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Recommendations and Guidelines Regarding the Preferred
Research Protocol for Investigating the Impact of an Optimal
Healing Environment on Patients with Hypertension
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ABSTRACT

Cardiovascular disease is the leading cause of death in the United States. Hypertension is the most common
single reason for visits to primary care physicians accounting for more than 35 million visits annually. Phar-
macotherapy can achieve adequate control of blood pressure. Multiple interventions compares to single thera-
pies are more efficacious in treating hypertension, and this fact supports using the holistic approach to hyper-
tension treatment. Implementing an optimal healing environment (OHE) in a hypertension treatment regimen
has the potential to impact not only health care costs, but also to optimize blood pressure control, and thus de-
crease the total cardiovascular disease burden. The research questions for the study of OHE in hypertension
may differ between the individual patient perspective and the public health perspective. The use of a 2 X 2 fac-
torial design would allow analysis of both perspectives simultaneously. Using an OHE setting with multiple
interventions in formulating an individualized approach to hypertension management merits further exploration

and research.

INTRODUCTION

Cardiovascular disease is the leading cause of death in
the United States.! The control of blood pressure is one
of the most effective methods of reducing mortality from
cardiovascular disease. Hypertension is the most common
single reason for visits to primary care physicians with more
than 35 million visits annually.! Approximately 43 million
adults, or nearly one quarter of the population in the United
States are diagnosed with hypertension or are taking anti-
hypertensive medications.?

The Joint National Committee (JNC) 2003 states the eval-
uation of hypertension has three objectives: (1) to assess
lifestyle and identify other cardiovascular risk factors; (2)
reveal identifiable causes of hypertension; and (3) assess the
presence or absence of target organ damage and cardiovas-
cular disease. Despite widespread use of medications for hy-
pertension, appropriate control of hypertension is achieved
in only approximately 31% of the population.?

Hypertension is a multifactorial condition. Risk factors
for the development of hypertension include obesity, fam-
ily history or genetic basis, diabetes, inactivity, and excess
dietary sodium and alcohol intake. Interventions targeted
to these areas that are amenable to behavior modification
have been thoroughly studied. Medications are usually used
to adequately control blood pressure. However, lifestyle in-
tervention may supplant or enhance the lowering of blood
pressure. If there is failure to provide lifestyle modifications,
adequate antihypertensive drug doses or appropriate drug
combinations may result in inadequate blood pressure
control.!

BLOOD PRESSURE MEASUREMENT

Optimal healing and care cannot occur in the treatment
of hypertension without high quality blood pressure mea-
surements. Critical treatment decisions are based primarily
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on levels of pressure. The JNC has reclassified blood pres-
sure levels into four main categories in an effort to increase
the efficacy of blood pressure management for treating and
preventing hypertension (Table 1).

Similar to all biologic variables, blood pressure varies
considerably as it is constantly changing minute to minute.
And this pattern of blood pressure variability has been well
described. Both systolic and diastolic have large within-in-
dividual variability. Diastolic blood pressure standard devi-
ation ranges from 4-8 mm Hg, and systolic from 7-14 mm
Hg. This large variation makes accurate blood pressure mea-
surement difficult. The fact that the temporal variation of
blood pressure can be larger than the treatment effect ham-
pers assessment of progress in lowering pressure from visit
to visit to a clinic.

Thus, high-quality measurements are essential in any re-
search study designed to assess the impact of an OHE. This
can be accomplished by addressing the following:

1. Perform standardized measurements according to the
American Heart Association guidelines.*

2. Perform multiple measures, at least two, and use the av-
erage of all pressures to reduce the variability of the mea-
sure.

3. Perform measurements using an automatic device, which
has been certified by the British Hypertension Society,
for example, Omron Sphygmomanometer (Omron Health-
care, Vernon Hills, IL).>:°

LIFESTYLE MODIFICATIONS

Exercise has been proven to be beneficial in lowering
blood pressure, especially when associated with weight loss.
Weight loss of as little as 10 pounds reduces blood pressure
and/or prevents hypertension in a large proportion of over-
weight persons. !

Intensive diet alterations, such as the Kempner Rice Diet
or the Pritikin program, have been successful in a controlled
setting. However, they are very costly, extremely restrictive,
and have been tested under a structured living setting. The
Kempner Rice Diet was delivered in a residential setting in
which the daily sodium intake was restricted to 20 m/mol
over several weeks.” Following discharge from the Duke
program, the patients quickly reverted back to their normal

TaBLE 1. JoINT NATIONAL COMMITTEE’S RECLASSIFICATION
OF HYPERTENSION

Systolic (mm Hg) Diastolic (mm Hg)

Normal < 120 < 80
Prehypertensive 120-139 80-89
Stage 1 140-159 90-99
Stage 11 = 160 = 100
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diet. The weight loss and diet were not maintained, and base-
line levels were returned to rapidly.

Comprehensive lifestyle modification programs such as
the Ornish program or the TOMHS study® have shown ben-
eficial results in obtaining hypertension control and in re-
versing cardiovascular disease. Maintaining the diet and
lifestyle changes on a long-term basis has been difficult. The
Dietary Approaches to Stop Hypertension (DASH) diet,
which is rich in fruits, vegetables, low-fat dairy products
combined with reduced dietary cholesterol, saturated fat as
well as total fat and lower sodium intake, is an entire di-
etary modification program. Although the DASH diet is
highly effective in lowering blood pressure in feeding stud-
ies, it remains to be seen how effective this diet is in a free-
living group. The TOMHS diet was successful in lowering
blood pressure in a free-living group and could be main-
tained, but it is not cost effective because of the intense fo-
cus on individualized counseling requiring frequent interac-
tion with a skilled nutritionist.

STRESS AND HYPERTENSION

There are only a few well-designed longitudinal studies
that have associated stress with hypertension. Work related
stress over time has been related to hypertension.” Increased
job-related stress with a decreased level of job satisfaction
effort coupled with low decision autonomy have been
shown as predictors of hypertension and heart disease in
multiple studies.!®!2 One recent well-designed study, how-
ever, did not find heart rate variability and high job strain
a major risk factor for future hypertension.!3

Many of the studies on the role of stress contributing to
hypertension have suffered from methodological problems
including not accounting for regression to the mean in their
analysis. The definitions of what constitutes stress or the
measures of stress are not standardized or validated. The
stress-inducing stimulus studied has varied, including hand-
grip measurements, working mathematical tasks or being in
harassing environments. Interventions labeled as “stress
management” have included a variety of techniques, such
as meditation, imagery, progressive muscle relaxation,
mindfulness practice, and relaxation response.

Psychosocial stressors have also been implicated in an
increased risk for developing future hypertension.!%!
Matthews et al.!> correlated the ongoing trajectory of so-
cioeconomic status and not having enough money for ba-
sics as an independent risk factor for hypertension. Diffi-
culties paying for basic living expenses at study entry and
continued difficulties during the 2- to 10-year follow-up
were independently associated with increased incidence
of hypertension after adjusting for race—gender group,
body—mass index, site, age, and initial systolic blood pres-
sure. This study did not, however, control for physical ac-
tivity and smoking status.
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STRESS MANAGEMENT INTERVENTIONS

Various stress management interventions in treating hy-
pertension have been examined. Transcendental Medita-
tion™, yoga postures/yogic lifestyle as well as mindfulness-
based stress reduction (MBSR) interventions show some
promise in hypertension treatment. It has been much easier
to demonstrate physiologic changes such as a decrease in
heart rate and acutely decreased blood pressure while
performing the practice, but long-term sustained reductions
in blood pressure have been inconsistent. Acupuncture has
been used in China for centuries, and is currently being stud-
ied as a treatment for hypertension. The long-term efficacy
of these interventions is not known.

The phase 1 Trials of Hypertension Prevention (TOHP-1)
used stress management as one of seven nonpharmacologic
approaches to lowering diastolic blood pressure in healthy
adults with diastolic blood pressure 80-89 mm Hg.'® There
were 242 and 320 participants randomized to the stress man-
agement or an assessment only control group. The stress
program lasted for 18 months, and included training in four
relaxation methods, techniques to reduce stress reactions,
cognitive approaches, communication skills, time manage-
ment, and anger management within a problem-solving for-
mat. A significant reduction in diastolic blood pressure was
seen in both groups. However, the two groups were indis-
tinguishable when using intention-to-treat analysis. In sub-
group analysis, there was a significant reduction in diastolic
blood pressure relative to controls in the participants who
attended more than 61% of the intervention sessions. It is
not known if this isolated finding is chance or will be repli-
cated in other studies.

Meta-analysis regarding any potential benefit from stress
management interventions has not been helpful. In the 1993
meta-analysis by Eisenberg et al.,!” many of the studies used
for the “cognitive behavioral technique” intervention, were
in fact very different intervention methods, including bio-
feedback, meditation, the relaxation response, progressive
relaxation techniques and stress management, which in-
cluded cognitive restructuring, adaptive emotional learning
strategies, imagery, and physical or mental relaxation. In
this meta-analysis, no single intervention method was supe-
rior compared to the others or to various different control
interventions.

RATIONALE FOR MULTICOMPONENT
INTERVENTIONS IN HYPERTENSION
TREATMENT

In response to methodological difficulties in other stress
management studies, Linden et al.'® tried a different strat-
egy in their 2001 study design. Linden and colleagues
showed that individualized stress management intervention
resulted in a clinically significant decrease (of at least 5 mm
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Hg) blood pressure in 55% of the participants. This study
included individual flexibility in the delivery of specific in-
terventions rather than one standard intervention for all par-
ticipants. Patients received an average of 3.8 interventions.
The most frequent interventions used were anger/hostility
management training, autogenic training and discussion of
relationship or existential issues. The least frequent were
biofeedback, cognitive behavioral therapy (CBT) for anxi-
ety or depression. CBT is a standard psychiatric approach,
as discussed by DeRubeis et al.!” It was not used in previ-
ous studies.

The evidence for multiple interventions being more effi-
cacious in treating hypertension when compared to single
therapies supports using the holistic approach to hyperten-
sion treatment. Thus, using an OHE setting with multiple
interventions as options in formulating an individualized ap-
proach to hypertension management merits further explo-
ration and research.

STUDY DESIGN

In designing a study evaluating the outcomes of OHE it
is important that the primary study questions be stated
clearly. Thought must also be given to the issue of which
perspective is of interest, the individual patient or the pub-
lic health perspective. For example, with high blood pres-
sure, a 2-3 mm Hg lower systolic blood pressure would be
considered clinically trivial in an individual patient. In fact,
it would be difficult to detect given the large within indi-
vidual variability in blood pressure. However, a 2-3 mm Hg
lower systolic blood pressure in the population perspective
would be very effective in preventing cardiovascular dis-
ease. This is because even though the absolute risk is high-
est in the upper distribution of blood pressure, most of the
disease actually occurs in the middle to upper third of the
blood pressure distribution because many more people are
in this part of the distribution.

One way to learn the contributions of both the patient and
population is through the use of a 2 X 2 factorial design in
a clinical trial incorporating the assessment of OHE envi-
ronment alone, patient interventions alone, and the combi-
nation of the two. Such an approach would involve both
clinics and patients in the analysis (Table 2).

Another approach would be an observational cohort study
with obtaining baseline and subsequent intermittent mea-
surements of multiple variables at multiple clinic sites. This
design might consist of a cohort of clinics with smaller stud-
ies on various subsets of OHE implementation success. The
unit of measurement is the clinic. The quantity and quality
of OHE attributes present in the facility setting, and the va-
riety of interventions offered should serve as a marker for
the support of the patient in their healing process.

Each clinic would be given a score rating their level of
OHE achievement at baseline, and then a ranking of all of
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TABLE 2. FAcTORIAL 2 X 2 DESIGN FOR CLINICAL TRIAL

Environment

OHE

Usual care

Special intervention OHE (clinic)

Patient focus

Special intervention (patient)

Usual care (clinic)

Special intervention (patient)

OHE (clinic)

Usual care Usual care (patient)

Usual care (clinic)

Usual care (patient)

OHE, optimal healing environment.

the study clinics according to their OHE score from highest
to lowest. The clinics could be grouped by category, with
the use of multivariate analysis on single and combinations
of various OHE components to explain the variance ob-
served. The primary dependent variable is the individual
clinic’s blood pressure control rates using the patient’s blood
pressure measurements as the basic measurements. Differ-
ent blood pressure subgroups would be examined in the sec-
ondary analysis (i.e., newly diagnosed, chronic hyperten-
sion, uncontrolled and controlled).

BASIC ELEMENTS FOR AN OHE

Not all of the prerequisites for an OHE have been docu-
mented in research studies. However, they most likely are
those attributes that exist in a research clinic that has an out-
standing reputation for participant satisfaction and study
completion. Instruments such as the Press-Ganey question-
naire’® measure patient satisfaction, and the Texas Christ-
ian University organizational readiness for change (ORC)
questionnaire can be used to measure an institution’s readi-
ness for change. Incorporating these two instruments to-
gether plus determining a clinic total score for their OHE
qualities could be verified and validated in preparation for
the OHE intervention study.

Variables that are important for OHE assessing include:

* An awareness of the importance of a healing environment
in patient care by at least one high ranking administra-
tor/supervisor

* An awareness of the importance of a healing environment
in patient care by the facility staff, including the recep-
tionist/front desk personnel

* Willingness to facilitate change and support of personal
growth and mastery

* The presence of a cohesive staff

* Availability of alternative therapies such as yoga, gigong,
meditation, MBSR, acupuncture

 Physical environment that supports healing: physical sense
of safety while present in the facility, clean, quiet/low-
decibel level, pleasing décor and cheerfulness, sense of
nurturing while in the facility, fresh air free of strong odors.

* Patient-centered relationships

* Respectful manner of treating patients

* Access for privacy in patient-health care provider inter-
actions

* Continuity of care between the provider and patient

* Methods of following patients sequentially over an ex-
tended period of time

* Adequate interpreter services, if needed

* Ability of the system to be flexible in accommodating
treatment assessments and requirements for patients with
varied needs

* Minimal waiting time to see practitioner

* Behavioral interventions or referrals to community orga-
nizations with resources for diet, smoking cessation, ex-
ercise, and environmental alterations

* Educational materials with menu of options such as mo-
tivational, educational, maintenance interventions

 Personal counseling for high-risk groups

* Wellness counselor/educator

* Individual goal setting and awards for goal achievement

* Support groups available

* Cognitive behavioral therapy/dialectical behavioral ther-
apy available

* Nutritionist available for referrals.

VARIABLES IN THE PATIENT’S LIFE

All of the following elements in the patient’s life need to
be examined and assessed for an OHE intervention. Each
aspect can serve as a support or hindrance in the patient’s
quest for health and healing. The supportive life aspects
should be enhanced and the barriers overcome or minimized.

* Family interaction/support
* Friends
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* Community network

Religious affiliation

Spirituality

* Work environment

Lifestyle—diet, exercise, quality of life

* Home, house/apartment/transient, environment

* Thought process and mood/outlook on life/psychologic

scales

Emotional health and well-being

Financial status

* Treatment engagement/treatment subgroups: medication
adherence, dietary compliance, dietary fat intake, sodium
intake, exercise level and frequency, high-risk patients,
early intervention versus late intervention, number of in-
terventions used, dubgroups by ethnicity, gender and cer-
tain disease states

* Medical condition: quality of blood pressure measure-
ments, weight (BMI), smoking status, alcohol/drug use,
serum cholesterol, urinary sodium excretion, health atti-
tudes, aerobic capacity, risk stratification, classification of
blood pressure, cccurrence of any major or secondary car-
diovascular event, co-morbidities.

POTENTIAL MEASUREMENT
INSTRUMENTS FOR OUTCOME
MEASUREMENTS

Measurement instruments may include:

* Texas Christian University (TCU) readiness for change
instruments for organizations, personnel and participants

* Press-Ganey Satisfaction Measurement Questionnaire

Quality of Life questionnaire combined from Medical

Outcomes Study,?! and from the Rand Health Insurance

Experiment,?? used in the TOMHS study?3

Global Hypertension Health statistic calculated from the

Quality of Life questionnaire??

* Short-Form-36

Spielberger State-Trait Anxiety Questionnaire

* Framingham Tension Scale

Spielberger Trait Anger Scale (intensity and frequency of

anger)

* Urinary sodium excretion

» Twenty-four—hour ambulatory blood pressure, automatic
blood pressure measurements

* Dietary records

* Weight measurement.

INVESTIGATOR TEAM

Each facility would need a research coordinator for the
OHE recommendations and for administering the instruments.
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* Administrators: support the implementation of procedure
changes, and to approve expenses associated with initia-
tion/ implementation of the OHE

* Physicians: open to the holistic approach to treatment and
supportive of OHE implementations

* Nurses: bridge between the administration and the patient

in effective implementation of OHE

Allied health practitioners/CAM practitioners: early in-

volvement in the study design process to obtain the best

and most generalizable information

Statisticians: create the best design for obtaining inter-

pretable data to answer the study question.

SUMMARY

Achieving optimal management of hypertension for the
American population can significantly reduce both the mor-
bidity and the mortality from cardiovascular disease. Phar-
macotherapy can result in adequate control of blood pres-
sure, however, behavioral interventions can provide an
important adjunct for controlling blood pressure. Using an
OHE in hypertension intervention has the potential to im-
pact not only health care costs, but also to optimize blood
pressure control and thus decrease the total cardiovascular
disease burden. The research question may differ in study-
ing OHE in hypertension from the individual patient ver-
sus the public health perspective. One approach is to uti-
lize a 2 X 2 factorial design. This would allow analysis
of both perspectives simultaneously. We have recom-
mended issues to consider when studying the effect of an
OHE on hypertension. If implemented, these approaches
can yield important information guiding future treatment
of cardiovascular disease and holistic management of life-
styles for the purpose of obtaining and maintaining opti-
mum health.
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