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Many quality improvement strategies have
focused on improving blood pressure control,
and these strategies can target the patient, the
provider, and/or the system. Strategies that seem
to have the biggest effect on blood pressure
outcomes are team change, patient education,
facilitated relay of clinical information, and pro-
motion of self-management. Barriers to effective
blood pressure control can affect the patient, the
physician, the system, and/or “cues to action.”
We review the barriers to achieving blood pres-
sure control and describe current and potential
creative strategies for optimizing blood pressure
control. These include home-based disease man-
agement, combined patient and provider educa-
tion, and automatic decision support systems.
Future research must address which components
of quality improvement interventions are most
successful in achieving blood pressure control.
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any quality improvement (QI) strategies

have focused on improving blood pressure
control. QI strategies can target the patient, the
provider, the system or any combination of these.
To achieve optimum blood pressure control, it is
important to know which QI strategies or combi-
nations of QI strategies are most effective. Then we
can determine how to implement effective strate-
gies in clinical practice.

EVIDENCE FOR QI STRATEGIES AND
BLOOD PRESSURE CONTROL

In a prior systematic review,! we addressed the
questions of whether QI strategies are effective in
producing clinically significant reductions in blood
pressure and which QI strategies are most effective
in achieving blood pressure reduction.

We defined a QI strategy as follows: an interven-
tion aimed at reducing the quality gap (the differ-
ence between health care processes or outcomes
observed in practice and those potentially obtain-
able based on current professional knowledge) for
a group of patients representative of those encoun-
tered in routine practice.” We classified QI strategies
into 9 categories: 4 of these categories focused on
the provider, 3 focused on the patient, and 2 focused
on the system. The categories and their descriptions
are described in Table L. In the analysis, we included
trials, controlled before-and-after studies, and inter-
rupted time series. We included studies that reported
quantitative blood pressure outcomes, either actual
change in blood pressure or change in the percent-
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Table I. Classification of Quality Improvement Strategies

Tyre OF STRATEGY

DeriNrTION/EXAMPLE

ProviDER-FOCUSED
Provider education

Provider reminders
Provider audit and feedback

Facilitated relay of clinical data

Materials given to providers about appropriate care for patients
Prompts to perform specific actions
Clinical performance information given to providers

Clinical data collected from patients and transmitted to the provider; data not provided
in clinical visits (eg, transmission of home blood pressure readings)

ParieNT-FOCUSED

Patient education
Patient reminders

Promotion of self-management

Materials given to patients
Prompts to keep appointments or adhere to regimens

Providing access to resources that help patients in self-management (eg, providing a
home blood pressure kit)

SystEM-FocuseD

Team change

Financial incentives

Creation of new roles, new team members, disease management

Changes in reimbursement

age of individuals with blood pressure within a
target blood pressure range.

IMPACT OF QI STRATEGIES ON BLOOD
PRESSURE CONTROL

We identified 44 studies that included 57 compari-
sons of QI strategies (some articles had more than
one intervention). The studies are listed in detail in
our prior publication.! A table with comparative
details about the studies including setting, type(s)
of QI strategies used, and outcomes evaluated is
available from the authors by request. The major-
ity of studies evaluated more than one QI strategy
(median of 3), which made it difficult to determine
which individual QI strategy was more effective. In
addition, there was no clear association between
increasing the number of strategies and impact on
blood pressure control.

Almost all QI interventions were associated
with some reduction in blood pressure. The most
frequently used strategies were team change and
patient education (in combination with other strat-
egies). Team change was used in 36 of the 57 com-
parisons, and patient education was used in 28 of
the 57 comparisons. Strategies that seemed to have
the biggest effect on blood pressure outcomes were
team change, patient education, facilitated relay
of clinical information, and promotion of self-
management. The impact of the different strategies
is reported in Table IIL.

All of the team change strategies involved
assigning some of the responsibilities for the
patient’s care to someone other than the physician.
The other providers included pharmacists, nurses,
physician assistants, and work site physicians. In
some studies, all responsibilities for hypertension
care were transferred to the other provider; in
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other studies the physician and the provider shared
responsibility; and in others the physician retained
full responsibility for interacting with the patient,
but the other provider provided some type of sup-
port. We defined these team change strategies as
“all communication transferred,” “shared respon-
sibility,” and “doctor-focused,” respectively.!

An example of “all communication transferred”
involved a pharmacist meeting with the patient,
making medication adjustments and dose changes,
and then communicating with the patient’s physi-
cian.>"® An example of “shared responsibility”
was a pharmacist providing evidence-based treat-
ment recommendations to a patient’s physician’™
and counseling the patient on nonpharmacologic
blood pressure reduction strategies, but not actu-
ally adjusting the medications. Finally, an example
of the “doctor-focused” intervention involved the
pharmacist providing support such as prompts
or supports to the provider, but the provider
still being the only one directly interacting with
the patient.!%!12 Other features of team change
interventions that were common were having a
standard algorithm for adding drugs'®'* and the
inclusion of home blood pressure monitoring.'>~1”

Not only was team change the most commonly
used QI intervention but it also appeared to have
the biggest impact on blood pressure. In the studies
that included team change as a QI component, the
median reduction in systolic blood pressure was
9.7 (interquartile range: 4.2, 14.0) mm Hg, and the
median reduction in diastolic blood pressure was
4.2 (interquartile range: 0.2, 6.8) mm Hg.!

In summary, QI strategies can lead to improved
blood pressure control. Many studies included
more than one strategy, making it difficult to
determine which strategy was most effective. QI
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Table II. Effect of QI Strategies on Blood Pressure Control

MEDIAN ABSOLUTE
INCREASE IN
PROPORTION OF
PATIENTS IN WHOM
DBP 1n A CERTAIN

MEDIAN ABSOLUTE
INCREASE IN
PROPORTION OF
PATIENTS IN WHOM
SBP 1n A CERTAIN

MEDIAN REDUCTION MEebpIAN REDUCTION

Tyre or QI N SBP, Mmm Ha i~ DBP, MM Ha RANGE Was ACHIEVED RANGE Was ACHIEVED
ProviDerR-FocuseD

Provider reminders 1.2 [1.0, 1.9] n=6 0.3 [-0.2, 1.7] n=6 NA n=0 4.5 [2.0, 7.0] n=2
Facilitated relay of clinical data 8.0 [2.5, 12.3] n=16 1.8 [-0.1, 4.5] n=18 25.1 [17.0, 34.2] n=4 2.0 [1.6, 5.0] n=5
Audit and feedback 1.5[1.2, 1.7] n=3 0.6 [0.4, 1.0] n=4 -3.5 [-5.7,-1.4] n=2 2.0 [1.7, 4.3] n=6
Provider education 3.3 [1.2,5.4] n=11 0.6 [-0.7, 3.4] n=16 10.9 [1.4, 13.1] n=6 3.5 [1.7, 11.3] n=6

ParieNT-FOCUSED

8.1[3.3,11.8] n=18
3.3 (2.6, 10.1] n=9
3.3 [2.3, 4.5] n=5

3.8 [0.6, 6.7] n=21
2.8 [0.4, 6.7] n=13
0.4 [-2.4, 5.0] n=9

19.2 [11.4, 33.2] n=8
13.4 n=1
NA n=0

17.0 [11.4, 24.5] n=7
9.4 [5.3, 11.4] n=3
2.0 [1.1, 9.4] n=5

Patient education
Promotion of self-management

Patient reminders

SysTEM-FocuseD

9.7 [4.2, 14.0) n=20  4.2°[0.2, 6.8] n=24 21.8 [9.0, 33.8] n=12  17.0 [5.7, 24.5] n=7
—13.3 n=1 0.0 [-2.0, 2.5] n=3 NA n=0 4.2 [-1.1,9.4] n=2

4.5 [1.5, 11.0] n=33 2.1[-0.2,5.0] n=43 16.2 [10.3, 32.2] n=14 6.0 [1.5, 17.5] n=16

Team change
Financial incentives

All comparisons

Abbreviations: DBD, diastolic blood pressure; QI, quality improvement; SBE, systolic blood pressure; Values in brackets are inter-
quartile range® and n = number of comparisons. *P<.05 for Mann Whitney analyses of reductions in SBP and DBP comparing
studies with the QI strategy to those without it. No comparable statistical analyses were feasible for proportion of patients in whom
a certain SBP or DBP range was achieved. "When n=2, brackets show the actual results of each study rather than interpolated inter-

quartile range. Reprinted with permission from Walsh et al.!

interventions that included team change seemed
to have the biggest impact on blood pressure
outcomes. Common features of successful team
change strategies included transferring some of the
patient’s care to someone other than the physician,
having a standard protocol for adding drugs, and
including home blood pressure monitoring.

IMPLEMENTING SUCCESSFUL QI
STRATEGIES IN CLINICAL PRACTICE

If QI strategies work in improving blood pressure
control, why are they not used more? How do we
decide which strategy to use and when to use it?
How do we decide which strategy will work best in
a particular clinical setting? What are the barriers
to effective implementation of QI strategies?

Overcoming the Barriers to

Achieving Blood Pressure Control

Since QI strategies can target the patient, the phy-
sician, or the system, it is important to consider
the impact of all these factors on achieving the
goal of blood pressure control. The provision and
receipt of preventive care takes place within the
patient-physician interaction. The Systems Model
of Clinical Preventive Care focuses on the interac-
tion between the patient and the physician within
the context of the health care system.!® The patient
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and the physician are affected by health care sys-
tem factors and by certain cues to action (such as
symptoms or reminders). Barriers can occur at any
level, including at the level of the patient, the phy-
sician, or the system or in cues to action (Figure).

Patient Barriers. Many patient barriers to hyper-
tension control have been described. These barri-
ers include not thinking that treating high blood
pressure is important, not taking medication as
directed, not knowing target blood pressure levels,
or being reluctant to add another medication to an
existing regimen. %21

Provider Barriers. Provider barriers include uncer-
tainty about conflicting recommendations, being
willing to accept an elevated systolic blood pres-
sure, not viewing hypertension control as a prior-
ity, distraction by multiple other health issues, and
lack of time.?'=%3 An interesting study of comments
provided by primary care providers as they saw
patients with hypertension in clinic revealed bar-
riers as perceived by the providers.?* In this study,
clinicians commonly reported that they did not
intensify the antihypertensive regimen when the
blood pressure level was above target because
recorded blood pressure values were not repre-
sentative of the patients’ typical blood pressure;

THE JOURNAL OF CLINICAL HYPERTENSION

The Journal of Clinical Hypertension® (ISSN 1524-6175) is published monthly by Le Jacq, located at Three Enterprise Drive, Suite 401, Shelton, CT 06484. Le Jacq is an imprint of Blackwell Publishing, which was acquired by John Wiley & Sons in
February 2007. Blackwell’s programme has been merged with Wiley’s global Scientific, Technical, and Medical business to form Wiley-Blackwell. Copyright “2008 by Le Jacq. All rights reserved. No part of this publication may be reproduced or
transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without permission in writing from the publishers. The opinions and ideas expressed in this
publication are those of the authors and do not necessarily reflect those of the Editors or Publisher. For copies in excess of 25 or for commercial purposes, please contact Ben Harkinson at BHarkinson@bos.blackwellpublishing.com or 781-388-8511.




BLE JACQ

Predisposing factors Reinforcing factors

-=  Enabling factors

| Health care delivery system,
. organizational factors »
-g— Preventive activity factors —
Situational factors/
- 3 —
cues to action

Physician
» Preventive behavior - )

Qutcomes

Figure. A Systems Model of Clinical Preventive Care: a model whereby patients and physicians are affected by predis-
posing, enabling, and reinforcing factors. Each of them is also influenced by the system and by various cues to action.
Together, the patient and the physician interact to achieve the desired result, in this case, well controlled blood pres-
sure. Reprinted with Permission from Walsh and McPhee.'$

hypertension was not a clinical priority for the
visit; or patients were nonadherent to medications
already prescribed. Lack of awareness is another
potential barrier. In another recent study, physi-
cians significantly overestimated their adherence
to blood pressure treatment guidelines, which sug-
gests that physicians are not aware of how well
they are or are not doing.?’

Systems Barriers. Often, the health care system is not
organized in such a way as to facilitate efficient care.
In a recent meta-analysis of interventions to increase
the use of adult immunization and cancer screening
services, rates of cancer screening were most likely to
improve when some type of organizational change
occurred, which often involved taking some of the
responsibility for the preventive activity out of the
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hands of the physician or simplifying the physician’s
task.?® Similarly, we found that the QI interventions
that had the most impact on blood pressure control
were those that involved team change, including
assigning some of the responsibility for the patient’s
care to someone other than the physician.!

Sometimes there is resistance to the team change
approach. Models for primary care such as the
Chronic Care Model?” and the Medical Home?®
stress the importance of continuity of care as well
as the effective use of teams. However, there is
concern that increased use of teams may result in
decreased contact with the primary care provider,
which may lessen patients’ satisfaction with their
primary care relationship.?>3% In addition, such a
systems change requires the coordination of efforts
of many people to ensure success.
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Cues to Action

Cues to action are triggers such as a chart flag for
the physician to perform a preventive activity and
include reminders to the patient and/or the clini-
cian that the patient needs some focus on blood
pressure at the visit.

A successful QI intervention will address mul-
tiple barriers, including patient-perceived and phy-
sician-perceived barriers; will use systems changes
to simplify the process for the physician; and will
include reminders or cues to action.

Current and Potential

Examples of Successful Strategies

Since the publication of our systematic review,
several studies have been published that cre-
atively address patient, physician, and systems
barriers simultaneously to achieve QI. One recent
study focused on combined patient and phy-
sician education. Physicians received either (1)
provider education alone, (2) provider education
and provider alerts, or (3) provider education,
provider alerts, and patient education. All provid-
ers received electronic mail with a direct link to
the JNC Hypertension management guidelines.3!
Those who received a provider alert also received
electronic notifications of the patient’s last 3 blood
pressures measurements. The patient education
component consisted of a letter with advice about
medical and lifestyle blood pressure treatments.
The addition of patient education had a significant
impact over provider education or provider educa-
tion plus provider alerts.3?> Thus, targeting both
the patient and the physician can have a significant
impact over targeting the physician alone.

A suggested approach that focuses on patient,
provider, and systems barriers but that has yet to
be tested focuses on home-based disease manage-
ment. In this scenario, rather than the patient
periodically visiting the physician, the manage-
ment would shift to the home: health information
technology would be used to monitor and transmit
patients’ home blood pressure measurements, and
team members such as nurses, pharmacists, and
physician assistants would make patient care and
management decisions with physician oversight. In
this model, more patients can be managed than in
the current system. In addition, the intensity of the
intervention could be adjusted as needed. Patients
would assume responsibility for their hypertension
and play an important role in its management.33

An example of an intervention that takes place in
the patient’s home is the Hypertension Intervention
Nurse Telemedicine Study (HINTS), in which
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patients receive (1) usual care, (2) nurse-adminis-
tered tailored behavioral intervention, (3) nurse-
administered medication management according to
a decision support system, or (4) a combination of
the 2 interventions. The behavioral intervention is
tailored to patient needs regarding adherence with
medication regimens and health behaviors. Blood
pressure control will be measured as the outcome.
This intervention includes a patient dimension (tai-
lored behavioral intervention and medication man-
agement) as well as a systems change (the nurse
plays a bigger role in hypertension control).3*

An innovative tool to assist primary care pro-
viders in adhering to hypertension guidelines is
the Assessment and Treatment of Hypertension,
Evidence-Based Automation Decision Support
System (ATHENA-HTN).3%3¢ ATHENA-HTN is
an automatic guideline-based decision support
system designed to be integrated with an existing
electronic health record system to display recom-
mendations for management of hypertension to
primary care providers as they are seeing patients.
It has been integrated with the Computerized
Patient Record System (CPRS) at the Department
of Veterans Affairs (VA) and is in use at several
large VA medical centers. ATHENA-HTN is also
being used in HINTS, described above, in a study
arm in which nurses monitoring patients’ home
blood pressure use the ATHENA-HTN system to
prepare potential medication changes for review/
authorization by a physician. This system could
also be used in pharmacist-managed hypertension
programs. Automated decision support systems
such as ATHENA-HTN can be part of an overall
hypertension QI strategy that includes roles for
several members of the interdisciplinary team.

CONCLUSIONS
Although we have made progress in hypertension
control, we still have not reached the Healthy
People 2010 goal of blood pressure control in
at least 50% of individuals with hypertension.3”
Barriers to hypertension control can occur at the
level of the patient, the provider, or the system. QI
strategies can be patient-focused, provider-focused,
or system-focused; QI strategies that target several
of these simultaneously and those that include team
change are most likely to be successful. In addition,
taking some of the responsibility out of the hands
of the physician is associated with improved blood
pressure control.

Promising interventions target the patient, the
provider, and the health care system. Creative strat-
egies focus on increasing patient involvement in
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blood pressure control and include home-based dis-
ease management, combined patient and provider
education, and automated decision support systems.
Future research should continue to creatively address
which components of QI interventions are most suc-
cessful in achieving blood pressure control.

Disclosures: The Assessment and Treatment of Hypertension,
FEvidence-Based Automation Decision Support System is jointly owned
by the Department of Veterans Affairs and Stanford University.
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