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A. RESEARCH OBJECTIVES

Patients’ with chronic disease benefit from having the doses and types of medication titrated based upon
clinical parameters, for example, higher and lower blood pressure (BP). Similarly, patients may also require
differing intensity of disease management based upon clinical outcomes. We propose to conduct a pragmatic
clinical frial to evaluate the effectiveness of titrated disease management for patients with hypertension. A
pragmatic trial is designed for “real world” practice and usually can be directly implemented. In this particular
study intervention patients will have the intensity of their care titrated based upon their BP contral.™® By
reserving the most intensive and expensive strategies to veterans with greatest need, this titrated strategy
would lead to more efficient use of resources, which could result in an overall cost savings to the VA.
Moreover, this approach, as opposed to a single disease management program that is delivered the same way
to all veterans, is likely to be well-accepted and understood by clinicians. Our study of how to best and most
efficiently allocate disease management resources will provide critical evidence about increasing access to
enhanced primary care required under the VA patient-aligned care team (PACT) model. As suchitis
responsive to two specific HSR&D funding priority areas — access and health informatics.* Further, the
trial addresses multiple priority areas for comparative effectiveness identified by the Institute of
Medicine,” including comparing the effectiveness of strategies for enhancing patients’ adherenceto
medication regimens, different disease management strategies for activating patients with chronic disease, and
different delivery models (e.g., home blood pressure monitors, utilization of pharmacists to managed medicine)
for controlling hypertension. Finally, the intervention we are testing not only can be directly implemented by
VHA (if effective), but clinical leaders have indicated their willingness to do so (see attached letters).

We propose to conduct a two-arm 18-month randomized clinical trial for veteran patients with
phamacedtically treated hypertension with uncontrolled systolic biood pressure (SBP) defined as 2 140 mmHg
for non-diabetic or = 130 mmHg for diabetic patients. The intervention arm includes three levels of resource
intensity targeted to improve patients’ SBP. .

« Medium/level 1 resource intensity: a registered nurse (RN) will provide monthly tailored behavioral
support telephone calls + home BP monitoring.

« High/level 2 resource intensity: a pharmacist will provide monthly tailored behavioral support telephone
calls + home BP monitoring + phamacist-directed medication management.

» Booster (low) resource intensity: a licensed practical nurse (LPN) will provide non-tailored behavioral
support telephone calls every two months to patients whose SBP comes under control

Control Arm: An LPN will provide behavioral support telephone calls that do not include goal setting and
directed problem solving every two months (identical to booster (low) resource intensity component of the
titrated intervention). This control arm differs from usual care in that it involves additional regular patient
contact that has enhanced BP control in a clinical trial conducted by Durham investigators among veterans®
and medication adherence in a quality improvement initiative in the North Carolina Medicaid program.” The
control arm will utilize the same procedures as the booster level for intervention patients for whom SBP comes
under control.

A.1. Specific Aims

A.1.a. Primary Research Question and Hypothesis — Change in SBP

Will the titrated disease management protocol result in reduced SBP over 18-months, compared to LPN-
delivered behaviorai support phone calls occurring every two months [control arm]?

Primary Hypothesis: (H1) Veterans randomized to the titrated disease management intervention arm will
have greater improvement in mean SBP over the 18 months of follow-up than veterans in the control arm.

A.1.b. Secondary Research Question and Hypothesis-Hypertension Controt

Will the titrated disease management protocol result in improved SBP control (i.e. dichotomized threshold as
opposed to continuous measure [SBP 2 140 mmHG for non-diabetic patients, SBP 2 130 mmHG for diabetic
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patients]®) at 18-months. compared to LPN-delivered behavioral support phone calls occurring every two
months [control arm]? '

Secondary Hypothesis: (H2) Veterans randomized to the titrated disease management intervention arm will
have a greater increase in the proportion of patients who have hypertension come into control over the 18
months of follow-up than veterans randomized to the control am.

A.1.c. Secondary Research Question and Hypothesis-Cost Effectiveness.
If the intervention results in greater reduction in SBP than the control group, is it cost effective?
Secondary Hypothesis: (H3) The tifrated disease management protocol will be cost effective.

A.1.d. Secondary Research Question and Hypothesis-Medication Adherence. :

Will a titrated disease management result in better medication adherence compared to the control arm?
Secondary Hypothesis: (H4) The improvement in medication adherence in the titrated disease management
protocol wili be greater than for those in the control arm.

A.2. Gaps in the Existing Evidence and Difference from Previous and Ongoing'Work

Previous disease management trials, including those conducted at the Durham VAMC, have evaluated the
effect of disease management strategies. Many of these studies demonstrate the efficacy of providing
behavioral self-management support, especially in combination with other components such as home BP
monitoring and pharmaceutical management, in reducing blood pressure.® ' As with most trials, a common
protocol was followed regardless of level of BP control. This common approach is inconsistent with clinical
practice, where clinicians tailor the intensity of interventions to individual patients. Thus, we propose to
conduct a pragmatic trial to rigorously evaluate a strategy in which the intensity of the disease management
program is titrated based on clinically sensible criteria. In so doing, we are evaluating an innovative approach
to disease management that mirrors the way providers practice, i.e., matching resource intensity to patients’
clinically-dictated needs. If successful, this approach allows healthcare systems such as the VA to allocate
limited resources to match patients’ needs. '

B. BACKGROUND, CONTEXT, AND PRELIMINARY STUDIES

B.1. Significance of Hypertension

Hypertension is the most widely recognized modifiable risk factor for stroke, myocardial infarction,
peripheral vascular disease, heart failure, and end-stage renal disease.? In the Department of Veterans Affairs
healthcare system, hypertension is the most prevalent chronic condition, affecting 37% of veterans.*® An
enormous body of evidence suggests that controlling hypertension improves cardiovascular and renal
outcomes, and the mechanisms for achieving control (e.g., diet, exercise, medication) are well known and
widely accepted. Unfortunately, despite its prevalence, impact, evidence-based guidelines, and > 100 anti-
hypertensive medications, only a third of all U.S. hypertensive patients have their BP under control.? Notably,
diabetes and hypertension commonly co-occur in patients, including veterans.'® Data demonstrate that very
tight BP control (130/80 mmHg) is critical to reducing cardiovascular disease (CVD) morbidity and mortality in
hypertensive patients with diabetes," '* leading to several evidence-based guidelines recommending 130/80
mmHg as the target for patients with hypertension and diabetes.® '®

B.2. Defining Titrated Disease Management

The majority of disease or self-management support trials have examined interventions in which patients -
enrolled into the trial receive the same level of services throughout the study. Although this is very appropriate
for most efficacy trials, clinicians in practice tailor the intensity of treatment to an individual's health status.
This is often in the form of stepped care, where patient’s initial medication dose is low, and thereby minimizing
risks of treatment (such as side effects). If patients are not responsive to initial treatments, their medication
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regimen is intensified until clinical goals are met. Absent some change in the underlying pathophysiology of
disease (e.g., weight loss) or side effects, patients do not have their treatment reduced once clinical goals are
reached; it is assumed that any. reduction in intensity would diminish level of control.""® Stepped care of
medications has been used for hypertension since at least the early 1980's.% ‘

In mental health, stepped care has frequently been used as a synonym for collaborative care.??* These
models often involve increasing levels of psychotherapy, self-management support, andfor pharmaceutical
therapy to treat conditions such as depression. Such stepped collaborative care interventions are consistent
with the Chronic Care Model.*® A meta-analysis of 37 randomized trials found signiﬁcant improvement in
-depressive symptoms both short-term (6 months) and long-term (up to 5 years).?* Similar interventions have
also been shown to be effective for other conditions, including hypertension.”> %

We are proposing a trial to examine titrated, not stepped, disease management. The primary difference is
that in titrated disease management we are adjusting (titrating) resource intensity based upon the clinical
status of individual patients. Resources are intensified until the level of treatment intensity required to achieve
control is reached, but resource intensity can be reduced depending on a patient’s clinical status. This
difference in resource intensity involves: 1) who delivers the disease management; 2) the complexity of the
treatment intensification (i.e., whether there is medication intensification); and 3) frequency of patient contacts.
The assumption of this novel approach is that patients will be titrated to different initial resource levels and
will be evaluated during the intervention to determine if they will; 1) remain at the same level of resource
intensity; 2) be increased to a higher intensity level; or 3) be decreased to a lower resource intensity level.
This addresses a criticism about stepped care: no plan to reduce level of drug or other resource use for
patients with improving illness severity.” As suggested by a 2010 systematic review of clinical trials by the
Cochran Collaborative,* a titrated strategy seeks to match system resources that can be combined with, and
potentially enhance, stepped medication management. :

B.3.7 Review of Prior CVD Risk Reduction Interventions

In a systematic review of 15 behavioral interventions for hypertension, results favored counseling over usual
care with improvements in SBP (11 mmHg) and DBP (3.5 mmHg).** In another systematic review of 38
randomized controlled trials, patient education alone was largely unsuccessful at improving BP control.*

B.4. Benefits of Using the Telephone to Administer Interventions

Telephone interventions have been shown to be effective in changing multiple patient behaviors.**** These
increase reach to patients and may be viewed by patients as more acceptable and convenient than in-person
interventions. Because virtually all (97%) US homes have phones,® telephone-based strategies can efficiently
increase access to care. Thus, telephone-based strategies can faciiitate individualized, personal interaction at
minimal cost and without the time and transportation barriers that accompany in-person programs. This
personal interaction allows the intervention to be adapted and tailored to participants’ current concerns, health
goals, and specific barriers to achieving these goals.

B.5. Beﬁeﬁts of Home BP Monitoring

Encouraging patients to home monitor their BP provides objective information to motivate patients to control
their disease. Home monitoring also provides documentation of the effects of medications and allows for faster
therapy adjustment which may improve patient adherence to prescribed treatments and subsequent disease
control.’™*® Furthermore, as many as 1 in 8 patients will have normal BP readings in clinic, but have
consistently elevated readings at home, a phenomenon known as masked hypertension.*® Patient’s home BP
is a better predictor of clinical events than office measurement.*® Finally, home monitoring may reduce the
need for frequent office visits.*® We will use the same training and assessment procedures used in previous
studies such as TCYB and HINTS for the proposed study (Table 1). : :

B.6. Pharmacist Management of CVD Risk Factors
Four randomized trials have studied the effect of pharmacist BP management, one in community-based
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pharmacies®' and three in clinic-based settings.** In all these studies, a higher portion of patients achieved
BP control in the intervention group compared to the control group. However, all of these protocols required
extra visits to the treating facility by patients and were relatively expensive to perform, because they used
substantial pharmacist time for relatively smalt numbers of patients. :

B.7. Underlylng Research - Previous Trials of CVD Disease Management Conducted by Study
Team ‘ '

For more than a decade, the Durham HSR&D COE has conducted a series of clinical trials aimed at
reducing CVD risk through combinations of behavioral, seff-monitoring, and pharmaceutical management.
Table 1 summarizes 5 examples of such studies; detailed descriptions follow. All investigators on this grant,
with the exception of Dr. Ho, have been involved in at least one of the summarized studies, demonstrating the
expefience of the study team. These studies have led us to the conclusion that a critical gap in the Iterature is
how to titrate efficacious interventions to individual patients in real world clinical practices.

Table 1: Recent Randomized Trials of CVD Disease Manaqement

Tailored Case.
Current Status Completed Completed Completed Completed Recruitment
) Ongging
Study Sample « Hypertensive s Hypertensive « Hyperensive |+ Hyperensive » Diabetic
veterans cormmunity veterans with and diabetic patient with
s Enrolled from patients inadequate veterans with poor glycemic
primary care ¢ Enrolled from BP control inadequate BP control
university and ¢« Enrolied from and glycemic * Enrolied from
commurnity primary care control community
chinic =  Enrolied from primary care
primary care at practices
two VAMCs
intervention s Otailored + 11 tailored ¢ 11 tajlored *  Group medical | ¢ Tailored nurse-
Components behavior, behavioral, behavioral, appointment: delivered
education education education 7-8 patients telephone
modules . modules modules ¢  Nurse-led behaviorai
s Provider s HomeBPtlele- | e Medication education educational
decision monitering management | »  Pharmacist modules
support (VA- via decision and physician
developed support team
ATHENA) system medication
*» HomeBP management
tefe-
monitoring
Intervention Every 2 months for { Every 2 months for - | Every 2 months Every 2 months {7 | Every 2 months for
Frequency 24 months 24 months - when BP is out of | visits over 12 24 months
control for 18 “months} :
- months
Results/Qutcome ] Behavior interv ~ Combined interv — SBP declined 3.6 | SBP declined 7.2 Change in glycemic
BP control BP control improved | mmHginthe mmHg over usual and BP control
improved by 21% by 13% (17% combined arm care over 12
(13% relative usual | -relative to usual over usual care at | months, Cost was
care); cost = care}). SBP improved | 18 months approx. $460 per
$112/patientyear 4 mmHg over usual : patient per year.
care over 24 :
months; cost =
$416/patient/year




- B.7.a. Veteran — Study To Improve The Control of Hypertension (V-STITCH) [Bosworth, Pi].

V-STITCH was a randomized controlled trial that tested whether a patient intervention, a provider
intervention, or combination of both is more effective in improving BP control. In V-STITCH, providers were
randomized to receive or not receive a hypertension decision support intervention. A sub-sample of the
providers' patients was randomized to receive the patient intervention or not. The V-STITCH sample included
patients with hypertension who had filled a prescription for hypertensive medication in the previous year.
Patient enroliment was independent of prior BP control. Of 816 eligible patients approached, 588 (76%) were
enrolled and randomized. The behavioral intervention involved a nurse contacting patients by telephone every
2 months for 24 months. At each call, the nurse delivered both standard and tailored information to patients in
@ educational and behavioral modules. Of the 294 patients randomized to the nurse intervention, 84% of the
sample received all 12 intervention telephone calls. The average length of time to administer the intervention
call was 3.7 minutes (SD=2.5 minutes). After 24 months of follow-up, BP control increased from 44% to 65%
in the nurse intervention group compared to the control group from 44% to 53% (p=.03; an absoclute difference
of 12.6%). The mean annual cost of implementing the intervention was estimated to be $112 per patient
(range $61-$259).*' The intervention did not lead to significant increases in overall observed inpatient or
outpatient costs. There was no difference in the number of primary care visits over the 2 years.® 52

B.7.b. Take Control of Your Blood Pressure Study (TCYB) [Bosworth, PI].

TCYB was a randomized clinical control trial of hypertensive patients in two Duke University-affiliated
clinics. The focus was behavior modification through self-management based on home BP monitoring.® 647
Patients were randomized to one of four groups: usual care; a nurse-administered behavioral intervention
alone; home BP monitors alone; or, both the behavioral intervention and home BP monitors. We enrolied 636
hypertensive adults in 12 months, 91% of whom were retained for the 24-month study. Patients given a brief
. explanation of how to use the home BP monitor were able to use the devices effectively and accurately when
assessed at a follow-up visit. On average, 11 of the 12 planned interventions were completed for the 318 in
the nurse arm. Patients randomized to the combined behavioral/home BP monitor group showed the greatest
BP control improvement (70.4% at baseline to 83.2% at 24 months). The largest sustained improvement in
SBP was observed in the combined intervention group (SBP improved from 126 mmHg at baseline to 120

“mmHg at 24 months).’ The average phone call was 15 minutes per encounter {180 minutes over 24 manths)
and the cost of the combined intervention was $416 over 24 months.*® TCYB demonstrated that patients could
successfully measure their home BP over 24 months. Further, it provides evidence for using a combination of
behavioral phone calls and home BP monitering for patients with hypertension.

B.7.c. Hypertension Intervention Nurse Telemedicine Study fHINTSl [Bosworth Pl].

Recently completed, the VA-funded HINTS study enrolled 593 hypertensive patients from 3 VA primary care
clinics.*® Participants were randomly allocated to one of four arms (usual care, tailored nurse- administered
behavioral adherence intervention, medication management, and a combined behavioral adherence and
medication management intervention). For each patient, the nurse-administered intervention was activated
only when home BP monitoring indicated inadequate BP control (patients without diabetes >135/85; patients
with diabetes >135/B0 based on VA guidelines). Patients assigned to the behavioral intervention received a
nurse-administered tailored self-management intervention to promote adherence with medication. Patients
randomized to the medication management arm had their hypertension regimen changed by a nurse and study
physician using a validated hypertension decision support system. Preliminary results indicate a combination
of tailored behavioral support, home BP monitoring, and algorithmic medication management led to
approximately a SmmHg reduction in systolic BP as compared to a 1 mmHg reduction for patients in usual
care. This study indicates that medication management changes made by a research team are acceptable fo
patients’ primary care providers (PCP} as < 5% of medication changes were overridden by PCPs.

B.7.d. Diabetes Group Visits Trial [Edelman, PI].

The HSR&D funded Diabetes Group Visits Trial tested the effect of providing group medical appointments
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on the hypertension and bload pressure control of patients with diabetes and hypertension. We enrolled 239
patients with poorly controlled diabetes and blood pressure (BP) who received primary care at the Durham or
Richmond VAMCs. Patients were randomized within VAMC to receive either group medical clinics or usual
care. Each group was composed of 7-8 patients, and a care team consisting of a primary care general
intemist, a phamacist, and a nurse or other certified diabetes educator. The same patients met in groups
every 2 months for seven visits with the same care team. However, separate groups had different care teams.
Each session included group education and structured group interactions moderated by a registered nurse or
other certified diabetes educator. Additionally, individual medication adjustments were made by the
phamacist and physician to manage HbA1c and BP. HbA1c and systolic BP were measured at baseline,
intervention midpoint (median 6.8 months) and intervention completion (median follow-up 12.8 months) at
separate scientific visits.'" ®® Subjects attended 78% of all scheduled group visit sessions. After adjusting for
baseline and clustering, the 12-month difference between arms in systolic BP was 7.2 mmHg (p=0.01). After
adjustment, the difference between arms in HbA1c at 12 months was 0.3% (p=0.4)." o

B.7.e. Tailored Case Management for Diabetes and Hypertension (TEACH-DM) [Edeiman, PI].

TEACH-DM is an ongoing, 5-year randomized, controlled trial conducted in community-based primary care
‘private practices. The trial is designed and powered to systematically evaluate the effectiveness of a
telephone administered, tailored patient health education and behavioral intervention among patients
diagnosed with both diabetes and hypertension, and with poor control of their diabetes. Primary outcomes are
systolic blood pressure and Hemoglobin A1c. The trial will also measure the effect of the intervention on self-
efficacy, weight loss, physical activity, and medication adherence. Finally, the costs of the study will be
measured, as will the effect of the intervention on health services utilization.

B.8. Conceptual Model for Behavioral Telephone Calls

The revised Health Decision Model (HDM)™ is the theoretical framework for identifying factors to target for
intervention in the proposed intervention. It is based or the Health Belief Model (HBM)* and combines
decision analysis, behavioral decision theory, and health beliefs to yield a unified model of health decisions
and resultant behavior. The HDM focuses more specifically on health decisions and combines the influgnces of
health beliefs and modifying factors with contributions from the patient preference literature. The revised HDM
expands on the previous model by including patient characteristics such as memory and experience of side
effects associated with medication.** *

In addition to using the revised HDM to identify potential factors that may explain poor CVD control, we use
the Transtheoretical Modei to understand factors that hinder or promote health behaviors.> The crux of the
model is that behavioral change occurs in a series of temporally ordered discrete stages. Movement between
stages is influenced by the ratio of pros and cons of the problem behavior, self-efficacy, temptations to revert to
the problem behavior, and coping mechanisms used to change the problem behavior.” The proposed
intervention will focus heavily on both the initiation (e.g., contemplation and preparation) and the maintenance

hase.
! An important feature of the proposed targeted intervention is that it incorporates tailored information and
feedback. Tailored feedback has been demonstrated to be effective in muitiple health behaviors. While 2
generic heailthcare administered intervention may improve adherence, a tailored intervention can address
issues that are specifically relevant to a particular patient.® These issues include addressing inadequate
knowledge and understanding of treatment and counseling on specific behavioralfiifestyle changes. We have
shown effectiveness using an early version of this tailored intervention (see section B7, Underlying Research).
Thus, drawing on stages of change,™ * and the revised health decision modei®® the intervention addresses
‘how to 1) set healthful goals and gain self-efficacy, 2) implement healthful behaviors and monitor
performance, and 3) maintain the behaviors and associated CVD control over time.

To help patients set healthful goals, the intervention will provide training in identification of realistic goals
that reflect patient preference and readiness; self-management that teaches self-efficacy, especially skills
needed to carry out medical regimens and guide behavior changes; and social and emotional support to
promote self-efficacy.®®® To help set goals, the intervention will promote antecedent and cue management,
self-reward, rehearsal, and cognitive reframing.

To help patients implement healthful behaviors and monitor their process, the health behaviors are
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described to make them easy to implement. The intervention is designed to develop action plans that enable
progress toward goals. As part of motivational intervention, the case manager will discuss how to remove

- resistance and barriers to performance. Financial barriers will be addressed by emphasizing low-cost diet and
methods of exercising. Patients will be taught to identify the life experiences that impede self-control and will
rehearse strategies to use when willpower is low. :

‘To help patients maintain healthful behaviors, aduits will be encouraged to establish routines for critical
health behaviors. For example, patients having difficulty with medication adherence will be encouraged to take
their medications in standardized ways (e.g., place medication in the bathroom so it.can be taken immediately
after brushing teeth). Patients having difficuity with exercise will be encouraged to insert exercise into existing
routines (e.9., take stairs instead of elevator). Patients having difficulty with eating will be encouraged to
reduce portion size in routine ways (e.g., use smaller dishes; second servings only on vegetables). In so doing,
healthful behaviors can become routinized, habitual, and embedded in daily life events and locations.

The intervention will also incorporate methodology acquired from the Collaborative care model® and
includes: 1) patient self-management training that teaches skills needed to carry out medical regimens and
guide behavior changes; 2) provision of social and emotional support to promote self-efficacy; and 3) sustained
follow-up. Similar to our prior studies, participants will be asked to develop personal goals related to CVD-
related behaviors {e.g., smoking reduction, weight reduction), and these goals will be discussed during
telephone sessions. Perceived facilitators and barriers to health behavior changes will be addressed as part of
the goal-setting process. Participants will develop specific action plans that will enable them to progress toward
their goals, and we will ask participants to identify facilitators and barriers that may impact their ability to
complete these plans. '

~ B.9. Benefits to the VA

As a result of Secretary Shinseki's leadership, VHA is prepared to implement the patient aligned care team
(PACT)/patient-centered medical home (PCMH) model to coordinate the multiple biopsychosocial needs of
patients with chronic iliness. There is some evidence that when implemented well, PACT/PCMH can improve
quality of care and patient and provider satisfaction.***® There is a more significant body of literature that
-~ indicates interventions and primary care programs designed around models underlying the PACT/PCMH (e.g.,
Chronic Care Model) are associated with improved patient care processes and outcomes.? *%° Further
evidence is -available that self-management support is likely a necessary, if not in and of itself sufficient,
component of PACT/PCMH.®" The proposed research would examine whether programs aimed at matching
resources to patient disease control lead to superior outcomes than simply having booster phone calls in
addition to usual care. Answering this question will provide important evidence concerning the overall goal of
sustained long-term implementation of the disease management programs as part of PACT/PCMH in the VA
and other healthcare systems.™

C. METHODS

C.1. Overview of Study Design

We propose to conduct a two-arm 18-month randomized clinical trial for veteran patients with
pharmaceutically treated hypertension with uncontrolled systolic BP (2 140 mmHg for non-diabetic or = 130

mmHg for diabetic patients). The primary outcome is degree of improvement is systolic blood pressure, We
seek to enroll until we are able to randomize 400 patients.
Intervention Arm (n = 200 patients): Patients’ hypertension control, assessed at baseline, 6, and 12
maonths, will be used fo decide the resource intensity of strategies: -
« Medium/level 1 resource intensity: a registered nurse (RN) will provide monthly tailored behavioral
support telephone calls + home BP monitoring. .
= High/level 2 resource intensity: a pharmacist will provide monthly tailored behavioral support telephone
calls + home BF monitoring + pharmacist-directed medication management.
« Booster (low) resource intensity: a licensed practical nurse (LPN) will provide non-tailored behavioral
support telephone calls gvery two months to patients whose systolic blood pressure comes under control

Control Arm (n = 200 patients): An LPN will provide non-tailored behavioral support telephone calls every
two months {identical to booster (low) resource intensity component of the titrated intervention). The contro!
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arm will utilize the same procedures as the booster (low) intensity level in the intervention arm.

Table 2: Summary of Study Intervention and Timeline
TITRATED DISEASE MANAGEMENT SUPPORT

(expected patients = 200, program duration of 18 months)
Individuals randomized to the fitrated disease management arm will receive mediumAevel 1 resource intensity [RN delivered) or
highflevet 2 [pharmacist delivered] disease management support depending on their level of blood pressure control. Intial
assignment will be based on clinic blood pressure results over the past year. At the 6-month and 12-month study visit, disease
management program intensity will be reiterated to medium/evel 1 or highflevel 2 resource intensity levels based on a combination
of home, clinic, and study BP levels. Patients who's systolic blood pressure becomes in-control will be place at a booster resource
level [LPN delivered]. There will also be a trigger to increase resource intensity. Resource levels consist of:

Medium/Level 1 resource intensity — RN-delivered monthly tailored telephone behavioral self-management support calls + Home
BP monitoring with feedback to RN nurse educator. Based on preliminary analysis Durham VAMC patients we expect ~130 of 200
intervention patients in this category at baseline,

High/l.evel 2 resource intensity — Pharmacist delivered telephone behavioral self-management support + Home BP monitoring
with feedback to pharmacist + Algorithmic medication changes directed by pharmacist (with physician backup). Based on
preliminary analysis Durham VAMC patients, we expect ~70 of 200 intervention patients in this category at baseline.

NOTE: Paﬂents who are considered to be in control at months 6 andlor 12 (systolic BP <140 for non-diabetic and < 130 for diabetic
patients)® will be moved to booster resource level [LPN-delivered telephone behavioral self-management support calls delivered
approximately every 2 months).

BOOSTER RESOURCE LEVEL CONTROL
(expected patients = 200, program duration of 18 months}
Booster Level [LPN delivered] - LPN-delivered telephone behavioral self-management support calls defivered approximatety
every 2 months for 18 months,

Table 3: Summary of Differences in Intervention Resource Levels

Attributes Resource Level
" Medium/Level 1. -. 2327 HighlLevel 2. - Low/Booster -
Dehvered by - | RN Pharrnacnst {highest pald) LPN (lowest paid) -

. Key chmc:an attr:but.e

Can use clinical judgment
to answer clinical
questions and provide
related assistance to

» Can prescribe medication

*  Trained in medication
management

e  Can provide clinical

Adble to follow directions
of higher level clinicians
per protocol

May not do clinical

- managem:

patients assessments of patienis assessments
« Cando clinical nursing

assessments
. Behaviorai_call frequéncy Monthly Monthly Every two months
i _Modules act:v'ated Yes Yes No
' tailored to° pahent
- Clinician trained in Yes Yes No
- motivational intervi
"Home BP mpnitorin Yes Yes Not part of intervention

Pharmaceutical No Yes No

Please note that references to specific roles or individuals who will conduct study procedures are

indented to represent roles on the study team, not specific individuals. Roles may be performed by
study team members with appropriate license and/or scope of practice. With appropriate changes
made to the staff listing, specific individuals in study roles may change during the course of the study.

- C.2. Site

The study will be conducted among patients receiving primary care at the Durham VAMC, including VA
Community Based Outpatient Clinics (CBOC) as appropriate. These venues are staffed by 77 (35.68 FTEE)
PCPs who deliver care to over 21,000 unique ambulatory care patients with a diagriosis of hypertension
(~10,100 in Durham). The clinics serve a diverse patient population, with approximately 34% African-American
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patients. Decisions related to targeting specific Durham VAMC affiliated clinics as part of the enroliment
process may be made by the P1.

€.3. Patient Identification 7 _
To be enrolied, patients must meet all inclusion criteria and have none of the exclusion criteria:

C.3.a. Inclusion Criteria Determined by Initial Review of the VA Electronic Health aith Record (CPRS).
Age > 18 years’
Assigned PCP in one of the clinics of the Durham VAMC (including CBOCs).
Had at least 1 primary care visit at the Durham VA or affiliated CBOC in the last year.
Diagnosis of hypertension requiring medication, as determined by:
« ICD 401.0, 401.1, or 401.9 for = 2 outpatient encounters during the prior year and
e Received a prescnptlon for at least 1 of the fo!lowmg classes of hypertensive medication in the previous
year: 1) ACE inhibitors; 2) alpha blockers; 3) angiogenesis [l inhibitors; 4) beta blockers; 5) calcium
channel blockers; 6) diuretlcs 7 antnhypertensnve combination; and/or 8) antlhypertenswes other
s Out of control systolic blood pressure: Durham VAMC (including CBOCs or other affiliated clinics captured
-~ .in the Durham VAMC electronic health record) outpatient BP measurements = 150 mmHg for non-diabetic
or = 140 mmHg for diabetic patients over the last year. If additional patients need to be approached to be
offered the opportunity for further screening, non-diabetic patients with mean outpatient systolic BP of 2
140 mmHg or diabetic patients with mean outpatient systolic BP of 2 130 mmHg over the past year may be
approached. Systolic BP cutoffs are based on the Seventh Report of the Joint Nahona! Commission on
Prevention, Detection, Evaluation and Treatment of High Blood Pressure (JNC 7).2 Initial screening BP
levels have been inflated because of evidence that patients frequently have lower studv baseiine
BPs than would be expected based on the mean of clinic BP results over the last year.”

C.3.b. inclusion Criteria Determined 7During Initial Screening Phone Call with Potential Subjects.
Patients must indicate that they both:

* Have a VA or affiliated clinic provider that they consider to be their main PCP.

« Receive the majority of healthcare at the Durham VAMC (or affiliated clinic).

These inclusion criteria are used to ensure that patients in the trial consider themselves to be VA primary
care patients who are receiving hypertension care in the VA. We conceive of this pragmatic trial as informing
interventions that would be suggested by the PACT/PCMH model. Key to this model is the integration of
patient-responsive services within a care team. Clinicians in this study will have the ability to communicate
with the patients care team. This link to primary care differentiates the proposed program and eventual
implementation from stand-alone disease management programs that may be Erovided by outside groups.

Qur approach is supported, by the PACT/PCMH and the Chronic Care Medel.™ In a 2006 mailed survey of
Durham VAMC patients with diabetes that we conducted,”™ 17% respondents reported that they do not have a
PCP at the Durham VAMC who provides the majority of their diabetes care. If a patient switches to another VA
facility during our study we will no longer conduct monthly or bimonthly encounter calls but we will continue fo
schedule study follow up visits.

C.3.c. Exclusion Criteria Determined by Initial Review of the VA Electronic Health Record {CPRS).

Active diagnosis of psychosis.

Diagnosis of metastatic cancer.

Type 1 diabetes

Class IV congestive heart failure (CHF).

Currently receiving kidney dialysis or if estimated glomerular fi ltratlon rate (eGFR) levels are < 15.
Former, current or pending solid organ or bone marrow transpiant patient.

Chronic obstructive pulmonary disease (COPD) requiring oxygen. .

Resident in nursing home or receiving home healthcare.

Patient is pregnant.
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« Atthe time of potential enroilment, participating in another ongoing hypertension, diabetes, cholesterof, or
cardiovascular disease clinical trial or patient-level hypertension and/or CVD related quality Improvement
management program that the study investigators.consider likely to be a co-intervention.

C.3.d. Exclus:on Criteria Determmed During Initial Screening Phone Cali with Potentlal Subjects.

Refusal or inability to consent to an in-person basefine visit.

Planning to leave the area prior to the anticipated end of participation.

Inability or unwillingness to come to the Durham VAMC for baseline-, 6-, 12-, and 18- month study visits.

Does not have reasonable access to a telephone.’

Does not speak English. _

Resident in nursing home or receiving home healthcare.

Severely impaired hearing or speech (Patients must be able to respond to phone calls.)

Severely impaired vision (Patients must be able to read mailed materiaf).

At the time of potential enroliment, participating in another ongoing hypertension, diabetes, cholesterol, or
_cardiovascular disease clinical trial.

Patient reports currently receiving dialysis (may or may not be at the VA).

Type 1 diabetes, as reported by the patient. .

Patient indicates she is pregnant or planning to become pregnant in the next two years.

Patients with class IV CHF, dialysis-requiring renal disease, and type 1 diabetes have blood pressure

and/or blood sugar management that are beyond the scope of a primary care pharmacist. Exclusion of

patients with COPD requiring oxygen and class IV CHF is done (similar to our exclusion of patients with

metastatic cancer) to keep patients with end-stage or near end-stage iliness out of the study, both because

their life expectancies minimize the importance of hypertens;on control.

C.3.e. Exclusion Criteria Deteﬁnined During the Baseline In- Pefson Visit with Potential Subjects.

Refusal or inability to provide informed consent and HIPAA authorization form.

Arm size > 50 cm

Unable to obtain (including by arm) valid blood pressure readings

Inadequate mental status to complete the protocol, as judged by five or more errors on the Short Portable

. Mental Status Questionnaire (SPMSQ).7+™

s Patients who indicate they have potential to become pregnant (i.e. have not reached menopause (defined
as not having a period for one year or more), not had surgical sterilization such as a tubal ligation, or
otherwise report they are not able to have children) will be asked to complete a urine pregnancy test
(unless they report being pregnant or planning to become pregnant in the next two years). Patients who
report being pregnant, planning to become pregnant in the next two years, or have a positive pregnancy
test will be excluded from the study before randomization.

C.3.f. Exclusion Criteria Post Patient Enrollment and Randomization.

Before any medication management begins by a pharmacist (intervention arm) and at each study visit
(control and intervention arms) the pharmacist and/or research-assistant will ask female study subjects who
reported during the recruitment process that they could still have children if they are pregnant or plan to
become pregnant before the end of the study (time period will vary depending on how far into the intervention
the patient has progressed). Patients indicating that they are pregnant or plan to become pregnant will then be
disenrclled from the study. If the pharmacist becomes aware of pregnancy during the course of the medication
management, the patient may be disenrolled from the study based on the clinical judgment of the pharmacist
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There will be no
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based on gender.
Approximately 8% of primary
care pafients at the Durham
VAMC are women.

C.5. Patient Enroliment

1. Potential subjects will
initially be identified based
upon VA electronic medical,
records. First, we will identify

patients with pharmaceutically treated hypertension based on ICD-8 codes from encounters in the last year
and pharmacy records using our inclusion/exclusion criteria. Information over the past 365 days will be used to
calculate patients’ mean SBP and determine the last SBP recorded. Patient eligibility at time of enrollment is
based on mean SBP over the past 365 days at the time of the patient pull or subsequent prioritization of who to

contact as potential subjects.

2. PCPs at Durham VAMC and at Durham affiliated clinics through which we have not begun recruiting
patients for this study will be notified at the monthly PCP meetings (or through other similar venues) that we
are recruiting for this study. Recruitment methods will be the same at the Durham VAMC and affiliated clinics If
a PCP indicates that she or he does not want her or his assigned patients to be contacted, we will not include
them in the study. If the provider wishes to review a list of her or his patients that may be contacted, she or he



will be given 14 days to do so. Atthe end of 14 days, it will be assumed that the provider approves the list.
This procedure provides a link to primary care as suggested by the PACT/PCMH mode! and provides
additional human subjects protection in case a provider believes that the patient is not appropriate for the
protocol for some reason that is not evident from the medical record. We will approach eligible patients who
have an upcoming appointment at the Durham VA or affiliated clinics. Patients will be mailed letters introducing
the study. Patients can call a toll-free number to request not to be contacted by the study team or if they have
any questions. Before sending these letters, the study RA and/or study coordinator will review each patient's
medical recorded to determine if they match the patient eligibility and ineligibility criteria as outlined in Section
C.3 (Patient Identification). This process will be repeated on a rolling basis throughout the study recruitment
period. This basic process for recruiting patients has been successfully used in other clinical trials conducted at
the Durham HSR&D Center of Excellence.™

3. Unless the patient contacts the study team to decline participation, the RA (or ather authorized study staff
member) may contact the patient by telephone to expiain the study, ask screening questions concerning
eligibility, and arrange an in-person meeting at the clinic to further describe the study, obtain informed consent,
and interview the patient. During the phone call, the RA will remind patients to take medication as prescribed
by their doctor. A similar reminder phone call will be made approximately a day (may be a business day) prior
to the baseline and subsequent study data collection visits.

4. The baseline interview includes demographics and assesses patients’ health behavior, social and medical
environment, and interactions with their provider. Patients will also have baseline BP, height, weight, and
pulse measurements obtained. Patients that have to end the baseline appointment early may finish the
behavior and social assessment over the phone or come back to the VA to complete it in person.

5. All patients will be followed for 18 months. Trained personnel, masked to study arm assignment (if
possible), will obtain the patients’ outcome values (e.g., BP) and covariates at baseling, 6, 12, and 18 months
using a digital sphygmomanometer and digital scale according to a standard protocol (submitted separately to
the Durham VAMC IRB) [Approved June 14, 2012]. . :

6. All study measures assume physical capability of patient to have study measures taken (e.g. if patient is an
- amputee certain measurements such as blood pressure or weight may not be taken) within the constraint of
the location of the study visit. In addition a patient can refuse to complete any study measure. We will only
exclude if the patient based on this item if we are unable to obtain valid blood pressure measurements.

C.6. Randomization

1. Once a patient has consented and completed the measurement battery, the patient will be randomized to '
one of the 2 study arms. |

2. We will stratify randomization by diabetes status (because of differing hypertension treatment goals) and
baseline SBP [SBP Low Strata = < 150mmHg and High Strata = SBP 2 150 mmHg for non-diabetic patients
and Low Strata = SBP < 140mmHg and High Strata = SBP 2 140 mmHg for diabetic patients]. Diabetes is
defined as having both: ICD 250.xx on > 2 outpatient encounters during the prior year and prescription for oral
hypoglycemic medication (e.g., sulfonylurea, metformin, thiazolidinedione, secretagogues, acarbose) and/or
insulin during the past year. Data for the diabetes status variables will come from the data pull for evaluating
inclusion/exclusion criteria and SBP is an average of study assessed readings at baseline. :

3. Randomization will occur within the study computerized database. -As a backup, randomization
assignments by strata may be placed in sealed, consecutively numbered envelopes by a masters-level
statistician before patient enroliment begins. Other similar systems for randomization, developed in
cansultation with study statisticians, may also be used as backup.

4. We will use blocked randomization; to prevent contamination, research assistants will be blinded to block
size.
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5. Patients will be toid the arm to which they are assigned by the RA (or other appropriate study staff member)
at the enroliment study visit. If the patient must leave the study appointment after informed consent and
HIPAA Authorization have been obtained, but before randomization, the arm assignment will be revealed to the
patient over the phone.

C.7. Blinding of Study Personnel

Reasonable attempts will be made to divide study personnel into two groups for the purpose of follow-up
outcomes assessment: those involved with follow-up data coilection and those delivering the intervention, If
possible, personnel responsible for follow-up data collection will be blinded to patients’ group assignment.
Baseline data collection will be done before any staff members know of study arm assignment. Drs. Jackson
and Edelman (or his appropriately licensed back-up/replacement) may have to respond to patient inquiries or
adverse events, so they cannot be blinded. However, the research assistant (RA), and Drs. Bosworth and
Weinberger (Co-[s) will be blinded throughout the study (unless conduct of the study requires blinding to be
broken for any given member of the study team). The blinded study team will be responsible for all scientific
judgments where knowledge of arm assignment could bias the person making the judgment. This model has
worked in our previous studies. -

C.8. Intervention Arm-Summary

The intervention consists of an 18-month titrated disease management intervention, assigningftriaging -
patients based on hypertension disease control (primary outcome) to programs of different clinical intensity and
resaurce utilization. , :

C.9. Resource Intensity Titration Algorithms

This section describes the process of titrating the level of resource intensity level patients in the intervention
arm will be dependent on the clinical factor of blood pressure control. This differs from the tailoring of modules
received as part of behavioral phone calls relating to the health decision model as described in section B.8.
That tailoring process is described in section C.10 below. '

'C.9.a. Baseline Titration.

No intervention subjects will initially be titrated to the booster (low) intensity resource level of care.
Patients in the intervention am will either receive the medium or high level of resource intensity during the first
& months of the study. As described below, baseline titration will be based on the mean of enroliment study
visit systolic BPs. :

* Medium/Level 1 resource intensity — Monthly tailored RN delivered calls + home BP monitoring
o Mean of enroliment study visit systolic BPs of < 150 mmHg (SBP < 140 mmHg for patients with
phamaceutically treated diabetes).
» High/Level 2 resource intensity — Monthly tailored Pharmacist delivered calls with additional medication
management + home BP monitoring
o Mean of enrollment study visit systolic BPs of = 150 mmHg (SBP = 140 mmHg for patients with
pharmaceutically treated diabetes.

C.9.b. Planned Titration at 6 and 12 months.

Following the 6 and 12 month study visit, we will re-evaluate the SBP of each patient in the intervention
arm and determine if that patient should have a different leve! of disease management program intensity
{either more or less intense, depending on the SBP). We will define "SBP" as the mean of ALL available
SBP measurements up to 31 days prior to or as a result of the titration/study visit (or from the last phone call
from which home BP values were provided if > 31 days before study visit). Blood pressures contributing {o this
mean will be: any clinic values in VistA/CPRS (excluding emergency room or inpatient visits); the study
outcome measurement SBP vaiues; and any home SBP values reported during intervention phone calls.
Because home SBP measurements have been shown across studies to be approximately 5 mmHg lower than
clinic SBP measurements for treated hypertensive patients,®® 5 mmHg will be added to home systolic BP

16




measurements when making this calculation. An unblinded study team member will inform intervention arm
patients of any change in titrated intensity level.

¢ Medium/Level 1 resource Intensity -

o Mean SBP (defined above) of 2 140 and < 150 mmHg (SBP = 130 and < 140 mmHg for patients with
pharmaceutically treated diabetes).

o High/Level 2 resource Intensity _

o Mean SBP (defined above) of = 150 mmHg (SBP 2 140 mmHg for patients with pharmaceutically
treated diabetes).

« Booster level (low) resource intensity — Non-tailored LPN delivered calls occurring every two months
o Mean SBP controlled; i.e. <140 mmHg (SBP <130 mmHMg for patients with pharmaceutically treated

diabetes). '

« NOTE: Diabetes status will be reevaluated as part of the process of the planned titration. Diabetes status
may be changed as a result of the criteria for diabetes outlined in section C.6 [number 2 in list] or a study
staff member determining that the patient has been diagnosed and is being treated for diabetes by his or
her healthcare team, planned titration will be based on blood pressure control definitions for patients with
diabetes. :

if a patient does not come in for a & or 12 month study visit, titration may occur based on the above protocol
without having study visit BP measurements. If no BP measurements are available, the patient will continue at
the same intensity level. The study physician (Dr. Edelman or his appropriately licensed back-up/replacement,
which may include a mid-level provider) must approve any changes in intensity level for patients who do not
have 6 or 12 month study BP measurements. If the study physician does not believe there is sufficient BP
information to make a change for patients without a 6 or 12 month study visit, no changes in intensity level will
be made. : : '

Study visits may occur during a time period encompassing plus or minus two months around the intended
study visit. In other words, the 6 month study visit may occur between 4 and 8 months following the initiation of
study procedures. The 12 month study visit may occur between 10 and 14 months following the initiation of
study procedures. The 18 month study visit may occur between 16 and 20 months following the initiation of
. study procedures. ' :

C.9.c. Rules for Automatically Titrating Intervention Patients up to High Clinical Intensity.

If a patient reaches either of the three rules below, either at a study visit or between study visits, for 7
close parallel to real world clinical decision-making the patient is immediately escalated to the highest
level of care. If a patient is tifrated to the highest level between study visits, then they must remain at
the highest intensity level for at least 6 months (for example, if a patient is up stepped at month 3, they
will not be reevaluated for possible down stepping until month 12).

o Mean of home systolic BPs reported during a study behavioral call =2 160 mmHg
= This automatic increase in resource intensity will not include adding 5 mmHg to home systolic BP
measurements, A minimum of 4 blood pressure readings considered to be validly reported by the
appropriately licensed clinical interventionist will be required for automatic titrating of the
intervention patients to the high clinical intensity level. Any exception to the required number would
need to be approved by the study physician or an appropriately licensed clinical backup.
o Hospitalization due to stroke and/or Mi. Patient will be asked at intervention phone calls if they have
' been hospitalized for stroke, Ml and/or heart attack, we will report answers based on patient seif report
and/or indication of hospitalization in VA electronic health record. .
o A patient triggers the safety protocol for blood pressure based on a blood pressure (see section C.19
for safety criteria) measurement considered to be valid by the appropriately licensed clinical study staff -
member.

C.9.d. Process for determining and communicating changes in titrated resource levels.

After completing each study visit, the interventionist to whom a patient is assigned (or other authorized
unblinded study staff member if back-up is required) will access all eligible BP values for which the titration
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determination will be made. BP readings will come from the following sources: 1) clinic BPs extracted nightly
from the Durham VistA system (process that has been arranged by the Pl for use in the HTN-IMPROVE
study); 2) study BPs entered by the research assistant; and 3) home BPs reported during planned study calls.
A combined mean of these BP measurements will be calculated to produce information on the cut
poihts upon which titration will be based. Because measurements will have already been entered into the
intervention software, the calculation will be automated. The interventionist (or other authorized unblinded
study staff member if back-up is required) will inform the patient if any changes in resource intensity are
indicated. The intervention software will record ali titrated changes in resource intensity.

C.10. Intervention Component — Telephone Self-Management Support [medium/level 1 and
high/level 2 level resource intensity]

Patients receiving medium/ievell resource intensity disease management will receive calls from a RN and
those receiving high/level 2 resource intensity disease management will receive calls from a pharmacist.
Because this is a pragmatic clinical trial, it is expected that some patients may not be able to be contacted or
miss some portion of the scheduled telephone calls or other contacts with study personnel.

C.10.a. Tailored Telephone Calls.

Intervention requiring medium/level 1 resource intensity services will receive tailored behavioral telephone
calls from an RN. Those receiving high/level 2 resource intensity services will receive tailored calls from the
pharmacist. Tailoring of the calls involves delivery of scripted modules based on the needs of specific patients.
The telephone scripts, questions delivered during the calls that lead to specific modules, and training of the
interventionists (i.e. RN and PharmD) will be manualized so that the intervention can be replicated if it is found
to be superior to the control. Tailoring will be based on questions asked during the intervention call. For
example, patients who report smoking during the call will then be asked about their readiness to quit smoking.
-As such, the calls also take into account an individual's situation at the time of the call, not on information that
could have been collected up to a year before.

C.10.a.1. Training of Personnel Making Calls. Prior to starting the intervention, the RN and pharmacist
delivering the tailored calls will be trained in motivational interviewing (M). A key goal of M} is to assist
individuals to work through their ambivalence about behavior change. As we have done with our prior studies,
we will provide didactic training on the basic principles of Mi, including asking open-ended questions, learning
how to use reflective listening, and learning to identify and elicit “change talk” from a patient. In addition to
didactic training, we will have the RN and pharmacist role-play prior to patient recruitment. The use of Mi
principles will capitalize on patients’ motivation and help patients overcome barriers—an essential part of self-
management. The Durham HSR&D COE has two certified-trained M| trainers. In contrast to the medium and
high level interventions, the LPNs delivering booster phone calls will not receive training in Ml. Rather
they will simply follow non-tailored telephone call scripts,

C.10.a.2. Mechanics of Making Calls. Within two weeks after patient randomization, the interventionist
will telephone each patient in the intervention group in order to begin the phone calls. Based upon data from
V-STITCH, TCYRB, and TEACH-DM, the average phone call will take less than 20 minutes.

A scheduled contact will occur approximately every month. The interventionist will try at least four times to
reach each patient for the scheduled monthly follow-up call, including at least one attempt off-hours. If all
attempts at the scheduled call fail to reach the patient, s/he will be contacted at her/his next provider visit
and/or by mail. A similar protocol will be used for patients who fail to show for a study visit. Given the
frequency of contacts and patients providing ideal days/times for contact, we do not anticipate problems
contacting and following patients. Among 293 individuals in the V-STITCH followed once every other month
for 24 months, the average number of attempts to reach patients was 2, and retention rate for these individuals
was 84%. Among patients for whom phone calls were indicated in the HINTS study, contact was made
approximately 95% of the time. : :

Between the scheduled calls, patients may also telephone the nurse/phamacist with questions related to
their hypertension, including (but not limited to) calls relating fo control of their blood pressure and the
pharmacological or non-pharmacological management of hypertension. For patients in the booster resource
phase, either the study interventionists [RN or PharmD] or study physician (Dr. Edelman or his appropriately
licensed back-upfreplacement) will assist the LPN. Information gathered during these unscheduled telephone
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calls will be recorded in the intervention database. Should emergent healthcare issues arise during these
calls, the RN or PhambD will immediately contact the patients’ PCP (or covering provider) or refer the patient to
emergent care. A message will be placed on the voice mall of the nurse and pharmacist interventionists
notifying study subjects that in the case of a medical emergency, they should hang up and dial 911.

The interventionist will use software aiready developed for HINTS and needing only minimai adaptation for
the current study, to guide tailored patient components of the intervention during telephone calls, including
manualized scripts and questions for patients. This software adheres to current VA information security
standards. A secure computer database will be used to inform the software seen by the interventionist; it will
update vitals, medications etc so the interventionist can see current clinical data. Tailored intervention
materials (algorithms, standardized scripts, etc.), will be available for dissemination at the end of the sfudy.

€.10.a.3. Content of Calls. The specific content of each call will be determined by activating modules that
pertain to each of the barriers to control described below (section C.10.b). The modules will be “activated”
(introduced as a topic in a specific phone call) when a patient shows a barrier that the module is designed to
address. The modules can be activated on a different schedule, each consistent with the content and goals of
the specific module. Each module is either (1) a health behavior (e.g., exercise) that is desirable for control of
biood pressure or (2) a modifiable patient factor that can fead to improved control (e.g., knowledge, memory).
Patient factor modules will only be activated once unless there is a problem with that factor {e.g., poor social
support, poor memory). The patient initiated phone call module can, of course, be activated at anytime.
Patients requesting previously developed written information in follow-up will be provided material approved by
the study physician (Dr. Edelman or his appropriately licensed back-up/replacement), pharmacist (Dr. Melnyk
or her appropriately licensed back-up/replacement who could be the intervention pharmacist), RN
interventionist, and pharmacist interventionist. All calls from the study pharmacist will be indicated with a note
in the Durham VAMC electronic health record.

C.10.b. Topics Covered in Intervention Phone Calls.

A major emphasis of the program is initiating and maintaining specific health behaviors related to
hypertension/diabetes. The intervention is organized as telephone encounters that occur approximately every
4 weeks. At each telephone encounter, a core group of modules are potentially activated. Table 4 shows a
sample of a module schedule. A summary of module content is below. Scripts for specific topics covered have
been submitted for IRB approval. Only approved IRB scripts will be used for each intervention.

Table 4: Sampile Module Schedule {for illustrative purposes only, exact order based on specific patient)

Encounter 1 | Encounter 2 Encounter 3 Encounter 4 Encounter 5 Encounter 6 | Encounter 7
Opening Opening Opening Opening Opening Opening Opening
Intro call Med mgmt Mad mygmt Med mgmt Med mgmt Med mgmt Med mgmt

Med mgmt Side effects Side effects Side effects Side effects Side effects Side effects
Home monitoring Home manitoring Home monitering Home moenitoring Home monitoring Home monitoring | Home monitoring
Ciosing Memory Diet Exercise Waeight Knowledge Stress
' Closing Cicsing Closing Closing Closing Closing

Encounter 8 | Encounter 9 Encounter 10 | Encounter 11 | Encounter 12 | Encounter 13 | Encounter 14
Opening Opening Cpening Opening Opening Opaning Opening

© Med mgmt Med mgmt Med mgmt Med mgmt - Med mgmt Med mgmt “Med mgmt
Side effects Side effects Side effects Side effects Side effects Side effects Side effects
Home monitoring || Home monitoring Home monitoring Home monitoring Home monitoring Home monitoring | Home monitoring
Depressicn Social support Smoking . Alcohol Memory Social support Exercise
Closing Closing Closing Closing Closing Closing Closing
Encounter 15 ;| Encounter 16 | Encounter 17 | Encounter 18 | Encounter 19
Opening Opening Opening Opening Opening
Med mgmt Med mgmt Med mgmt Med mgmt Med mgmt
Side effects Side effects Side effects Side effacts Side effects
.iome monitoring Home monitoring Home manitoring Home monitoring Home monitoning
Knowiedge Social support Smoking Weight Final closing
Closing - Clasing Closing Closing
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Open module/medication management. Each encounter begins with an opening session which involves
the interventionist reviewing the patients’ currently prescribed BP medication, assessing if the participant is
familiar with the purpose of the medication, and whether there have been any changes in the use of the their
- hypertensive medications. If the patient does not understand the purpose of their hypertension medication in
any encounter or how to take the medication, the interventionist explains the purpose of each medication
prescribed for that individual. If the patient reports that there has been a change in their BP medications, the
interventionist queries if their PCP is aware of the change. If not, the interventionist discusses the importance
of informing their PCP of changes in their BP medication regimens.

Adverse effects of antihypertensive medication._The interventionist queries patients at every phone call
about any specific BP medication side effects they may have. If a patient is having a hypertension-medication
related adverse effect, the inferventionist discusses the problem with the patient. The interventionist also
reminds the patient to discuss any adverse effects with their PCP. Any potentially life threatening adverse
effect is reported immediately to the PCP. The goal is to prevent medication nonadherence by informing
patients of common adverse effects and help to facilitate medication change when necessary.

Memory. Patients who report they have difficulties remembering to take their medication are provided
various mnemonic strategies such as setting an alarm or using a weekly pillbox.** The interventionist conveys
the need and importance of taking BP medication consistently and in a timely manner to both the patient and
family/friends identified by the patient. _

Knowledge/risk perception. All patients will receive information and counseling from the interventionist on
the importance of maintaining BP control by underscoring the association between hypertension and diseases
that come about from poor control. Counseling is tailored to individuals who are diabetic,*'®* African-
American,® * recently diagnosed with hypertension, and/or have hypertensive relatives® ® because these
factors confer specific risks for worss health outcomes.

Participatory decision making/patient/physician communication. The nature of hypertension requires
substantial responsibility by the patient for implementing treatment regimens agreed on during the provider-
patient visit. Patients identified as having poor provider relationships receive information on ways to empower
patients to interact more productively with their providers. , :

Diet. The diet module begins with the interventionist asking the patient to talk about foods they eat in a
typical day. This leads to a discussion of sodium and sources of where high levels of sodium may be found,
followed by having individuals think of ways they can reduce their sodium intake. In addition, the interventionist
discusses how individuals can determine the sodium contents of food and remind patients of how much
sodium they should ingest in a day. This material includes the Dietary Approaches to Stop Hypertension
(DASH) diet, which has been found to lower BP 2%

Weight The interventionist emphasizes the importance of maintaining a healthy weight and queries
individuals as to what stage they are in terms of initiating weight loss (not ready, thinking about it, preparing, or
taking action). In intervention levels 1 and 2, weight loss information is then tailored to individuals’ readiness to
change.

Exercise. The interventionist reviews the benefits of exercise and assesses current physical activity and
whether individuals have increased their level of physical activity since enrolling in the study. In intervention
levels 1 and 2, the interventionist determines their exercise activity readiness to change and information is then
tailored to the patient’s readiness. The interventionist also helps the individual to determine the intensity level
of their planned activities as well as setting reaiistic goais.

Social and medical environment/access to care. If bariers fo care {(e.g., lack of transportation, medical
costs, social isolation) are identified, the interventionist assists patients in identifying and using available
resources to overcome barriers {e.g., community resources, inexpensive medications).

Stress, mental health, insomnia and sleep apnea. While there is more evidence that stress increases
blood pressure in the short-term, the long-term implications of stress are not clear.’’ This module involves the
interventionist querying patients about their knowledge of the relationship between stress and hypertension as
welf as how individuals know when they are stressed. The interventionist provides some suggestions on how
to potentially reduce stress, monitor their sleep habits and if appropriate be referred to the sleep apnea clinic.
Among individuals who screen positive on Patient Health Questionnaire (PHQ)-2°% ** [2 item screening
instrument for depression] {(questions part of intervention software), the interventionist will discuss various
treatments available (e.g., medication, therapy), the importance of seeking treatment, and how to access these
resources as a VA patient.

20



Smoking. Among smokers, the interventionist h‘ighlights the benefits of smoking cessation for those who
report they are current smokers. The [nterventlomst then determines the individual's stage in terms of
consudenng smoking cessation.

Closing module. At each encounter’s closure, the interventionist asks patients to report their most recent
blood pressure. If they are not aware of it, the interventionist reiterates the importance of knowing one’s blood
pressure. Forthose who know their blood pressure, the interventionist provides feedback for those with
inadequate blood pressure control and further reinforcement for those with adequate blood pressure control.

- C.11. Intervention Component — Booster Level Phone Calis

Patients whose systolic blood pressure comes under control at 8 or 12 months will be switched to booster:
level resource intensity LPN phone calls (based on procedures described in section C.9.b). The calls will occur
every two months instead of monthly and be conducted by a LPN instead of an RN. The number of contacts
will depend on the point in the study when LPN calls begin and changes made during titrations. Unlike the RN
and pharmacist, the LPN will not receive fraining in motivational interviewing. Further, specific behavioral
modules that are activated will not be tailored to the patient and the LPN will not ask for information about any
home BP measurements. The goal is to identify stable patients and reduce the resources they use to minimize
cost of our intervention.

-LPNs [known as licensed vocational nurses (LVNs) in California and Texas] differ from RNs in several
important dimensions. While both are nurses, LPNs focus on providing specified services under the direction
of another licensed clinician, often a RN. Whlle RNs can assess patients and develop plans for nursing care,
LPNs cannot mdependentiy assess and take action in relation to patient care. As we propose for this study,
LPNs can complete- asmgned patient care tasks, observe patients, and report observations to other clinicians.
Further, RNs have training in areas such-as educatlng pat:ents about health issues. As a result of their greater
responsibilities, RNs are paid significantly more than LPNs.*

Because this is a pragmatic clinical trial, it is expected that some patients may not be able to be contacted
or miss some portion of the scheduled telephone calls or other contacts with study personnel.

C.12. Intervention Component - Home BP Monitoring [medium/level 1 and high/level 2
resource infensity]

All patients randomized fo the intervention arm who do not currently have a VA approved home BP monitor
will receive one. Allintervention pahents will receive training in its use at their baseline study visit according to
a protocol developed in our prior studies.® If a patient must leave the study visit before receiving training or
randomization must be revealed over the phone, the study team may either schedule a follow-up appointment
for training or walk the patient through use of the home BP monitor over the phone. Patients will use BP
monitors every other day to check their BP, using a defined protocol similar to the one in previous studies. We
will request individuals to provide their BP values for at least the two weeks prior to the monthly intervention
phone cails so that the interventionist [RN or PharmD] can comment on BP control. Patients will be reminded
to record their blood pressures as part of the intervention telephone calls. Examinations of the agreement -
between self-reported and electronically stored blood pressure has generally been good, with one study of
agreement indicating that 68% of reported home systolic BP measurements were identical to those stored
electronically.”” In g previous study, we were able to maintain an 84% home BP monitor compliance rate over
24 months (instructions submitted separately to the Durham VAMC IRB). [Submitted for approval with this
protocol]

Because this is a pragmatic clinical trial, it is expected that some patients may choose not to cbtain a home
BP monitor from the VA. Clinical judgment will be utilized in determlnlng which home blood pressure readings
will be recorded and utilized as part of study intervention.
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C. 13. Intervention Component - Pharmacist-Directed Algorithmic Medication Management
[highflevel 2 resource intensity]

Many patients require medication intensification to achieve targets for BP. Appropriate medication
management requires accurate and timely information on the patient’s current level of disease control,
treatment adherence, evidence-based recommendations, and potentia! barriers to successful implementation.
Patients who meet criteria for high/level 2 resource intensity disease management will receive medication
management from a clinical pharmacist, who will be backed up by an MD (Dr. Edelman or his appropriately
licensed back-up/replacement who could be a mid-level provider). Pharmacists are authorized to make
medication changes according to accepted treatment algorithms and based on their scope of practice. Via
CPRS, the pharmacist will also communicate these changes to the patient's PCP. While pharmacists may
collaborate with the patients’ providers when clinically indicated, they do not have to rely on providers to make
the changes. The goal of the medication component of the intervention is not to replace clinic based
management, but rather to supplement it based on home BP readings in order to more efficiently implement
interventions that may otherwise be left until the next provider appointment. The pharmacist will attempt to
contact patients every month while they are in the high-intensity titration level of the intervention. At the
pharmacist’s discretion, patients may be asked to come to the Durham VAMC for an in-person meeting,
however, most interactions will be conducted over the phone. During each encounter, the pharmacist will have
information from both CPRS and the behavioral-telephone calls conducted as part of the intervention so
information on such topics as patient medication and barriers to adherence can be available. During the initial
encounter the pharmacist will assess the patient's medication adherence, review all BP related medications,
discuss the purpose of each medication, and the appropriate administration of each medication. While not
explicitly planned, the pharmacist (or appropriately licensed clinical backup) may discuss other medicines if he
or she feels that this is needed to appropriately manage BP medication. At subsequent contacts the
pharmacist will review any medication changes with the patients and update patients' medication lists. All
calls will be indicated with a note in the Durham VAMC electronic health record.

For patients who require a change in their prescription, the pharmacist will communicate the change to the
VA pharmacy and the patient's PCP using standard clinic procedures. At the next monthly telephone contact,
the pharmacist will assess any new symptoms (e.g., hypotension). This will aliow adequate time for the patient
to obtain the medication and to get accustomed to the medication change. Any medication change that
requires additional testing or follow-up (e.g., assessment of serum potassium, sodium and creatinine following
the addition of an ACE-I or diuretic) will be ordered and followed-up. In cases where a medication change is
made, a note will be generated for the patient's medical record and co-signed by the patient's PCP. This
algorithm and methods of communication of changes to the PCP and follow-up of required labs has all been
developed and tested in the HINTS study. If any significant adverse events occur, the pharmacist will consult
with the patients’ provider along with the study physician (Dr. Edelman or his appropriately licensed back-
up/replacement who could be a mid-level provider or other appropriate clinician) to take appropriate action
and/or make further recommendations. Patients will also be provided with a toll-free number to call the
pharmacist to report any adverse events or ask questions. All medication changes will be indicated with a note
in the Durham VAMC electronic health record. Medications algorithms are being submitted separately to the
Durham VAMC IRB. [approved by IRB on August 24,2011]

Because this is a pragmatic clinical trial, it is expected that patients may not be able to be contacted or miss
some portion of the scheduled telephone calls or other contacts with study persannel.

C.13.a. Hypertension Medication Management.
We have previously developed a set of clinical rules, based on VA practice guidelines to facilitate

telephone management of BP medications. Many of the clinical rules are based on the following treatment

rinciples:

g. Er?courage use of diuretics as first-line agents, which have established effectiveness in reducing long-term
morbidity and mortaiity. : ' ‘

b. Select drug partners with favorable interactions, for example, diuretic and ACE inhibitor.

¢. Avoid drug partners with potential adverse interactions (e.g., ACE inhibitor and potassium-sparing diuretic
(increases risk of hyperkalemia).

d. Avoid drug partners that do not have added efficacy (e.g., ACE inhibitors and angiotensin i receptor
antagonists).
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e. In patients with additional diseases, select drugs that are appropriate for dual effects, for example, ACE
inhibitor in a diabetic patient in an effort to preserve renal function.

f. Avoid drugs that may aggravate other health problems (e.g., avoid calcium channel antagonists in patients
with gastroesophageal reflux disease since these agents may lower pressure in the lower esophageal
sphincter).

g. Encourage appropriate intervals before assessing the impact of the drug (e.g., waiting one month for the
full effect of hydrochlorothiazide as compared with several days for the full effect of calcium channel
antagonists).

h. Be aware of potential withdrawal syndromes (e.g., change from beta receptor antagonists or clonidine).

C.14. Procedures for Assessing Immediate Patient Risks.

During each scheduled encounter between a patient and study interventionist, immediate patient risks will
be assessed via brief clinical questions asked by the interventionist. Emergent concerns will require referral to
emergency care for immediate medical attention, usually by having the patient call 811. These include active
chest pain, typical cardiac chest pain of duration > 10 minutes within the last 24 hours, dyspnea, SBP = 220
mmHg, DBP 2 120 mmHg, SBP £ 90 with lightheadedness, heart rate 2 120, heart rate < 50 with
lightheadedness, new severe generalized or focal weakness, and altered mental status. In response to all
other concems not related to blood pressure the patient will be urged to contact histher PCP. This same basic
procedure was used during our recently completed Diabetes Group Visits Trial. Only one patient was referred
for emergency care among over 600 patient-visits to that study. In addition, section C.19 outlines safety
parameters for the primary outcome (BP).

C.15. Measuring Components and'FideIity'of the Intervention.

At each intervention encounter, the interventionists (i.e. nurse or phammacist} will review a checklist of
issues pertinent to that particular patient. The checklist will be maintained in the intervention database, which
the interventionist will use while s/he is conductlng intervention calls. The database will facilitate ascertainment
of compliance with this intervention.

All telephone calls initiated by the interventionist will be conducted while s/he is logged on to the
intervention database created for the study. This will record the number and duration of calls and the type of
intervention components delivered for each patient that will be used for cost analyses. The database will also
contain a standardized script. In the intervention software, the interventionists will maintain a log for calls
initiated by pat|ents and calls to providers. Further, a log of all consultations by study interventionists/clinicians
on patient clinical issues will be maintained in the intervention software. This includes any contacts with a
patient's PCP. All pharmacist-made medication changes will be recorded in the intervention software (in
addition to CPRS). The project coordinator will review all logs weekly to assure that the components that were
due at the scheduled call were in fact recorded as delivered. Drs. Jacksen and Edelman (or his appropriately
licensed back-upfreplacement) will meet with the interventionists approximately monthly to discuss any
-possible problems with the scheduled delivery of the intervention. A member of the unblinded study team will
listen to approximately 1 phone call approximately every 2 weeks to ensure that what is being recorded in the
databases is actually being covered on the calls. The process may become less frequent if consistent quahty
is observed. In addition, more phone calls may be listened to if necessary to ensure quality.

C.16. 'Control Arm

Patients.in the control am will receive the booster level resource intensity LPN phone calls that will also be
received by patients in the intervention arm whose hypertension comes into control (described in section C.11).
Control patients will be contacted at 6, 12, and 18 months after randomization in order to come to an in-person
study visit to complete the same outcome measures as the intervention group.

This process differs from usual care and emulates phone calls based on those that have been shown to be
effective at improving blood pressure controf and patient medication adherence in both clinical trial and,
implementation settings. Phone calls used in the V-STITCH study were not-tailored based on the patient’s
stage of change for a specific concern ( ? all smokers received the same information on smoking regardless
of how ready they were to quit smoking).*>** Further, the calls onfy occurred every two months. Despite these
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limitations, receiving the phone calls was associated with a significant increase in hypertension control
compared to not receiving the phone calls.® In addition to this trial evidence, the implementation of bi-monthly
calls using scripts provided by Dr. Bosworth in a purely quality improvement project was associated with
significant improvement in patient adherence to hypertension medication.” As a resuit, we are proposing a
gontrol arm that would be expected to lead to modestly reduced systolic BP and do it at a low cost per patient.®

C.17. Evaluation of the Intervention to Inform Future Translation into Practice

All telephone calls initiated by the study interventionists will be conducted while they are using the
intervention software, which will record the number and duration of calls and the type of intervention
components delivered for each patient. The schedule for telephone calls between interventionists and pafients
will be closely monitored and intervention sessions will be randomly reviewed to ensure intervention fidelity.

Measuring process data is an important component of any well-designed intervention trial, with results used
to help understand why an intervention was or was not effective. The process research proposed here is
-designed with a focus on enhancing the readiness of the interventions for translation. Successful translation
into real-world settings has three components: 1) adoption of these interventions by practice settings outside of
the research context, 2) successful implementation of the interventions in these settings, and 3) effective use
of the interventions by the populations accessed or served through these settings. Greenhalgh et al describe
the diffusion of innovations into service organizations as conditioned by characteristics of: the innovation (in
this case, the interventions), individual adopters and their service systems, the sources of innovation and
mechanisms of diffusion and dissemination, and the larger inter-organizational context.® Changing service
system readiness for adoption and implementation of innovations is clearly beyond the scope of this project.
However, making the intervention more ready for effective adoption, implementation, and use in practice
settings is a natural extension of this work that helps fulfil the mandate to promote translation.

Reasons for increased likelihood that the intervention will be ready for effective transiation into practice
include: 1) the behavioral modules are standardized, consistent and taitored to patients’ needs. Thus, the
modules are only activated for those with problems (e.g., side effects) and when activated, the modules are
tailored to the patient’s current stage of change. As a result, each phone call encounter is less than 20
minutes. 2) The medication algorithm for diabetes, hypertension, and lipids has been developed. In addition,
the algorithm focuses on generic and low cost medications. 3) The intervention software package is extremely
adaptable and can function in a paper and electronic medical record environment. The software allows the
integration of patient, medical records, and provider information and can be easily changed to update
medication or guidelines changes. 4) The various components of the material have been tested in over 2500
patients in € diverse clinics.

C.17.a. Semi-Structured Qualitative Interviews.

- To better understand both the specific intervention components that may impact outcomes and potential
issues in implementation, we may utilize semi-structured interview methods to study implementation
processes.™ ' Our sample will consist of the study interventionists (pharmacist, RN, LPN), a sample of
approximately 5-10 Durham VAMC PCPs, which may include providers at Durham affiliated community-based

_clinics, (depending on data saturation) {to examine issues involved in future implementation], and a sample of
approximately 15-25 patients (depending on data saturation) who were in the intervention group. To better
understand differences in attributes of the intervention that may impact implementation in parent medical
centers and community outpatient clinics, we will seek patients who have primary care providers at bath the

Durham VAMC/Hillandale clinics (i.e. parent VAMC) and in Durham affiliated community based clinics
(primarily Greenville, where we actively physically enrolled patients in the study). Our goal is that patients that
have had a variety of experience with the fitration process. For example, this may include: 1) patients who
started and remained at the level 2 (pharmacist deiivered) resource intensity level, 2) patients who started at
the level 2 (pharmacist delivered) resource intensity level and were down stepped fo another intensity at some
time during the study, 3) patients who started and remained at the level 1 (RN delivered) resource intensity
level; 4) patients who started at the level 1 (RN delivered) resource intensity level and were down stepped to
another intensity at some point during the study and; 5) patients who started at the level 1 (RN delivered)
resource intensity level and were up stepped to another intensity at some point during the study. The staff
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interviews will be guided by an implementation framework developed by Weiner."™ The framework suggests
that implementation is a function of the clinics’ readiness for change, the quality of the implementation policies
and practices, climate for implementation, extent to which intended users of the innovation perceive that
innovation use fosters the fulfillment of their values, and extent to which the innovation fits with task
requirements. Patient interviews will be designed to examine perceptions of intervention effectiveness based
on domains of the Chronic Care Model that are observable by patients: patient activation, delivery system
design, goal settingtailoring, problem solving, and follow-up/coordination. '®2

- C.17.a.1. Interview Procedures. The following procedures will be followed for interviews for staff
members. ,

1. Interviews will only be conducted by research study team staff of the Durham VA Medical Center Health
Services Research & Development Center of Excellence.

2. Study interventionists and Durham VAMC PCP’s interviews will be conducted over the telephone. A waiver -
of documentation of informed consent is being requested. However, a staff member may request an in
person interview if he or she prefers.

3. Interviews of the patients will also be condu_cted either by telephone or in person.

- 4. Patients will have already gohe through an informed consent process and signed VA form 10-3203 prior to
participating in the interviews. ! :

5. Staff contact information will be obtained through VA Outlook and/or the VA phoné book on the VHA
intranet :

6. Patient Contact information will be obtained from study records and/or the VHA electronic health record.

7. Selected PCP's and staff interventionists will be contacted via email using the attached text.
8. Selected PCP’s and staff interventionists may decline to participate (opt-out) upon receiving the email.
9. Selected PCPs and staff interventionists may write back to schedule a time to talk that meets within

their schedule. We will make clear that our interview does not supersede any work events that may arise
and can be interrupted and resumed later if necessary.

10. If the If the selected PCP or staff interventionist does not respond to the email, study staff will call the
staff member using the attached telephone script.

11. The telephone script for Selected PCPs and staff interventionists contains the elements of informed
consent. A waiver of documentation of informed consent is being requested form the [RB.[Waiver of
Documentation of Informed Consent for. interventionist/providers approved August 24, 20111

12. Staff members may decline to participate at any point.

13. Patients may decline to participate at any point.

14. Interviews will be conducted using a semi-structured interview guide. This guide will be sent to the IRB
before it is used. No interviews will be conducted until the IRB has approved the structured
interview guides.

15. There wiil be no exciusions based on staff member race, ethnicity, or gender.

C.17.a.2, Additional Procedures to Protect Confidentially of Employees. The following additional
procedures will be followed to provide additional protection of empioyee confidentiality.
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1. PCP supervisors will not be told whether or not an individual has agreed to participate in an interview.
2. PCP supervisors will not be told whether or not an individual has participated in an interview,

3. As with all studies, there will be no sharing individual responses to interviews with individuals not on the
study staff list on file with the Durham VAMC IRB. :

4. All names wili be redacted from final transcripts of interviews that will be used for qualitative analysis
5. As described in section on data handiing, extensive efforts are being made to maintain the security of data.

6. An experienced staff member who had not previously been involved in this study will be asked to complete
the interviews of the study interventionists. -

C.18. Primary Outcome - Blood Pressure

Continuous change in systolic blood pressure will be measured as the primary outcome. BP will be
measured at baseline and at the 6-, 12-, and 18- month study visits. At each study visit, three measures will be
obtained. The final cutcome wili be the average of the three measures. All BP measurements will be '
performed using electronic blood pressure cuffs, which have been shown to be equivalent to (and ecologically
safer than) the gold standard of random zero sphygmomanometers.'®™ Study persanne! will be trained and
certified in correct measurement technique using established methods.'™ These are currently the methods
that a Co-| of the proposed study (Bosworth) is using in his currently funded NHLBI trial. In addition to blood
pressure, pulse will also be measured, _

Systolic BP has been chosen as the primary outcome because it is far more likely to be out of control than
diastolic BP. Fewer than 2% of patients with HTN on medications have isolated poor diastolic BP control, %

We are proposing examining systolic BP as the primary outcome, as opposed to changes in control,
because equal incremental improvements lead to greater reduction in complications at the higher end of the
scale (i.e. higher BP). That is, there is a greater health impact in lowering someone's SBP from 160 to 150
mmHg than there is from lowering it from 145 to 135, even though the latter crosses a threshold and brings the
patient "under contral." As argued for HbA1c for Pogach et al. (2006),'*® we therefore felt that continuous SBP

-was a more clinically relevant primary outcome than control, given that patients lowered from 180 to 150 would
. be considered "failures” using the latter, dichatomous outcome. Extensive epidemiological data have
confirmed the importance of SBP as a primary determinant of risk.'”” The relationship between BP
and CVD risk is relatively continuous and SBP reductions of 6 mmHg translate fo reduction in clinical
events and all-cause mortality.? .

- Study visits may occur during a time period encompassing plus or minus two months around the intended
study visit. In other words, the 6 month study visit may occur between 4 and 8 months following the initiation of
study procedures. The 12 month study visit may occur between 10 and 14 months following the initiation of
study procedures. The 18 month study visit may occur between 16 and 20 months following the initiation of
study procedures.

C.18. Safety Parameters for Primary Outcome

-Certain extreme BP values, both high and low, carry an urgent risk of major complication. As a result, if the
most recent BP measurement is reported during a patient phone call, at a study data collection visit, or during
other contact between study clinical staff and a patient is at one of these extremes, we will advise patients to
take specific actions to minimize those risks. For SBP 2 180 mmHg or DBP 2110mmHg, we will advise the
patient to contact herfhis {riage nurse (or other similar position) within 24-48 hours. If a patient is advised to
contact the triage nurse, a note will be placed in the patient’'s medical record. For participants that have moved
care to a different VA facility {as described in section C.3.b) we will advise patient to go to the emergency room
or urgent care facility but not put a note that requires PCP co-signature in their medical record (because it is
not pessible {o require co-signatures of providers from another facility). This level corresponds to JNC 7
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classification of Stage 3 hypertension and are the safety criteria currently used by our data safety monitoring
board in TCYB and TEACH-DM. For SBP = 210 mmHg or DBP 2 120 mmHg, or SBP <90 mmHg and/or DBP
=40, we will advise the patient to seek immediate care. For all instances in which we recommend seeking
immediate care, we will put a note that requires PCP co-signature in the patient's medical record. For
participants that have moved care to a different VA facility (as described in section €.3.b) we will advise patient
to go to the emergency room or urgent care facility but not put a note that requires PCP co-signature in their
medical record (because it is not possible to require co-signatures of providers from another facility).

C.20. Secondary Outcomes

C€.20.a. Systolic Blood Pressure Control.

As a secondary analysis, we will examine the difference in the degree of sys{olic BP control over the 18
months of the study between the intervention and control arms. Control wilt be defined as SBP < 130mmHg for
hypertensive patients with diabetes and £ 140mmHg for patients without diabetes. S

C.20.b. Intervention Cost Measurement.

We will assess intervention-reiated costs and resource-utilization costs to create a complete picture of the

. costs that would be incurred if the intervention were adopted system-wide. We will examine outcomes over 18
months, matching the timing of the measurement of the primary outcome. Intervention costs include labor and
capital costs. Labor will include interventionist time, assessed using VA Human Resources data for salaries
and carefully tracked study data on time spent per task. LPN, RN and PharmD time on calls, clinic time
devoted to the study, and training costs to implement the study will all be included at the relevant wage and
fringe benefit rates. We do not anticipate that the interventions will place additional time burden on physicians.
We will assume that capital costs such as overhead costs, office space and supply costs, and telephone
services costs will be neutral because implementation would use existing capitol. - In addition, equipment costs
of the electronic home BP monitoring units (and batteries) will be included, using current market prices.

C.20.c. Patient Cost and Utilization.

All resource utilization and cost data will come from Decision Support System (DSS) data (or equivalent
database if the VA data storage locations change before the end of the study), including the DSS Qutpatient
(OPAT) National Data Extract (NDE), the DSS NDE SAS Pharmacy Dataset, and the DSS Inpatient Discharge
Extract File (DISCH)."® ' We will measure VA outpatient and inpatient utilization and costs by treatment or
control over 18 months. Outpatient encounters will be categorized using clinic stop codes into primary care
visits, specialty care visits, and other outpatient care (laboratory, radiology, surgery, nursing, and all other
clinical visit and ancillary services and encounters not already mentioned), as well as a count of total
encounters (unique CLSTOPS) and total costs (OCST_TOT). We will also examine hypertension-related
outpatient pharmacy prescription counts and costs using an identification method developed in the HINTS
study (SAS algorithm of HTN-related outpatient drugs developed by Mark Perkins, Puget Sound VA),"® in
order to compare them to total outpatient pharmacy costs (DISP_COST plus ACT_Cost). The utilization most
likely to be affected by the intervention will be outpatient and phannacg-related . For comparability with other
studies, however, we will also examine inpatient utifization and costs.***' Inpatient encounters will include
whether there was any inpatient care in the study period, total days in the hospital (DISDAY minus ADMITDAY,
DAYS), and total inpatient costs (DCST_TOT). We will also use diagnostic codes to categorize inpatient stays
that are hypertension related. The analysis will focus on differences in utilization and costs in the study period
but we alsc will examine costs in the 18 months pre-intervention to check for temporal trends. Specific
variables outlined above represent applicable variables as of the time of the initial protocol submission.
Because of changing VA data structures, the precise variable names may change over the course of the study.
In addition we will evaluate costs from the perspective of both patient and society.

C.20.d. Adherence to Blood Pressure Medication.
We will assess adherence using prescription refill data. These data will be extracted from the Durham
VistA (electronic health record) system or national VA pharmacy databases that contain pharmacy information
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from the VA electronic health record. Commonly used in pharmacoepidemiology, refili data are used to
estimate the supply of medications patients have and are often expressed as a Medication Possession Ratio
(MPR). In this study, we will use ReComp, """ which was developed and validated using pharmacy refill
data. ReComp is more flexible than previous measures in handling longer prescription periods for chronic
cardiovascular medications. ReComp aiso accounts for multiple dimensions of adherence behavior (e.g., late.
fills, use of overstocked medication} and is more precise than previous refill approaches when used in
repeated measures over short time periods. We will utilize ReComp to measure adherence with
antihypertensive medication [considered together for adherence]. An aggregate ReComp-based MRP
measure will be calculated for each patient by averaging ReComp MPR for individual drug classes covering six
month time intervals beginning 1 year prior to patient randomization and continuing during the 18 months of the
intervention or booster control. Other methods for calculating medication adhérence using prescription refill
data may also be examined using the same data.

C. 21. Measures to Increase Understanding of Intervention Mechanisms/Potential Covariates

C.21.a. Seif Reported Medication Adherence.

For self-reported medication adherence , we selected a modification of a 4-item measure developed by
Morisky et al.''* Respondents are asked to rate their medication-taking behaviors on a scale ranging from 1
(strongly agree) to 4 (strongly disagree}. Higher scores reflect lower adherence. The measure will be
administered at baseline and at the 6-, 12-, and 18-month study visits. Self-reporied adherence is
complementary to the secondary outcome measure of medication adherence based on prescription refill
data.’® Endorsing any of the items is considered to indicate nonadherence.

€.21.b.Self-efficacy. - :

Self-efficacy involves a “judgment of one’s abilities to produce given attainments.” In the Health Decision
Model as discussed in section B.8., individuals who believe they possess the skills necessary to achieve goals
are more likely to adopt heaithy behaviors.'® Additionally, self-efficacy has been weli studied and applied to
diabetes interventions, usually through fostering confidence in behavior change (e.g., weight reduction,
physical activity) that enhance outcomes such as glucose control."'""** We expect the intervention will
improve patients’ self-efficacy to change behaviors related to BP control. Thus, we wiil measure both behavior
change and self-efficacy at baseline, 6-, 12-, and 18-month study visits. Self-efficacy for hypertension will be
measured using the measures utilized in V-STITCH.*

C.21.c. Exercise.

One of the goals of the intervention will be to increase the amount of leisure-time exercise performed by
those patients who are not exercising to appropriate standards. Leisure-time activity wiil be measured by the
Short International Physical Activity Questionnaire (IPAQ)."** The measure will be administered at baseline
and at the 6-, 12-, and 18-month study visits.

C.21.d. Body Mass Index. ‘

The sentinel impact of diet on control of both glucose and blood pressure is weight loss, which leads to
significant improvement in both those parameters. Therefore, we will use weight as a proxy for success in
changing diet, and we will measure weight at baseline, 6-, 12-, and 18-month study visits. We will measure
height at baseline, allowing us to use body mass index as an estimate of appropriateness of weight for each
individual.

8,125

C.21.e. Literacy. _

At baseline we will measure health-related literacy by using the Rapid Estimate of Aduit Literacy in Medicine
(REALM),'® a brief, well-validated measure of health-related literacy that correlates >0.9 with the criterion
standard measure. REALM is associated both with gold standard reading evaluations' and, in a recent meta-
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analysis, with a number of chronic disease outcomes.™ If a patient is unable (e.g. patient did not have his or
her reading glasses with them) or wishes not to complete the REALM (requires reading a series of words) at
baseline, we will offer the REALM at a subsequent study visit. '

C.21.. Social Support.

At baseline, two questions previously used in clinical trials at the Durham VA Medical Center wili be used to
measurggoverall social support, which is associated with better chronic iliness self-management'® and BP
controf. '

C.21.g. EQ-5D -5L~ is a standardized measure of health status. It provides a simble descriptive profile and a
single index value that addresses: mobility, self-care, usual activities, pain/discomfort, anxiety/depression.”

C.21.h. Demographics.

We wilt measure a number of demographic factors that may affect response to the intervention, including
race, ethnicity, age, marital status, education level, gender, adequacy of annual income, and number of people
living in the household. All will be measured at baseline by patient self-report. If over the course of the studya
patient notes a change in this information (e.g9. marital status changes), that information may be recorded and
_ used in study analyses. '

C.21.i. Comorbidities for Risk Adjustment, Pharmaceuticals, and Smoking Status.

Medical comorbidities and presence of end-stage organ damage influence BP and glycemic control in many
ways. The presence of comorbid illnesses will increase patients’ medical regimen complexity. This increase in
complexity results in patients’ increased difficulty remembering and adhering to their medication regimens.
Additionally, certain medical comorbidities and end-stage organ damage are indicators of severity of both
diabetes and hypertension. Thus, we will assess comorbidities by using the Deyo modification of the Charlson
comorbidity index {or equivalent risk adjustment index] (calcutated for the year prior to enrollment),™ utilizing
data obtained from Inpatient and Outpatient Medical SAS Datasets housed at the VA Austin Information
Technology Center [or other equivalent centralized VA data system or the VHA electronic health record]. We
will also measure self-reported smoking and alcohol use at baseline, 6-, 12-, and 18-month study visits.

C.21.j. Patient Perception of Organization of their Primary Care.

We will assess patient perception of provision of chronic care with the Patient Assessment of Chronic
liness Care (PACIC). The PACIC is a validated 20-item instrument that measures specific actions or qualities
of care that patients report they have experienced in the delivery system. Patients grade each item along a 5-

“point Likert Scale. The PACIC produces five subscales commesponding to five components of the CCM: 1)
patient activation; 2) delivery system design/decision support; 3) goal setting; 4) problem-solving/contextual
counseling; and 5) follow-up/coordination.'® *' %2 gix items will be added to measure delivery of the 5-As of
patient-centered counseling (ask, advise, agree, assist, and arrange) which represents hypothesized optimum
self-management support.”"> "> The measure will be administered at baseline and 18-month study visits.

C.21.k. Berlin Questionnaire — Evaluation of risk of having sleep apnea.

We will use the Berlin questionnaire at the 6 month study visit. For participants who miss their 6 month
study visit the interventionist will conduct it prior to the sleep apnea encounter. The questionnaire consists of 3
categories related to the risk of having sieep apnea. Patients can be classified into High Risk or Low Risk
based on their responses to the individual items and their overall scores in the symptom categories. Use of
the questionnaire is described in the following paper: (Netzer NC, Stoohs RA, Netzer CM, et al. Using the
Beriin Questionnaire to identify patients at risk for the sleep apnea syndrome. Ann Intern Med, 1999; 131: 485—
481).
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C.22. Data Quality

Use of the electronic data management system, described in section J.1 below, will aid the research
assistant (RA) conducting study visit to monitor which data coliection instruments and questions have been
completed by the patient. Though the computerized auditing procedure, the RA will determine if all questions
have been answered. If not, the subject will be given the opportunity to answer questions. As with all study
components, the study patient will have the opportunity to decline to answer any questions. Before the end of
the study visit, the RA will complete a checklist to ensure that all measurements are completed.

Study implementation and quality assurance methods that we will be employed include: 1) careful
scheduling and thorough, timely monitoring of the planned visit schedule to be certain that complete visits do
occur; 2) collection of contact information for each participant at each visit; 3) prompt contact and rescheduling
of missed study visits; and 4) review and documentation of the reasons for missed visits that do occur. We will
also review individual patient data promptly to identify problems or missing values that can be completed by
follow-up.

C.23. Patient Compensation

Participants will be paid $15 for participation in each in person study data collection visits (total of 4). This
payment may come in the form of cash reimbursement, electronic fund transfer, a VA check, or another form of
- payment through the VA. If the patient compietes all in-person interviews they will receive a total payment of
$60. If a patient attends what would be the baseline study visit but cannot be enrolled because he or she has
baseline blood pressure indicate hypertension is in control, the patient will be paid $15 that corresponds to the
baseline study data collection visit. Patients will not receive reimbursement for other contacts with study staff,
including if they choose to participate in a qualitative interview at the end of the study. This payment is '
comparabie to compensation in other related studies conducted at the Durham VAMC.

D. DATA ANALYSIS. |

The analysis ptans outlined below will be used to addresses the study objectives. Specific statistical
methods may be altered based on emerging understanding of statistical science.

D.1. Data Summary

Descriptive statistics, including graphical displays (i.e., frequency distributions and box plots), will be used to
summarize all study variables. We will construct individual and mean trajectory plots of the longitudinal
outcome variables to understand their general trends over the study period. In addition, we will explore the
variability and correlation structure of the longitudinal outcome variables.

D.2. Analysis of Primary Hypothesis

Veterans randomized to the titrated disease management intervention arm will have greater
improvement in mean systolic blood pressure over the 18 months of follow-up than veterans
randomized to the control arm. ‘ '

The purpose of the Primary Aim is to examine the impact of titrated disease management on mean systolic
blood pressure over 18 months, and the trial is powered to detect a 5 mmHg difference between the two
treatment arms (see sample size section D.3 below). As described above, blood pressure will be measured on
all patients at baseline, 6, 12, and 18 months of follow up. A general linear model will be used to estimate
changes in mean systolic blood pressure over time and test the primary hypothesis.'® Linear models are a
flexible and powerful analytic tool for repeated continuous measures, such as systolic blood pressure.

The predictors in the model will include a time effect and the intervention-by-time interaction. We will use
the results from our expioratory graphical methods as well as AiC and BIC fit indices to select the most
appropriate way to model time for the two treatment groups over the 18 month follow up."*® [n previous
studies, we have generally observed a quadratic trend over time in the intervention group, where patients in
the intervention group improve the first half of the study and sustain improvement for the remainder of the
study. Other possibiiities include a linear trend or categorical (i.e., dummy coded) time. The stratification
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variables of baseline level of blood pressure control and diabetes status will also be included. A model with
categorical time is shown below in equation (1): '

SBP = 8y + 6month*p, + 12hmnth*ﬂ2+ 18month’f; + 6month*IntArm*g, + 12Zmonth*IntArm*g;s +
18month*intArm*g; + baselineBPcontrol*fytdiabetes*f; + ¢

We will use our exploratory descriptive and graphical methods for variability and correlation as weil as AIC
and BIC fit indices to determine an appropriate covariance structure for to take into account the within-patient
correlation between repeated measures over time. ™* In previous studies, we have found that either a random
intercept-slope (i.e., growth curve model) specification for the random effects or an unstructured covariance
matrix has been most appropriate. ‘

We will estimate the parameters in the model using the SAS procedure MIXED and contrasts will be written
in the context of this model to test the treatment difference at month 18. Furthermore, if the intervention-by-
time terms in the model are significant, this provides evidence that the difference in systolic biood pressure
between the two treatment groups over the 18 months of follow up is not constant, that is, it is time-dependent.
This is an omnibus test contrasting the two treatment groups at the 6, 12, and 18 month time points. [f this
interaction test is significant and if it represents a qualitative , rather than a quantitative effect, this will provide
insight into the different time-dependent patterns for each intervention group.’ As a summary, model
estimated means and confidence intervals of systolic blood pressure will be generated at each time point for
both treatment groups. Additionally, simultaneous confidence intervals on the treatment group differences will
be generated for each time point. ' ‘

D.3. Sample Size and Power Considerations

The sample size estimate is based on the primary hypothesis: veterans randomized to titrated disease
management will have lower mean systolic blood pressure at 18 months than veterans randomized to bi-
-monthly {.PN-delivered telephone calls. A5 mmHg improvement at 18 months will be the definition of a
~minimally clinically significant difference. This represents the differential between the two treatment groups at
18 month; therefore, the power and sample size considerations, apply even if the control group also improves
over the 18 month study period (i.e., “placebo” effect). For example, if the control group improves from 145
mmHg to 142 mmHg, we will have adequate power to detect a 5 mmHg differential improvement — the
intervention group improves from 145 to 137 mmHg.

Sample size calculations are based on ANCOVA methods as presented in Borm et al.'® We used data
from previous studies to estimate quantities needed for the sample size calculation. We anticipate a common
mean systolic blood pressure of 145 mmHg, a standard deviation of 17.5 mmHg in both treatment groups at
baseline, and a correlation between time points equal to 0.4. Finally, based on previous studies, we estimate a
15% attrition rate by 18 months. From the calculation, we determined that we will need to enroll until we
randomize 400 patients (200 randomized in each group} to detect a SmmHg difference at 18 months with
80% power and a type-l error of 5%. Based on our prior recruitment experience, we consider this to be
feasible given the 18 months timeframe (on average 6-7 patients per week), the potential for over 3,800 eligible
individuals in Purham and a total of ~7,800 in all Durham affiliated clinics, and the requested resources. We
note that these calculations do not reflect that stratification variables will be inciuded in the final analysis model
described above. Stratification variables are expected to account for variability in the outcome. The projected
sample size analysis is therefore conservative, and we anticipate that there will be greater power to detect
between-group differences with this study size.

D.4. Analysis of Secondary Hypothesis — Systolic Blood Pressure Control

Systolic BP control (< 140 mmHg for patients without diabetes and < 130 mmHg for patients with diabetes
(different definitions may be modeled as part of sensitivity analyses) will be determined at the 6, 12, and 18
month study visits based on study BP measurements (process described in section C.18). We plan to model
the probability of having controlled systolic BP over time and test this secondary hypothesis using generalized
linear mixed models as applied in PROC GLIMMIX with adaptive quadrature.™ The mixed mode! will include
time, the treatment by time interaction (with time dummy coded), and the stratification variables. To account
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for the within-patient correfation over time, we have found that either a random mtercept—slope (i.e., growth
curve modet) specn‘r' ication for the random effects or an unstructured covariance matrix is most appropriate.

D.5. Ana]ysis of Secondary Hypothesis - Adherence

Do veterans randomized to the titrated disease management arm have greater medication adherence
than veterans randomized to the control arm?

As described in the measures section C.20.d, medication adherence will be calculated by applying the
ReComp algorithm to local VA pharmacy records (i.e., medication name, date dispensed, the number of days
supply dispensed). ReComp values can be any value greater than or equal to 0, with the range between 0 and
1 representing the proportion.of days that a medication was available to the patient, and values over 1
representing oversupply of medication. Medication adherence will be calculated for each veteran at baseline
- and each month of follow up, so the unit of analysis is the person-month. We will operationalize adherence as
both a continuous and dichotomous variable as described above under measures. Examining adherence as a
continuous variable {as opposed to dichotomizing adherent vs. not adherent) will allow for assessment of over-
supply and the association between over-supply and systolic blood pressure.'"

The impact of the intervention upon continuous medication adherence will be tested with a general iinear
model as described above for systolic blood pressure. Again, we will use the SAS procedure MIXED to
estimate the model and test the difference in medication adherence at 18 months. We plan to mode! the
* probability of being adherent over time and test this secondary hygothesis using generalized linear mixed

models as applied in PROC GLIMMIX with adaptive quadrature.”™ The mixed model will inciude time, the
treatment by time interaction {with time dummy coded), and the stratification variables. To account for the
within-patient correlation over time, we have found that either a random intercept-slope (i.e., growth curve
model) specification for the random effects or an unstructured covariance matrix is most appropriate.

D.6. Health Economic Analyses
If the intervention is found to be effective, Is it cost effective?

D.6.a. Effectiveness Measurement.

A continuous outcome measure, reduction in units of mmHg from baseline to 18 months, will be employed
to measure the effectiveness of the intervention (see description of the BP measure in section C.18).

D 6.b. Analysis. :

The primary objective of the cost-effectiveness analysis will be to estimate the cost per unit difference in
effectiveness. The incremental cost effectiveness ratio (ICER) will be caiculated as the difference in the
average cost per patient between the treatment and control arm divided by the difference in the units of mmHg
between the treatment and control arms:

n AVERAGE COST ,,— AVERAGE COST_
ICER f=x =0

Average Reduction mmHg,., — Average Reduction mmHg,.,

Because we will take an all-cost approach, that is, we assume that any costs unrelated to blood pressure
or the intervention will be neutral between the treatment and control group, we will carefully examine the data
for outtiers. For example, there may be high inpatient costs for patients in the intervention group that are
attributable to non-hypertension related comorbidities, necessitating a consideration of this in the analysis.

As such, in addition to a consideration of all resource utilization costs described, we will run sensitivity analysis
“in which we will (1) use diagnostic codes in the inpatient files in order to attribute inpatient utilization to '
treatment of comorbidities associated with chrenic hypertension and/or diabetes, running a sub analysis only
on this type of inpatient care; (2) remove patients who are outliers and (3) consider outpatient costs and

_ outpatient HTN-related pharmacy costs exclusively. In addition, we will also perform sensitivity analysis of the
ICER calculated on two samples: all patients randomized (complying with the intention to treat principles and a
subset of all patients who completed the intervention. Sensitivity analyses will also be performed on types of
costs: intervention costs, resource utilization costs, and total costs (intervention costs plus resource utilization
costs). If there are no differences in resource utilization across armms, we will simply include the intervention
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costs in the ICER calculation. All dollars will be expressed in 2011 dollars, using the Consumer Price Index for
Medicai Care for medical items or Consumer Price Index for other items.

~ We will use stochastic methods to evaluate variability associated with the cost-effectiveness ratio. If the
difference in SBP is significantly higher in an intervention arm relative to the standard care arm, the 95%
confidence interval for the base-case cost-effectiveness ratio will be computed with nonparametric
‘bootstrapping using the bias-corrected percentile method (1,000 repetitions).™ *** The bootstrapping
procedure will allow us to use limited information to estimate the sampling distribution of mean costs per
patient, which then will allow us to make inference about the true population sampling distribution of mean
costs without making strong distributional assumptions ."*° Using bootstrapped confidence intervals will help
us bind our estimates in a way that reduces the influence of outliers. This procedure is relevant for thinking
about implementation effects of the intervention, when there will be much larger sample sizes and a ICER not
limited by small sample properties.

D.7. Missing Data

Because the main predictors of interest, treatment group and demographlcs are collected at baseline, we
do not anticipate much missing data in these variables. There may be missing values in the outcome measures
due to drop-out, a missed interim assessment, or item non-response. Given a thorough understanding of the
missing data mechanism, it is possible to use all of the available information in analysis, rather than using only
subjects with completely observed information. Our main analysis technique, general linear models via
maximum likelihood estimation, |mpI|C|tIy accommodates missing data when the response is Missing At
Random (MAR) ™. that is, when missing data is due either to treatment, to prior outcome, or to other baseline
covariates mc!uded in the model Therefore, inferences will be valid even if we have differential dropout by -
treatment group. Depending on the type and scope of missing data, we will also explore muitiple imputation as
a strategy to use in conjunction with our primary analytic tools. Finally, following recent guidelines published
by the National Research Council’s Panel on Handling Missing Data in Clinical Trials, we will conduct
sensitivity analyses with sets of pattern- -mixture models to examme the degree to WhICh our primary analyses
and inferences are dependent upon missing data assumptlons

D.8. Intention-to-Treat Analysis

All of the proposed primary and secondary analyses focus on the effect of the intervention group as
compared to the control group. We, therefore, plan to use the Intention-to-treat assumption for all analyses. In
this assumption, patients are analyzed as part of the group to which they are randomized, regardiess of
treatment compliance. :

D.9. Exploratory Analyses

We will also examine predictors/covariates that may explain for whlch mdwaduals the intervention is
more effective. For example, prior work suggests that African Americans are more likely to have greater
improvements in SBP/DBP than whites participating in diseases management studies."® These analyses
may include examining the impact of the intervention on additional clinical outcomes available through the
VA electronic heatth record or related linked administrative data (e g. impact of the intervention of
hemoglobin A1c for patients with diabetes).

We will also collect data via the VA electronic health record or related linked administrative data on
healthcare events for the full sample from the study. While we are not likely to be powered to detect
differences in healthcare events, these analyses may provide preliminary data and power calculations for
future studies. These data will also allow for long-term examination of the impact of the intervention on
clinical and economic outcomes. With appropriate infformed consent and HIPAA authorization, clinical and
utilization data from VA electronic health record or related linked administrative data may be obtained for
the period prior to or after study enroliment. '

Linked data that may be obtained with appropriate informed consent and HIPAA authorization includes
information from linked Medicare and/or Medicaid files for patients with corresponding healthcare
coverage.
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E. POTENTIAL DIFFICULTIES AND LIMITATIONS

We are proposing to randomize 400 individuals. However, based upon our prior experience, we will be able
to achieve our recruitment goals using multiple technigques established in our prior studies: 1) the Durham
'VAMC has a large pool of potentially eligible patients {(~7,900 patients, including ~3,800 in Durham based on
most recent quality improvement figures); 2) the COE'’s research assistants have experience working with
veterans and have worked with the VAMC clinics previously; 3) all material has been examined for culturally
sensitivity. These methods and past experience have led to very high recruitment rates in previous studies
and surpass the proportion of minorities and vulnerable individuals found in the local community. An additional
challenge is the number of intervention components that individuals may receive including both behavioral and
medication management. In general, evidence does not suggest ‘one size fits all’ and in the context of
hypertension, there are a number of behaviors involved that patients need to address. We propose to examine
the use of specific components of the intervention.

F. STUDY STRENGTHS

Although several clinical trials have demonstrated the efficacy of utilizing various combinations of behavioral
phone calls, home monitoring, and pharmaceutical management in reducing systolic blood pressure, these
- previous studies relied on single protocols for all patients in the studies that did not vary based on patient
outcomes during the study.>*"' While very appropriate for efficacy studies aimed at establishing evidence for
new interventions, these traditional methods do not necessarily answer the key question of whether it is
possible to titrate the resource intensity of such disease management components as would be done in clinical
practice. As a result, we are proposing a pragmatic clinical trial of titrated disease management. Ina
pragmatic trial, clinicians must follow a specific protocol (e.g., titration algorithm, standardized scripts for phone
calls, medication management algorithms). However, specific patients will receive services that are in line with
the protocol, not specifically the same exact services or drugs. This more closely approximates clinical care.

As described in section B.7, the study team has extensive experience conducting disease management
trials. Previous projects demonstrate an ability to: 1) recruit patients; 2) follow patients through the
intervention, and 3) analyze results. We look forward to extending previous work through a pragmatic trial
aimed at addressing a question critical fo the VA: can we develop a system for titrating the resource intensity of
disease management so that patients receive appropriate care within rescurce constraints?

G. DISSEMINATION OF STUDY RESULTS

The proposed research recognizes that healthcare systems have limited resources to meet the many goals
involved in helping patients. The purpose is to examine whether having a titrated disease management
program based on clinically reasonable triaging criteria leads to better disease control than booster behavioral
telephone calls conducted ori top of usual care. As a result, the proposed research is designed with potential
implementation in mind and holds promise for improving patients’ CVD control and meeting the VA’s BP goals.
For the research to have an impact, stakeholders, and those in position to effect change based on the work,
must be aware of projects from initiation through publication. This sets the stage for rapid more widespread
implementation of resulting innovations in care. [n the case of the proposed study, like others conducted by
this research team, ongoing dissemination throughout the project will allow other researchers engaged in
intervention research to learn from experiences of the research team.

We have attached letters of support from representatives of the Stroke, Diabetes, and Ischemic Heart
Disease QUERIs and Durham VAMC Associate Chief of Staff for Ambulatory Care. In addition, the Co-Clinical
Coordinator of the IHD QUERI is a co-investigator (Dr. Ho). The established relationship with these groups will
aliow us to consult with QUERI leadership on the process of implementing study and actively building
relationships with VA stakeholders should the intervention under study prove to be effective. In our own
facility, we will work with the ACOS for Ambulatory Care to plan for how our project may impact to workflow of
the clinic, increasing both the likelihood of successful conduct of the trial and future implementation. We have
also attached a letter of support from the national director of VA clinical cardiclogy supporting the intervention
as one that should be considered for widespread implementation should it be effective/cost-effective.

The study team has a great deal of impiementation experience in and outside of the VA. For example, the

Pl served as served as the Project Director for the treatment measurement aspects of the Colorectal Cancer
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Care Collaborative (C4). C4 was a partnership between Health Services Research & Development, Office of
Quality and Performance, Systems Redesign (formerly Advance Clinic Access) program, Office of Patient Care
Services, and Office of the Deputy Under Secretary for Operations and Management.™ '** Dr. Jackson also
conducted analysis of data for a special study of the VA External Peer Review Program (EPRP) on the quality
of colorectal cancer care. In addition, Drs. Bosworth and Jackson are conducting the Hypertension
Telemedicine Nurse Implementation Project for Veterans (HTN-IMPROVE) project which is seeking to
. understand the process of implementing nurse-delivered telephone self-management support in three VA
Medical Centers (funding of surveys and qualitative interviews via RRP-09-198, Dr. Jackson, Pt: Dr. Bosworth,
Co-PI)."* We are also conducting a study to examine longer-term outcomes of previous clinical trials so that
we can better understand potential patient needs that may surface during the implementation of self-
management support programs (funded via RRP-09-407, Dr. Jackson PI; Drs. Edelman and Bosworth, Co-Is).
'Resuilts from this grant will be disseminated in journal articles, other written reports, and presentations at
national, state, and local conferences and meetings.

H. PROJECT MANAGEMENT PLAN

H.1. Resources and Facilities Required

This team already has the majority of resources and facilities needéd. We have identified the sites and
have begun developing refationships with these locations.

H.2. Overview of Administration Plan

The proposed study will be administered through the Durham HSR&D Center of Excellence. The
investigators have an extensive history working together and hold various academic appointments in the Duke
Division of General Internal Medicine, Departments of Psychiatry and Biostatistics and Bicinformatics, and
School of Nursing at Duke University Medical Center and Department of Health Policy and Management in the
School of Public Health at the University of North Carolina at Chapel Hill. Priar to beginning the study, IRB
‘approval will be obtained.

H.3. Anticipated Time Table for Funded Grant o

We propose a four-year study. Work on how to seiect potential subjects, abstract appropriate data,
developing {raining material has already occurred. There will be 6 months to hire and train staff, 15 months for -
enrollment, and 18 months of intervention follow-up. The final 9 months of the grant will be devoted to data
analysis. The first 3 of these months will be devoted to examining clinical and adherence outcomes. Cost data
analysis as well as preparing reports will occur in the final 6 months of the study.

ring grant funding)

u

Table §: Study Gantt Chart (i.e. anticipated study timeline d

YEAR 1 - YEAR YEAR 3
QiQ|Q|Q Q| Q] | ja |a
' 1 . 2 2 |3 14
-y ProjecfStart Upise - v B
| Higher Study Staff X
Train staff X
Finalizing computerized intervention moduies X
- Intervention Implementation-i 35w [ R
Pilot process for enrolfing patients ~ 10 patients X
Enrolling Patients in Intervention XXX | x| X
Delivery of 18-Month Intervention X X | X1 X
Tk s Datd Analysis b N CHEL LT e o i
Planning for data analysis
Data analysis and paper preparation : X1 X1 X
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. HUMAN SUBJECTS

The study will be conducted according to Good Clinical Practice guidelines, the U.S. Code of Federal
Regulations (CFR) Titie 21 CFR (Part 16 — Protection of Human Subjects and Part 56 — Institutional Review
Boards), VHA Handbook 1200.05, the Declaration of Helsinki, and other applicable regulations and laws. This
protocol will be submitted to the Durham VA Medical Center Institutional Review Board for approval.
The informed consent of each subject will be obtained in accordance with 21 CFR Part 50 and the Declaration
of Helsinki before protocol-specified procedures are carried out.

‘Informed consent and waiver of HIPAA authorization will be obtained using an informed consent form
and waiver of HIPAA authorization form that will be used after approval of the Durham VA Medical Center
Institutional Review Board. A copy of the informed consent will be scanned into the VA electronic medical
record. ‘

[.1. Sources of Materials

The procedures for obtaining research material for the study include anthropometric and BP measurements
medical records, interviews, and self-completed questionnaires. Trained and certified professional staff will
obtain all data according to detailed study protocols. Data will be coilected directly from study participants,
medical records, and used specifically for research purposes.

I.2. Potential Risks

Blood pressure. All participants will have HTN and receive regular medical care from clinics affiliated with
the Durham VA Medical Center. The study intervention is likely to lower BP. However elevated BP or Iow BP
may be noted by study personnel as a result of sfudy measurements or home BP monltonng

Physical activity. Patients receiving the dlsease management intervention are encouraged to increase
their physical activity, raising the possibility of musculoskeletal injury or unmasking of heart disease.

Food. Participants receiving information though the diet phone call module will be encouraged to try new
foods, raising the possibility of allergic reactions. In addition, participants will be encouraged to increase intake
of dairy products, possibly leading to symptoms of lactose intolerance. :

Breach of patient confidentiality. There is a small risk that unauthorized persons could get access to
personal or study-related patient information.

1.3. Adequacy of Protection Against Risks

The specific risks of participation in this study are noted above; procedures for protection follow. Study
personnel will not be responsible for the clinical care of the participants and participants will be made aware of
this delineation of responsibility. Participants will be referred to their primary provider if any clinical problem is
detected.

Blood Pressure.

Certain extreme BP values, both high and low, carry an urgent risk of major complication. As a resuit, if the
most recent BP measurement is reported during a patlent phone call, at a study data collection visit, or during
other contact between study clinical staff and a patient is at one of these extremes, we will advise patients to
take specific actions to minimize those risks. For SBP 2 180 mmHg or DBP 2110mmHg, we will advise the
patient to contact her/his triage nurse (or other similar position) within 24-48 hours. If a patient is advised to
contact the triage nurse, a note will be placed in the patient's medical record. For participants that have moved
care to a different VA facility (as described in section C.3.b) we will advise patient to contact her/his triage
nurse {(or other similar position) but not put a note in their medical record. This level corresponds to JNC 7
classification of Stage 3 hypertension and are the safety criteria currently used by our data safety monitoring

board in TCYB and TEACH-DM. For SBP 2 210 mmHg or DBP z 120 mmHg, or SBP =80 mmHg and/or DBP
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<40, we will advise the patient to seek immediate care. For all instances in which we recommend seeking
immediate care, we will put a note that requires PCP co-signature in the patient's medical record. For

~ participants that have moved care to a different VA facility (as described in section C.3.b) we will advise patient
to go to the emergency room or urgent care facility but not put a note that requires PCP co-signature in their
medical record (because it is not possible fo require co-signatures of providers from another facility).,

Physical Activity. Risks from increased physical activity will be minimized by encouraging moderate rather
than vigorous activity. If an exercise-related symptom is reported to the interventionist during phone calls, the
interventionist advise participants to get clearance from their primary care provider before they can restart
physical activity. :

Food. Risks from trying new food as a result of diet suggestions will be minimized by encouraging
individuals who have previously become sick after eating dairy products or other specific foods mentioned to
patients not to resume eating such items without consuilting their primary care provider. Further, patients will
be told not to continue eating new foods if they become sick or experience an allergic reaction.

Data Confidentiality. The Durham HSR&D COE conducts computer operations in its secure Centraiized
Computing Facility managed by VA OI&T network and server administrators. In the Center's computing
facility, all research data are stored on VA-Administered servers which are physically secured in a Durham
VAMC server room. VA network access to research data is controlied in accordance with the Center's
Standard Operating Procedures and VA policies and in cooperation with the Durham VAMC IRB. The
utilization data will be downloaded directly from national files to the VA network and servers administered by
the Durham HSR&D COE. The master's statistician will have exclusive access to these files and they will not
be moved from this secured folder and network environment.

Confidentiality will be assured through several mechanisms. First, each participant wilt be assigned an
anonymous study ID which will be used on all study forms. Second, all study records that contain participant
information will be kept in secured, locked areas when not in use. In addition, such materials, when in use, will
be kept away from public scrutiny. Third, access to all participant data and information will be restricted to
authorized personnel. In the case of computerized study data, access to data will be password protected, and
staff members will be assigned individualized passwords and permissions that allow them access to only those
- elements of the data management system to which they are authorized. In addition, all study personnel will
maintain certification with the Durham VAMC [RB that they have completed training in research ethics and
confidentiality. Finally, participants will not be identified by name in any reports or publications, nor will data be
presented in such a way that the identity of individual participants can be inferred.

l.4. Anticipated Adverse Events

Because of the increased risk of these patients for cardiovascular and other diseases, it is expected that
these patients will have a variety of episodes related to cardiovascular and related diseases such as diabetes.
Such complications would be expected to occur in the absence of the intervention. These may include, but are
not limited to, heart attack, stroke, and complications of diabetes among those patients with the disease.
Because of the advanced age of many patients enrolied in clinical trials in the VA setting, it can be expected
that other conditions related to aging may occur that would occur without the presence of the intervention. This
includes, but is not limited to, the diagnosis of cancer and dementia. Further, while patients will be encouraged
o not smeke and limit alcohol intake, those patients who smoke, drink alcohol, or take illicit drugs would be
expected to have related complications. This includes, but is not limited to, development of disease of the lung
or liver.

1.5. Procedures for Assessing Immediate Patient Risks. .

During each scheduled encounter between a patient and study interventionist, immediate patient risks will
be assessed via brief clinical questions asked by the interventionist. Emergent concerns will require referral to
emergency care for immediate medical aftention, usually by having the patient call 211. These include active
chest pain, typical cardiac chest pain of duration > 10 minutes within the last 24 hours, dyspnea, SBP 2 220
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mmHg, DBP 2 120 mmHg, SBP = 90 with lightheadedness, heart rate = 120, heart rate s 50 with
lightheadedness, new severe generalized or focal weakness, and altered mental status. In response to aii
other concems not related to blood pressure the patient will be urged to contact his/her PCP,

[.6. Potential Benefits to Subjects and Others.

Potential benefits for study participants include improved lifestyle, improved control of BP, and consequent
reduction in cardiovascular risk. An additional benefit for some participants may be personal satisfaction in
being part of a study that may have major public health implications for the VA and community. No benefit
from participation.can be guaranteed. Potential benefits to others include the possibility that this research will
lead to a better understanding of how to match resources for disease management programs to the clinical
needs of patients.

I.7. Importance of Knowledge to be.Gained

. The proposed research would examine whether a disease management program that is titrated by matching

the intensity of resources to patients’ disease control leads to superior outcomes compared to a low-intensity
management strategy. Using a pragmatic clinical trial, this study would provide important evidence of a
clinically-sensible disease management program that has the potential for widespread implementation,
‘especially as the VA adopts the patient-centered medical home.

.8. Data and Safety Monitoring Plan.

During the course of the study the investigators will monitor the integrity of data collection and monitor for
adverse events. We do not anticipate any real harm to patients, but adverse event forms will be used to report
all unanticipated events. The following information will be included in the report: date of event, attribution to
intervention, and outcome of adverse events. Death will be reported within 24 hours. Unanticipated adverse
events will be reported within 5 business days. Reports will be submitted via overnight courier or facsimile to
the Durham VAMC IRB and VA HSR&D. A written follow-up will be submitted within 30 calendar days. All
adverse events (serious or not, related or unrelated, anticipated or unanticipated) will be reported in the annual
report to the Durham VAMC IRB and VA HSR&D. _

1.9. Inclusion of Women.

The study has a target of enrolling until we randomizing 400 patlents The 400 number is based on the
potential number of patients to be randomized. The intervention will be delivered to both male and female
patients. There will be no inclusion/exclusion criteria based on gender. Approximately 8% of primary care
patients at the Durham VAMC are women. We expect that this will be the approximate percentage of female
patients that will be enrolled in the study. :

1.10. Inclusion of Minorities.

There will be no inclusion or exclusion criteria based on race or ethnicity. Our research team also has a
track record of successful minerity recruitment. Investigators on this study have conducted numerous clinical
trials and other studies that have recruited between 44% and 58% minority patients, primarity African
American, at the Durham VAMC and surrounding community.

1.11. Inclusion of Children.

An eligibility criterion for the study is being > 18 years of age. Children are excluded from this study for two
primary reasons. First, although we acknowledge the importance of lifestyle modification for preventing and
treating hypertension in children, diagnostic and therapeutic approaches are different in this group. Second,

38



there is insufficient evidence that tailored lifestyle modification programs such as the one proposed are
appropriate for children (e.q., calorie restriction for weight loss).

1.12. Intended/Potential Use of Data and Study findings.

The proposed research recognizes that healthcare systems have limited resources to meet the many goals
involved in helping patients. The purpose is to examine whether having a titrated disease management
program based on clinically reasonable triaging criteria leads to better disease control than booster behavioral
telephone calls conducted on top of usual care. As a result, the proposed research is designed with potential
implementation in mind and holds promise for improving patients’ CVD control and meeting the VA’s BP goals.

These data will also allow for long-term examination of the impact of the intervention on ¢linical and
economic outcomes. With appropriate informed consent and HIPAA authorization, clinical and utilization
data from VA electronic health record or related linked administrative data may be obtained for the period
prior to or after study enroliment. :

Results from this grant will be disseminated in journal articles, other written reports, and presentations at
national, state, and local conferences and meetings. In addition, study investigators will work with officials of
the Veterans Health Administration to ensure that lessens from this study are disseminated to the VA
healthcare system. '

J. INFORMATION SECURITY, DATA MANAGEMENT, DATA USE, AND PRIVACY

J.1. Data Management Procedures -

The information technology solution that will serve to facilitate research activity will be based on a series of
asynchronously connected database applications over which a comprehensive data model will be deployed.
Each database application will function independently as a discrete system. All data transactions within and
between subsystems will run through controlled, secure transactions to ensure the preservation of database
integrity and privacy. Study data will be maintained on secure servers for the duration of the study and for a
period of time after the completion of the study that will be compliant the VA regulations at the time of study
closure. All study data will be backed up on a nightly, monthly, and annual schedule. These provisions are
made in compliance with VHA Handbook 1200.05 and VHA Handbook 1605.1. Data will be used for screening
purposes, evaluating treatment arm titratrations and for study analysis.

All server hardware has built-in redundant systems. Technicians will constantly monitor server hardware,
operating system and database service performance. Workstations, lapteps, and any other mission-critical
devices will receive periodic booster support in order to ensure high performance and secure operation. The
primary database engine technology will be a Microsoft SQL Server, All automated systems will be
implemented in DTS and run using the Microsoft SQL Server Management Agent. Automated processes will
be monitored daily. The system will be configured to notify the HSR&D IT Group if an automated process fails
to run successfully. The data collected during in-person interviews will be entered directly into our third party
survey application named “DatStat lilume” running on an encrypted, password-protected laptop
(www.datstat.com/). This survey application has been developed using Microsoft Visual Studio Visual Basic
Net. On the laptop, data wili be stored in a series of XML files until it is synchronized with the lllume server. We
_have chosen DatStat |llume because of industry standard acceptance as a reliable and flexible method for
collecting and storing research survey information. DatStat llume is a computer product used throughout the
Durham HSR&D Center of Excellence. If the HSR&D Center of Excellence works with appropriate VA
authorities to change to another software package with equivalent security features, this study would make the
change as required by the Durham HSR&D Center of Excellence.

Ali data collected can be exported into a number of standard formats such as SAS, MS Access, and SQL
Server. Laptop data will be synchronized with the server a daily basis. Also, server data will be backed up on a
daily basis as well. We have used similar methods of data entry in our prior studies, and intemal audits show
excelient reliability.

The data collection for the qualitative interviews will be conducted from an office/meeting room at the
Durham VAMC. The phone call will be recorded on a VA owned and configured computer that is connected to
the Durham VAMC computer network. This wili allow data to be stored directly on a Durham VAMC HSR&D
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server. Voice recorder has no ability to store information. Data will be stored on a VA HSR&D server that is
compliant with regulations described in VA Directive 6500 and located on the VA FISMA certified network. The
servers are [ocated within the VA protected environment (i.e. behind the VA fire wall). Physical access to the
servers is limited to authorized VA OI&T personnel in accordance with VA directive 6500. Only HSR&D study
staff at the Durham VAMC will have access to data stored on the server. Research records will be maintained
only for the period of time required by VHA regulations. Information from this study will be shredded in
accordance the VA requirements for destruction of sensitive information in accordance with the record control
schedule and information from this study in electronic format wili be deleted or purged from data files in
accordance with the VA record control schedule. The storage capacity of the data storage device is 2.7 TB
and the size of individual electronically stored record is approximately 500mb.

J.i.a. Primary Data Extraction.

The initial patient sample for the study will be extracted by an automated request from the VA electronic
health record. The Durham VAMC MUMPS programmer or other member of the study staff with appropriate
credentials will write code necessary to develop a list of patients meeting initial screen criteria outiine above. It
will be used to identify and screen participants to participate in the primary study. The data extract and all
related patient level information is stored on a secure computer server located in the offices of the Durham
VAMC HSRE&D Center of Excellence. The authorized study staff will have exclusive access to these files and
they will not be moved from this secured folder and network environment. :

For patients enrolled in the intervention arm of the study, clinic blood pressures will be extracted nightly
from the Durham VAMC electronic health record or other appropriate data base (such as the VISN data
warehouse). The MUMPS programmer or other member of the study staff with appropriate credentials will
write code necessary to capture BP readings of enrolled patients so that appropriate disease management
titration can occur, The blood pressures wilt be placed on a secure server at the Durham VAMC located
behind the VA firewall. Data will then be moved into the study intervention software with all data stored on a
secure computer server behind the VA firewall located in the offices of the Durham HSR&D Center of
Excellence, :

J.1.b. Primary Data Collection.

Blood pressure and survey data will be collected by an authorized member of the study staff using VA
issued laptops or desktops that meet applicable regulations for updates, encryption and information security.
Data collection will occur at the Durham VAMC or affiliated CBOC, clinic location, or research location. When
network connectivity is available, survey answers are recorded directly to the HSR&D servers. When
connectivity is not available, the “Remote Data Collection” option of the HSR&D owned lllume software {or
similar option available in software used by the Durham HSR&D Center at the time of data collection), which
requires a password for access, will be used to record survey answers on a VA issued laptop or desktop that
meet applicable regulations for updates, encryption and information security, after which the data is uploaded
to the HSR&D servers at the earliest practicable opportunity. If computer resources are not available during
the study visits, applicable data collection may occur using paper forms, after which the data will be entered
into a database on the HSR&D computer servers at the earliest practicable opportunity. Paper recordsfforms
created at interviews are transported back to the office of the Durham HSR&D Center, where they will be
stored in a locked location. - ,

The qualitative interview will be collected using voice recorders directly connected to VA issued laptops or
desktops that meet applicable regulations for updates, encryption and information security. The "Sparky” USB
audio recorder is a pass through audio recorder which does not store any data. Software is required for this
device which is installed and configured by VA OI&T personne! after sanctuary exemptions have been
obtained. Transcription of the qualitative interviews will be conducted utilizing VA approved software installed
and configured by VA OI&T personnel after sanctuary exemptions have been obtained.
All research paper and electronic records, including interviews, and audio recordings, wili be in the care of Dr.
Jackson. They will be safeguarded under lock and key at locations managed by the Durham VA Medical

- Center . Data could be stored at any of the following locations where records are maintained by HSR&D:
Legacy Tower, Durham, NC floors 6 and/or 7, the E-Wing of the Durham VAMC, and in HSR&D office space
currently located in room 1C214 at the Greenville HCC. HSR&D administrative staff and OI&T maintain a log -
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of where all study files are kept and can provide specific locations for paper records upon request. Study data
storage involves computer files that are password protected and saved on the p drive in an electronic folder
named TDMTrial.

Files containing names and addresses have separate passwords and will be accessible only fo personnel
who need to contact subjects. All survey data will be obtained using a VA owned and configured encrypted
laptop or deskiop computer that is connected to the Durham VAMC computer network. This will allow all data
to be stored directly on the Durham VAMC HSRD server that is compliant and with reguiations and located on
the VA Federal Information Security Management Act (FISMA) certified network. In the Center's computing
facility, all research data are stored on VA-Administered servers which are physically secured in a Durham
VAMC server room. VA network access to research data is controlled in accordance with the Center's
Standard Operating Procedures and VA policies and in cooperation with the Durham VAMC IRB.

J.1.c. Intervention §6ftwa_rg;

. The interventions will conduct the intervention calls and/or make medication changes using a Durham
VAMC HSRA&D created intervention application. The survey answers are recorded directly to Durham VAMC
- HSR&D computer servers located behind the VA firewall. This survey application has been deveioped using
- Microsoft Visual Studio Visual Basic .Net. This intervention tool provides a reliable and flexible method for
collecting and storing research survey information. All data collected can be exported into a number of
standard formats including SAS, MS Access, and SQL Server. Also, server data will be backed up on a daily
basis as well.

J.1.d. Suppiemental Data Extraction.

In order to complete heafth economic, medication adherence, and exploratory analyses, we will extract
data from the VA electronic health record or related linked administrative data on healthcare events for the
full sample from the study. With appropriate informed consent and HIPAA authorization, clinical and
utilization data from VA electronic health record or related linked administrative data may be obtained for
the period prior to study enroliment. _ '

The extracted data will be stored on a VA HSR&D server that is compliant with regulations described in
VA Directive 6500 and located on the VA FISMA certified network. The servers are located within the VA
protected environment (i.e. behind the VA fire wall) and are physically located within the secured server
room at the offices of the Durham VAMC HSR&D Center of Excellence. Physical access to the servers is
limited to authorized VA OI&T personnel in accordance with VA directive 6500. Only HSR&D study staff
at the Durham VAMC will have access to data stored on the server. All staff has and maintain VA
required training, maintain study data exclusively on HSR&D servers, follow accepted security practices
such as locking computer with CTRL-ALT-DEL when not at the computer, and adhere to other regulations
laid out in VA Directive 6500. Destruction of data will be done in accordance with all VA and VHA records
disposition requirements. - _ -

J.2. Data Security and Confidentiality

The Durham VAMC HSR&D Center of Excellence has developed Standard Operating Procedures for data
security which have been designed to protect against data loss and maintain patient confidentiality. These
procedures have been used in many studies and we will adhere to these procedures for the propesed study.
The Durham HSR&D COE conducts computer operations in its secure Centralized Computing Facility :
managed by VA OI&T network and server administrators. In the Center's computing facility, all research data
are stored on VA-Administered servers which are physically secured in a Durham VAMC server room. VA
network access to research data is controlled in accordance with the Center's Standard Operating Procedures
and VA policies and in cooperation with the Durham VAMC IRB. The utilization and other centralized data will
be downioaded from national files or the local electronic health record to the VA network and servers
administered by the Durham HSR&D COE and/or Durham OI&T. The authorized study personnel will have
exclusive access to these files and they will not be moved from this secured folder and network environment.

Coniidentiality will be assured to the greatest degree possible through several mechanisms. First, each
participant will be assigned an ancnymous study ID which will be used on study forms that do not require the
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using of the patient name and/or Social Security Number (e.g. informed consent form). Second, all study
records that contain participant information will be kept in secured, locked areas when not in use. In addition,
such materials, when in use, will be kept away from public scrutiny. Third, access to all participant data and
information will be restricted to authorized personnel. In the case of computerized study data, access to data
will be password protected, and staff members will be assigned individualized permissions that allow them
access to only those elements of the data management system to which they are authorized. In addition, all
study personnel will maintain certification with the Durham VAMC IRB that they have completed training in
research ethics and confidentiality. Finally, participants will not be identified by name in any reports or
publications, nor will data be presented in such a way that the identity of individua! participants can be inferred.

. J.3. Data Storage Location

All research paper and electronic records, including interviews, and audio recordings, will be in the care of Dr.
Jackson. They will be safeguarded under lock and key at locations managed by the Durham VA Medical
Center . Data could be stored at any of the following locations where records are maintained by HSR&D:
Legacy Tower, Durham, NC floors 6 and/or 7, the E-Wing of the Durham VAMC, and in HSR&D office space
currently located in room 1C214 at the Greenville HCC. HSR&D administrative staff and OI&T maintain a log
of where all study files are kept and can provide specific locations for paper records upon request. Study data
storage involves computer files that are password protected and saved on the p drive in an electronic folder
named TDMTrial. .

Study data storage invelves computer files that are password protected. Files containing names and
addresses have separate passwords and will be accessibie only to personnel who need to contact subjects.
All survey data will be obtained using a VA owned and configured encrypted laptop or desktop computer that is
connected to the Durham VAMC computer netwark. This will allow all data to be stored directly on the Durham
VAMC HSRD server that is compliant and with regulations and located on the VA Federal Information Security
Management Act (FISMA) certified network.

When computer connectivity is not available, the “Remote Data Collection” option of the HSR&D owned
lllume software (or similar option available in software used by the Durham HSR&D Center at the time of data
coilection), which requires a password for access, will be used to record survey answers on a VA issued laptop
or desktop that meet applicable regulations for updates, encryption and information security, after which the
data is uploaded to the HSR&D servers at the earliest practicable opportunity. If computer resources are not
available during the study visits, applicable data coilection may occur using paper forms, after which the data
will be entered into a database on the HSR&D computer servers at the earliest practicable opportunity. Paper
records/forms created at interviews are transported back to the gffice of the Durham HSR&D Center, where
. they will be stored in a locked location. _

To provide the greatest possible assurance that inadvertent disclosure will NOT take place, analytic data
files are organized by study ID number and have no names or social security numbers attached. The linking
file will be stored separately. During the intervention, authorized study staff will need to have access to patient
contact information, name, and Social Security to conduct and support the intervention. The number of
individuals having access to this data will be minimized. ’

All databases are secured with password protection to prevent unauthorized access and paper copies of
information are kept in locked file cabinets. The paper research records will be shredded in accordance with
the VA record control requirements for destruction of sensitive information. information in the electronic format
will be deleted or purged from data files in accordance with VA record control requirements it is not anticipated
that research data will be removed from the VA protected environment; however research forms and
information may need to be transported between VA medical centers (e.g. from Raleigh CBOC to HSR&D
offices). : :
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