve-
ment. These collaboratives should involve the primary care com-
munity in both leadership and implementation of positive devi-
ance interventions. They should also promote use of practice
coaches and consultation approaches where appropriate to accel-
erate improvements in care.
In conclusion, we employed practice coaching and consul-

tation to achieve improvements in BP control for hypertension
patients within a region using a positive deviance approach
within the context of a regional health improvement collabo-
rative. Future research should investigate whether this model
could be expanded to include other chronic disease prevention
and management efforts and what factors are associated with
clinics able to make greater improvements and sustaining
improvements in health outcomes, and explore how new
models of care delivery can better assist with the increased
time and resources that these efforts require during both the
implementation and maintenance phases.

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-020-
06480-z.
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