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Background: Observational studies routinely describe a significant gap between rates of blood pressure
control in routine diabetes care compared with those achieved in randomized controlled trials (RCTs).

Methods: We performed a systematic review of the literature to identify co-maneuvers used in RCTs, de-
fined as ancillary activities or agents administered before, during, or immediately after the main agent under
investigation (ie, principal maneuver), but not effectively translated to routine diabetes care. We searched
multiple databases for RCTs evaluating the efficacy of treatments for hypertension control in adults with type
2 diabetes mellitus. We considered only phase III human studies of interventions that achieved blood pres-
sure control and scrutinized all elements related to the implementation of the principal maneuver in each
candidate study. These elements were then sorted into a taxonomy of co-maneuvers.

Results: Nearly all eligible RCTs used highly consistent groups of co-maneuvers. These typically be-
gan with (1) the use of consensual and clearly stated blood pressure goals; (2) frequent visits in which
blood pressure levels were measured and compared with predefined goals; and, if the goal was not at-
tained, (3) modifications to the treatment based on a detailed action plan that included communication
of adverse events. Patient education, feedback to clinicians, and interventions for medication adherence
were not commonly used among eligible trials.

Conclusions: Clinicians should translate key behavioral co-maneuvers along with clinically proven
treatments for hypertension control in diabetes. These co-maneuvers are conceptually similar to collab-
orative goal setting and action planning interventions used in innovative chronic care programs. (J Am
Board Fam Med 2007;20:469–478.)

Cardiovascular disease is the major cause of mortality
among patients with type 2 diabetes,1 and uncon-

trolled hypertension is the primary risk factor for the
macrovascular complications of diabetes.2 Fortu-
nately, clinicians have numerous efficacious and cost-
effective treatments available for patients with diabe-
tes and uncontrolled hypertension.2–4 Observational
studies, however, routinely describe a significant gap
between the rates of blood pressure control in routine
diabetes care compared with those achieved in clinical
trials.3,5,6 Rates of hypertension control vary from
30%6,7 to 53%8 when a standard of �140/90 mm Hg
is considered; however, these percentages fall precip-
itously (10% to 29%) when more clinically efficacious
standards are applied.6,8

There are many potential reasons for the high
rate of uncontrolled hypertension in routine diabe-
tes care. Poor access to regular medical care and
affordable health insurance,9 poor adherence to
medication because of troublesome side effects,10

the complexity of treatment regimens for multiple
diabetes comorbidities,11 and clinician-related fac-
tors that contribute to therapeutic inertia.12–14
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Clinical trials avoid many of the potential obsta-
cles that create the substantive quality chasm15 be-
tween routine diabetes care and clinical trials. The
quality chasm exists even among diabetics who have
regular medical care and access to the same anti-
hypertensive treatments used in clinical trials.5,7,13

The principal maneuvers of randomized controlled
trials (RCTs), defined as the main agent responsi-
ble for the observed distinction between treatment
and control groups,16 are typically translated to
routine diabetes care. The quality chasm may be
explained by the failure to translate other impor-
tant characteristics of clinical trials that facilitate
execution of the principal maneuver, especially
those focused on clinician-patient communication
and treatment planning.

The current study is a systematic review of
RCTs for hypertension control in patients with
type 2 diabetes mellitus meant to determine
whether RCTs use a consistent set of co-maneuvers
not often found in the routine care of hypertension
control for type 2 diabetes. Co-maneuvers include
ancillary activities or agents (eg, enhanced patient
education, clinician decision support, timely fol-
low-up, etc) that are administered before, during,
or immediately after a principal maneuver is con-
ducted and may have an additive or reinforcing
effect.16 Many of these may be intuitive, but they
have not often been systematically described in
studies of hypertension control in diabetes or or-
ganized within a coherent conceptual framework.

Methods
Data Sources and Screening Procedure
We performed systematic MEDLINE, CINAHL,
PsycINFO, and Cochrane Library searches of En-
glish language literature from 1986 to August 2005
using the search terms “hypertension” (prevention
and control or therapy) or “antihypertensive
agents” (therapeutic use) combined with “exp dia-
betes mellitus” (prevention and control or therapy).
This initial search resulted in 2646 articles. A sec-
ondary filter using the search limits of “exp ran-
domized controlled trials” or “controlled clinical
trial” (publication type); “humans”; and “English
language” resulted in 387 potentially relevant articles.
In addition, we hand-searched publications reporting
study designs and preliminary results from relevant
trials and the reference lists of pertinent articles, in-
cluding reviews and commentaries.

Study Selection
Two investigators (ADN and TTI) reviewed the
abstracts or full articles (when the abstract was not
sufficiently clear) of all 387 articles for inclusion
and exclusion criteria. In reviewing abstracts, inves-
tigators included only publications that were RCTs
and evaluated the clinical impact of efficacious
treatments for hypertension in adults with type 2
diabetes mellitus. Only studies that measured blood
pressure changes as a primary outcome or as a
major process-of-care measure for a primary clini-
cal outcome (eg, cardiovascular mortality, death
from all causes, major macrovascular outcomes,
and advanced microvascular outcomes) were in-
cluded. In addition, the principal maneuver of the
study, defined as the main agent responsible for the
observed distinction between treatment and con-
trol groups,16 was either a medication or a behav-
ior-change therapy.

Among the 387 abstracts reviewed, we excluded
studies that were not RCTs (n � 113) and those
involving adults under age 30 or with type 1 dia-
betes mellitus (n � 31), given that hypertension
and diabetes in these populations are physiologi-
cally distinct from the more common comorbid
diabetes and hypertension found among older
adults with type 2 diabetes. In addition, studies with
physiologic outcomes other than hypertension con-
trol (n � 59), phase I or phase II trials of new
therapies (n � 27), studies currently in progress
(n � 9), and duplicate publications of the study (eg,
secondary analyses) (n � 102) were excluded. Stud-
ies that failed to demonstrate efficacy for hyperten-
sion control were excluded to eliminate ineffective
maneuvers as they relate to hypertension control
(see below). This second-tier review yielded 55
articles reporting results from 41 primary studies.
All 41 studies were independently reviewed by 2 or
3 reviewers, and disagreements were resolved by
consensus using the methods described below. An
additional 21 studies were removed during consen-
sus meetings because, after more rigorous review,
they were found to have one or more exclusion
criteria. These studies were eliminated because
they were nonrandomized or phase II trials (n � 6),
or they did not demonstrate significant reductions
in hypertension (n � 15). Among this latter group,
we excluded 12 studies with the primary outcome
of hypertension control that found no significant
differences between intervention and control; the
other 3 studies found no significant changes in
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blood pressure levels, despite significant improve-
ments in the primary outcome (eg, diabetic ne-
phropathy). Conversely, the remaining 20 studies
include some studies in which no significant differ-
ence in hypertension control existed between inter-
vention and comparison groups; however, both
groups demonstrated significant blood pressure de-
clines from baseline.

Data Extraction
Investigators independently analyzed each study
using content analysis,17 with the explicit purpose
of identifying principal and co-maneuvers used in
these RCTs. Content analysis is an analytic process
that was adapted to improve the rigor of the current
structured review, and we implemented the process
as follows.17 Investigators independently scruti-
nized all methodological elements (ie, co-maneu-
vers) administered before, during, and immediately
after the principal maneuver in each candidate
study to identify and sort these elements into dis-
tinct categories. The list of categories was then
used to create a coding scheme for sorting and
categorizing individual co-maneuvers. After re-
viewing an initial 10 studies, investigators convened
to review the coding scheme and resolve discrep-
ancies. Independently, investigators subsequently
applied the revised coding scheme to each addi-
tional article. With the review of successive articles,
the coding scheme was expanded, refined, and ap-
plied to previously reviewed articles. The final
products of the independent and consensual anal-
yses include the taxonomy of co-maneuvers, a list-
ing of which co-maneuvers were used in each clin-
ical trial, and a description of the characteristics
comprising each co-maneuver. In addition, we ex-
tracted data on study design, participant eligibility
criteria, procedures for recruitment of study par-
ticipants, and the primary and secondary endpoints.
These aspects of the reviewed studies are presented
in the results because they could have some bearing
on the results of the clinical trials.

Results
Characteristics of Included Trials
Important characteristics of the 20 trials included
in our final analysis are outlined in Table 1. The
principal maneuver in studies 1 through 14 in Ta-
ble 1 consisted of a specific medication compared
with one or more established medications (ie, usual

care). Another 5 studies33–37 compared intensive
management strategies of tight blood pressure
monitoring and control to less aggressive manage-
ment strategies. One additional study38 used pa-
tient-activation strategies as a principal maneuver,
compared with conventional management. Given
our eligibility criteria, most studies enrolled mid-
dle-aged or older patients with mild-to-moderate
hypertension. All 20 studies used informed consent
procedures to enroll patients, and all but one tar-
geted recruits by reviewing patient charts or data-
bases. Five studies29–31,37,38 (11 to 13 and 19 to 20
in Table 1) targeted physician practices to facilitate
recruitment of eligible participants. In all studies,
vascular morbidity or mortality was the primary
outcome.

Taxonomy of Co-maneuvers
Seven different co-maneuvers were identified and
clustered into 3 groups. The co-maneuvers include
(1) frequency of follow-up clinic visits and (2) ac-
tivities occurring at each visit; (3) instruction or
feedback given to study clinicians and (4) health
education offered to study participants; and (5)
specificity and type of blood pressure target(s), (6)
action plans for using and modifying study treat-
ments, and (7) communication regarding adverse
events resulting from the principal maneuvers. Ta-
ble 2 describes the specific characteristics for each
of the co-maneuvers, catalogued by study number.
The taxonomy of co-maneuvers in Table 2 is ori-
ented from most intensive to least intensive, with
the most intensive characteristic on the left side of
each row.

Frequency of and Activities Performed at
Clinic Visits
In all but one study,38 there were frequent visits for
the first 3 months (ie, baseline period) occurring on
a weekly to monthly basis, followed by regular visits
at least every 6 months. Studies with less frequent
baseline visits tended to have visits every 3 to 4
months over the subsequent years. In addition to
scheduling frequent visits, most studies used dedi-
cated study coordinators or nurses who facilitated
recruitment and retention of participants to fol-
low-up visits. In every case, blood pressure levels
were measured at every visit and compared with the
blood pressure target. Except for the one study,38

RCTs used explicit action plans for initiating and
modifying treatment until blood pressure targets
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Table 1. Baseline Characteristics of Included Trials

Clinical Trial
Principal
Maneuver

Comparison
Maneuver

Study
Design

Eligibility
Criteria

Enrollment
Procedures

Primary
Outcome

1. SHEP (Systolic
Hypertension in Elderly)
subgroup18

Chlorthalidone Placebo �
Usual Care

DB Age �60 years,
NIDDM, BP
� 160/90

IC, RC Stroke

2. SYST-EUR (Systolic
Hypertension in Europe
Trial) subgroup19

Nitrendipine Placebo �
Usual Care

DB Age �60 years,
SBP � 160,
controlled DM

IC, RC Stroke

3. ALLHAT (Antihypertensive
and Lipid Lowering
Treatment to Prevent Heart
Attacks Trial) subgroup20,21

Chlorthalidone Lisinopril,
Amlodipine

DB Age �55 years,
DM, HTN �
CV RFs

IC, RC Composite CV
endpoints

4. CAPPP (Captopril
Prevention Project)
subgroup22

Captopril Usual Care O-BE Age 25 to 65 years,
DM � DBP
�100

IC, RC Composite CV
endpoints

5. LIFE (Losartan Intervention
for Endpoint Reduction in
Hypertension Study)
subgroup23

Losartan Atenolol DB Age 55 to 80 years,
DM, HTN �
LVH

IC, RC Composite CV
endpoints

6. STOP-2 (Swedish Trial in
Old Patients with
Hypertension) subgroup24

Calcium antagonists,
ACE inhibitors

Usual Care O-BE Age 70 to 84 years,
DM � HTN

IC, RC Composite CV
endpoints

7. INSIGHT (International
Nifedipine GITS Study)
subgroup25

Nifedipine GITS Diuretics DB Age 55 to 80 years,
DM, HTN �
CV RFs

IC, RC Composite CV
endpoints

8. JMIC-B (Japan Multicenter
Investigation for
Cardiovascular Diseases)
subgroup26

Nifedipine ACE inhibitor O-BE Age 55 to 75 years,
DM, HTN �
CAD

IC, RC Composite CV
endpoints

9. IDNT (Irbesartan Diabetic
Nephropathy Trial)27

Irbesartan Amlodipine �
usual care

DB Age 30 to 70 years,
DM, HTN �
albuminuria

IC, RC Composite CV
endpoints

10. CONVINCE (Controlled
Onset Verapamil
Investigation of
Cardiovascular Endpoints)
subgroup28

Verapamil Usual care DB Age �55 years, DM
� HTN

IC, RC Composite CV
endpoints

11. BENEDICT (Bergamo
Nephrologic Diabetes
Complications Trial)29

Trandolapril Verapamil �
placebo

DB Age �40 years,
DM, HTN � no
micoalbuminuria

IC, RC,
TPP

Microalbuminuria

12. INVEST (International
Verapamil SR-trandolapril
Study) subgroup30

Verapamil Atenolol O-BE Age �70 years,
DM, HTN �
CAD

IC, RC,
TPP

Composite CV
endpoints

13. FACET (Fosinopril versus
Ampldipine Cardiovascular
Events Randomized Trial)
subgroup31

Fosinopril Amlodipine �
usual care

O-BE Age �60 years, DM
� BP�140/90

IC, RC,
TPP

Composite CV
endpoints

14. NORDIL (Nordic Diltiazam
Study) subgroup32

Diltiazam Usual care O-BE Age 50 to 80 years,
DM � DBP
�100

IC, RC Composite CV
endpoints

15. Hypertension in Diabetes
Study IV33

Tight BP control Less tight BP
control

OP Age 25 to 65 years,
DM, BP � 150/
85

IC, RC Macro/Micro Vascular
Complications

16. UKPDS (United Kingdom
Prospective Diabetes Study)
subgroup34

Tight BP control Less tight BP
control

OP Age 25 to 65 years,
DM � HTN

IC, RC Death

17. HOT (Hypertension
Optimal Treatment Study)
subgroup35

Tight BP control Less tight BP
control

O-BE Age 50 to 80 years,
DM � DBP �
100

IC, RC Composite CV
endpoints

18. ABCD (Appropriate Blood
Pressure Control in
Diabetes Trial)36

Tight BP control Less tight BP
control

OP Age 40 to 75 years,
DM � untreated
DBP � 80

IC, RC Diabetic nephropathy

19. Steno-2 Study37 Intensive multi-risk
factor control

Conventional
strategies

OP DM �
microalbuminuria

IC, RC,
TPP

Macro- or
microvascular
complications

20. High Risk Patients with
Diabetes: A Motivation and
Teaching Intervention38

Personalized BP
goals

Usual care OP Age 45 to 70 years,
DM � BP �
140/90

IC, RC,
TPP

Microvascular
complications

ACE, angiotensin-converting enzyme; BP, blood pressure; DB, double blinded; O-BE, open, blinded to endpoints; OP, open
pragmatic; DM, diabetes mellitus; HTN, hypertension; SBP, systolic blood pressure; DBP, diastolic blood pressure; CV, cardiovas-
cular; RF, risk factors; IC, informed consent; RC, reviewed medical charts; TPP, targeted physician practices.
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were attained. In many studies, the primary func-
tion of the frequent baseline visits was aggressive
titration of treatments to achieve blood pressure
targets. Targets were typically reached within the
first 6 months of most studies.

Education of and Feedback to Clinicians
and Participants
Most studies provided modest but targeted feed-
back to clinicians, and a few provided structured
education for patient participants. Clinicians re-
ceived only decision support regarding participants’
blood pressure control status and titration sched-
ules in over two thirds of the studies reviewed.
Similarly, the studies that offered structured edu-
cation to patients typically limited it to baseline
visits. Only the Motivation and Teaching Interven-
tion38 (study 20 in Table 1) gave both detailed
feedback and decision support to clinicians and
structured counseling with behavior modification
education to all participants. The Antihypertensive
and Lipid Lowering Treatment to Prevent Heart
Attack (ALLHAT) trial did provide both structured
postrandomization education to study participants
as well as structured reminders of participants’ sta-
tus to clinicians. Patient education regarding phar-
macological and behavioral therapies occurred pri-
marily at baseline visits with some nonstandardized

education provided on an ongoing basis. Clinician
education in ALLHAT included courses in hyper-
tension decision support and reminders regarding
the hypertension control status and outcomes of
patient participants.20

Blood Pressure Targets, Treatment Action Plans,
and Communicating Adverse Events
Every study in the current review used some form of
blood pressure target. These targets consisted of specific
blood pressure levels and/or a specific change in blood
pressure from baseline that were made explicit to all
participants at time of enrollment. Even though the
primary outcomes in each of the included studies were
typically clinical cardiovascular endpoints, the focus of
discussion during clinician-patient interactions was at-
tainment of the blood pressure target and progress with
the treatment action plan. Nearly all studies mandated
modification of treatments until blood pressure targets
were reached or significant adverse events developed.
Even among studies where the principal maneuver was
not a specific medication, strict treatment action plans
were present and offered minimal latitude to clinicians
in terms of types and dosages of medications. No study
offered clinicians complete discretion regarding the
types and intensity of treatments that could be used to
lower blood pressure.

Table 2. Co-Maneuvers Used in Randomized Controlled Trials

Co-maneuver Types Co-maneuver Characteristics by Study (Indicated by Reference Number)

Frequency of clinic visits Frequent baseline visits:
18, 22–31, 35, 36, 38

Every 3 to 4 months:
18–20, 25, 27, 29, 33,
34, 37

Every 6 months: 22–24,
26, 28, 30–32, 35, 36

Annual follow-up
only: 38

Activities occurring at each
visit

Treatment titrated unless
BP at target: 18–37

BP measured and
compared to target:
18–38

Assessment of study
endpoints: 18–38

Feedback given to study
clinicians

Detailed feedback and
decision support: 38

Structured reminders of
participants’ status:
20, 30, 33, 34

No additional structured
decision support: 18,
19, 22–28, 32, 35–37

Education offered to study
participants

Counseling, support, and
behavior modification
education: 37, 38

Structured education at
follow-up visits: 18,
21

No structured
education: 19, 22–36

Specificity of blood
pressure target(s)

A specific systolic and/or
diastolic BP target: 18,
20–38

Targeted BP change
from baseline: 19, 25,
27, 31

Action plan for
modification of
treatments

Action plan explicitly
defined: 18–37

Specific medications or
medication classes:
18–38

Communication of adverse
events from principal
maneuver

Adverse events discussed
at each follow-up:
18–37

Specific adverse events
queried: 19, 20–27,
29, 30, 32–37

No published
documentation of
adverse events: 38

BP, blood pressure.
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Discussion
The current review of hypertension control in di-
abetes mellitus reinforces the importance of the
delivery of health services when attempting to
translate innovations from clinical trials to routine
practice. With only one partial exception, the clin-
ical trials described in this review all used 3 core
groups of co-maneuvers to maximize the effect of
their principal maneuver. These co-maneuvers typ-
ically began with (1) the use of consensual and
clearly stated blood pressure goals. At every visit,
(2) blood pressure levels were measured and com-
pared with predefined goals. If the goal was not
attained, (3) modifications to the treatment were
implemented based on a detailed action plan.
Contrary to expectations, most studies gave little
additional feedback or support to clinicians and
participants’ health education and counseling were
often limited to information about target and cur-
rent blood pressure levels and adverse events. In
aggregate, participants represented a wide spec-
trum of ages, ethnicities, baseline blood pressures,
diabetes progression, and vascular disease severity
at enrollment.

The specific co-maneuvers identified as key el-
ements of RCTs by this review are not surprising
and, like the other facets of clinical trial enrollment
(eg, enhanced access and low out-of-pocket costs
for care), are intuitively designed to increase the
likelihood of success for the principal maneuver.39

For example, clinical efficacy trials often use pre-
randomization screening to identify patient-level
factors associated with improved short-term adher-
ence to medication (ie, appropriate social support,
assessment of motivation and self-efficacy with
care, and screening for adverse events).40 The ef-
fectiveness of co-maneuvers to enhance long-term
patient adherence to antihypertensive therapy, a far
more important measure when translating clinical
trial findings to routine care of chronic conditions,
is less conclusive.41 Other interventions, such as
clinical reminders, case management, nurse-as-
sisted care, or patient education and support for
hypertension control, were not frequently used by
the 20 studies described in this review. Many stud-
ies using these interventions as maneuvers were
excluded from the final analysis because they had
nonsignificant differences or even negative out-
comes compared with usual care. These studies did
include some co-maneuvers but, in addition to not

meeting the inclusion criteria, they did not use
co-maneuvers from all 3 core groups described
above. Furthermore, in a systematic review of 41
studies using clinical reminders, audit and feed-
back, or other “organizational” interventions as
principal maneuvers for improving diabetes out-
comes, no intervention produced significant im-
provements in hypertension control; however,
some did improve glycemic or lipid control.42

Blood pressure self-monitoring and patient-cen-
tered counseling have demonstrated some efficacy
as maneuvers for hypertension control,43 but these
modalities have not been studied for hypertension
control in diabetes.

Hypertension Control in Routine Care
The quality chasm in hypertension control cannot
be attributed only to limitations in access to med-
ical care or selective patient recruitment by clinical
trials. Hyman and Pavlik44 found that not having a
regular physician attributed only 8% of the popu-
lation risk for patients in a national study with
acknowledged but uncontrolled hypertension.
Given that most patients undergoing treatment in
their sample reported having health insurance and
an average of 6 physician visits per year, Hyman
and Pavlik concluded that “treated but uncon-
trolled hypertension occurs largely under the
watchful eye of the health care system.”44

Health Communication and Behavioral
Determinants in Diabetes Care
The phenomenon of treated but uncontrolled hy-
pertension is often placed under the rubric of clin-
ical inertia, and many of the co-manuevers de-
scribed in this review address clinical inertia
directly. Clinical inertia is typically blamed on phy-
sicians who are poorly trained, overestimate the
quality of care provided, or use “soft” reasons for
not intensifying care.13,14 In contrast, physicians
are often compelled to change therapy based on
specific requests by activated patients.45,46 Clinical
inertia, therefore, may be more common among
passive patients. For example, Oliveria et al47 found
that many patients undergoing treatment for hy-
pertension often did not know what their most
recent blood pressure was and that nearly two
thirds could not correctly give their blood pressure
goal.

An additional theory suggests that patients who
actively seek and adhere to treatment but are un-
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aware of their current status vis-à-vis their treat-
ment goal are acting in accordance with cognitive
“fantasies”48 (in contrast to goal-directed behav-
iors). Within this conceptual model, patients in a
fantasy of hypertension control (see Figure 1) have
strong intentions to seek care, are compliant with
treatment, and report satisfaction with their clini-
cians,44,47 but are unaware of their specific blood
pressure goal and current blood pressure measure-
ment and play a passive role in monitoring and
adjusting their treatments.48–50 Patients who are
unaware of and not motivated by their uncontrolled
status do not effectively collaborate with their phy-
sicians to address clinical inertia.48–51 Patients’
cognitive fantasies, in conjunction with clinical in-
ertia, may be an important determinant of treated
but uncontrolled hypertension in routine diabetes
care, despite adequate access and adherence to
therapy. Further research is needed to verify this
explanatory model.

The results of this review suggest that clinical
trials of hypertension control avoid the cognitive
errors associated with treated but uncontrolled hy-
pertension (ie, clinical inertia and fantasies of con-
trol) by using co-maneuvers that facilitate collabo-
rative goal setting and action planning (see Figure
1).52,53 These processes work by harnessing patient
motivation and expectations into a cognitive
schema that stresses self-awareness of current cir-

cumstances, defining precisely framed collaborative
goals and building self-efficacy to implement action
plans for achieving collaborative goals.52–55 Every
clinical trial that met the eligibility criteria for the
current review used precise, predefined blood pres-
sure targets (ie, goals), and most facilitated multiple
opportunities (using frequent, early follow-up vis-
its) for the patient and clinician to contrast current
and goal blood pressures. Patient-clinician commu-
nication regarding the dissonance between goal and
current blood pressure are essentially engrained
into the structure of these trials through the use of
monitoring and highly regimented treatment ac-
tion plans. Fantasies of hypertension control are
practically impossible among the trial participants
because of the goal-setting paradigm underlying
the co-maneuvers used in these clinical trials.

Implications for Practice
Clinicians who seek to improve the rates of hyper-
tension control for their comorbid patients must do
more than simply translate the principal interven-
tions of clinical trials to routine diabetes care. Clin-
ical trials embed cognitive and behavioral co-ma-
neuvers into the patient-physician interaction to
improve outcomes. These co-maneuvers are con-
ceptually similar to collaborative goal-setting and
action planning interventions,42–54 which have
been used to reduce cardiovascular risk factors,55
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Figure 1. The role of collaborative goal setting and action planning to improve the effectiveness of treatment for
hypertension control.
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enhance the self-management of diabetes,56,57 and
improve planning for breast cancer treatment.58

Furthermore, clinicians’ awareness of current ver-
sus goal blood pressure and patients’ participation
in treatment action planning may alleviate clinical
inertia.

These processes can be integrated into the prac-
tices of busy clinicians caring for complex diabetic
patients and applied to self-monitoring tasks and
behavioral interventions as well as drug thera-
pies.53,59 Contrary to expectations, goal setting can
enhance the efficiency and effectiveness of hyper-
tension control without disrupting the doctor-pa-
tient relationship; however, the initial integration
may be difficult and will require a commitment of
time and resources.51,52,59

Limitations
The findings of the current study must be weighed
against several limitations. First, the quantitative
effect of a principal maneuver was not considered
when evaluating co-maneuvers of particular stud-
ies. In addition, because of the heterogeneity and
small number of co-maneuvers among the included
studies, a meta-analysis of their effectiveness could
not be performed. Second, the assessment of co-
maneuvers relies on the methodologies reported by
the study investigators and does not consider im-
plementation factors that investigators may have
used but did not publish. Third, there are no es-
tablished criteria for assessing the use or quality of
co-maneuvers in clinical trials. In response to this
consideration, the current study used an established
qualitative research methodology17 along with ac-
cepted standards for structured literature reviews to
improve the rigor of the analyses. Finally, these
analyses do not consider the impact of other im-
portant covariates to hypertension control, includ-
ing social and demographic characteristics (eg, age
and ethnicity), and important clinical differences
between study populations.

Conclusion
Clinicians and investigators who seek to improve
the rates of hypertension control for their patients
with diabetes should do more than translate the
principal interventions of clinical trials to routine
diabetes care. Clinical trials also embed consensual
expectations regarding monitoring and regulation
of treatment to enhance the efficacy of the principal

intervention. Patients with diabetes receiving
chronic hypertension treatment have some impor-
tant similarities with clinical trial participants.
They are motivated to reduce their health risks,
believe in the effectiveness of treatment, and gen-
erally adhere to the recommendations of their cli-
nicians. Therefore, patients in routine diabetes care
may benefit from the co-maneuvers used in clinical
trials. Interventions using collaborative goal setting
and action planning use three of these same core
strategies: (1) define collaborative blood pressure
goals, (2) measure and discuss blood pressure levels
frequently, and (3) develop and implement an ac-
tion plan for adjusting therapy when current blood
pressure levels do not meet goals. Goal setting and
action planning require commitment and an initial
time investment, but the longitudinal benefits are
improved quality and satisfaction with diabetes
care.

The authors would like to thank Harlan M. Krumholz, MD, for
his review of an earlier version of the manuscript; John Concato,
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