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Abstract

Background—Given their high rates of uncontrolled blood pressure, urban African Americans

comprise a particularly vulnerable subgroup of persons with hypertension. Substantial evidence

has demonstrated the important role of family and community support in improving patients’

management of a variety of chronic illnesses. However, studies of multilevel interventions

designed specifically to improve urban African American patients’ blood pressure self-

management by simultaneously leveraging patient, family, and community strengths are lacking.

Methods/Design—We report the protocol of the Achieving Blood Pressure Control Together

(ACT) study, a randomized controlled trial designed to study the effectiveness of interventions

that engage patient, family, and community-level resources to facilitate urban African American

hypertensive patients’ improved hypertension self-management and subsequent hypertension

control. African American patients with uncontrolled hypertension receiving health care in an

urban primary care clinic will be randomly assigned to receive 1) an educational intervention led

by a community health worker alone, 2) the community health worker intervention plus a patient

and family communication activation intervention, or 3) the community health worker

intervention plus a problem-solving intervention. All participants enrolled in the study will receive

and be trained to use a digital home blood pressure machine. The primary outcome of the

randomized controlled trial will be patients’ blood pressure control at 12 months.

Discussion—Results from the ACT study will provide needed evidence on the effectiveness of

comprehensive multi-level interventions to improve urban African American patients’

hypertension control.
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1. Introduction

Despite the availability of several efficacious pharmacologic [1] and non-pharmacologic [2]

approaches to high blood pressure management, blood pressure control in the United States

is inadequate, with fewer than 55% of persons undergoing treatment having adequate blood

pressure control [3]. African American adults represent a particularly vulnerable subgroup

of persons with hypertension, as they are more likely to have hypertension than Whites and

equally as likely to be aware of and treated for hypertension but less likely to achieve blood

pressure control while receiving treatment [3, 4]. African Americans are also more likely to

suffer end organ damage as a result of hypertension, including up to four-fold greater rates

of kidney failure [5]. Mechanisms for lower rates of treatment adherence for hypertension

control among African Americans have not been completely elucidated, but may be due to

differential rates of health insurance coverage, less access to health care and resources

needed to care for hypertension, and attitudinal differences [6, 7].

Hypertension self-management behaviors including blood pressure self-monitoring, lifestyle

changes (e.g., eating and exercise habits), adherence to medications, and shared medical

decision-making (i.e. patients playing an active role in decisions about hypertension care

with physicians) represent a cornerstone of recommended care for hypertension and have

been associated with significant improvements in hypertension control among treated

patients [1, 8–12]. Evidence suggests, however, that patients perform self-management

behaviors variably (with as few as 50% persistently adhering to prescribed therapies) and

that interventions designed to improve self-management behaviors may have variable

effectiveness [13]. Further, hypertensive African Americans demonstrate lower adherence to

self-management behaviors than their White counterparts [14–16] and may possess an

inaccurate or incomplete understanding of hypertension, the process and goals of

hypertension care, and how to perform hypertension self-management [17–19]. Moreover,

recent research indicates that some African Americans may lack problem-solving skills to

overcome barriers or problems they confront when performing hypertension self-

management [20–23].

Evidence suggests interventions likely to improve hypertension self-management behaviors

among African Americans are those targeted at multiple levels, including the patients

themselves as well as patients’ immediate and extended social networks [16, 24, 25–27].

Additionally, a prior study employing community health workers (CHWs) to provide

support and encouragement for patients’ self-management behaviors (e.g., teaching family

members how to assist patients’ appointment keeping) found that this strategy facilitated

significant improvements in blood pressure control [28, 29]. Culturally sensitive patient-

centered interventions that specifically address barriers to hypertension self-management

among African Americans and harness strengths of African American patients as well as

their immediate and extended social networks to improve self-management behaviors are

needed.

We hypothesize that interventions designed to support urban African American patients’

hypertension self-management by simultaneously leveraging patient, family, and

community-level strengths will improve patients’ hypertension control.
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2. Materials and Methods

2.1 Study Overview

The Achieving Blood Pressure Control Together (ACT) study is a single center randomized

controlled trial sponsored by the National Heart, Lung, and Blood Institute of the National

Institutes of Health. Utilizing the principles of community-based participatory research and

implementation science, we developed three culturally sensitive educational and behavioral

interventions that leverage patient, family, and community resources to support patients’

engagement in hypertension self-management behaviors. We engaged community

stakeholders throughout all phases of the study design. While developing the grant proposal,

we met with community members with hypertension as well as with experience providing

hypertension education to East Baltimore community members. During these meetings, we

obtained community members’ input regarding the cultural relevance of the intervention and

potential usefulness of the proposed interventions for urban African Americans with

uncontrolled hypertension in East Baltimore, Maryland. After the grant was funded, we

engaged individual community stakeholders and members of our advisory board on a

continuing basis through bi-weekly research meetings and quarterly advisory board

meetings. We also conducted focus groups of African American hypertensive patients

receiving care at the clinical practice site where the trial will be conducted and patients’

family members to elucidate intervention features to address personal, clinical, and

community barriers to hypertension control. We also performed directed interviews with the

clinical practice medical director, the practice administrator, clinic physicians, nurses, and

staff, and representatives from the clinic’s predominant health care payer to gain their

perspectives on components of the intervention that might lead to long term sustainability

[30, 31].

The primary aim of the study is to test the effectiveness of these three behavioral self-

management interventions to facilitate urban African American hypertensive patients’ self-

management behaviors and ultimate hypertension control (Figure 1). The Johns Hopkins

School of Medicine Institutional Review Board has approved all study procedures [Protocol

#NA-00078591]. The study is registered with clinicaltrials.gov [NCT01902719].

2.2 Conceptual Framework

The study’s conceptual framework incorporates key aspects of Social Cognitive Behavioral

Theory and the PRECEDE-PROCEED framework, in which individual, social, and

environmental factors influence health behaviors and health outcomes [32,33] (Figure 2). In

the framework, patients’ hypertension self-management behaviors (i.e. self-monitoring of

blood pressure, adherence to healthy diet and lifestyle, adherence to medications and other

prescribed care, and their involvement in shared decision-making) act as key mediators of

their blood pressure control and are determined by patient, family, and community-level

factors. Incorporating the concept of “Reciprocal Determinism”- in which mechanisms for

patient behavior change are viewed as dependent on both intrapersonal (patient) and

interpersonal (family and community) constructs that continually influence each other- the

framework depicts patient-level and family/community-level factors as simultaneous and

interdependent determinants of patients’ hypertension self-management behaviors [32].

Ephraim et al. Page 4

Contemp Clin Trials. Author manuscript; available in PMC 2015 July 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Determinants of patient hypertension self-management behaviors may be categorized into

predisposing, enabling, and reinforcing factors, which mediate patients’ successful

enactment of hypertension self-care behaviors [34]. Within the context of this study,

Predisposing Factors are antecedents to behavior and provide the rationale for patients’

motivation toward hypertension self-management behaviors, and include: (1) patients’

knowledge and attitudes regarding self-management behaviors, patients’ perceptions of the

value of hypertension self-management, and their self-efficacy (i.e. confidence in

performing and overcoming barriers) with regard to performing self-management; and (2)

family and community knowledge and attitudes regarding self-management behaviors,

family perceptions of the value of patients’ self-management behaviors, and family and

community capacity and resources to support patients’ hypertension self-management

behaviors. Enabling Factors are antecedents to behavior that allow a motivation to be

realized directly or indirectly through an environmental factor, and include: (1) the provision

of skills training to enhance patients’ performance of hypertension self-management

behaviors; and (2) the provision of skills training to enhance family members’ ability to

support patients’ successful enactment of hypertension self-management behaviors.

Reinforcing Factors are factors that follow a behavior and provide continuing reward or

incentive for the persistence or repetition of the behavior, and include: (1) patients’

perceived rewards for continuing hypertension self-management behaviors, social support

from others for continuing hypertension self-management behaviors, and vicarious

reinforcement of self-management behaviors through interactions with the health care

system, and (2) family members’ perceived rewards for their continuing role in supporting

patient self-management behaviors through social interactions with patients and through

their role in supporting patients’ self-management through interactions with the health care

system.

2.3 Study Design

Study Population—A total of 336 patient participants will be recruited for this study.

Potentially eligible patient participants will include English-speaking individuals aged 18

years or older, who are currently receiving primary care at a Johns Hopkins Community

Physicians urban clinic located in Baltimore, MD. Potentially eligible participants must also

self-identify as African American and have a diagnosis of uncontrolled hypertension. We

will define uncontrolled hypertension as two measures of systolic blood pressure (SBP)

≥140 mmHg or diastolic blood pressure (DBP) ≥ 90 mmHg (irrespective of patients’ use of

antihypertensive medications) obtained at the clinic over a 6 month period prior to screening

and recruitment. We will exclude persons from participating if they are pregnant. We will

measure potential participants’ cognitive function, but we will not exclude potential

participants with low cognitive function.

Primary care physicians from the clinical site primary care practice who care for patients

enrolled in the study will also be recruited for the study.

Study Interventions

Community Health Worker (CHW) Intervention: The CHW intervention was designed

to enhance patients’ hypertension self-management behaviors by (1) providing patients with
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home blood pressure monitors and training in how to operate them; (2) teaching patients

about lifestyle behaviors that improve hypertension management; (3) acting as a liaison

between patients and their primary care clinic (e.g., assisting with transportation to a

medical visit or helping patients overcome other personal or environmental barriers to care);

and (4) engaging in longitudinal behavioral support for patients with telephone calls and

home visits throughout the study, including contacts on an ad-hoc basis as initiated by the

participants (Table 1). CHWs will also interact with study participants (via telephone, at the

clinic site, or participants’ residence or community) during pre-specified study follow-up

episodes and on an ad-hoc basis. Community health workers receive standardized training to

include “With Every Heartbeat Is Life: A Community Health Worker’s Manual for African

Americans,” a culturally sensitive cardiovascular disease training manual created especially

for African American communities by the National Heart, Lung, and Blood Institute

(NHLBI) [35].

Do My Part – Patient and Family Communication Skills Training: The Do My PART

intervention is designed to enhance active patient engagement in the medical visit dialogue

and encourage shared decision-making in regard to treatment and self-management. Because

many chronic disease patients, particularly those most vulnerable in terms of poor health,

low literacy and advanced age, are routinely accompanied to their medical visits by a family

member or friend (termed ‘companions’ from here on), the Do My PART training was

designed so that it could be adapted for use with accompanied or unaccompanied study

patients [36]. The intervention is administered by a trained interventionist in a private area

adjacent to the clinic waiting area immediately prior to the patient’s first study clinic visit

and takes approximately 30 minutes for an accompanied patient and 20 minutes for an

unaccompanied patient. Both patients and companions, when present, are instructed by the

interventionist in four skill sets represented in the mnemonic “PART”: (P) prepare for their

visits; (A) act during their visits; (R) review key recommendations; and (T) take

recommendations home (Table 2). Companions, when present, will review skills to assist

patients by facilitating their understanding of physician explanations and instructions,

facilitate physician understanding of patient concerns and preferences, and facilitate active

patient involvement in the medical dialogue and shared decision-making in regard to

treatment and self-management behaviors. Delivery of the Do My PART intervention will

be audiotaped for later analysis to assess treatment fidelity.

Problem-Solving Training Intervention: The Problem-Solving intervention was adapted

from a previously developed, tested, and validated self-management intervention for urban

African Americans patients with diabetes mellitus [20, 37]. In our prior work, we studied

problem solving intervention materials among patients with diabetes with low and average

literacy as well as persons with mild to moderate visual and cognitive impairments and

found them to be suitable for use among these populations [38, 39].

The intervention trains patients to improve their hypertension self-management by

employing skills to overcome their self-identified barriers to self-management behaviors.

Participants will learn about behavioral goals for monitoring their blood pressure and

making effective diet and lifestyle modifications for blood pressure control. Participants will
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perform several learning exercises designed to equip them with skills to manage the self-

identified barriers they encounter in adhering to hypertension self-care. The intervention will

take place over nine consecutive weeks in two-hour group-based sessions led by a trained

interventionist (Table 3). We will audiotape each of the group-based sessions for analysis of

treatment adherence. Interventionists with a background and previous training in health

education, psychology, or social work will receive 25 hours of training specific to the

intervention and problem-solving therapy [40, 41].

All written materials provided to participants for each intervention are tailored to meet a

fourth to sixth grade reading level to accommodate participants with low health literacy.

Participant Recruitment

Patient Participants: Patient participants will be recruited from the clinic practice between

September 2013 and September 2014. Using clinical records obtained from the electronic

medical record (EMR), we will identify potentially eligible patients seen in the primary care

clinic during the previous 6 months. Our preliminary exploration of clinic records indicated

a total of 3,074 hypertensive patients in the clinic, of whom 2,934 (95%) were African

American. Approximately 41% of these African American patients had uncontrolled

hypertension (N=1,212), providing an adequate sample from which we will recruit potential

patient participants. Throughout the study, we will prospectively screen the EMR every two

months to identify potentially eligible patients receiving care at the clinic using the

previously mentioned criteria. We have obtained a HIPAA waiver to screen the EMR for

potentially eligible participants. We will mail all potentially eligible participants a letter

from “our partner” primary care physician group advising them that they are eligible to

participate in the study along with a letter from the study principal investigator with a brief

summary of the study eligibility criteria, objectives, what they would be asked to do as a

study participant, and information on how to contact the study recruiters by telephone.

Letters include a self-addressed stamped envelope, a standard refusal form allowing

potential participants to decline participation, and a study brochure. We provide potentially

eligible participants ten days to refuse to participate either by mail or phone. After the ten

day waiting period, trained recruiters attempt to contact all potential participants by

telephone to assess their willingness to participate in the study and complete eligibility

screening and a baseline telephone questionnaire using a standardized telephone script and

oral consent process. During pre-testing, we deemed the informed consent process for the

entire study too lengthy and complex to be performed adequately over the telephone.

Potential participants therefore provide consent in a two-phase procedure in which consent

is first obtained with an oral consent process using a standardized telephone script to

complete the baseline telephone questionnaire. During this oral consent, a general overview

of all study procedures is reviewed. After completion of the baseline telephone

questionnaire, consented participants are then invited to attend a clinic enrollment visit and a

home visit to occur within 14–21 days of telephone recruitment. At the time of the clinic

enrollment visit, participants are asked to provide written consent for the clinic enrollment

procedures, the study interventions, and all study follow-up assessments.
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Companion Participants: Patient participants randomized to receive the Do My PART

intervention will be asked if they have a single companion or multiple companions who

regularly accompany them to their doctor visits with their primary care physician at the

clinical site and if they think their companion would be interested in participating in the

study. If so, the patient is provided with a study brochure to be given to their companion(s)

describing the objectives of the study, what companion participants will be required to do if

they participate, and contact information. To be eligible, companions must routinely

accompany the patient to their medical visits, be at least 18 years of age and be English-

speaking. To participate, a companion must be present at the patient’s clinic visit, at which

time the staff will establish eligibility, obtain written consent and include them in the Do My

PART intervention. When a companion is not identified, the participant is trained on his or

her own.

Primary Care Physician Participants: Eight physicians providing primary care at the

clinical site for patients enrolled in the ACT study will also be enrolled to assess their

communication and shared decision-making about hypertension via audio recordings of all

clinic visits of study patients throughout the study as well as a brief post-visit questionnaire

administered after each visit. Physician providers must be English-speaking and identify

themselves as a care provider for a patient enrolled in the study. We will obtain written

consent of clinical site primary care providers.

Screening and randomization—Patient participants must complete both a clinic visit

and a home visit to be enrolled in the study. At the time of the clinic visit, trained study staff

obtains written consent for enrollment in the study. Using blind and secure allocation by

computer, we randomly assign enrolled patient participants in a ratio of 1:1:1 to one of three

arms: (1) CHW intervention alone, (2) CHW intervention plus the ACT Do My PART

intervention, and (3) CHW intervention plus the nine-week ACT problem-solving

intervention.

2.4 Measures

All patient participants enrolled in the ACT study are assessed using a structured telephone

interview and an in-person questionnaire prior to randomization. Trained study staff will

also administer a structured telephone interview comprising instruments with known

properties of reliability and validity at 4 months and twelve 12 months (Table 4). We have

pre-tested interviews to assess their length (60 minutes for the baseline telephone interview,

50 minutes for the in-home enrollment interview, and 60 minutes for follow-up interviews)

and feasible completion by participants. During administration, all questions and responses

are read to participants. If participants indicate they are not able to complete interviews

during a single sitting, interviewers will offer alternative dates and times for completing the

interviews.

Primary Outcome—The primary outcome of interest is patient participants’ hypertension

control during study follow-up. This outcome is based on guidelines from the seventh report

of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of

High Blood Pressure (JNC-7) [9]. The Report from the Panel Members Appointment to the
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Eighth Joint National Committee (JNC-8) [42] recommendations is being released during

the year of our study launch. To account for potential changes in clinical practice which may

be reflected by the JNC 8 recommendations, we will perform secondary analyses with BP

control defined according to JNC 8 recommendations, which will specify less stringent BP

management goals (i.e., SBP <150 and DBP <90 for participants over the age of 60 years

and SBP <140 and DBP <90 for participants with diabetes or chronic kidney disease).

Blood pressure is measured by trained and certified observers during regularly scheduled

medical visits at the clinic using an automatic oscillometric monitor (Omron HEM 907-XL).

We will use two measures: (1) the average of all three measurements and (2) the average of

the last two measurements, obtained at baseline, 4-months, and 12-month follow-up. Blood

pressure control is dichotomized as uncontrolled SBP ≥140mmHg or DBP ≥90mmHg; SBP

≥130mmHg or DB P≥80 mmHg for patients with diabetes, chronic kidney disease or

coronary heart disease) or controlled (SBP <140mmHg and DBP<90mmHg; SBP

<130mmHg and DB P<80 mmHg for patients with diabetes, chronic kidney disease or

coronary heart disease).

Mediators of Hypertension Control—We will assess patient participants’ performance

of self-management behaviors including their self-monitoring of blood pressure, self-

reported treatment compliance (i.e., reduced sodium intake and appointment keeping), and

medication adherence throughout the study via self-reported measures and administrative

clinical records at baseline, 4 months, and 12 months follow-up.

We will provide all patient participants enrolled in the study with an Omron BP791IT (arm

circumference 17.0–42.0 cm) or Life Source UA-789PC (arm circumference 42.1–50 cm)

digital home blood pressure cuff and instruct participants to record their blood pressure

measurements according to the guidelines set forth by the American Heart Association [43].

Participants will be directed to bring the home blood pressure cuff with them to their clinic

visits and study staff will download stored measures into the study database prior to the visit

and create a report for patient participants to share with their primary care provider during

the clinic visit. Participants will also complete a hypertension self-care instrument, designed

specifically for patients with high blood pressure, to assess their current health behaviors

and confidence in following treatment recommendations for hypertension [44]. Medication

adherence will be assessed via a medication diary and self-reported measures [45].

We will audio record all clinical encounters between enrolled patients and their primary care

provider during the study period to assess patient engagement in shared medical decision-

making. We will also audio record encounters between CHW and patient participants. Audio

recordings will be analyzed using the Roter Interaction Analysis System (RIAS), a measure

for assessing provider-patient communication during face-to-face consultation [46]. RIAS

will be used to describe and categorize communication behaviors and quantify

communication events between patient participants and their primary care provider.

Patient participants will have the opportunity to assess the perceived usefulness of the CHW

by answering questions about the benefits and disadvantages of interacting with the CHW,

Ephraim et al. Page 9

Contemp Clin Trials. Author manuscript; available in PMC 2015 July 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



quality of CHW services, communication with the CHW, and overall satisfaction of the role

of the CHW throughout the study [47].

Using questions adapted from the Consumer Assessment of Healthcare Providers and

Systems (CAHPS) program, we will collect self-reported patient assessment of their primary

care provider’s cultural competence [48], communication and health literacy [49] at

baseline, and attributes of patient-centered medical home [50] at baseline as well as at 4 and

12 months follow-up.

Biomedical Correlates—Patient participants will have blood and spot urine collected at

the clinic during scheduled study visits. When patient participants are not able to have

measures obtained in the clinic, we will obtain them during home visits. We will obtain

samples at baseline, 4 months, and 12 months. We will assess the presence of

hyperlipidemia (e.g., fasting serum total cholesterol, low-density lipoprotein, high-density

lipoprotein, and triglycerides) based on previously published guidelines [51], glycemic

control (i.e., fasting serum glucose and serum hemoglobin A1c for patient participants

previously diagnosed with diabetes --new onset of diabetes will be defined as a fasting

random glucose of 126 mg/dL or above for patients without a previous diagnosis, and

abnormal glycemic control defined as hemoglobin A1c ≥7% for those with an established

diagnosis) [52], chronic kidney disease (CKD) (i.e., calculation of eGFR using the CKD-

epidemiology collaboration equation) [53] and will assess the presence of kidney damage by

obtaining urine microalbumin levels [54]. Trained study staff will also assess patient

participants’ height and weight during clinic study visits at baseline, 4 months, and 12

months of follow-up and use them to calculate participants’ body mass index as their weight

in kilograms divided by height in meters squared.

We will also assess other measures, including patient participants’ medical comorbidities

[55], self-reported physical function and ability to participate in social roles [56, 57], health

behaviors of tobacco or cigarette use [58], alcohol use [59, 60], drug use [61], physical

activity [62], diet [63, 64], core health days [65], awareness or understanding of progression

to CKD, and knowledge of kidney disease [66].

Psychological Correlates—We will assess patient participants’ decision self-efficacy

[67–69], problem-solving skills [70, 71], patient activation [72], depression [73], perceived

stress [74], resilience [75, 76], and history of traumatic events [77] via telephone

questionnaire at baseline, 4 months and 12 months follow-up.

Environmental Correlates—We will assess patient participants’ food security [78], food

and appliances in the home, current in-home outreach efforts from health workers [58],

residential mobility, neighborhood cohesion [79, 80], and neighborhood health [81] at

baseline and 12 month follow-up.

Social and Demographic Correlates—We will assess patient participants’

sociodemographic characteristics (e.g., self-reported age, gender, ethnicity/race, educational

attainment, occupation, income class, wealth, and health insurance status), experiences of

discrimination [82–84], social status [85], social support [86, 87], family functioning [88],
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health literacy [89–91], health numeracy [92–93], cognitive function [94, 95], internet

technology use [96], literacy [97], and social networks at baseline.

2.5 Statistics

Sample Size—We hypothesize the CHW plus Do My PART and CHW plus problem-

solving interventions will improve hypertension control to a greater extent than the CHW

intervention alone. We also hypothesize the CHW plus problem-solving intervention will

improve hypertension control to a greater extent than the CHW plus Do My PART

intervention. Our sample size estimates are based on data from a previous randomized

controlled trial (Triple P study) testing the effect of physician and CHW interventions to

improve shared decision-making in hypertension care [98] as well as preliminary data from

a pilot study of a self-management and problem-solving intervention implemented for

African Americans with diabetes (Project DECIDE) [20]. In Triple P, which did not directly

address patients’ performance of self-management skills or problem solving, patients

receiving the physician and CHW interventions experienced a 10 to 15% improvement in

blood pressure control compared to participants receiving a less intensive intervention [98].

Other interventions consisting of self-monitoring blood pressure and patient education have

reported similar findings [99]. In Project DECIDE, participants receiving a problem-solving

intervention experienced a 50% improvement in blood pressure control [20]. Our own prior

systematic review of patient-centered behavioral interventions for hypertension revealed that

patient-centered interventions combining multiple components such as education and

behavioral strategies yield improved blood pressure outcomes over singular interventions

[100, 101]. We therefore make the conservative estimate that at 12 month follow-up, 50% of

participants receiving the CHW intervention will experience blood pressure control. If the

Do My PART and problem-solving interventions have additive effects above and beyond

the CHW intervention, we will have 98% power to detect a trend in which at least 75% and

80% achieve blood pressure control in these two arms, respectively, while accounting for

20% participant attrition and multiple comparisons of these arms with the CHW arm. We

further estimate with 20% attrition over 12 months, we will have 80% power to detect these

differences across study arms. We have also estimated that we will be able to detect a

12mmHg difference in SBP between arms given our planned sample size.

Randomization—We will use a variable-block sized non-stratified randomization with an

allocation ratio of 1:1:1. A study statistician constructed the randomization before the start

of the trial.

Statistical Analysis—We will test the adequacy of randomization by means of

comparing baseline characteristics of patient participants randomized to each group,

including gender, educational attainment, and income, as well as by utilizing comparative

statistics (ANOVA or Kruskal-Wallis test) to detect differences in groups possibly

attributable to inadequacies of randomization. Random assignment of patients into their

originally assigned group (i.e., CHW intervention, CHW plus Do My PART, or CHW plus

problem-solving intervention) will be the main independent variable for intent-to-treat

analyses. The general approach for intent to treat analyses is to employ highly flexible core

statistical models for the intervention effect on BP measure and BP control outcomes. These
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core models are valid if data are missing at random (MAR) and will be implemented through

mixed effects generalized linear modeling approach to take full advantage of the repeated

outcome assessments at randomization, 4 months, and 12 months follow-up visits. We will

conduct sensitivity analyses to assess the potential impacts on inferences in scenarios where

the missing data patterns deviate from the MAR process. We will also carry out secondary,

on treatment analyses and analyses examining potential mediating factors using standard

analytic approaches for longitudinal observational studies.

Sustainability—Once the ACT study has concluded, we will assess the intervention’s

potential for long-term sustainability by presenting study findings and obtaining qualitative

feedback from patients, community members, clinic stakeholders (staff, clinicians,

administrators), and payers. We will also assess costs incurred as part of the interventions. If

interventions are consistently deemed potentially sustainable, we will work with translation

and dissemination researchers, community stakeholders, clinic leaders, and payers to

develop strategies for interventions’ long-term implementation. The study clinic currently

employs medical staff, CHWs, and behaviorally trained social workers that are adequately

trained to carry out the interventions if they are found to be effective. Numerous activities

performed during the intervention development phase (including meeting with clinic

administrators, health care providers, and staff as well as shadowing clinic staff) have

contributed to our development of highly pragmatic training protocols and workflows that

minimize intervention impact on daily clinic activities [31]. If effective, we will provide

refined training protocols and workflows to clinic staff and clinical administrators so that

protocols can be readily implemented in the clinic as they were implemented during the

study.

3. Conclusions

Patient-centered approaches to improve hypertension self-management are acknowledged as

an effective mechanism through which improved adherence to patient self-management can

be achieved [27]. Published systematic reviews of studies testing interventions to improve

hypertension self-management adherence, including interventions employing patient

education, patient support strategies (i.e. social support from a health care professional or a

family member), and encouraging greater patient involvement in self-management, suggest

such approaches should be multifaceted, targeting patients’ self-management through

several mechanisms simultaneously, including the broader social and environmental context

[27, 100–103]. Despite recommendations and prior evidence, studies of multifaceted patient-

centered behavioral interventions specifically addressing African Americans’ self-identified

barriers or facilitators to carrying out hypertension self-management, as well as barriers or

facilitators identified in patients’ immediate (i.e. families/friends) and extended social

networks (i.e. communities) are lacking.

We designed ACT study interventions with the objective of designing and rigorously testing

the effectiveness of interventions that simultaneously engage patient, family, and

community-level strengths to facilitate urban African American hypertensive patients’ self-

management behaviors. Interventions have been previously demonstrated to have efficacy,

but were designed specifically in ACT to be practical and to be readily implemented in
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routine clinical practice settings serving urban African Americans. If effective, interventions

may add tremendous value to current efforts to improve hypertension care among urban

African Americans in at least four ways. First, in addition to benefitting patients’ immediate

and long-term health, identifying mechanisms through which urban African American

patients with uncontrolled blood pressure can achieve blood pressure control will help

clinicians and other health care providers (e.g. health care insurers) seeking adjunctive non-

pharmacological approaches to enhance the effectiveness of prescribed therapies among a

particularly high-risk group of patients. Second, interventions leveraging patients’ family

and community resources to help them overcome barriers to hypertension self-management

may be more powerful and more sustainable than other interventions that do not leverage

these resources. Third, interventions engaging patients’ families could influence family

behaviors and potentially broaden the impact of the intervention. Finally, we designed the

ACT study to assess, pragmatically, the effectiveness of interventions in a manner that they

would be employed in real-world clinical practice settings. Rigorously evaluated

interventions to enhance blood pressure control, implemented as they would be in routine

clinical practice, could provide health care providers and policy makers with the confidence

to endorse feasibly implemented interventions in in a variety of clinical settings and among

other vulnerable populations.
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Figure 1. Overview of Study Design and Randomized Controlled Trial
*Follow-up assessments at 4 months and 12 months.
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Figure 2.
Study Conceptual Framework
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Table 1

Objectives for Community Health Worker Intervention

Objective Description

Provide Training and
Reinforcement on the Use of
Home Blood Pressure Cuff

• Conduct a home visit to deliver equipment and provide training on the use of a home blood
pressure monitor.

• Review and reinforce education on high blood pressure, nutrition, exercise, and medication
adherence information.

• Conduct phone follow-ups or return home visits with study participants to reinforce home blood
pressure monitor skills and address barriers to home blood pressure monitoring.

Serve as Liaison to Clinical
and Non-clinical Services

• Conduct routine follow-up assessments by telephone to identify barriers to blood pressure
control and address questions and concerns.

• Assist with the identification of clinic-based and community resources to assist with resolving
barriers.

• Liaise with clinical staff to report barriers to blood pressure measurements and high reading
alerts for provider follow-up visits.

Provide Encouragement and
Support

• Empower study participants by providing healthcare navigation within the clinical facility and
the community.

• Assess and reinforce study participant’s high blood pressure self-management strengths and
skills.
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Table 2

DO MY PART communication skills training

Skill Area Patient Objectives Companion Objectives (when present)

P – Prepare for your
Visit

While waiting to see the doctor, think about any
problems, symptoms or questions that have come up
since your last visit. Consider what you want to get out
of today’s visit.

While waiting to see the doctor, discuss any problems,
symptoms or questions that have come up since the
patient’s last medical visit. Consider together what you
both want to get out of today’s visit.

A – Act During the
Visit

Talk with your doctor about anything that may be
worrying you.

Assist the patient in assuring all concerns are addressed
by clarifying or expanding medical history and
introducing relevant medical topics when warranted.

Let your doctor know if you don’t understand
something.

Assist the patient in understanding the doctor’s
explanations by repeating terms in plain language when
warranted.

Ask questions. Assist the patient by asking questions or remind the
patient of questions identified during the visit
preparation when warranted.

Indicate treatment preferences. Assist the patient by asking directly for their opinion
and treatment preferences.

Clarify instructions by using teach back and
summarization.

Assist the patient by clarify instructions by using teach
back and summarization, when warranted

Identify barriers to self-management and brainstorm
ways to address these challenges.

Assist the patient by identifying barriers to self-
management and brainstorm ways to address these,
when warranted.

R – Review Your
Treatment Plan

Write down instructions and new information about your
treatment plan given during the visit. This will help you
remember what to do when you get home

Assist the patient by taking notes during the visit
especially noting new information about the treatment
plan.

T – Take it Home Right after your visit, make a “To- Do” list to take
home.

Assist the patient after the visit, by working together to
make a “To-Do” list to take home.
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Table 3

Objectives of Problem-Solving Sessions

Session Number Session Title Description

1 Overview of Hypertension • Identify individual blood pressure control goals

• Education on hypertension and factors that contribute to high blood
pressure

2 Overview of Problem Solving • Identify opportunities for improved blood pressure control

• Identify self-management behaviors to work on to help achieve better
self-management

• Identify barriers to carrying out self-management behaviors

• Articulate steps in problem-solving approach

3 “Taking control of stress and
emotions”

• Articulate relationships between emotions, thoughts, and behaviors

• Identify how feelings thoughts, and behaviors can be a signal that a
problem exists

• Understand characteristics of negative versus positive problem
orientation and its impact on problem solving

• Understand how to use and control emotions in problem solving

4 “What makes a problem a
problem”

• Identify common and individual barriers/problems to self-management

• Demonstrate knowledge of the problem definition method and strategies
for getting a clearer understanding of key self-management barriers

• Evaluate whether there are health care-related or health-care team related
barriers to address

5 “Know thyself: Set goals that fit
your life”

• Understand the goal setting process and the importance of clearly defined
problems for accurate goal setting

• Articulate the four characteristics of effective goal setting (e.g., identify a
problem, set a goal, take action, assess progress)

• Demonstrate effective goal setting for the individual’s identified
problems to self-management

6 “Different ways to reach your
health goals: knowing your
options”

• Understand the importance of “brainstorming” to identify options for
reaching goals

• Demonstrate the ability to generate ideas/options for their own problem
areas and goals

• Acquire a skill for critically evaluating the ideas/options for their
potential consequences

7 “That sounds good, but does it
work for me?”

• Identify factors that influence decision-making and judgments about how
to deal with health-related problems

• Describe individual’s own values and priorities in the context of making
health decisions and choosing solutions for problem areas

• Articulate the four problem-solving styles and the impact of these styles
on ability to solve health-related problems effectively

• Demonstrate understanding of the rational problem-solving style as the
effective approach for solving problems and reaching goals

8 “Take action and know the signs” • Acquire skills for trying out alternative solutions for solving identified
problems

• Articulate strategies for monitoring and evaluating the effect of the
solutions
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Session Number Session Title Description

• Demonstrate awareness of signs that a solution is or is not working

• Identify strategies for reward/reinforcement for solutions that are
effective and strategies for troubleshooting solutions that are not effective

• Identify what can be learned from solutions that work and from solutions
that do not work

9 “Putting it all together” • Articulate the problem-solving approach to high blood pressure self-
management

• Demonstrate mastery of the rational problem-solving approach to
effective self-management

• Describe individual experiences with using the problem-solving approach
and plans for continued practice and use of problem-solving skills for
long-term self-management
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Table 4

Study Assessments

Baseline 4 Months 12 Months

Primary Outcomes

Change in systolic and diastolic blood pressure C C C

Mediators of Hypertension Control

Hypertension self-care (High Blood Pressure Self-Care Profile)44 T T T

Medication adherence (Morisky Scale)45 T T T

Patient engagement in shared decision-making46 T T T

Perceived usefulness of CHW (CHW Evaluation Questionnaire)47 T T T

Cultural competence of primary care providers (CAHPS Cultural Competence Item Set)48 T

Health literacy practices at the clinic (CAHPS Item Set for Addressing Health Literacy)49 T

Patient centered medical home (CAHPS Patient Centered Medical Home)50 T T T

Community Health Worker Communication A* A* A*

Provider Communication A* A* A*

Biomedical Correlates

Hyperlipidemia51 L L L

Glycemic control52 L L L

eGFR53 L L L

Microalbumin54 L L L

Body mass index C C C

Co-morbidities (Charlson Co-Morbidity Index)55 I

Physical function (PROMIS Physical Function) 56 I

Physical participation (PROMIS Ability to Participate in Social Roles and Activities)57 I

Tobacco or cigarette use (National Health Interview Survey)58 I T

Cigar use (National Health Interview Survey)58 I T

Alcohol use (CAGE)59,60 T T

Drug use (Single Question Screening Test)61 T T

Physical activity (National Health and Nutrition Exam Survey)62 I T T

Diet (Block Fruit-Vegetable-Fiber Screener)63 I T T

Diet (Block Dietary Fat Screener)64 I T T

Core healthy days (Behavioral Risk Factor Surveillance System)65 T T T

Awareness/Understanding of progression to CKD I T T

Knowledge of kidney problem/CKD (Kidney Knowledge Survey)66 I

Psychological Correlates

Decision self-efficacy (Decision Self Efficacy Scale)67–69 T T T

Problem-focused coping (Health Problem Solving Scale)70,71 T T T

Patient activation (Patient Activation Measure)72 T T T
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Baseline 4 Months 12 Months

Depression (PHQ-8)73 T T T

Perceived stress (Perceived Stress Scale)74 T T T

Resilience (Resilience Scale)75,76 T

History of traumatic events (List of Threatening Experiences-Questionnaire)77 T

Environmental Correlates

Food Security (USDA Food Security Questionnaire)78 I

Survey of food and appliances in the home I

Presence of a medical companion I

Current in-home outreach efforts from clinic (NHIS)58 I

Residential mobility I

Neighborhood cohesion79,80 I

Neighborhood health (Neighborhood Health Questionnaire)81 T T

Social and Demographic Correlates

Age, Gender, Ethnicity/Race, Employment, Insurance status, Income, and Wealth T

Discrimination (Everyday Discrimination Scale)82–84 T T

Social status (MacArthur Scale of Subjective Social Status)85 I

Social support (PROMIS Social Functioning Scale)86,87 I

Family functioning (Family APGAR Scale)88 I

Health literacy (Newest Vital Sign)89–91 I

Health numeracy (Subjective Numeracy Scale)92,93 I

Cognitive Function (Telephone Interview Cognition Scale-Modified)94,95 I

Information Technology Usage (NHIS)96 I

Literacy (Wide Range Achievement Test, 4th edition)97 I

Inventory of egocentric social network including attributes and perceived health behaviors of network
members

I

Key: C = Clinical Measure; T = Questionnaire Administered via Telephone; L=Laboratory Measure; I = Questionnaire Administered In-person;
A=Audiorecordings; CKD = Chronic Kidney Disease; CHW = Community Health Worker; eGFR = Estimated Glomerular Filtration Rate

*
Audio recordings obtained throughout baseline and follow-up periods (all patient participant-CHW telephone interactions and all patient

participant-physician visits audiorecorded)
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