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Abstract 

Background Hypertension affects nearly half of adults in the U.S., with African American and Black (AA/B) adults 
experiencing some of the highest rates domestically and globally. Despite improvements in blood pressure control 
in the general population, rates of control among AA/B adults have stagnated, contributing to significant health 
disparities in the prevalence of hypertension and its long-term health impacts. Systemic barriers, including poverty 
and historically earned distrust in healthcare, hinder patient and clinician adherence to best practices for hypertension 
management. Community-based interventions, particularly those involving faith-based organizations, show promise 
in improving blood pressure control among AA/B adults.

Methods The CIRCL-Chicago Implementation Research Center will test the effectiveness of a community-adapted 
hypertension control program, a “bundled” intervention developed by and tested in the Kaiser Permanente system, 
in South Side Chicago community health centers. A key partner for this trial, the Total Resource Community Develop-
ment Organization, isa faith-based community outreach hub networked with faith-based organizations through-
out Chicago’s South Side community. The study employs a type 3 hybrid effectiveness-implementation approach 
with a parallel cluster-randomized trial. Sixteen clinics will be randomized to implement a community-adapted Kaiser 
bundle with or without practice facilitation. We will recruit adults who live, work, or practice their faith in Chicago’s 
South Side community to populate a community-based hypertension registry (target n = 5,760 participants). The 
primary implementation outcome is the reach of the intervention, measured by the proportion of eligible patients 
in the registry who receive the adapted Kaiser bundle. Secondary outcomes include blood pressure control rates, 
assessed at 12 months post-enrollment. The study will use community-engaged adaptation, practice facilitation, 
and education and training strategies to support implementation.
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Discussion The CIRCL-Chicago study aims to address cardiovascular health disparities by integrating clinical 
and community-based approaches to hypertension management. By leveraging trusted community settings 
and engaging local partners, the study seeks to enhance the reach and effectiveness of evidence-based hyperten-
sion interventions. The findings could inform scalable models for hypertension control in diverse urban communities, 
potentially reducing health disparities for AA/B adults.

Trial registration Clinicaltrials.gov NCT04755153 on 24 August 2023, https:// www. cente rwatch. com/ clini cal- trials/ 
listi ngs/ NCT04 755153/ commu nity- inter venti on- to- reduce- cardi ovasc ular- disea se- in- chica go

Contributions to the literature

• This study will be the first to evaluate the imple-
mentation of a community-adapted version of a mul-
tilevel, evidence-based hypertension control program 
(the Kaiser Bundle adapted for the local community), 
including an added component to address health-
related social risks and a novel partnered delivery 
strategy
• The trial will test the impact of tailored practice 
facilitation on the reach of the adapted Kaiser bun-
dle of hypertension interventions in an underserved 
community with marked cardiovascular health dis-
parities
• This study has the potential to improve identifica-
tion, diagnosis, and control of blood pressure among 
under-resourced communities via novel partnerships 
between healthcare and faith-based organizations—
trusted voices in African American/Black communi-
ties that could be instrumental for health equity

Background
Nearly half of adults in the United States have hyper-
tension, and only 43.7% have their blood pressure (BP) 
under control [1]. African American and Black (AA/B) 
adults have rates of hypertension that are among the 
highest in the world [2]. The difference in BP control 
rate between non-Hispanic White (55.7%) and AA/B 
(48.5%) populations contributes to the 5.5-year differ-
ence in life expectancy between AA and White indi-
viduals [3, 4] and the AA/B 30-year all-cause mortality 
rate being nearly double that of White individuals [5]. 
Evidence suggests that lower adherence to medica-
tions and lifestyle recommendations (e.g., the Die-
tary Approaches to Stop Hypertension [DASH] diet) 
leads to disparities in BP control for AA/B compared 
to White adults with hypertension [6, 7]. Poor adher-
ence is driven by systemic barriers including poverty, 
housing insecurity, and food apartheid [8], as well as 
low levels of trust in the healthcare system [9], among 
other factors [10]. The optimal intervention to con-
trol BP in AA/B individuals would bring tailored and 

effective interventions to community settings delivered 
by trusted community members [11, 12].

Between 2001 and 2009, Kaiser Permanente North-
ern California implemented and evaluated a large-
scale hypertension program [13]. The “Kaiser bundle” 
included: a health system-wide hypertension registry, BP 
control reports, an evidence-based BP control guideline, 
medical assistant follow-up visits for BP management 
(under physician supervision), and promotion of single-
pill combination therapy. Results for the registry study of 
over 600,000 patients showed that one-year BP control 
rates increased from 44 to 80% [13].

Despite its effectiveness in the Kaiser Permanente sys-
tem, Wong et  al. noted that “skepticism abounds across 
the U.S. health care system regarding transfer of suc-
cessful practices to other organizations. Many believe 
that successful practices are inherently bounded by their 
own organization’s parameters and culture” [14]. Thus, 
in 2008, safety net clinics in Northern California adapted 
the Kaiser bundle for a more diverse population than the 
original study [14]. The essential components were kept; 
results demonstrated a significant but less robust effect 
on BP control rates (~ 6% improvement) than the origi-
nal study. While this study demonstrated the capacity 
to successfully adapt and transfer the Kaiser bundle, it 
remained centered within healthcare facilities. For peo-
ple living in lower-resourced communities, social and 
structural inequities are greater drivers of health dispari-
ties than healthcare itself [15–17].

Culturally adapted interventions embedded in trusted 
community settings have the potential to increase adher-
ence to hypertension recommendations in AA/B adults. 
For example, AA/B churches have traditionally served 
as trusted service providers in AA communities [18, 19]. 
AA individuals have the highest religious commitment 
and religious social support among all races and ethnici-
ties in the nation [20, 21]—87% of AA/B adults report a 
formal religious affiliation and 53% attend weekly reli-
gious services [22].

Accordingly, several lifestyle interventions target-
ing cardiovascular disease risk factors have been con-
ducted in AA/B churches [21, 23–26]. However, to our 
knowledge, the FAITH study [26] and CHERISH study 

https://www.centerwatch.com/clinical-trials/listings/NCT04755153/community-intervention-to-reduce-cardiovascular-disease-in-chicago
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[27] (ongoing) are the only randomized trials to test the 
effectiveness of a church-based lifestyle intervention for 
uncontrolled BP. The FAITH intervention, delivered by 
church members trained as Lay Health Advisors, con-
sisted of 11 weekly group-based education and skill-
building sessions. This was followed by three monthly 
one-on-one motivational sessions focused on follow-
ing a DASH-style diet, increasing physical activity, and 
reducing stress. At 6  months, the intervention group 
showed a statistically significant net decrease in systolic 
BP relative to the control group (-5.8 mmHg). At nine 
months, the difference (-5.2 mmHg) was no longer sta-
tistically significant. Hence, church-based interventions 
have potential to improve BP, but a more potent inter-
vention that integrates lifestyle education with clinical 
hypertension management may be necessary to achieve 
a sustained, clinically significant benefit of -10  mmHg 
in systolic BP [28].

One such integrated approach is illustrated by a 
cluster-randomized trial of a BP intervention for AA/B 
men that was delivered by pharmacists in 52 men’s 
barbershops in Los Angeles [29]. During regular bar-
bershop visits, participants met with a pharmacist 
who prescribed and monitored a drug-intensification 
regimen and provided regular feedback to the partici-
pant’s primary healthcare provider. Results showed a 
mean 6-month reduction in systolic BP of 27.0 mmHg 
in the intervention group versus 9.3 mmHg in the con-
trol group. However, it is impractical to staff pharma-
cists permanently within barbershops. Our proposal to 
tightly link a community-based intervention in coordi-
nation with clinic-based BP management has potential 
to achieve similarly powerful reductions in BP, reach a 
wider population of AA/B individuals (not just males), 
and be more acceptable, cost-effective, and sustainable.

Too often, best available interventions are applied 
inequitably across settings and populations and fur-
ther exacerbate health disparities [30]. This “scientific 
inequity” [31] begins with the underrepresentation of 
historically disadvantaged populations in intervention 
research [32] and persists into wide-scale implemen-
tation across settings and systems, where innovations 
can be slow in reaching or responding to the needs of 
communities experiencing avoidable health disparities 
[33, 34]. Cross-sector partnerships cultivated through 
community-engaged implementation research methods 
can help underserved communities implement and sus-
tain evidence-based interventions [35]. These partner-
ships seek to create an equitable distribution of power 
and resources and arrive at a shared research agenda 
built on trust, perceived benefit from the research, and 
researchers’ ongoing commitment to the community’s 
priorities [36].

DECIPHeR alliance
The National Heart, Lung, and Blood Institute of the U.S. 
National Institutes of Health (NIH) convened a workshop 
of experts in 2017 to develop a roadmap for community-
engaged implementation research for cardiovascular 
health disparities [37]. This workshop led to approval of 
funding to establish the Disparities Elimination through 
Coordinated Interventions to Prevent and Control Heart 
and Lung Disease Risk (DECIPHeR) Alliance. The Alli-
ance comprises seven Implementation Research Centers 
(UG3/UH3 funding mechanism) and a research coordi-
nating center (U24) [38].

CIRCL‑Chicago implementation research center
The Community Intervention to Reduce CardiovascuLar 
Disease in Chicago (CIRCL-Chicago) Implementation 
Research Center, co-directed by multiple principal inves-
tigators Kho, Smith, and Davis, is a partnership among 
academic research institutions, community health center 
(CHC) networks, Total Resource Community Develop-
ment Organization (TRCDO) (a faith-based community 
outreach hub), and national advisory groups. TRCDO 
was established as a 501(c)3 entity to assist at-risk fami-
lies in need of immediate wraparound support services. 
In 2013, Pastors for Patient-Centered Outcomes Research 
(Pastors4PCOR) joined TRCDO’s service roster, contrib-
uting expertise and research engagement support to local 
FBOs. Pastors4PCOR’s mission is to “inform, inspire, and 
engage congregations in research through partnership.” 
Since its inception in 2015, Pastors4PCOR has engaged 
and trained 125 Community Members, 59 Research Min-
istry Ambassadors (RMAs) (including in CITI Human 
Subjects Research), and 32 RMA Trainers (for spread and 
sustainment), representing more than 55 FBOs. Popular 
activities include community-based Institutional Review 
Board (IRB) training and a faith-based community health 
assessment of health priorities and factors with com-
munity members [39]. In 2016 and 2018, Pastors4PCOR 
administered a 10-item community health assessment to 
FBOs ranging in size from 500 to 2,000 in Chicago and 
collected 836 surveys from residents living in 12 ZIP 
codes. BP was the highest-rated health priority in both 
surveys—the pandemic further exacerbated concerns 
[11].

CIRCL-Chicago will test a package of implementa-
tion strategies for the community-adapted Kaiser bundle 
[11] versus the package plus practice facilitation (PF)—a 
strategy aimed at assisting primary care practices with 
developing capacity for sustained implementation of evi-
dence-based interventions and practice changes [40]—
in South Side CHCs. Our specific aims are presented 
in Table  1. Although the literature is limited, practice 
facilitation has demonstrated modest impacts on reach 
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of the intervention (primary outcome) for a host of pri-
mary care–delivered interventions [41]. Our study design 
underwent extensive community review and incorpo-
rated the perspectives of various partners and interested 
parties, as well as input from NIH scientists and other 
grantees in the DECIPHeR Alliance through its various 
subcommittees. This adaptation process is described in 
two published articles [11, 42].

Methods/design
Models and frameworks
CIRCL-Chicago will use EPIS (Exploration, Preparation, 
Implementation, and Sustainment) as the process model 
[43]. The Dynamic Adaptation Process (DAP) model [44], 
designed for use in conjunction with EPIS, will be used 
to adapt the Kaiser bundle and implementation strate-
gies. Assessment and characterization of context will be 
guided by the Crosswalk of IMplementation models and 
frameworks to advance health Equity (IM4Equity), a new 
framework developed by the DECIPHeR Alliance to bet-
ter capture the structural, societal, and sociopolitical 
drivers of health disparities as they pertain to implemen-
tation of health interventions to achieve health equity 
[45]. RE-AIM is the evaluation framework [46]. The 
Implementation Research Logic Model (IRLM) [47] will 
be used to bring these models and frameworks together. 
The CIRCL-Chicago IRLM was published in Smith et al. 
[42] following our UG3 phase work; a final IRLM will be 
published with the primary outcomes.

Setting
In 2018, the estimated rate of hypertension was 27.7% 
of the adult population in Chicago [48]. Hyperten-
sion rates in Chicago’s South Side community are sig-
nificantly higher, at 36.9% on average for AA/B adults. 
CIRCL-Chicago will bring together two CHCs with 
clinic locations in the South Side community— Access 
Community Health Network (ACCESS), a federally 
qualified health center, will contribute 7 health cent-
ers (i.e., clinic locations) and Advocate Aurora Atrium 
Health will contribute 9 (n = 16 total clinics)—all of 
which will implement the adapted Kaiser bundle and 
half will receive PF. During the UG3 phase of the pro-
ject, the team worked closely with community mem-
bers and partners to design a community-oriented 
model for delivery of the Kaiser bundle in coordina-
tion with FBOs and trusted community organizations, 
chiefly TRCDO. The Pastors4PCOR program, which 
is the conduit between TRCDO and its partner FBOs, 
trains RMAs in human subject research to recruit 
and consent participants, collect data, and perform 
BP measurements. Beyond Pastors4PCOR, TRCDO 
is positioned to provide services for identified health-
related social risk (HRSR) identified in study assess-
ments. TRCDO operates a food pantry and assists 
community members with housing and utility assis-
tance, helps members obtain health insurance, among 
other services. More information about this coordi-
nated partnership and how it was developed in the UG3 
phase of this study is available in Philbin et al. [11].

Table 1 Specific aims

Legend: BP blood pressure, CHC community health center, FBO faith-based organization, PF practice facilitation

Aim 1: Test the impact of practice facilitation on reach of a community‑adapted Kaiser bundle

Our primary implementation aim is to compare the reach of the community-adapted Kaiser bundle (i.e., the proportion of patients within a CHC who 
receive the Kaiser bundle) between the two arms (PF vs. non-PF) over the 24-month implementation period. Hypothesis: CHC clinics assigned to receive 
PF will provide more patients with Kaiser bundle intervention components (reach) compared to the non-PF clinics

Aim 2: Test the impact of practice facilitation on blood pressure control

Our health-related effectiveness aim is to compare the proportion of participants with controlled BP between the two arms (PF vs. non-PF) 
at 12 months (after each participant’s study enrollment date). Hypothesis: Participants receiving care in PF clinics arm will have greater BP control compared 
to those receiving care in the non-PF clinics because of greater implementation success resulting from PF

Aim 3: Convene community partners in ongoing, prospective adaptation of the implementation

Extending outward from our core coalition, we will engage community leaders and patients in the South Side of Chicago in a prospective, data-driven, 
community-engaged adaptation of the way in which the Kaiser bundle is implemented to maximize effectiveness and alignment with local commu-
nity preferences, needs, and resources [see 11, 42 for results of this work thus far]. Hypothesis: Community-engaged adaptation will improve implementa-
tion and sustainability

Aim 4: Disseminate findings internally to community partners and externally through creation of community implementation toolkits

In addition to academic dissemination, we will create community implementation toolkits designed to provide a step-by-step guide with resources 
and references for continual, community-driven adaptation; coordinated intervention between CHCs and FBOs; and the use of PF for hypertension 
management implementation. We will also coordinate with partners to present to their internal leadership, medical providers and other community 
groups who can take the results and scale them within their organizations
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Clinical intervention
The clinical intervention is an adaptation of the Kaiser 
bundle to match the needs of a predominantly AA/B 
community with significant cardiovascular disease 
disparities and for implementation by CHCs in coor-
dination with FBOs. Details on adaptions to the Kai-
ser bundle made during the UG3 phase of the study 
are presented in a Table 2. All protocols are consistent 
with the 2017 Guideline for the Prevention, Detection, 
Evaluation, and Management of High Blood Pressure 
in Adults [49].The components of the intervention, and 
how they will be applied in our study, are as follows.

1. Creating and maintaining a registry of adults 
with hypertension. Our community-based reg-
istry is a HIPAA-compliant data infrastructure 
called the Eureka platform (https:// info. eurek aplat 
form. org/ our- servi ces/). A unique Northwest-
ern  Eureka  instance was developed to e-consent 
patients, gather study eligibility information, and 
then track study consent, participation, and follow-
up.

2. Developing and distributing BP control reports. Con-
sistent with the Kaiser bundle, clinic-level reports 
about BP control will be distributed on a quarterly 
basis to practice managers and BP Champions in the 
CHCs.

3. Developing and distributing a standardized BP meas-
urement and treatment protocol. In collaboration 
with community partners, our team will develop and 
distribute a simplified BP measurement protocol for 
use by CHCs and RMAs. This protocol will be used 
in training and form the basis of fidelity indicator 
identification from EHR data.

4. BP follow-up visits. These visits will be completed 
with medical assistants or trained research coordina-
tors (under physician supervision) at CHCs. BP fol-
low-up readings may also be completed by RMAs in 
the community.

5. Single-pill combination therapy. Clinicians will be 
encouraged to prescribe single-pill combination ther-
apy for appropriate patients. We will provide educa-
tional seminars in the community about antihyper-
tensive medication.

6. Community resources. A new component of the 
Kaiser bundle, community members will be queried 
for HRSRs and referred to appropriate community 
resources, including TRCDO.

Participants
There are two samples in CIRCL-Chicago: 1) study par-
ticipants and 2) CHC staff.

Study Participants
To test the effectiveness of the adapted Kaiser bundle on 
BP control, participants will be recruited into the hyper-
tension registry from the South Side Chicago community 
within engaged CHCs and by FBOs during the 12-month 
implementation period. Recruitment materials will be 
customized for these recruitment venues.

Recruitment through CHCs. We will recruit patients 
via blood pressure registries/EHR queries in participating 
clinics. Reports will identify adults who are 18–85 years 
old, have a documented in-person encounter, and a doc-
umented diagnosis of hypertension, and who do not have 
documented end-stage renal, dementia, or hospice care.

A study coordinator will perform outreach to identi-
fied individuals via telephone, email, mail, and/or in-per-
son clinic visits. Participants may also be referred to the 
study by their clinician during clinic visits or by word-of-
mouth. The potential participant will meet with a study 
coordinator to complete the informed consent process, 
including providing education about the study, answering 
any questions the patient may have, explaining the opt-
out and withdrawal processes and obtaining baseline BP 
measurements.

Recruitment through FBOs. Recruitment in FBOs 
will be conducted by study coordinators and RMAs 
who completed the Pastors4PCOR training via health 
fairs, community outreach, and other local events. Par-
ticipants will be determined to be eligible if they self-
report having been told by a clinician that they have a 
diagnosis of hypertension. If a potential participant’s 
baseline BP measurement is consistent with hyperten-
sion (i.e., ≥ 140/ ≥ 90  mmHg), but the person does not 
have or cannot recall whether they have been diagnosed 
with hypertension, they will require diagnosis by a clini-
cian—the study team will provide information to help the 
person connect with primary care if needed. The study 
team will follow up with the person up to four times to 
inquire about scheduling and completing a medical visit. 
If the person receives a diagnosis, they will be eligible. 
Although some participants enrolled via the FBOs will 
not receive care in a study CHC, they will nonetheless be 
enrolled, assessed, and followed with specific questions 
pertaining to receipt of medical care in non-study clinics.

CHC staff
CHC staff from the 16 clinics will be recruited to com-
plete surveys and participate in focus groups concerning 
implementation. Invitations will be sent via email to all 

https://info.eurekaplatform.org/our-services/
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eligible staff in the practice, including primary care cli-
nicians, advanced practice providers, nurses, clinic sup-
port staff, and leaders (e.g., practice managers). In-person 
recruitment during staff meetings will also be used fol-
lowing email invitations. Surveys will be administered via 
REDCap at baseline and again at 6 and 24  months into 
implementation. Adapted versions of the Acceptabil-
ity of Intervention Measure, Intervention Appropriate-
ness Measure, and Feasibility of Intervention Measure 
measures [50] will be used to assess the components of 
the Kaiser bundle as well as implementation strategies. 
We will also administer the Change Process Capabil-
ity Questionnaire [51] at baseline, and short forms vali-
dated by Smith et  al. [52]of the Organizational Change 
Recipients’ Beliefs Scale [53] and Implementation Lead-
ership Scale [54]. Focus groups will be conducted at 6, 
12, 18, and 24  months after beginning implementation 
of the adapted Kaiser bundle. Interview guides will be 
developed using key domains of the EPIS model and the 
IM4Equity framework [45]. Where allowable by their 
CHC, the staff participants will receive monetary com-
pensation for surveys and focus groups as allowable.

Study procedures
Community members who consent will be enrolled in 
the study via the Eureka platform (i.e., community-based 
hypertension registry). Participants will undergo a BP 
measurement with a trained study coordinator or RMA 
using automated BP cuffs at baseline and 12  months 
post-enrollment. In the case of a hypertensive crisis (i.e., 
BP readings ≥ 180/ ≥ 120 mmHg), the participant will be 
put in contact with the study cardiologist for assessment 
and a plan of action (e.g., urgent care/emergency depart-
ment visit). Already established clinical workflows will 
be followed in medical settings. Participants will also be 
invited to complete study surveys (detailed below) via 
the Eureka platform at baseline, 4 months, 8 months, and 
12  months post-enrollment. In the case of an identified 
HRSN, participants will be provided with a list of rel-
evant local resources. Community participants will not 
receive compensation for BP measurement and surveys 
in Eureka.

Study design
CIRCL-Chicago is a Type 3 effectiveness-implemen-
tation hybrid study [55]. We will test the impact of PF, 
an evidence-based strategy, on the implementation of 
the adapted Kaiser bundle, compared to implementa-
tion without PF, in CHCs. We will employ a two-arm 
(Kaiser bundle with PF or Kaiser bundle without PF; 1:1 
allocation) parallel cluster (clinic-level) randomized con-
trolled trial, utilizing matching based on clinic size and 
the proportion of AA/B adults served annually to ensure 

a balanced distribution across arms. Figure  1 provides 
a modified version of the Consolidated Standards of 
Reporting Trials (CONSORT) diagram for cluster rand-
omized trials [56]. Study condition cannot be masked for 
CHCs and the PF. A statistician will have access to ran-
domization assignment to prepare reports for the Data 
Safety and Monitoring Board. All investigators, staff, and 
participants will be kept masked to outcome measure-
ments and trial results until all analyses are final.

Implementation strategies
CIRCL-Chicago will use a “package” of implementation 
strategies headlined by community-engaged adaptation, 
PF, and education and training. Additional implementa-
tion strategies identified in our UG3 work are included in 
the study IRLM [57] that appears in Smith et al. [42].

Community‑engaged adaptation
During implementation, we will follow the Dynamic 
Adaptation Process model [58] to engage community 
and implementation partners. This model is a prospec-
tive, data-driven approach involving (1) identifying core 
components of the Kaiser bundle and their adaptable 
characteristics, (2) developing guidance to implementers 
on allowable adaptations to maintain fidelity, (3) creat-
ing a system for monitoring fidelity during delivery, and 
(4) identifying organizational/delivery system adapta-
tions. We will integrate community-based implementa-
tion research methods and principles [37] with the DAP 
to align our implementation to the local community 
context.

Practice facilitation
PF is a method to help practices implement evidence-
based interventions [59], with demonstrated success in 
improving care across a range of common chronic dis-
eases [41]. The CIRCL-Chicago PF team includes one 
experienced practice facilitator who will be responsi-
ble for working with “BP champions” at each CHC site 
to develop training materials to optimize approaches 
for educating practices on the implementation of the 
adapted Kaiser bundle. Components of PF are:

Practice Tailoring. Clinical workflows to support the 
Kaiser bundle will be designed in collaboration with 
CHCs. Our clinician and staff champions, together with 
the practice facilitator, will tailor intervention and data 
collection strategies to be feasible for most practices, 
given local resources.

Program Tools & Materials. The practice facilitator 
will use a set of resources and tools to support BP con-
trol, including educational materials to support core 
skills (e.g., motivational interviewing, workflow opti-
mization), validated and evidence-based BP control 
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resources, community-informed patient education 
materials, and FBO-community-CHC linkage tools.

Practice-Level Facilitation Activities. The practice 
facilitator will work with the PF clinics for 24  months 
to support the implementation of the adapted Kaiser 

bundle workflows. Immediately prior to the start of the 
facilitated implementation phase (months 1–3 of the 
UH3 Phase), the practice facilitator will perform an ini-
tial assessment and develop an action plan for imple-
mentation that reflects practice readiness and needs. 
They will meet with practices approximately once per 

Fig. 1 Modified CONSORT Diagram for Cluster Randomized Trial. Legend. AHA – American Heart Association. BP – blood pressure. CHC – 
community health center. HRSN – health-related social need
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month. The practice facilitator will not perform pri-
mary data collection but will assist practices in using 
their EHRs to develop reports to support performance 
monitoring and facilitate modification to the EHR to 
support clinical decision support and effective docu-
mentation for the adapted Kaiser bundle.

Education and training
We will provide training materials and resources to 
promote reliable and accurate use of automated BP 
cuffs, which the study provided to the FBOs and CHCs 
for use in this study. As with the current RMA training 
program, we will establish competency-based criteria 
to “certify” RMAs and study coordinators to accurately 
measure BP using these automated cuffs.

Capacity building
The study team and Steering Committee identified the 
following capacity building and engagement activi-
ties for CHCs and FBOs: 1) co-learning; 2) raising 

awareness of the partnership; 3) collaborative inter-
pretation of results and manuscript preparation; and 4) 
partnership involvement in implementation [60].

BP Champions
We will engage BP champions in the CHCs to work 
closely with the practice facilitator and serve as the 
main point of contact with the study team. The cham-
pion will also be trained on the quarterly hypertension 
reports and will lead review with the practice man-
ager and primary care clinicians. Our CHC partners 
have established processes for selecting champions for 
similar practice change initiatives that we will follow in 
this study, which can include champions shared across 
practice sites within their respective networks.

Measures
Assessment of context
We will assess barriers and facilitators within each ser-
vice system (FBOs and CHCs) from the perspective of 

Table 3 Implementation outcomes

Legend. Sources: Ad Administrative data from the Eureka platform, Im implementers (CHC & FBO staff), PF Practice Facilitators, L leaders, P patients, R research team. 
Methods: Ad Administrative or publicly available surveillance data, I implementation team and CHC staff focus groups, S survey

Other Abbreviations. BP blood pressure, CHC community health center, EHR electronic health record, FACITS Facilitation Activity & Intervention Tracking System, FBO 
faith-based organization

Variable/Construct Measure(s)/Metrics Source Method

RE-AIM Implementation Evaluation Framework Reach 1. Proportion of enrolled community members 
(study participants) engaged in the intervention
2. Proportion of eligible patients in community 
who express interest in the Kaiser bundle

EHR/Ad EHR/Ad —
—

Effectiveness (of 
the clinical interven-
tion)

Effect size of Kaiser bundle (BP control rate) BP measurement

Adoption Number and proportion of delivery agents 
that deliver assigned component(s) of the Kaiser 
bundle to study participants (specific to FBO 
and CHC contexts)

EHR —

Implementation

a. Acceptability Acceptability of Intervention Measure (AIM) [50] 
4-items (α = .85)

L, Im, PF S

b. Appropriateness Intervention Appropriateness Measure (IAM) [50] 
4-items (α = .91)

L, Im, PF S

c. Cost Cost capture survey [61] time-driven activity-
based costing methods [62]
BP control services provided

Im, PF, R
EHR

S
—

d. Feasibility Feasibility of Intervention Measure (FIM) [50] 
4-items (α = .89)

L, Im, PF S

e. Fidelity FACITS system [63] to assess fidelity to the PF 
protocol (PF arm only)

Im, PF, Ad S

Sustainment CHCs: Clinical Sustainability Assessment Tool 
(CSAT)Short Form [64], 7 domains, 21 items total
FBOs: Program Sustainability Assessment Tool 
(PSAT) Short Form [64], 8 domains, 40 items total
Sustainment of Kaiser bundle activities, use of pro-
gram tools, etc

L
L
EHR

S, I
S, I
—
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workers in these settings using brief surveys and focus 
groups with FBO RMAs and CHC clinicians/leadership/
staff.

Implementation outcomes
Table  3 contains the implementation outcomes, opera-
tionalized according to the RE-AIM evaluation frame-
work [46]. The sources and method of data collection are 
also noted.

BP outcomes
The main clinical effectiveness measurement are the BP 
readings of participants in the community-based hyper-
tension registry at study entry and 12  months post-
enrollment. Trained study staff (coordinators and RMAs) 
will measure BP using study-provided BP cuffs to ensure 
appropriate calibration and reduce variability in method.

Participant outcomes
Participants enrolled in Eureka will complete surveys 
at baseline, 4-months, 8-months, and 12-months post-
enrollment about factors related to BP control, which 
include health behaviors (e.g., diet, physical activity), 
adherence, and HRSNs.

Strategy tracking
Fidelity to individual strategies as well as to the study’s 
implementation protocol will be captured using two 
methods. For PF, the independent variable, we will use 
the Facilitation Activity & Intervention Tracking System 
[63], developed in prior studies by members of the team, 
to continuously monitor activities for any unusual pat-
terns or changes. Overall, the Longitudinal Implementa-
tion Strategy Tracking System (LISTS) [65, 66], designed 
to be used in conjunction with the IRLM, uses a timeline 
follow-back procedure, reported monthly, for implemen-
tation researchers to track changes in strategies, focused 
on: adding a new strategy, changing an existing strategy 
(e.g., actor, dose), and discontinuing a strategy. Use of 
LISTS began during the UG3 phase and will continue 
throughout the project period.

Statistical analysis plan and power
Implementation outcome: Reach
The primary analysis is to compare the reach of a adapted 
Kaiser bundle in CHCs randomized to implementation 
with vs. without PF over a two-year period of implemen-
tation support. Reach is defined as receipt of one or more 
clinical components of the Kaiser bundle (e.g., single pill 
combination therapy, BP checks per protocol) and is yes 
[1]/no[0] per participant enrolled in Eureka. The reach 
metric is equally applicable across the two arms. A mul-
tilevel logistic regression will be used to account for the 

clustered design. Reach at post-intervention will be mod-
elled as a function of intervention while adjusting for 
covariates known to be risk factors for BP control: pre-
intervention BP control status, systolic BP, age, sex, race, 
body mass index, physical activity, smoking and alcohol 
drinking status, highest educational status, health insur-
ance coverage, history of diabetes, chronic kidney dis-
ease, patient recruitment source (FBO or CHC) (all prior 
are patient-level), provider specialty (clinician-level), and 
neighborhood deprivation index (clinic-level). PF will be 
conducted by only one practice facilitator; thus, we do not 
expect to use heterogeneous variance structures. Primary 
analyses will be based on intention-to-treat approach 
(including all participants in the Eureka platform, i.e., 
those consented to and eligible for the study). Degrees 
of freedom will be calculated using the Kenward-Roger 
method. Parameters needed for power calculation in our 
study—particularly intraclass correlation (ICC), coef-
ficient of variation (CV), and proportion of variation in 
the outcome explained—were estimated using data from 
the EHRs of the participating clinics. We found an ICC of 
0.017, CV of 0.35, and variation explained of 6.9% from a 
mixed-effect logistic regression model using data from 10 
South Side CHC clinics. To ensure sufficient power, we 
doubled the ICC to 0.034 in our power calculation. The 
outcome was controlled BP for the ith individual in the 
jth clinic. Adjusted baseline covariates include baseline 
BP control, systolic and diastolic BP, age, sex, race, smok-
ing, history of diabetes, chronic kidney disease, and clinic 
size.

Using the NIH sample size calculator for a two-arm 
parallel cluster-randomized trial, we will need a total of 
16 clusters (8 per arm) to detect an effect size (increase in 
the proportion of eligible individuals who received Kai-
ser intervention component) of at least 17% while using 
an analysis of a simple difference, a cluster size of 300 
patients with hypertension, a power of 90%, an alpha of 
0.05, control arm reach rate of 60%, and our calculated 
ICC of 0.034, cluster size CV of 0.35, and 6.9% proportion 
of variation in the outcome explained by adjusted covari-
ates. Allowing for 20% drop-out, a sample of 360 par-
ticipants is needed from each clinic, resulting in a total 
sample size of 5,760 with approximately half (n = 2,880) 
participants in each arm. In our preliminary study using 
data from 10 South Side clinics, we identified on aver-
age 1,500 eligible patients with hypertension per clinic 
per year. Although there is not a large body of literature 
on which to base our expected effect size, in one rigor-
ous study conducted in Veterans Health Administration 
primary care sites, reach increased from 46.4% to 65.4% 
(19%) after the introduction of PF [67].

Secondary implementation outcomes are specified in 
Table  3 and include adoption of bundle components by 
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clinicians and RMAs; acceptability, appropriateness, 
and feasibility of each component of the adapted Kai-
ser bundle; fidelity of strategy and intervention delivery 
(described above); implementation costs (described in 
Implementation Costing, below); and sustainability of the 
intervention and implementation strategies specific to 
context.

Effectiveness Outcome: BP control
The main health-related effectiveness aim is to com-
pare the proportion of patients with controlled hyper-
tension in the intervention and control arms at one 
year (12  months) after each participant’s enrollment 
(i.e., the consent date in Eureka). These metrics apply 
equally across both arms. We will examine differ-
ences in BP control by implementation strategy con-
dition (with PF vs. without PF). The primary health 
outcome is BP control (yes [1]/no[0]) defined as an 
average systolic BP ≤ 140  mmHg or an average diastolic 
BP ≤ 90  mmHg. A multilevel logistic regression will be 
used to account for the clustered design in a cohort sam-
ple with a BP measurement at two timepoints (baseline 
and 12-months). Post-intervention BP control will be 
modeled as a function of intervention, adjusting for pre-
intervention BP control status and other covariates. The 
same patient-, clinician-, and clinic-level covariates as 
above will be included. Primary analyses will be based on 
intention-to-treat.

Concerning power, in a study that adapted the Kaiser 
bundle for safety-net clinics, the control rate was 66% 
after two years in AA/B adults [68]. Assuming a power of 
90%, alpha of 0.05, ICC of 0.034, control arm proportion 
of BP control of 66%, and 6.9% proportion of variation in 
the outcome explained due patient and physician level 
covariates, we will need at 16 total clusters (8 clusters per 
arm) to see an effect size of at least 16% using an analy-
sis of a simple difference. Allowing for 20% drop-out, a 
sample of 360 participants is needed from each clinic 
(n = 2880 per arm).

Qualitative and mixed‑methods analysis
A trained team of investigators and RMAs will use Rapid 
Qualitative Analysis [69] to (a) conduct content analysis 
and identify themes then (b) develop ‘summary templates 
[70] from the focus group transcripts. For reliability, a 
random selection of 20% of recorded time will be double-
coded [71]. Disagreements in coding will be resolved via 
expert consensus. Mixed-methods analysis will include 
“merge the data” [72], which involves bringing together 
quantitative and qualitative data through complementa-
rity [73, 74].

Implementation costing
Cost analysis is central to the implementation evalua-
tion and for providing data of use to potential adopters 
of the adapted Kaiser bundle (e.g., administrators, pol-
icy makers) implemented in the manner proposed. We 
will: (a) estimate the cost associated with implement-
ing the adapted Kaiser bundle, and (b) assess the short-
term cost-effectiveness of the intervention relative to BP 
control as usual. Both analyses will be conducted from 
the perspective of an adopting community and sepa-
rated into costs borne by FBOs and CHCs. Time-driven 
activity-based costing methods [62] will be employed to 
estimate costs associated with adapting the Kaiser bun-
dle, training providers and other involved individuals, 
implementer delivery time, PF activities, and other per-
sonnel time to support implementation. Discrete imple-
mentation strategy costs will be aggregated to estimate 
total implementation costs, and costs will be estimated 
for each phase of EPIS, as in prior implementation stud-
ies [75, 76]. An activity-based costing approach will 
allow us to value activities both locally (Chicago) and 
from national data sources (e.g., Current Population Sur-
vey, US Department of Labor), providing estimates rel-
evant for scale-up in other communities nationwide. A 
cost-effectiveness analysis (CEA) will be undertaken to 
assess economic benefit. Consistent with most CEAs, we 
hypothesize that the additional costs associated with the 
adapted Kaiser bundle will lead to an increase in the BP 
control rate, compared to the change in BP control rate in 
a control community during the same period. The trade-
off between cost and effectiveness will be calculated via 
an incremental cost-effectiveness ratio (ICER), where 
ICER =  (costKaiser –  costcontrols) /  (effectivenessKaiser—
effectivenesscontrols),  costKaiser –  costcontrols is the imple-
mentation cost of the community-adapted Kaiser bundle 
(i.e., the costs above and beyond usual BP control in the 
comparison community), and  effectivenessKaiser—effec-
tivenesscontrols is the percentage improvement in BP 
control rate in the intervention community minus the 
percentage improvement in the comparison community 
during the same time period. We will estimate the pre-
cision of the CEAs using a bootstrapping approach [77]. 
A series of 1,000 random samples will be drawn with 
replacement from the data. Thus, to replicate our esti-
mates of the costs and effectiveness, we will randomly 
sample both groups 1,000 times and recompute cost and 
effectiveness after each resampling. Using this bootstrap-
ping technique, we will develop cost-effectiveness accept-
ability curves [77] that give the probability that the CEA 
falls below thresholds that clinicians and policymakers 
deem to be relevant for decision making (e.g., $ per 1% 
improvement in BP control rate).
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Discussion
Alarming cardiovascular health disparities persist 
between AA/B and non-Hispanic White individuals in 
the United States [78, 79]. The CIRCL-Chicago study is 
poised to provide evidence of health clinic- and com-
munity-level implementation strategies to improve BP 
control among patients and community members in Chi-
cago’s South Side community that could translation to 
similar urban areas nationally and elsewhere.

The CIRCL-Chicago study protocol underwent sev-
eral major changes from submission of the grant appli-
cation in 2019 to what is presented in this paper. As 
described in Smith et  al. [42], these changes were by 
design. The first (UG3) phase of the biphasic award 
brought together diverse community members and 
implementation partners to refine the protocol with 
an explicit goal of interventions, strategies, and study 
designs that were acceptable to the community, higher 
likelihood of sustainability, and scientifically rigorous 
[11]. Through consultation with the funder, we changed 
from a quasi-experimental design to a rigorous test of a 
single evidence-based implementation strategy (PF) at 
the CHC level using a parallel cluster-randomized trial 
design.

The change in study design required active enrollment 
and consenting of participants, which led to our adop-
tion of the Eureka platform for the hypertension registry 
and electronic data capture, a critical component of the 
Kaiser bundle. This change represents one of the most 
challenging aspects of the study—participant recruit-
ment and enrollment. The total number of participants 
to be recruited for the study based on power calcula-
tions (N = 5,760) is a small portion of those eligible in the 
CHCs (approximately 24,000) and broader South Side 
community but is nonetheless a large number for the 
time frame and resources available (e.g., staff time, inabil-
ity to provide participant incentives).

Finally, in addition to a rigorous test of PF on increas-
ing the reach of the adapted Kaiser bundle in CHCs, by 
applying the Dynamic Adaptation Process model [44], we 
will develop and evaluate a community-driven adaptation 
for a community experiencing cardiovascular health dis-
parities. Ensuring the fit of an intervention developed in 
a different context with the resources of the local context 
and the priorities and preferences of the community has 
the potential for great impact on health disparities.
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