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Shake, Rattle & Roll Protocol Synopsis 

Title “Shake” the salt habit, “Rattle” the intensity of the current BP 
protocol, “Roll” out the interventions to community clinics. 
 

Primary Objective 
 
 
 
 
 
Secondary Objectives 
 
 
 
 
 
 
Study Design 
 
 
 
 
 
 
 
 
 
Patient Population  
 
 
 
Inclusion/Exclusion Criteria 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

To determine whether a primary prevention intervention of either 
diet and lifestyle coaching or an enhanced pharmacotherapy 
protocol is more effective than usual care in improving rates of 
hypertension (HTN) control in blacks and thereby reducing 
disparities between black and white.   
 
To determine: 1) sustained blood pressure (BP) control at 2 and at 
3 years post-enrollment; 2) a combined endpoint of stroke, major 
cardiovascular event, and death due to vascular causes; 3) each 
component of the combined endpoint; 4) time to BP control; and 5) 
percentage of time BP stays under control at 1-year, 2-year, and 3-
year. 
 
A cluster randomized controlled trial at the primary care provider 
(PCP) level and including 194 PCPs within KPNC East Bay service 
area. The unit of randomization will be the clinician, with all adult 
African American members of each clinician’s panel being the 
members of that clinician’s cluster. We will randomize all PCP 
patient panels to a three-arm trial to receiving either 1) usual care; 
or 2) culturally tailored diet and lifestyle coaching with an emphasis 
on the DASH (Dietary Approaches to Stop Hypertension) diet; or 3) 
an enhanced BP management protocol with pharmacotherapy. 
 
African American members of Kaiser Permanente with primary care 
providers in the East Bay Service Area who are 18 years or older 
with hypertension. 
 
Inclusion: 

◼ Kaiser Permanente member throughout the study period 
with pharmacy benefits 

◼ Age ≥18  
◼ In the hypertension registry 
◼ Self-reported race of African American 
◼ Sufficient understanding of the English language 

Exclusion: 
◼ Non-Kaiser Permanente member 
◼ Age<18 or >85 years; 
◼ A race other than African-American 
◼ Not included in hypertension registry 
◼ Pregnant women 
◼ End-stage renal disease (ESRD); 
◼ Dementia; 
◼ Members in hospice or on home hospice or have life 

expectancy of <6 months 
◼ Members in skilled nursing facility (SNF); 
◼ Non-English speaking 
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Randomization  
 
 
 
 
 
 
Primary Outcome 
 
 
 
Secondary Outcomes 
 
 
 
 
 
 
Interventions & Duration 
 
 
 
 
Sample size 
 
 
Primary Statistical Analysis 
 
 
 
 
 
 
 
 
 
 
 

Randomization will be done within strata defined by the size of the 
clinician’s panel of African American patients: 41 panels with 1-10 
black patients, 34 with 11-50 black patients, 57 with 51-100 black 
patients, and 59 with more than 100 black patients, striving for an 
approximately equal number of African Americans in each arm  
(control: diet/lifestyle coaching: enhanced BP intervention) 
 
The proportion of African American patients with hypertension who 
achieved BP control at 1-year post-study enrollment.  BP control is 
defined as having a SBP<140 and DBP<90. 
 

1) 1) Combined outcome of stroke occurrence, vascular death, or 
myocardial infarction. 2) Vascular death.  3) Myocardial infarction.  
4) Time to first BP control.  5) Proportion of time with BP under 
control.  6) Use of spironolactone. 7) Mean change of SBP and 
DBP. 8) Per protocol analysis of BP control at 1-year post-study 
enrollment. 
 
1) Control or usual care.  2) Diet & lifestyle coaching intervention.  
3) Enhanced BP control protocol.  Interventions will be for a 
duration of 12 months from enrollment.  After the interventions 
ended, patients will continue to be followed for up to 3 years. 
 
A total of 5687 African Americans with uncontrolled HTN with 
approximately 1896 in each arm of the study. 
 
The primary hypothesis will be tested by comparing between 
groups using a generalized linear mixed effects model (logit link) 
which will account for the within-cluster (clinician) correlation among 
patients. 
 

. 
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1  STUDY OBJECTIVES 

1.1 Primary Objective:  
The primary research question of this study is to determine whether a primary prevention intervention of either 
diet and lifestyle coaching, or an enhanced pharmacotherapy protocol is more effective than usual care in 
improving rates of HTN control in blacks and thereby reducing disparities between African Americans and 
whites.  The primary aim is to assess whether by implementing either intervention, we will reduce the disparity 
in HTN control rates between blacks and whites by 4% at 1 year post-study enrollment. 
 
1.2  Secondary Objectives: 
A number of secondary analyses will be performed including evaluation of: 

◼ sustained blood pressure control at 2 and 3 years 
◼ a combined endpoint of stroke, major cardiovascular event, and death due to vascular causes 
◼ each of the individual outcomes within the combined endpoint 
◼ time to blood pressure control 
◼ percentage of time blood pressure remains under control at 1-year, 2-year, and 3-year follow-up post-

enrollment   
◼ mean change in systolic blood pressure (SBP) and diastolic blood pressure (DBP) during intervention; 
◼ per protocol analysis of BP control at 1-year post-enrollment. 

 
2  BACKGROUND 

2.1  Rationale 
 
The burden of stroke 

There are approximately 795,000 new and recurrent strokes per year in the US, of which 87% are 
ischemic.1  Stroke is the fourth most common cause of death in this country and the number one cause of adult 
long-term disability worldwide.1  The estimated direct and indirect costs of stroke care for 2009 are $68.9 
billion.2  The prevalence of stroke and its cost will undoubtedly rise as the aging population increases.   

Stroke patients are at high risk of recurrent stroke.  It is estimated that there are 170,000 to 220,000 
recurrent strokes per year,3 with the highest risk of recurrence in the first year after stroke (12-13%).4-7   The 
annual risk falls to 3-4% after the first year. The case fatality rates of recurrent stroke are twice those of first 
event.4, 5  Programs that can effectively address risk factors for stroke would go a long way in its prevention.   
Disease burden and growing disparities among certain populations are characteristics of heart disease and 
stroke epidemic.  Stroke incidence is about twice as high for blacks as it is for whites.8, 9  Similarly, stroke 
mortality rate is also higher among blacks than whites.  The ratio of disparity is most evident at younger ages, 
and then decreases with age so that blacks and whites have similar stroke mortality rates by age 80 years.10, 11  
The relative risk of stroke recurrence for blacks also appears to be higher than whites (relative risk = 2.0; 95% 
CI: 0.9-4.4).12  For those aged 65-74 years old, blacks had higher rate stroke readmission rate than whites by 
40% even after adjustment for patient and hospital factors (RR = 1.40; 95% CI: 1.19-1.64).13 
  Despite the severe economic burden of stroke care, research on quality improvement interventions in 
stroke care and stroke risk management has been limited.  Most prior studies were non-randomized and 
included too few patients and/or institutions for appropriate analysis.  The costs of those interventions were 
rarely assessed.   
 
HTN and stroke 
 Hypertension (HTN), defined as blood pressure (BP) ≥140/90, is likely the most important modifiable 
risk factor for stroke, affecting >70 million American adults.14  HTN is also a major risk factor for heart disease 
(the most common cause of death in the U.S.), end-stage renal disease, and peripheral vascular disease.15  
Approximately one in three adults in the U.S. has HTN; and the percentage affected is much higher with older 
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age, >70% in those over 75 years old.14  HTN is also more prevalent among women than men, excluding 
pregnant women.  The prevalence of HTN is substantially higher in blacks.16, 17 
 It is estimated that approximately 50% of new strokes could be eliminated by controlling HTN 
successfully.18  HTN is a potent risk factor for cardiovascular disease and stroke, but one that is treatable.  
Multiple randomized trials have shown that treating HTN is important in primary and secondary stroke 
prevention.  In a meta-analysis of 14 studies with 37,000 patients with HTN, a reduction of 5-6 mmHg in 
diastolic BP was associated with a 42% reduction in stroke risk.19  In another 9 trials with 6752 patients with 
stroke, the risk reduction was 28% with anti-hypertensive therapy.20  The optimal level of BP control is still 
debatable.  The use of anti-hypertensive therapy in a randomized trial (PROGRESS) has been shown to 
reduce the risk of recurrent stroke significantly, even in stroke patients with relatively normal BPs.21  Similarly, 
in another trial, stroke risk was lower in those randomized to ramipril even when HTN was not present.22  The 
current American Heart Association guidelines for prevention of stroke in patients with ischemic stroke 
recommend anti-hypertensive therapy to achieve a normal BP of <120/80 mmHg.23 
 It is still controversial which class of anti-hypertensive is best for reducing stroke risk in general 
population.  Two met-analyses reported more stroke risk reduction seen with diuretics (39-51%) compared to 
beta-blockers (25-29%), although better control of HTN was achieved in the former.24, 25  In another study, the 
angiotensin converting enzyme, captopril, was not as effective as diuretic or beta-blocker, but BP reductions 
were smaller with captopril.26  In the Syst-Eur trial, there was a 42% stroke risk reduction with a calcium-
channel blocker.27  Choice of anti-hypertensive therapy is probably less important than actual BP reduction.28  
Given the same level of BP reduction, some would argue that ACE inhibitors and angiotensin receptor blockers 
may provide greater benefit in stroke risk reduction than other anti-hypertensive agents.21, 22, 29 
Despite the existence of effective therapy for >50 years, BP control is not achieved in most patients.  In 2008, 
90.6 percent of adults aged 18 years and older had their BP measured within the preceding 2 years and could 
state whether it was normal or high.30  In 2005-2008, 70.4 percent of adults aged 18 years and older with HTN 
were taking the prescribed medications to lower their BP.  The proportion of those with controlled BP varied by 
age group: 37.5% of those aged 18-44 years, 48.9% of those aged 45-64 years, and 45.6% of those aged ≥65 
years.  National health objectives 2020 include reducing the proportion of adults with HTN from 29.9% to 
26.9% or a 10% improvement and raising the percentage of those with controlled BP from 43.7% to 61.2%%.30 
 
Racial-ethnic disparities in HTN control 
 African Americans have significantly higher rates of cardiovascular mortality, stroke, HTN-related heart 
disease, congestive heart failure, type 2 diabetes mellitus, hypertensive nephropathy, and end-stage renal 
disease.  HTN disproportionally affects African Americans compared with whites.  From the National Health 
and Nutrition Examination Survey (NHANES) for 1999-2002, the age-adjusted prevalence of HTN was higher 
among non-Hispanic blacks (40.5%) than whites (27.4%) or Mexican Americans (25.1%).  Blacks were more 
aware of having high BP (70.3%) than whites (62.9%) or Mexican Americans (49.8%).31  However, among 
those who were treated, blacks were less likely to have their BP adequately controlled. During 1999-2004, 68% 
of African American men were aware of having high BP and 56% were receiving medications (which were 
similar to their white counterparts), but only 30% had their HTN controlled while 39% of White men achieved 
control.32  A number of different studies on racial differences in treatment and control of HTN have yielded 
similar findings.   
 Prior proposed explanations for racial disparities in BP control include factors associated with 
biological, cultural, social, health care provider and health care system.17, 33, 34  Some other proposed barriers 
include poor access to healthcare services and medications, insufficient attention by healthcare providers, lack 
of appropriate resources to make recommended lifestyle changes, and compliance with medications. 

The current consensus statement from the HTN in African Americans Working Group of the 
International Society on HTN in Blacks highlighted 3 major paradigm shifts in treating high BP that are 
applicable to African Americans: “1) urging and supporting therapeutic lifestyle changes; 2) conducting a 
thorough cardiovascular risk assessment; and 3) achieving and maintaining a target BP that is determined by 
the individual’s level of risk.”35 
 
Rationale for an individualized diet and lifestyle coaching intervention 
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Knowledge, beliefs, and attitudes about HTN among African Americans can affect health behaviors, 
perceptions of susceptibility to HTN, and adherence to treatment plan.36  Patients’ awareness and knowledge 
of prevention measures could have a significant role in adherence to management.  Although physician 
education and practice are additional barriers, there is evidence to suggest that more educated and motivated 
patients are important instigators of improved physician adherence to quality improvement efforts.   
Therapeutic lifestyle changes such as weight maintenance or reduction, increased physical activity, moderation 
of salt and alcohol intake and tobacco avoidance can lower BP.37-39  For African Americans, obesity, high 
sodium and low potassium intake, and inadequate physical activity have been identified as particular obstacles 
to cardiovascular health.40-42  The Dietary Approaches to Stop Hypertension (DASH) diet was found to be 
particularly beneficial in lowering BP in African Americans.15, 43  This is a diet rich in fruits, vegetables, fiber, 
and low-fat dairy but with reduced saturated and total fats.  The DASH diet with sodium restriction was found to 
confer additional benefit in lowering BP and was also more effective in African Americans than in others.43  The 
International Society on HTN in Blacks recommended that plans for diet and exercise should be initiated in the 
primary care setting; and “recommendations should be specific, individually tailored, and well supported with 
counseling efforts and effective patient education materials.”35  On-going education and support play an 
important role in sustained changes in health behaviors. 
By targeting blacks with uncontrolled HTN for an individualized wellness coaching program to promote physical 
activity and appropriate diet with an emphasis on the DASH diet using brief negotiation skills and motivational 
interviewing techniques and culturally tailored education materials, a higher rate of HTN control may be 
achieved among African Americans. 
 
Theoretical basis for behavior change 
 Previous research suggests that people’s health beliefs have great impact on their preventative health 
behavior.44  A prominent model that has been proposed to account for this relationship is the Health Belief 
Model (HBM).45, 46  The model is based on the understanding that a person will take a health-related action if: 
1) he/she perceives that a bad health outcome can be avoided; 2) has a positive expectation that by following 
the recommended action, he/she will avoid this bad outcome; and 3) believes that he/she can carry out the 
recommendation.  The original model included four constructs: 1) perceived susceptibility (“am I at risk for this 
disease?”); 2) perceived severity (“how serious is this?”); 3) perceived barriers; and 4) perceived benefits.47  A 
number of mediating factors were later added to connect these perceptions with the predicted health behavior.  
These included demographics, socio-psychological variables, perceived self-efficacy (assessment of whether 
one can successfully adopt the desired behavior), health motivation, perceived control and perceived threat, 
and cues to action (external influences such as the media, reminders from primary care physicians, 
educational programs, etc.; diagram below).   
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 The HBM has been applied in areas related to stroke such as coronary heart disease prevention.48, 49  
More recently, researchers have explored the role of HBM beliefs in stroke prevention.50-52  One study 
specifically used HBM to identify variables that may change in response to education.52  The authors tested a 
simple education intervention of standard (educational brochure plus activities that were not about stroke) 
versus enhanced (educational brochure plus activities designed to enhance beliefs about stroke).  They found 
that selected beliefs (perceived susceptibility and perceived benefit) changed significantly over time.  Their 
findings suggest that basic approaches to patient education may influence health beliefs.  Such beliefs could 
predict intention to change behavior. More effective HTN control programs may result from consideration of the 
role of health beliefs in such programs. 

Our diet and lifestyle coaching intervention makes use of the concepts from HBM to test the influence 
of an individualized coaching program on HTN control and on patient utilization and adherence of evidence-
based BP control therapies.47  The coaching program will raise patients’ awareness of HTN and its role as a 
major risk factor for stroke and cardiovascular disease.  The coaching will also provide “cues to action” by 
raising awareness about low-salt (DASH) diet and active lifestyle.  In addition, the intervention will also help the 
patients identify barriers to implementation of healthy behaviors and ways to overcome these barriers.  The 
study hypothesis is that the intervention group would consequently acquire greater awareness of their risks, 
the possibility of their serious effects, and the benefits of the treatment plans through personalized coaching 
sessions compared to the control group who will receive usual care.  We further hypothesized that this 
increased level of awareness would lead to a higher rate of treatment adherence and better HTN control.  Our 
intervention is designed to increase patients’ perceived susceptibility by increasing their knowledge of HTN, 
adopting healthy lifestyle changes and helping them to overcome individual-specific barriers to treatment 
adherence.   

Rationale for a pharmacologic BP management protocol 
Barriers to normalizing BP in African Americans have been largely attributed to biologic and social 

factors, with an inadequate emphasis on medical management.  A study on physician-related barriers to 
effective management of uncontrolled HTN found the key obstacle to be the failure of medical providers to treat 
high BP early and to continue to treat it persistently in order to maintain appropriate BP goals.53 

It has been reported that blacks may be responsive to different pharmacologic treatment of HTN.54  The 
Antihypertensive and Lipid-lowering Treatment to Prevent Heart Attack Trial (ALLHAT),28 in which 36% of the 
subjects were African American, found thiazide-type diuretics (chlorthalidone) to be superior to calcium 
channel blocker and angiotensin-converting enzyme (ACE) inhibitor for prevention of major coronary events. 
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Similar to other studies, blacks in ALLHAT were observed to have a poorer response in BP control with ACE-
inhibitor.55-57  Studies have also shown that blacks achieved better BP control with a calcium channel blocker 
than a beta-blocker.55, 57  As monotherapy, thiazide diuretics and calcium channel blockers have greater BP 
lowering effect in African Americans than do other drug classes.55, 58  However, large randomized clinical trials 
have found that typically 2-4 antihypertensives are required to control diastolic and systolic BP in adults with 
uncomplicated HTN.26-28, 59-61  African Americans with HTN will usually require at least 2 medications to control 
BP.  It is generally preferable to combine low doses of 2 antihypertensives than increasing the dose of the first 
agent.58, 62, 63  The following combination therapy are considered effective in lowering BP: beta-
blocker/diuretic64; ACE inhibitor/diuretic65; ACE inhibitor/calcium channel blocker62; or angiotensin II receptor 
blocker (ARB)/diuretic66-68.  A major and often overlooked drug class that is typically used as add-on drug 
therapy is the aldosterone antagonists which are highly effective BP-lowering agents in African Americans.  
Spironolactone is the prototypical agent in this class that has been used to dramatically lower BP in patients 
with resistant HTN with and without primary aldosteronism.69 

In the proposed intervention for an enhanced BP management protocol, we will target African 
Americans with uncontrolled BP aggressively and provide treatment persistently using evidence-
based effective pharmacotherapy regimens for African Americans until HTN control is achieved. 
 
Significance 
 The proposed project will assess 2 interventions carefully thought out, culturally-tailored and designed 
as a response to the consensus statement from the HTN in African Americans Working Group of the 
International Society on HTN in Blacks.  By targeting African Americans with uncontrolled HTN, we are 
targeting the highest risk group for cardiovascular disease and stroke.  By including young adult African 
Americans in our interventions, we are reaching out to improve HTN control rates in an often-overlooked 
population which carries the biggest disparities between black and white and therefore potentially will provide 
us with the greatest impact in reducing disparities. We have designed an individualized diet and lifestyle 
telephone coaching program that provides ongoing support and helps to identify barriers specific to African 
Americans with HTN, focuses on culturally appropriate education materials including the DASH diet, 
accommodates the demands of working individuals and accounts for the inconvenience of traveling. The 
second intervention proposed is an enhanced BP management protocol with pharmacotherapy.  This approach 
modifies the currently highly effective BP control protocol in Kaiser Permanente Northern California (KPNC) in 
order to target African Americans with uncontrolled BP earlier and treat more aggressively with medications 
that have been shown to have the greatest benefit in BP reduction in blacks.  Again, this intervention will also 
target young adult African Americans with uncontrolled BP, a group which has not received as much 
aggressive HTN management.  A cost-effective intervention identified here could motivate other healthcare 
systems and facilitate the translation and dissemination of a HTN control program in the communities.   
 
2.2  Supporting Data 
 
Study on effect of race-ethnicity on BP control 6-month post stroke in KPNC 

A retrospective cohort study of patients with discharge diagnosis of acute ischemic stroke was included 
in a randomized quality improvement trial (QUISP)70 focused on secondary stroke prevention, conducted in 14 
KPNC medical centers between January 2004 and September 2006.  Patient characteristics, diagnoses and 
health care utilization data were gathered from administrative and clinical databases, including all anti-
hypertensives prescribed at discharge and within 6 months post-discharge, post-discharge visits attended, 
medication adherence, and BP taken at 6 ± 2 months.  Self-reported race-ethnicity data were available from 
inpatient administrative databases. HTN was defined as having either a history or a discharge diagnosis of 
HTN, or receiving anti-hypertensives at discharge.  Compliance with prescriptions was determined by 
examining specific medication orders and filled prescriptions.  Physician aggressiveness in treating HTN was 
assessed by examining the number of prescribed medications.   

We abstracted detailed information on socio-economic status including type of insurance, types of 
pharmacy coverage, median household income, marital status, number of dependents covered under the 
same insurance plan, and living arrangement. We also ascertained information on scheduled clinic visits within 
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the first 6 months post-discharge.  The primary outcome measure was optimal BP control, an average systolic 
BP <140 and diastolic BP <90 for measurements at 6 ± 2 months after hospital discharge for acute ischemic 
stroke.  We examined race as a predictor of anti-hypertensive therapy, compliance with prescriptions, follow-up 
visits, and BP control (<140/90 mmHg) at 6 months after admission among all patients with HTN, adjusted for 
socio-economic status, age, gender, and dementia.   

Data were obtained for 3172 patients with ischemic stroke. (A partial Table 1 with cohort characteristics 
is provided below.)  Of these, 2972 (93.7%) had HTN; 52% were female. Average age was 73.2 ±12.2 years.  
Racial distribution was 66% non-Hispanic white, 14% African-American, 11% Asian, 8% Hispanic, and 1% 
other.  Compared to non-Hispanic whites, African American, Asian, and Hispanic stroke patients were younger, 
less likely to be widowed and more likely to live with family at time of admission (Table 1).  At least 96% of the 
patients had pharmacy coverage regardless of racial origin.  Clinically, blacks had higher body mass index 
(BMI), and higher rates of diabetes and current cigarette smoking compared to whites (Table 2).  At discharge, 
African American patients had higher mean BP (systolic 141 ± 19.6, diastolic 78 ± 16m7 mmHg) than whites 
(systolic 139 ± 19, diastolic 74 ± 13 mmHg), and were also prescribed more anti-hypertensives.    

 

At 6 months, BP was controlled in 58% of hypertensive patients. African-Americans were not different 

from whites in attendance at outpatient visits or number of anti-hypertensives prescribed or compliance with 

prescriptions; however, they were significantly less likely to have their HTN controlled at 6 months when 

compared to whites (52.7% compared to 61.4%; OR=0.63, 95% CI 0.48-0.82, p=0.001). In multivariable 

analysis, having pharmacy coverage, dementia, and attending follow-up visits were independently associated 

with better BP control.  On the other hand, being female (p=0.005), black (p=0.001), and having a higher 

number of different types of anti-hypertensives prescribed were independently associated with poorer BP 

control.  Although socio-economic variables and BMI varied significantly among races, these did not change 
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the effect of race on BP control. 

 

Our study found that African Americans with ischemic stroke had poorer BP control at 6 
months post-discharge compared to whites despite having equal healthcare utilization, prescriptions 
for anti-hypertensive, and compliance with filling prescriptions.  The finding remained robust to changes 
in key model assumptions.  Differences in socio-economic status, co-morbidities, BMI, and exact BP 
measurements at discharge did not significantly explain this disparity in HTN control.  Differences in severity of 
HTN and lifestyle/diet may account for these findings, but were not readily available for assessment in this 
study. 

 
PHASE (Preventing Heart Attack and Stroke Everyday) program in Kaiser Permanente 
 In 2003, Kaiser Permanente developed ALL (Aspirin, Lisinopril, and Lipid-lowering Medication) to 
reduce cardiovascular risk by aggressively enrolling patients >50 years old with diabetes in a therapeutic 
program using a triad of medications.  In 2004, KPNC launched a region-wide project called Preventing Heart 
Attacks and Stroke Everyday (PHASE) to enhance ALL by adding a beta-blocker.  PHASE is a population-
based approach to ensure comprehensive secondary prevention of atherosclerosis in patients with any history 
of coronary artery disease (CAD), diabetes, stroke/transient ischemic attack (TIA), peripheral arterial disease 
(PAD), or abdominal aortic aneurysm (AAA).  PHASE seeks to ensure that all these patients receive proven 
preventive medications and aggressive risk factor management to help slow the atherosclerotic process and 
prevent cardiac and cerebrovascular events.  The clinical objectives encompass three components: 1) 
prescribe appropriate medications unless patient is allergic, intolerant or refuses (aspirin, statins, ACE 
inhibitors, beta-blockers); 2) achieve control of BP, lipids and glycemia for diabetes; and 3) advise lifestyle 
changes including tobacco cessation, physical activity, healthy eating, and weight management. 

Inclusion criteria for PHASE registry are listed below.  Detailed inclusion and exclusion criteria for the 
other registries (diabetes, CAD, stroke/CVA) are included in Appendix B. 
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PHASE Registry 

Inclusion Criteria 
Members who meet any of the following criteria within the last 36 months are included in the PHASE registry: 

• on the Diabetes registry  

• on the CAD registry  

• one or more stroke/CVA diagnosis in the clinic, ED or hospital setting  

• one or more Abdominal Aortic Aneurysm (AAA) diagnosis in the clinic, ED or hospital setting  

• one or more Peripheral Vascular Disease (PVD) diagnosis in the clinic (Optometry & Ophthalmology 
departments are excluded) ED or hospital setting  

• Chronic Kidney Disease, defined for PHASE as age ≥50 and GFR <30 OR age ≥50 and GFR 30-59 with 
positive proteinuria result (excluding those who tested positive for nitrite and esterase on the same day)  

• ESRD members are excluded from the PHASE registry 

About 300,000 patients or 12% of KPNC adult membership are meet PHASE criteria.  Because this is a 
secondary prevention program, approximately 84% of PHASE patients are ≥ 50 years old, and 50% are ≥65.  
Quality and Operations Support (QOS) produces a monitoring report for the PHASE population and also 
maintains the Population Management Tool (PMT) database.  PMT database is available to all facilities and 
allows users to identify patients who are missing recommended office visits or lab tests.  It is used for outreach 
efforts. 

KPNC developed the HTN Registry in 2001.  Members who meet at least one of the following criteria 
are included in the KPNC HTN registry: 

◼ 2 or more primary care HTN diagnosis 
◼ 1 or more primary care HTN diagnosis and 1 or more hospitalizations with a primary or secondary HTN 

diagnosis 
◼ 1 or more primary care HTN diagnosis and 1 or more filled prescriptions for HTN medication within the 

last 6 months 
◼ 1 or more primary care HTN diagnosis AND (1 or more stroke-related hospitalizations OR history of 

CAD, heart failure of diabetes) 
An evidence-based BP management protocol has been developed by clinicians with expertise in HTN control 
and has been in effect for all of KPNC as part of PHASE since 2004.  BP check visits were available starting 
around 2005 and are open to all patients whether they are in the HTN registry or not.  These visits are free of 
charge to all members.  A patient contact is initiated only if a risk factor is not under control (for example, 
BP>140/90) or if the patient is not on one of the four medications mentioned above.  A snapshot of the BP 
protocol in PHASE is attached below.  A full copy of the PHASE pocket card is in Appendix C.   
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Current HTN control in KPNC 

 With a more structured BP control guideline, HTN control rates have improved significantly within 
KPNC (as well as across Kaiser nationally).  For the 4th quarter of 2004, overall regional HTN control rate for 
the PHASE population (ages 18-75) was 44.3%.  That rate increased to 64.1% by the 4th quarter of 2009, 
representing a 19.8% improvement.  As HTN control rates improve in KPNC, there remains a clear disparity in 
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BP control between blacks and whites.  From 4th quarter in 2009 through the 3rd quarter in 2010, BP control 
disparity between blacks and whites was reduced by 1.4%.  However, for the immediate past year, from 2010 
Q4 to 2011 Q3, the disparity has only been reduced by 0.6%.  Although KPNC’s BP control rates are 
significantly higher than the national average (which is roughly 50%), there is still room for further improvement 
including reducing racial-ethnic disparity.   

BP management in KPNC East Bay Service Area 
 Approximately one-third of all KPNC African American members with HTN reside within the East Bay 
Service Area (EBSA).  They typically receive medical care from 4 main centers: Oakland, Richmond, Pinole 
and Alameda.  Currently there are >45,000 members in the HTN registry in the EBSA of which approximately 
15,000 are black.  Based on the latest data available for HTN control in EBSA, blacks have a 77.2% control 
rate versus 81.8% in whites (Table 1).   
  
Table 1.  Rates of BP control <140/90 (period ending September 30, 2010) 

 All 
members 

Black or 
African 

American 
(n=9960) 

Asian or 
Pacific 

Islander 
(n=5020) 

Hispanic 
or Latino 
(n=3431) 

Multiracial 
(n=617) 

White 
(n=9521) 

HEDIS 
National 

90th 
percentile 

Region 
(n=326,404) 

80.5% 76.1% 82.8% 79.7% 79.7% 80.9% 72.2% 

East Bay 
(n=28,631) 

80.9% 77.2% 85.2% 82.7% 80.5% 81.8% 72.2% 

 
 Preliminary data from first quarter 2012 showed that the greatest disparity in HTN control between 
black and white in the EBSA lies with the young adults <45 years of age (Table 2). 
 
Table 2.  HTN control rates by race and age groups. 

 Black or African American White 

Age (years) Uncontrolled 
HTN (N) 

Total with 
HTN (N) 

Rate of 
uncontrolled (%) 

Uncontrolled 
HTN (N) 

Total with 
HTN (N) 

Rate of 
uncontrolled (%) 

<45 487 1604 30.4 337 1644 20.5 

45-64 1803 7972 22.6 1379 8518 16.2 

65+ 966 5494 17.6 1171 8266 14.2 

Total 3256 15609 20.9 2887 18428 15.7 

 
 When exactly a patient is seen for BP management after having an uncontrolled BP measurement 
recorded varies from medical center to center.  Although it is recommended that patients with poor BP control 
and resistant HTN be seen more frequently and treated aggressively, it is not yet the current daily practice.  In 
the EBSA, only 26.3% of the patients with resistant HTN, defined as being on 3 or more anti-hypertensives, 
were seen within 14 days of their last uncontrolled BP measurement.  Approximately 75% were seen within 3 
months of the last recorded uncontrolled BP measurement.   

In addition, spironolactone has been shown to be highly effective in lowering BP in blacks with resistant 
HTN.  It is currently rarely utilized although it is part of the BP management protocol in KPNC (Table 3). 
 
 



Shake, Rattle and Roll  Nguyen-Huynh, MN 

September 13, 2013 Page 16 
 

Table 3.  Rates of spironolactone prescription in patients with uncontrolled HTN (first quarter 2012) 

Race-ethnicity On ≥3 anti-
hypertensives (N) 

On ≥3 anti-
hypertensives 

including 
spironolactone (%) 

On any anti-
hypertensive (N) 

On any anti-
hypertensive 

including 
spironolactone (%) 

Asian or Pacific 
Islander 

159 3.8 766 0.9 

Black or African 
American 

793 2.9 2543 1.5 

Hispanic or Latino 5 0 35 0 

Native American  5 0 26 0 

Unknown 108 1.9 603 0.7 

White 511 2 2252 1.1 

Total 1581 2.6 6225 1.2 

 
 
Significance of Prior Research and Proposed Interventions 

Our prior work has demonstrated that despite overall improvement in HTN control rates over the past 8 years 
in KPNC, significant disparities remain in HTN control between black and white despite having similar access 
to care.  In our study on the effect of race in BP control 6-month post-stroke, we found that blacks were seen 
for follow-up more often after stroke discharge, placed on more anti-hypertensives, were equally adherent to 
filling these prescriptions as other races, but remained with poorer BP control at 6 months.  Greater difficulty in 
controlling BP and different lifestyles may explain this disparity.  HTN management programs may not 
adequately account for racial differences in response to anti-hypertensive medications.  Furthermore, the BP 
protocol is for the management of any patients with HTN, whether in PHASE program or not, but it is the 
PHASE population with chronic conditions that is targeted for care much more frequently than those without.  
In order to improve the disparity of HTN control between black and white, a population-based approach is 
necessary to target high risk black patients with uncontrolled BP quickly, often, and aggressively.  The 
approach needs to also reach out to the young adult black population which is where the greatest impact in 
disparity may be achieved.  The Institute of Medicine has made system change the main tenet of closing the 
“quality chasm.”  Our proposal addresses the important challenges of treating high BP in African Americans by 
testing both lifestyle modifications as well as a pharmacotherapy approach as emphasized by the International 
Society on HTN in Blacks, and we will do so by using an integrated electronic medical record system to track 
co-morbidities, BP measurements, labs, and pharmacy data and providing wellness coaches and clinical 
pharmacists the skills necessary to deliver culturally appropriate care and behavioral counseling. 

3.  STUDY DESIGN 

The “Shake, Rattle and Roll” trial is named for: 1) “shake” the salt habit; 2) “rattle” the intensity of the 
current clinical BP protocol; and 3) design the interventions with the ultimate goal of being able to adapt and 
“roll” out the interventions to community clinics outside of the managed care system.   

This is a pragmatic cluster randomized controlled comparative effectiveness trial with randomization at 
the primary care provider level.  The PCP patient panels will be randomized to one of 3 arms: 1) usual care; 2) 
diet and lifestyle coaching program; or 3) enhanced BP management with pharmacotherapy.  The interventions 
will focus on African Americans with uncontrolled HTN (Figure– study flow diagram).  We will identify eligible 
patients with uncontrolled HTN (defined as BP <140/90) using KPNC electronic databases and the HTN 
registry.  Those who are randomized to the diet and lifestyle coaching intervention and opted to be in the study 
will be contacted by a trained wellness coach at regular intervals via telephone sessions as well as attending 
group education sessions (Figure – study flow diagram, below).  Those who are randomized to the quality 
improvement effort utilizing an enhanced BP protocol will be contacted by a research coordinator to facilitate 
their BP check visits as needed and their medication regimens will be reviewed and modified as necessary by 
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a clinical pharmacist. All research staff and providers will be trained in cultural competency and tailoring 
interventions for African Americans.  Both interventions will be implemented for a one-year duration post-
enrollment.   

The primary goal is to reduce HTN control disparity between blacks and whites by 4% at the end of 1 
year.  Primary outcome will be the proportion of African Americans with HTN who achieve BP control as 
assessed at the end of 1 year.  Data for BP and clinical outcomes will continue to be collected for 36 months 
post-enrollment for secondary outcomes which will include BP control rates at 2 and 3-year post-enrollment, 
stroke/vascular death/myocardial infarction risk, time to BP control, and time stayed in BP control.  Data will be 
analyzed by intention-to-treat.  Demographics, adherence to prescriptions, socioeconomic and behavioral 
factors that may be related to success of the interventions will be examined.   
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4.  SELECTION AND ENROLLMENT OF SUBJECTS 

4.1  Identifying eligible patients for the interventions 

Analysts from EBSA medical centers generate lists of patients with uncontrolled HTN on a weekly basis 
by  identifying eligible adults with uncontrolled HTN from queries of the PMT database which is kept updated 
by QOS (as described above in the Preliminary data on PHASE).  In order to increase the likelihood that the 
patients are able to participate in diet and lifestyle coaching program, we will include only those who are 
proficient in the English language and are not on home hospice.  We will not study children or pregnant women 
because causes and treatments are distinct in these populations71 and the studied intervention is not directed 
toward these etiologies.  About 95% of KPNC members have a pharmacy benefit [Jim Chan, KP Pharmacy 
Outcomes Research Group, personal communication], which will allow tracking of prescriptions.   

Table.  Eligible patients for interventions 

 

Inclusion criteria 
 

• Kaiser Permanente member throughout the study period with pharmacy benefits. 

• Age ≥18. 

• In the HTN registry. 

• Self-reported race of African American. 

• Sufficient understanding of the English language. 
 

Exclusion criteria 

• Non-Kaiser Permanente member 

• Age <18 or >85 years 

• A race other than African American. 

• Not included in HTN registry. 

• Pregnant women.  

• End-stage renal disease (ESRD) 

• Dementia 

• Members in hospice or on home hospice or have life expectancy of <6 months. 

• Members in skilled nursing facility (SNF) 

• Non-English speaking 

 

5.  STUDY INTERVENTIONS 

5.1  Control Group 

Usual Care.  All patients whose PCPs are randomized to Control Group will continue their usual care 
for HTN management.  Those with high cardiovascular risks would be in the PHASE population as described 
above in preliminary data section.  These patients tend to be targeted for BP control by chronic care managers 
from each medical center based on their chronic conditions.  Those with HTN but no other cardiovascular risks 
are typically managed by their PCPs or by a clinical pharmacist at a BP check visit.  Patients with uncontrolled 
HTN are picked up by the weekly queries of the PMT database generated by medical center analysts.  They 
would be contacted to come in for a BP check visit which is free of charge.  How quickly their 
pharmacotherapy regimens get ramped up vary as our preliminary data indicate.  Utilization of health 
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education services also varies depending on each PCP’s recommendations and each patient’s willingness to 
follow through. 

At the BP check visit, a medical assistant (MA) checks the patient’s BP, records measurements, asks 
patients about current medications and inquire about possible side effects from any medications.  These are 
recorded in patient’s electronic chart and then it is routed to a clinical pharmacist at the local center.  The 
pharmacist will review current regimen and make recommendations regarding any changes/additions/deletions 
of any anti-hypertensive, and then routes the chart back to the MA.  If the pharmacist is not available, the MA 
would receive a message of unavailability and would then route the chart to the PCP.  The MA is responsible 
for communicating the pharmacist’s or the PCP’s recommendations to the patient and instructs the patient to 
go to the local pharmacy to pick up any new prescriptions.  Most of the time, this can happen live.  The other 
times, the MA would contact the patient later by phone to convey the recommendations.  At the pharmacy, 
pharmacists are available to discuss the new prescription with the patient including potential side effects. 

Those with uncontrolled hypertension who are randomized to the usual care arm will receive an initial 
letter describing the study, the potential benefits and risks associated with the study, and a reply postcard.  The 
guidebook on “Caring for Your Family’s Health: A Guide for African Americans” and DVD will be distributed 
free of charge to all arms. Developed in 2005 from a partnership between the American Academy of Family 
Physicians, Kaiser Permanente, and the Institute of Church Administration and Management, this guidebook 
stresses the importance of “knowing your numbers” for chronic illnesses such as HTN, diabetes, high 
cholesterol and heart disease. The video encourages African Americans to take charge of their health by 
knowing their family history and developing a positive relationship with their family physician.   

Study staff will contact the patients after 2 week time if no reply postcard is received in order to discuss 
the study further, answer any question, and to obtain verbal consent for enrollment. 

 

5.2  Diet & Lifestyle Coaching Intervention 

In the treatment and prevention sciences, researchers have long recognized that public health and 
health behavior change interventions are best tailored to individuals’ unique needs and concerns.72, 73  In 
contrast to traditional one-size-fits-all treatment programs, programs designed with flexibility, tailored to each 
individual’s needs, are generally more attractive to public policymakers because they focus more on those who 
need more attention and potentially can free up resources for more intensive treatment of the needy.  These 
types of programs also hold the promise of reducing non-compliance by subjects due to over-treatment or 
under-treatment.74  In addition, interventions tailored to overcome patient-specific barriers have been found to 
be the most promising approaches to enhance patient medication adherence.75  Several recent randomized 
controlled trials have shown that nurse managers trained in behavioral approaches, specifically motivation-
based, can improved medication adherence and improve BP control.76, 77 

Enrollment.  A list of all patients with uncontrolled HTN will be generated by an analyst from each 
medical center on a weekly basis.  From these lists, a list will be generated with only African American patients 
with uncontrolled HTN belonging to PCPs randomized to the intervention.  A letter will be sent to these patients 
welcoming them to the Kaiser HTN control program and informing them that they have been selected to 
receive individual coaching on diet and lifestyle by a trained wellness coach to help improve their HTN control. 
The letter will outline the intervention session schedule and the time commitment to participate.  A reply 
postcard will be included.  The patients will also have an opportunity to decline participation in the study, but 
give permission for the study investigators to review their medical records for information and health conditions 
relating to their blood pressure management. If the patient chooses not to opt out, a research assistant will 
contact the patient to schedule the sessions. The diet & lifestyle intervention will begin after enrollment and last 
for 12 months.   

Group sessions.  Participants will be asked to attend 2 group sessions at an EBSA medical center, at 
pre- and post-study.  Attempts will be made to offer evening and weekend sessions to accommodate working 
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schedules.  The pre-study group session will allow for introductions, completion of study assessments, an 
introduction to HTN, and distribution of culturally tailored education materials. The post-study group session 
will serve as a wrap-up to complete study assessments, provide feedback about the intervention and trial, and 
allow the research team to thank patients for participating. 

Individual phone sessions.  Participants will receive up to 16 telephone coaching sessions over a 1-
year period with a Kaiser Permanente Wellness Coach: 4 sessions 1 week apart in Month 1; 4 additional 
sessions two weeks apart in Months 2 and 3; and then 4-8 additional sessions 4-6 weeks apart in Months 4-12.  
The first session will last about 30 minutes, the remaining sessions will last about 15 minutes each (Figure – 
study diagram). 

Using educational materials, coaches will aim to increase patients’ understanding of HTN, his/her own 
risks for future stroke and cardiovascular disease, and the current evidence about managing those risks (e.g., 
the importance of maintaining a low-salt diet and an active lifestyle). Based on Bandura’s social cognitive 
theory (SCT)78-80 and the Trans-theoretical model (TTM),81 in addition to the Health Belief Model45, 46 outlined 
above as the theoretical framework for the intervention, the protocol for individual sessions will follow a step-
wise, phased approach to behavior change. This approach will focus on: a) helping participants establish a 
series of sequential, realistic, short-term goals for target behaviors; b) enabling participants to self-monitor 
performance on these goals in a way that builds self-efficacy, i.e., confidence in their ability to adhere to 
healthy behaviors across situations (previously shown to predict dietary82 and PA goal achievement83, 84); and 
c) encouraging participants to define barriers to adherence and develop specific strategies for overcoming 
those barriers using a problem-solving approach.85  Patients will be taught to self-monitor their dietary intake at 
least one day per week (Appendix K), as well as their physical activity and weight. Records can be faxed, 
emailed, or mailed to wellness coaches before each scheduled phone session. Coaches will use the records to 
provide feedback and collaboratively set goals tailored to patients’ cultural, economic, and personal 
preferences, as well as their stage of change (i.e., readiness to adopt lifestyle changes). Coaches will assist 
participants in identifying social support for healthy nutrition86 and physical activity87 behaviors from family, 
friends, and peers. At the conclusion of each session, participants and coaches will identify action plans to 
accomplish goals and overcome barriers, and schedule the next session. Subsequent sessions will focus on 
assessing adherence, reviewing progress on previously set goals, and problem solving barriers as appropriate. 

Coaches will employ motivational interviewing (MI) counseling techniques. MI promotes a patient’s 
internal motivation to make and sustain health behavior changes, fostering autonomous motivation and self-
efficacy to successfully execute self-care tasks.88, 89  MI is consistent with key elements of the Health Belief 
Model (see section 11.1.4), including helping patients identify pros (benefits) and cons (barriers) of behavior 
change, and identifying facilitators to carrying out health recommendations. Consistent with the motivational 
interviewing framework, coaches will adopt a nonjudgmental, empathetic, and encouraging stance that 
supports an environment of collaboration, mutual respect, and trust. 

Our coaches will explore barriers to adherence to recommended therapy and develop short-term action 
plans with patients.  The factual and education materials on HTN and recommendations for management used 
by the wellness coach during these phone sessions are based on KPNC health education materials included in 
the Appendixes.  The goal is to increase the patient’s understanding of HTN, his/her own risks for future stroke 
and cardiovascular disease, what the current evidence says about managing those risks with regard to 
maintaining a low-salt diet and an active lifestyle, and to determine the patient’s barriers to the treatment plan 
in order to provide support and motivate him/her to adhere to a healthier lifestyle.   

During each session, the coaches would work on developing rapport with the patient and establishing 
an environment of collaboration, mutual respect, and trust.  In addition, the coaches would strive to be 
nonjudgmental, empathetic, and encouraging.  Patient-specific barriers to therapy will be explored at each 
session.  The discussion will include a comparison of patient’s risk factor(s) with target goals.  The coaches will 
help each patient explore a general target behavior (e.g. eat more fruits) and come up with a short-term action 
plan with the patient.  At the end of each session, the coaches will summarize the action plan and next step 
and schedule the next follow-up phone session.  Follow-up sessions focus on assessing adherence, review of 
progress on prior action plans and additional action planning as appropriate. 
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Education materials. Participants will receive multimedia education materials addressing chronic 
disease management, BP control, and dietary recommendations. The guidebook on “Caring for Your Family’s 
Health: A Guide for African Americans” and DVD will be distributed free of charge to participants in the 
intervention arms (Appendix I). Developed in 2005 from a partnership between the American Academy of 
Family Physicians, Kaiser Permanente, and the Institute of Church Administration and Management, this 
guidebook stresses the importance of “knowing your numbers” for chronic illnesses such as HTN, diabetes, 
high cholesterol and heart disease. The video encourages African Americans to take charge of their health by 
knowing their family history and developing a positive relationship with their family physician.  Wellness 
coaches will use the guidebook and DVD as a tool to deliver important health information and help African 
Americans to know their numbers better. For coaching on lifestyle and how to lower one’s BP, education 
materials will be taken from the guidebook & DVD (Appendix I) and the KPNC handout on HTN management 
(Appendix D).  For coaching on diet, wellness coaches will utilize DASH diet handouts which include healthy 
examples from each food group as well as meal samples for 3 days (Appendix E). 

Targets for the intervention. Participants will be encouraged to adhere to anti-hypertensive 
prescriptions, engage in smoking cessation, and maintain a healthy weight. Dietary targets will be based on the 
DASH diet, which advises 6-8 servings per day of whole grains, 4-5 servings per day of vegetables, 4-5 
servings per day of fruits, low-fat/fat-free dairy products, and lower sodium intake of 2400mg per day. 
Participants will be encouraged to do regular physical activity for 30-60 minutes most days of the week in a 
step-wise fashion. For example, participants will first be encouraged to do something active 3-4 days per week; 
at subsequent sessions, the duration and frequency of activity recommended will be increased to meet the 
behavioral target. The participation target for the intervention is 50% of participants to complete 6 or more 
lifestyle sessions. 

 
5.3  Enhanced BP Protocol Intervention 

One of the key obstacles to achieving HTN control in African Americans has been identified as the 
failure of medical providers to treat high BP early and to continue to treat it persistently in order to maintain 
appropriate BP goals.53  With that in mind, we have developed an intervention focusing on quickly identifying 
African Americans with uncontrolled HTN and targeting them early and aggressively and persistently with 
pharmacologic agents that have been effective in reducing BP in blacks.  We expand upon the current 
infrastructure of BP check visits and utilization of clinical pharmacists to make quick modifications as 
necessary to a patient’s anti-hypertensive regimen without additional burden to the PCPs’ busy clinic schedule. 

Enrollment.  A list of all patients with uncontrolled HTN will be generated by an analyst from each 
medical center on a weekly basis from the PMT database.  From these lists, a list will be generated with only 
African American patients with uncontrolled HTN belonging to PCPs randomized to this intervention arm.  A 
letter will be sent to these patients to welcome them to the HTN control program in Kaiser and to emphasize 
the importance of prompt follow-ups for BP check visits should they become necessary when BP is 
uncontrolled.  In addition, the guidebook on “Caring for Your Family’s Health: A Guide for African Americans” 
and DVD will be distributed free of charge to all arms.   The initial letter will outline the intervention and the time 
commitment to participate.  A reply postcard will be included.  The patients will also have an opportunity to 
decline participation in the study, but give permission for the study investigators to review their medical records 
for information and health conditions relating to their blood pressure management.  Study staff will contact the 
patients in 1 week time if no post card is received to discuss the study further, answer any questions and to 
obtain verbal consent for enrollment. 

BP check visits.  The weekly list of African American patients with uncontrolled HTN belonging to PCPs 
randomized to this intervention arm will be sent to our Research Coordinator and to the study clinical 
pharmacist.  The Research Coordinator is responsible for contacting each patient and scheduling a BP check 
visit within 2-3 weeks.  Same as for usual care, these BP check visits are free of charge for all members.  
A research assistant will help with reminder phone calls and secure messages several days before each 
scheduled appointment.  BP check visits are available every day at all EBSA medical centers.  A BP check 
clinic is available as part of urgent care for walk-ins on the weekends at Oakland Medical Center.  The 
Research Coordinator will send a weekly list of scheduled patients to the MA group at each primary care clinic 
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station and also to the study clinical pharmacist.  Every attempt will be made to reschedule promptly should a 
patient unable to make an appointment. 

At the visit, a MA checks the patient’s BP, record measurements, ask patients about current 
medications and inquire about possible side effects from any medications.  These are recorded in patient’s 
electronic chart and then it is routed to the Research Coordinator and the study clinical pharmacist.  The 
pharmacist will review current regimen and make recommendations regarding any changes/additions/deletions 
of any anti-hypertensive, and then routes the chart back to the MA.  The MA is responsible for communicating 
the pharmacist’s recommendations to the patient and instructs the patient to go to the local pharmacy to pick 
up any new prescriptions.  This will occur live whenever possible. At the pharmacy, local pharmacists are 
available to discuss the new prescription with the patient including potential side effects.  For weekend visits, 
the patient may have to wait until the next normal business day to receive the recommendations from the study 
clinical pharmacist.  Any dangerously high BP recorded would prompt a referral to the Emergency Department 
for further management.  

The BP check visits would essentially be run very similarly to what is currently taking place for usual 
care, except for several important differences: 1) the MA will route the chart to our Research Coordinator and 
study clinical pharmacist who will handle the BP regimen modifications as needed; 2) our Research 
Coordinator and study clinical pharmacist will be trained in culturally tailoring care for African Americans (as 
detailed below); 3) our clinical study pharmacist will follow the current BP protocol but will pay extra attention to 
ensure that medications such as thiazide, calcium channel blockers, and spironolactone are included and 
maximized in the BP control regimen as appropriate for African Americans; and 4) our research staff will 
handle the scheduling of follow-up BP check visits as necessary and provide encouragement and reminders to 
help patients adhere to these visits. 

Measuring adherence to intervention.  The EMR will be used to gather information on adherence to 
filling of prescribed anti-hypertensives, medication types and dosages, and attendance at scheduled BP check 
visits.  Basic labs including serum creatinine and sodium levels are easily obtainable through EMR.  Data will 
also be available from a random subset of patients on salt intake and 24-hour urine sodium (see below). 
Participation target of the intervention is that 50% of the enhanced monitoring participants with persistent high 
blood pressure readings during intervention will have a counseling session with either an RN or a pharmacist. 
 
6.  CLINICAL AND LABORATORY EVALUATIONS 

6.1  Schedule of activities and assessments. 

 Screening Randomization Baseline/pre-
intervention 

During 
intervention 

Post-
intervention  

Eligibility  X     

Welcome letter  X    

Stroke knowledge 
survey 

  X  X 

Modified Morisky 
Scale 

  X  X 

Salt intake 
questionnaire 

  X  X 

24-hr urine sodium 
& creatinine 

  X X (diet & lifestyle 

group only) 
X 

DASH diet tracker    X  

Fruits & veggies 
screener 

  X  X 

 

6.2  Timing of Evaluations 
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Diet and Lifestyle Coaching Intervention.  Participants will receive up to 16 telephone coaching sessions over a 
1-year period with a Kaiser Permanente Wellness Coach: 4 sessions 1 week apart in Month 1; 4 additional 
sessions two weeks apart in Months 2 and 3; and then 4-8 additional sessions 4-6 weeks apart in Months 4-12.  
The first session will last about 30 minutes, the remaining sessions will last about 15 minutes each. 

Enhanced BP Protocol Intervention.  BP check visits will be scheduled for approximately 2 weeks from the last 
uncontrolled BP documented. 
 

The following visit definition and windows will be used for follow-up assessments: 

Assessment/Visit Window Definition 

Randomization  Study Day 0 

2 weeks 5 days Day 9-19, inclusive 

1 month 7 days Day 23-37, inclusive  

3 month  7 days Day 83-97, inclusive 

12 Month 30 days Day 330-390, inclusive 
Note: 1 month = 30 days 

6.3 Recruitment and Consent 

This is a quality improvement effort focusing on African Americans with uncontrolled BP in the KPNC 
East Bay Service Area.  All PCPs from the 4 sites in EBSA will be randomized to the 3 arms.  All PCPs 
randomized to the interventions will receive notification of the study and will be informed that all their African 
American patients with uncontrolled HTN will be treated the same way.  Patients will be identified by analyst at 
each site from the HTN registry as having uncontrolled BP.  Letters will be sent to welcome all patients to the 
KPNC blood pressure control program. The letter will outline the study and the time commitment to participate.  
An opt-out postcard will be included.  The patients in the diet & lifestyle and in the enhanced protocol arms will 
also have an opportunity to decline participation in the study, but give permission for the study investigators to 
review their medical records for information and health conditions relating to their blood pressure management.  
For the diet & lifestyle intervention group, the letter will also inform the patients of their eligibility to receive the 
wellness coaching for free of charge to help them control their BP better.  For the enhanced BP protocol 
intervention group, the letter will emphasize the importance of attending all BP check visits promptly as 
scheduled if indicated for their BP control.  If the patients do not choose to opt out of the study, then the 
research staff and coaches will contact the patients for enrollment.   

The trial carries minimal risks to the participants.  Our local IRB has approved waiver of informed 
consent from our local IRB for usual care arm but informed consent would be obtained for enhanced and 
lifestyle arm. 

6.4 Assessments  

Diet and Lifestyle Coaching Intervention 
Treatment receipt by participants (their engagement with and comprehension of intervention content) 

will be enhanced through the interactive nature of coaching sessions. Attendance at sessions will be tracked. 
Treatment enactment by participants (their adherence to intervention behaviors) will be assessed by 

coaches’ review of dietary self-monitoring records, as well as staff review of the EMR. The EMR will be used to 
gather information on adherence to filling of anti-hypertensive prescriptions, smoking status, weight 
management (i.e., BMI), and BP measurements.  Results from the 24-hour urine sodium checks in a random 
subset of patients will also be used to correlate with information provided on a salt intake questionnaire 
(below).  Additionally, diet will be assessed in all participants in this intervention group using an adaptation of 
the fruit /vegetable/fiber dietary screener (shown below) that estimates fruit and vegetable, and fiber intake 
developed by Block et al.90, 91  Participants will be asked to recall frequency of intake of 7 items to estimate fruit 
and vegetables and 3 items to estimate fiber intake during the past 3 months. The questionnaire takes 
approximately 5 minutes to complete and can be completed either online or by phone, and will be done both 
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before pre- and post- intervention at the 1 year assessment. The screener has the ability to rank individuals for 
fruit and vegetable intake and may be analyzed using prediction equations to generate point estimates of total 
fruit/vegetable servings, Vitamin C (mg), magnesium (mg), potassium (mg), and dietary fiber (mg). The 
questionnaire has demonstrated good validity when compared to estimates from a full length food frequency 
questionnaire (spearman correlation coefficients:  0.71 fruit and vegetable servings, .0.62 dietary fiber).91   

Web-based screener for fruits, vegetables and grains from nutritionquest.com  

Fruits, Vegetables, and Grains 
Less than 
1/WEEK 

Once a 
WEEK 

2-3 times a 
WEEK 

4-6 times a 
WEEK 

Once a 
DAY 

2+ a 
DAY 

Submit Questionnaire
 

Clear Values
 

Fruit juice, like orange, apple, grape, fresh, frozen 
or canned. (Not sodas or other drinks)       

How often do you eat any fruit, fresh or canned 
(not counting juice?)       

Vegetable juice, like tomato juice, V-8, carrot       

Green salad       

Potatoes, any kind, including baked, mashed or 
french fried       

Vegetable soup, or stew with vegetables       

Any other vegetables, including string beans, 
peas, corn, broccoli or any other kind       

Fiber cereals like Raisin Bran, Shredded Wheat or 
Fruit-n-Fiber       

Beans such as baked beans, pinto, kidney, or 
lentils (not green beans)       

Dark bread such as whole wheat or rye       

 

 
 
Enhanced BP Protocol Intervention 

The EMR will be used to gather information on adherence to filling of prescribed anti-hypertensives, 
medication types and dosages, and attendance at scheduled BP check visits.  Basic labs including serum 
creatinine and sodium levels are easily obtainable through EMR.  Data will also be available from a random 
subset of patients on salt intake and 24-hour urine sodium (see below). 
 
Surveys and Sodium Tests 
Surveys.  Surveys on stroke knowledge and risk factors (Appendix F), 6-item Modified Morisky Scale 
(Appendix G), and salt intake  (Appendix H) will be sent out at pre-study (baseline) and post-study (1 year 
post-enrollment) to a random sample of 400 African American patients with uncontrolled HTN from each arm of 
the trial.  
24-hour urine sodium test.  A random sample of 100 African Americans with uncontrolled HTN from each arm 
of the trial will receive a kit to collect 24-hour urine for sodium and creatinine tests.  The kits will be mailed to 
those in the Control Group and handed out to those in the diet & lifestyle intervention at their group sessions at 
pre- and post-study, and will be collected at several drop-off locations in the East Bay upon completion.  The 
participants can also schedule a drop off at the DOR or at a local Kaiser lab.   
 
6.5 Definitions of Evaluations 

Hypertension 



Shake, Rattle and Roll  Nguyen-Huynh, MN 

September 13, 2013 Page 26 
 

We will be identifying African American patients with uncontrolled HTN from the KPNC HTN Registry.  Analysts 
from the 4 medical centers in the study will generate a weekly list of patients with uncontrolled HTN using the 
Patient Management Tool (PMT) database which is kept up-to-date by the Department of Quality and 
Operations Services. 
 
HNT Registry Criteria 

• 2 or more primary care HTN diagnosis 

• 1 or more primary care HTN diagnosis and 1 or more hospitalizations with a primary or secondary HTN 
diagnosis 

• 1 or more primary care HTN diagnosis and 1 or more filled prescriptions for HTN medication within the 
last 6 months 

• 1 or more primary care HTN diagnosis AND (1 or more stroke-related hospitalizations OR history of 
CAD, heart failure of diabetes) 

 
Hypertension Control. Defined as having a BP <140/90 mm Hg. 
Sustained BP control.  Defined as having a BP <140/90 for at least 75% of the time in the study. 
 
Definitions of Clinical Outcomes 

• Ischemic stroke:  An acute focal infarction of the brain or retina associated with neurological 

symptoms persisting more than 24 hours or of lesser duration but with death or documentation of 

acute brain infarction.  Criteria:  (1) rapid onset of a focal neurological deficit that lasts >24 hours 

and is not attributable to a nonischemic etiology (not associated with brain infection, trauma, or 

tumor, seizure, severe metabolic disease, or degenerative neurological disease); or, (2) rapid onset 

of a focal neurological deficit with associated acute ischemic changes in the brain seen on an 

imaging study. 

• TIA (as outcome):  A neurological deficit of sudden onset, resolving completely within 24 hours 

attributed to focal brain ischemia without evidence of associated acute focal infarction of the brain.  

Criteria:  (1) rapid onset of a focal neurological deficit that lasts <24 hours and is not attributable to 

a nonischemic etiology (not associated with brain infection, trauma, or tumor, seizure, severe 

metabolic disease, or degenerative neurological disease); AND, (2) absence of lesions on acute 

brain imaging that are consistent with acute ischemia and could account for symptoms. 

• Hemorrhagic stroke:  An acute extravasation of blood into the brain parenchyma or subarachnoid 

space with associated symptoms.  Criteria:  (1) Evidence of hemorrhage in the brain parenchyma or 

subarachnoid space demonstrated by head imaging, surgery, or autopsy; AND (2) focal 

neurological deficit or other symptoms (eg, headache, meningismus) attributable to the 

hemorrhage. 

• Myocardial infarction: Evidence of myocardial injury attributable to ischemia from coronary artery 

disease.  Criteria:  The diagnosis of MI will be based on the universal definition of myocardial 

infarction.92  an algorithm developed for the HERS study that takes into account 3 categories of 

clinical information from the acute event: ischemic symptoms, ECG abnormalities, and elevated 

cardiac enzyme levels.93, 94  The diagnosis will also be made if there was evidence of acute MI at 

autopsy  

• Major systemic hemorrhage: Extracranial extravasation of blood, which is life-threatening or 

requires transfusion.95  Criteria:  demonstrated extravasation of blood associated with a reduction in 

hematocrit of at least 5%, requiring transfusion or resulting in hospitalization or death. 

• Other treatment-related complication (serious or non-serious):  Alteration in liver, renal, or 

hematological function or an allergic response that could be due to study medications.  Criteria:  
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Systemic dysfunction that is considered by the treating physician possibly related to study 

medications.  Serious complications are those that require hospitalization or medication 

discontinuation; others are non-serious.   

• Vascular death:  Death due to stroke (ischemic or hemorrhagic), systemic hemorrhage, myocardial 

infarction, congestive heart failure, pulmonary embolism, sudden death, or arrhythmia.  Criteria:  

Death not clearly due to a nonvascular etiology.95 

• All strokes will be adjudicated by 2 independent neurologists and disagreements will be settled by a 
third neurologist. 

 
6.6 Medical History  

Patient medical history including co-morbidities, surgical history, social history (smoking status), imaging 
studies, procedures, laboratory results, and all medications for other conditions is all available in our electronic 
medical record system. 

6.7 Laboratory Evaluations 

A random sample of 100 African Americans with uncontrolled HTN from each arm of the trial will receive a kit 
to collect 24-hour urine for sodium and creatinine tests.  This will be done pre- and post-study for the control 
group and the enhanced BP protocol group.  The diet & lifestyle coaching group will do this test pre-study, mid-
study and post-study. 

7.  MANAGEMENT OF ADVERSE EXPERIENCES 

The diet and lifestyle intervention is a wellness coaching program that will provide patients with 
information on how to live a healthy lifestyle including smoking cessation and being active, and eating a low-
salt diet using guidelines for the DASH diet.  The DASH diet which is rich in fruits and vegetables coupled with 
lower sodium intake has been shown in clinical trials to benefit African Americans the most in HTN control 
without any significant risks.  Therefore we would anticipate that this wellness coaching intervention carries 
minimal risks to the participants and the potential benefits of HTN control would outweigh any minimal risks.   

 The enhanced BP protocol intervention uses the same BP protocol that is currently used in clinical 
care.  Our clinical pharmacist will make recommendations on anti-hypertensives using the same list of 
medications and same dosages currently listed on the BP protocol.  The differences from usual care are that 
the patients in this arm will be scheduled for frequent BP check visits as necessary to get their BP under 
control, and that the study clinical pharmacist will maximize the use of thiazide, calcium channel blocker, and 
spironolactone as needed to control BP.  There is a potential for an increase usage of spironolactone in 
resistant HTN as it is currently much underutilized.  Because spironolactone reduces the body's production of 
testosterone and also blocks its testosterone receptors, in men it can cause gynecomastia. A potential more 
serious side effect of spironolactone is hyperkalemia which can be monitored by blood works.  Self-reported 
side effects are recorded during BP check visits.  In addition, we will monitor for potential side effects recorded 
at other clinic visits and lab results by searching EMR. 

 
8. CRITERIA FOR INTERVENTION DISCONTINUATION 

 An intervention would be discontinued if a subject has a positive serum pregnancy test or expresses a 
desire to become pregnant.  Her HTN management would then be handled by her PCP and her OB physician 
as appropriate.   

 Subjects will be followed according to the study procedures as specified in this protocol up to the 
scheduled date of study completion.  All subjects who had to discontinue an intervention will be followed per 
protocol to 12 months from randomization, or to death, whichever comes first.  For subjects considered lost to 
follow-up, data must be collected up to the last visit performed. The Investigator should make every effort to 
contact the subject and to identify the reason why he/she failed to attend the scheduled visit or coaching 
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session and to determine his/her health status at 12 months by telephone contact with the subject or the 
subject's alternative contacts with last known recorded information from EMR. 

 

9.  STATISTICAL CONSIDERATIONS 

9.1 General Design Issues 

This is a pragmatic cluster randomized controlled comparative effectiveness trial with randomization at 
the primary care provider (PCP) level.  The PCPs along with their patient panels will be randomized to one of 3 
arms: 1) usual care; 2) diet and lifestyle coaching program; or 3) enhanced BP management with 
pharmacotherapy.  The interventions will focus on African Americans with uncontrolled HTN (Figure– study 
flow diagram).  We will identify eligible patients with uncontrolled HTN (defined as BP <140/90) using KPNC 
electronic databases and the HTN registry.  In the two intervention arms, we will have an option for the patients 
to decline participation in the study, but give the study investigators permission to review their medical records 
for information and health conditions (such as stroke and cardiovascular disease) relating to their blood 
pressure management.  Those who are randomized to the diet and lifestyle coaching intervention and opt to be 
in the study will be contacted by a trained wellness coach at regular intervals via telephone sessions as well as 
attending group education sessions (Figure – study flow diagram).  Those who are randomized to the 
intensified BP management with pharmacotherapy arm will be contacted by a research coordinator to facilitate 
their BP check visits as needed and their medication regimens will be reviewed and modified as necessary by 
a clinical pharmacist. All research staff and providers will be trained in cultural competency and tailoring 
interventions for African Americans.  Both interventions will be implemented for a one-year duration post-
enrollment.   

The primary goal is to reduce HTN control disparity between blacks and whites by 4% at the end of 1 
year.  The primary outcome will be the proportion of African Americans with HTN who have their blood 
pressure under control as assessed at the end of 1 year.  Data for BP and clinical outcomes will continue to be 
collected for 36 months post-enrollment for secondary outcomes which will include BP control rates at 2 and 3-
year post-enrollment, stroke/vascular death/myocardial infarction risk, and time stayed in BP control.  Data will 
be analyzed by intention-to-treat.  Demographics, adherence to prescriptions, socioeconomic and behavioral 
factors that may be related to success of the interventions will be examined.   

Randomization 

 There are 194 PCPs in the EBSA with 191 providers having African Americans in their patient panels.  
The unit of randomization will be the primary care providers in the EBSA (N=191) who have black patients in 
their panels.  The other 3 PCPs can be randomized into the study at a later date if and when they add African 
American patients to their panels.  All PCPs will be randomized to one of the 3 arms.  To the extent possible, 
we will strive to have an approximately equal number of African Americans with HTN in each arm of the trial 
(approximately 1896 with uncontrolled HTN expected per group).  This will be accomplished by using stratified 
randomization with blocking in units of three.  The strata will be 3 categories determined by the number of 
black patients with hypertension in each clinician’s panel.  

With the enhanced BP protocol intervention, because it is a quality improvement effort, randomizing at 
the provider level will allow all African American patients with HTN to be targeted for the intervention should 
their BP ever become uncontrolled. The IRB required that patients assigned to the enhanced BP protocol 
intervention must give informed consent.  Being able to include all African Americans in this intervention will 
increase the generalizability of the study findings.   

With the diet and lifestyle coaching intervention, randomizing at the provider level will also allow us to 
invite all African American patients with uncontrolled HTN to participate in this intervention.  Even though the 
materials used in developing this intervention are available within KPNC, a formal coaching program for diet 
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and lifestyle effects on HTN is currently non-existent.  We will send out letters to inform eligible patients of this 
on-going improvement project.  The patients will have the option of opting out of the study by returning a 
stamped envelope to us.  If the patients choose not to opt out, then a research staff will contact them to 
discuss enrollment as scheduled (Figure – study diagram, above). 

As detailed in the Statistical Analysis Section we anticipate enrollment of approximately 1896 blacks 
with uncontrolled HTN to each arm of the study spread out over a 2-year period.  The randomization process of 
all PCPs will be carried out by a programmer at the KPNC DOR offices (Oakland, CA).   

9.2.1 Primary outcome  

The primary outcome measure is the proportion of African American patients with HTN who achieved BP 
control at 1 year post-study enrollment.  Controlled BP control is defined as having SBP <140 and DBP <90.   

9.2.2 Secondary outcomes 

The following secondary outcomes will also be evaluated using a similar analysis plan as outlined above: 

• Combined outcome of stroke occurrence, vascular death, or myocardial infarction. 

• Readmission with stroke (ICD-9 430-439). 

• All death. 

• Myocardial infarction. 

• Time to first BP control. 

• Proportion of time with BP under control. 

• Use of spironolactone. 

• Mean change in systolic and diastolic BP 

• Per protocol BP control at 1 year post-study enrollment 
 

9.3 Sample Size and Accrual 

Currently, 191 clinicians have 15,609 adult African American patients with hypertension, 3258 (20.9%) 
of which have uncontrolled HTN. The 191 clinicians will be randomized to the three study groups, stratifying on 
panel-size, resulting in approximately 64 clinicians (clusters) in two of the groups and 63 in the other; and 
approximately 1085 patients per arm. Using data from the past year, we estimate that following: 1) 1307 of our 
original patients with HTN will change from being in control to uncontrolled over the course of 1 year; and 2) 
there will be 1125 newly diagnosed African American patients with hypertension that is out of control in a 1 
year period. Therefore, we estimate that we will include approximately 1896 African American patients with 
uncontrolled HTN in each arm of the study over the one year recruitment period. Given this fixed number of 
patients, we will calculate the power we will have to detect an overall reduction of 4% in HTN control disparity 
between black and white patients.  In addition, we estimated that the rate of uncontrolled HTN is decreasing by 
approximately 1% per year among whites without the effect of our proposed interventions.  We would therefore 
need a reduction of 5% in the proportion of African American patients with hypertension who are out of control 
in order to say that there is a 4% reduction in disparity due to the treatment.  

To estimate the between cluster coefficient of variation, we used the current information on the adult 
African American patients with HTN in the EBSA within each of the 191 panels. We took 100 random samples 
of clusters from the 191, each with approximately one third of the 191 clusters. For each sample, we calculated 
a between cluster coefficient of variation (cv), and then calculated the mean of these 100 cvs, resulting in an 
estimate of 0.0806. Assuming a baseline proportion of uncontrolled hypertension in blacks to be 19.9%, and 
that in whites to be 14.7%, a background reduction of 1% per year, and a Type I error rate of 0.025, we would 
have >99% power to detect 4% reduction in proportions due just to the treatment effect. 

These calculations have assumed that there is no drop-out or loss to follow-up. In this study design, 
drop-out or loss to follow up can occur either at the cluster level (the clinician) or at the individual item level (the 
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patient). If a clinician left or transferred to a different facility, their patients would be referred to one of the other 
clinicians in their facility. The patients could continue to receive the intervention assigned to their original 
clinician since the interventions are not administered by the clinician. As far as a patient being lost to follow up, 
very few KPNC members leave the health plan over the course of one year, especially those with chronic 
conditions such as HTN. As long as they are still in the health plan, even if they decide to stop participating in 
the study, we would still be able to capture their BP measurements and cardiovascular outcomes using the 
administrative databases. The expected sample size is very robust to loss to follow up. Although we expect to 
have 1896 patients in each study arm, looking at the above power calculations a different way, we would have 
80% power to detect an overall treatment effect of 4% even if we only had 3 subjects per clinician cluster or 
approximately 180 people in each study arm. 

We are particularly interested in HTN control in patients under 45 years old. These patients made up 
approximately 15% of the patients with uncontrolled HTN. We would therefore have approximately 284 of 
these patients in each treatment arm. Using the same calculations as above for the whole group, in this 
subgroup we would have >99% power to detect an overall effect of at least 3%, and a 96% power to detect an 
overall effect of 2%. 

For the dichotomous variables in the secondary aim, we will have the same power to detect the 
differences explained in the above table for the primary outcome. For the proportion of time the BP is in control 
over each follow-up period, we will have more than 99% power to detect a difference in the means of treatment 
and control group of at least 0.2 standard deviations. 

9.4 Data Monitoring 

The NINDS Guidelines on Data and Safety Monitoring generally require that a NINDS-appointed Data and 

Safety Monitoring Board monitor Phase III clinical trials. Describe the interim monitoring plan, including the 

schedule of interim analyses and guidelines for stopping the study for reasons of efficacy, safety, futility, or 

poor study performance (e.g., slow accrual, high losses-to-followup, poor quality control). Note that interim 

monitoring (for safety and study performance, at least) must be done at least annually following the 

randomization of the first subject. If the study includes stratification factors, indicate whether there are separate 

monitoring considerations for each stratum. 

9.5 Data Analyses 

All analyses will be done using the intent-to-treat method, analyzing every patient within the study 
group to which their clinician was randomized, regardless of whether or not the patient received their assigned 
treatment. This preserves the balance of the distribution of covariates among the three groups. Assumptions of 
all tests and models will be evaluated, and alternative methods used as needed. All analyses will be done 
using SAS version 9.3.  

Primary Aim: 

The primary research question of this study is to determine “whether a primary prevention intervention 
of either diet and lifestyle coaching, or an enhanced pharmacotherapy protocol is more effective than usual 
care in improving rates of HTN control in blacks and thereby reducing disparities between African Americans 
and whites.”  The primary aim is to assess whether “by implementing either intervention, we will reduce the 
disparity in HTN control rates between blacks and whites by 4% at 1 year post-study enrollment.” 

To address this aim, we will conduct a cluster-randomized clinical trial with three study arms: diet & 
lifestyle coaching intervention, enhanced pharmacotherapy intervention, and usual care. The unit of 
randomization will be the clinician, with all adult African American members of each clinician’s panel with 
hypertension being the members of that clinician’s cluster. Currently there are 191 clinicians (out of a total of 
194) in the East Bay area of KPNC who have adult African American patients with hypertension in their panel, 
with an average of 81.7 patients per panel. Cluster sizes range from 1 to 419 patients per panel. Given the 
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wide range of these panel sizes, the randomization will be done within strata defined by the size of the 
clinician’s panel of African American patients with hypertension: 41 panels with 1-10 such patients, 34 with 11-
50  patients, 57 with 51-100 patients, and 59 with more than 100 patients. The randomization will also be done 
using block sizes of 3 to insure that a similar number of clusters will be in each treatment arm.  

In each of the analyses explained below, we will separately compare the patients in each treatment arm 
to those in the control arm. To conservatively account for multiple comparisons error inflation, we will use a 
Type I error rate of 0.025.  

The analysis will begin with a comparison of the baseline characteristics of the patients within each 
treatment arm to those in the control arm, in particular their age, gender, socio-economic status (marital status, 
household income by geocoding, living arrangement), number of anti-hypertensive drugs taking, types of anti-
hypertensive drugs taking, 24-hour urine sodium, whether or not they have pharmacy coverage, and whether 
or not they are in the PHASE population. Categorical variables will be summarized using frequencies and 
proportions, and will be compared using chi-squared tests. Continuous variables will be summarized using 
means and standard deviations, or medians and interquartile ranges depending on the distributions of the 
variables. Comparisons between the control and each treatment group will be done using either two-sample t-
tests or Wilcoxon rank sum tests, again depending on the distribution of each continuous variable. The primary 
outcome is the status of HTN control at 1 year after each patient is identified as having uncontrolled HTN. This 
will be compared between groups using a generalized linear mixed effects model (logit link) which will account 
for the within-cluster (clinician) correlation among patients. Clusters will be included in the model as a random 
effect. The primary independent variable in this model will be treatment group. We will also consider the 
inclusion of possible confounding variables, and in particular those variables found to be significantly 
imbalanced at baseline, by including each one in separate models with the treatment variable, and noting its 
impact on the treatment effect. Those variables which have a significant effect on the magnitude or precision of 
the treatment coefficient will be included in subsequent models. Results of these models will be summarized by 
odds ratios and their associated 95% confidence intervals.  

All measures of adherence will be calculated and summarized for each treatment arm using means, 
medians, or frequencies as appropriate. 

Secondary aims: 1) BP control at 2 and at 3 years post-enrollment; 2) a combined endpoint of stroke, major 
cardiovascular event, or death due to vascular causes; and 3) percentage of time BP stays under control at 1-
year, 2-years, and 3-years post-enrollment.  

The analysis for the first two endpoints will proceed in the same way as explained above for BP control at 1 
year post-enrollment. The third outcome will also be modeled in the same way with the substitution of an 
identity link for the logit link.  

10.  DATA COLLECTION, SITE MONITORING, AND ADVERSE EXPERIENCE REPORTING 

10.1 Records to be Kept 

 Aside from the surveys, diet screener and 24-hour urine sodium test, all other data on the subjects are 
kept as part of his/her EMR which is only accessible by authorized users with secured logins and passwords.  
The results of the surveys, diet screener and 24-hour urine test will be entered by a data entry staff into a 
secured study database that will be kept on a secured server at KPNC DOR.  The server is accessible by our 
study programmer and biostatistician. 

10.2 Role of Data Management  

To protect privacy, only patients who have chosen to participate in the wellness coaching program will 
be approached by study investigators.  The schedule of contacts and visits will be included in the information 
letter, so that those wishing to preserve privacy can exclude themselves from participation. 

To protect confidentiality, the study database that contains unique identifiers will be maintained on a 
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single computer hard drive.  An additional copy will be stored on CD.  Only key study personnel will be allowed 
access to the database with unique identifiers.  The working database will include a patient ID that will not be 
linked to unique identifiers.   

 
10.3 Quality Assurance 

Most of the data collected for this trial will come from KPNC EMR system.  KPNC Department of Quality and 
Operations Services and the Informational Technology (IT) department oversee the EMR system. 

For the diet and lifestyle coaching intervention, fidelity to protocol by the coaches will be assessed 
using standardized wellness coach training and evaluation of treatment delivery.   

Wellness coach training. Wellness coaches will undergo training workshops on stroke knowledge 
including warning signs and symptoms and risk factors, as well as secondary prevention measures specific for 
HTN.  Coaches will also undergo training in Motivational Interviewing (MI) and the specific modules and 
algorithms developed for this study. Several recent RCTs have shown that developing and retaining proficiency 
in MI requires specific training with follow up reinforcement.96, 97 Training and supervision in MI will be 
conducted by a Master Trainer from KPNC’s Regional Health Education department, Mindy Boccio. Ms. Boccio 
has 5 years of experience as the leader of the KPNC MI-based “Brief Negotiation” program and has worked 
with Dr. Schmittdiel (co-investigator on the proposed study) on previous intervention studies within KPNC.98 
Coaches will participate in an initial 3-day MI skills workshop in Oakland, CA. Four to six weeks after initiation 
of the intervention period, coaches will receive 4 hours of 1:1 observation and coaching in his /her clinical 
setting. Ms. Boccio will observe/listen to in-person and telephone sessions and provide immediate feedback to 
the coaches for permitted participants. To maintain proficiency, coaches will then receive individual telephone 
supervision/booster sessions every 3 months for the duration of the intervention period, providing a forum for 
problem solving barriers to effective counseling, role-playing, content reinforcement and deepening 
understanding of MI.   

During the finalization of the study protocol (see timeline), we will conduct a short lead-in phase of the 
study.  Coaches will be able to pilot a one-time intervention session with a small random number of African 
Americans with HTN.  At this time, we will also pilot the pre- and post-study stroke knowledge survey 
(Appendix F), the Morisky Scale (Appendix G), and the salt intake questionnaire (Appendix H). In addition, 
wellness coaches will be notified of any updates on guideline changes on HTN management during regular 
meetings throughout the study period.  Given the short duration of the intervention phase, we do not anticipate 
there will be any changes in the guidelines for the HTN management. 

Treatment delivery by wellness coaches will be standardized in length (60 minutes for group sessions, 
30 minutes for the first individual session, 15 minutes for subsequent individual sessions); frequency (4 
sessions 1 week apart in Month 1; 4 additional sessions two weeks apart in Months 2 and 3; and then 4-8 
additional sessions 4-6 weeks apart in Months 4-12 duration, up to 16 telephone coaching sessions over a 1-
year period); and content (through written protocols and scripts for coaches, which will be developed in 
consultation with Regional Health Education staff). Coaches’ adherence to intervention protocols and the MI 
approach will be monitored through individual supervision and direct and indirect (audio recorded) observation. 
A trained coder will assess 10% of recordings using the Motivational Interviewing Treatment Integrity code 
(MITI), a tool to enhance post-training proficiency. 

Research Staff Training.  Same as for our wellness coaches, our Research Coordinator and clinical 
pharmacist will undergo training workshops on stroke knowledge including warning signs and symptoms and 
risk factors, as well as secondary prevention measures specific for HTN.  In addition, to support effective 
adoption of the intervention’s counseling approaches, they will also undergo training in MI technique (details 
included above under training for wellness coaches).  Four to six weeks after initiation of the intervention 
period, coaches will receive 4 hours of 1:1 observation and coaching in his /her clinical setting.  Ms. Boccio will 
observe/listen to either live or recorded telephone sessions and provide immediate feedback to the Research 
Nurse Coordinator for permitted participants. Cultural competency training will be required for all 
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interventionists on this study.  More discussion of this training is detailed below.  Our Research Coordinator 
and clinical pharmacist will also receive training in approaches to increase medication and treatment 
adherence. 
 

10.4 Adverse Experience Reporting 

The greatest risk to patient health is mainly possible side effects from a potential increase usage of 
spironolactone.  Potential side effects will be monitored at BP check visits as well as searches in EMR on a 
monthly basis for mention of gynecomastia, and lab results for hyperkalemia. We have reviewed the NINDS 
guidelines on data and safety monitoring, and this trial carries minimal risks 
(http://www.ninds.nih.gov/research/clinical_research/policies/data_safety_monitoring.htm#2_4).  Based on 
section 2.4 in the NINDS guidelines, the study may be adequately monitored by the study PI and his/her IRB.  
It is expected that the PI will be actively involved in reviewing the progress of each subject on study and will 
bring to the attention of the IRB adverse events and unexpected problems that may influence the IRB’s 
decision to allow the trial to continue, in accordance with the IRB’s policies.  In addition, the PI is expected to 
notify the NINDS program director. 

 

11.  HUMAN SUBJECTS 

11.1 Institutional Review Board (IRB)  

This protocol and any subsequent modifications will be reviewed and approved by the IRB. The principal 
investigator will apply for a waiver of informed consent for this study. No study subjects may be recruited until 
documented IRB approval is obtained.  The principal investigator is responsible for following the requirements 
of the local IRB on periodic reporting of the progress of the study, reporting of serious or unexpected adverse 
events, safety monitoring reports and termination of the study. 

11.2 Subject Confidentiality 

Subjects’ medical records in KPNC are all electronic and can only be accessed by authorized users with their 
own identifications and passwords.  All laboratory specimens, evaluation forms, reports, and other records that 
leave the site will be identified only by the Study Identification Number (SID) to maintain subject confidentiality. 
All records will be kept in a locked file cabinet. All computer entry and networking programs will be done using 
SIDs only. Clinical information will not be released without written permission of the subject, except as 
necessary for monitoring by IRB. 

11.3 Study Modification/Discontinuation 

The study may be modified or discontinued at any time by the IRB, the NINDS, the sponsor, the OHRP, the 
FDA, or other government agencies as part of their duties to en-sure that research subjects are protected. 

12.  PUBLICATION OF RESEARCH FINDINGS 

Publication of the results of this trial will be governed by the policies and procedures developed by the 
Executive Committee. The trial results will be published as soon as possible after database lockdown. 

This trial will produce detailed data on treatment effects, medical care, and outcomes in a cohort of 
approximately 5687 African Americans with uncontrolled hypertension.  Three years after the primary 
publication associated with this work is submitted, a HIPAA-compliant de-identified version of the database will 
be made available publicly.  Shake, Rattle & Roll biostatistician will be consulted to assure that it is impossible 
to uniquely identify any participant.  This may mean removing or categorizing certain variables.  A data use 
agreement will not be required for access to this dataset.  Diskettes with the data in comma-delimited text 
format will be sent to parties that express interest, including a data dictionary in a text file. 

http://www.ninds.nih.gov/research/clinical_research/policies/data_safety_monitoring.htm#2_4
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