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Abstract

Background: Hypertension (HTN) control among Blacks in the USA has become a major public health challenge.
Barriers to HTN control exist at multiple levels including patient, physician, and the health system. Patients also
encounter significant community-level barriers, such as poor linkage to social services that impact health (unstable
housing, food access, transportation). We describe a multi-component needs assessment to inform the development,
implementation, and evaluation of a program to improve HTN management within a large healthcare system in New
York City (NYC).

Methods: Guided by the Community-Based Participatory Research (CBPR) and Consolidated Framework for Imple-
mentation Research (CFIR) frameworks, data will be collected from four main sources: (1) quantitative surveys with
health systems leadership, providers, and staff and with community-based organizations (CBOs) and faith-based
organizations (FBOs); (2) qualitative interviews and focus groups with health systems leadership, providers, and staff
and with CBOs and FBOs; (3) NYC Community Health Survey (CHS); and (4) New York University (NYU) Health system
Epic Electronic Health Record (EHR) system. The data sources will allow for triangulation and synthesis of findings.

Discussion: Findings from this comprehensive needs assessment will inform the development of a clinic-commu-
nity-based practice facilitation program utilizing three multi-level evidence-based interventions (nurse case man-
agement, remote blood pressure (BP) monitoring, and social determinants of health (SDoH) support) integrated as

a community-clinic linkage model for improved HTN control in Black patients. Integration of stakeholders' priorities,
perspectives, and practices into the development of the program will improve adoption, sustainability, and the poten-
tial for scale-up.
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Contributions to the literature

» Community-clinic linkage models (CCLMs) provide an
opportunity to unite stakeholders to implement com-
prehensive evidence-based interventions (EBIs) into
real-world settings, targeting underserved populations,
to mitigate existing disparities.

» To optimize adoption and sustainability of the model,
the implementation context must be assessed to under-
stand barriers and facilitators to EBI implementation.

o This protocol synthesizes a comprehensive range of
quantitative and qualitative strategies including diverse
stakeholder feedback, characterization of the hyper-
tensive population, and assessment of implementation
context within primary care clinics and the community
to inform the development of a CCLM and PF strategy
tailored to the target population and context.

Background

Hypertension (HTN) remains a major public health chal-
lenge in the USA. Nearly half (45%) of North American
adults have been diagnosed with HTN [1], and of those,
only about half (53%) have their HTN under control [2].
Uncontrolled HTN is a leading cause of cardiovascular-
related deaths and drives high healthcare expenditure
nationally [3]. As a precursor to many cardiovascular
outcomes, it also serves as the single most influential
driver of the mortality gap between Blacks and Whites
[4]. HTN diagnoses are disproportionately high among
non-White racial/ethnic groups, with rates in the USA
highest among Blacks [5]. This disparity is particularly
stark in New York City (NYC), where 43.5% of Blacks
are diagnosed with HTN vs 27.5% of Whites [3], and is
underscored by the low HTN control rates that Blacks
exhibit nationally (48.5%) when compared with Whites
(55.7%) [2].

Achieving HTN control is essential for improving car-
diovascular outcomes and reducing disparities. However,
barriers to HTN control exist at multiple levels, including
the patient, physician, health system, and community lev-
els. At the patient level, <50% of individuals are estimated
to adhere to their prescribed antihypertensive medica-
tions after 1 year of treatment [4], even though high
adherence is a requisite for HTN control [5]. This trend is
most prevalent among African Americans [6-9]. Lack of
patient engagement also represents a significant barrier
to blood pressure (BP) control, despite the evidence that
higher patient engagement leads to a greater reduction in
BP [10]. At the physician level, clinical inertia contributes
to uncontrolled HTN: estimates of medication initiation
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by primary care physicians have been as low as 26%, and
intensification is 16%, for patients diagnosed with HTN
[11]. Poor integration of clinical decision support (CDS)
tools into care can serve as a barrier at the health sys-
tem level [12], whereas poor linkage to social services
resources, which can influence health outcomes, impedes
HTN control at the community level [12, 13].

The co-existence of numerous multi-level barriers to
HTN control underscores both the challenge and the
importance of developing efficacious interventions that
improve HTN outcomes and address disparities. Several
multi-level evidence-based interventions (EBIs) exist to
address HTN control including remote BP monitoring
(RBPM) [14-19], and incorporation of nurse case man-
agement (NCM) and community health workers (CHWs)
into team-based care [20]. Numerous trials have recorded
decreases in BP associated with use of RBPM [19, 21—
24]. This effect may be even greater among Blacks, as
illustrated by a randomized control trial conducted by
Roger and colleagues which showed a two times greater
reduction among Black RBPM users than among White
participants [19]. Integration of NCM and CHWs into
team-based care is also effective for improving HTN
control. Both have shown positive impact on patient-
and health system-level barriers (e.g., can improve
medication adherence), resulting in demonstrated HTN
improvement among patients [20]. CHWs are effective
at engaging community members in evidence-based BP
management strategies and addressing social determi-
nants of health (SDoH) needs [25-27], bridging the gap
between healthcare systems and underserved communi-
ties, particularly as part of a team-based care unit in pri-
mary care settings [28, 29]. Prior evidence demonstrates
the effectiveness of using CHWs to help minority patients
achieve improved HTN outcomes [30, 31].

Despite its effectiveness, adoption of EBIs in primary
care settings for HTN control among Blacks is subopti-
mal and requires leveraging multiple-level partnerships
to improve reach and sustainability. To achieve popula-
tion health goals and health equity, key stakeholders such
as providers, insurance companies, and community-
based organizations (CBOs) must collaborate and sus-
tain cooperation to encourage EBI adoption among Black
community members for improved outcomes [32].

Community-clinic linkage models (CCLMs) repre-
sent an opportunity to bring together key stakehold-
ers to enhance the effectiveness and adoption of EBIs in
real-world settings. Islam and colleagues define CCLMs
as “partnerships to help connect health care providers,
community organizations, and public health agencies
so that they can improve patients’ access to preven-
tive care, chronic care, and social services” [33]. They
are often composed of multiple EBIs, integrated into
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Fig. 1 PACE intervention framework
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a comprehensive intervention which targets complex
health problems at multiple levels of influence. Despite
the inherent benefits of CCLMs, healthcare contexts pre-
sent unique challenges to their implementation, due to
logistical (financial, administrative), patient (reimburse-
ment challenges), and practice (challenges integrating
interventions into workflows) factors [34, 35]. Further-
more, interventions that target the Black community
must be adapted to address unique cultural contexts.
Coupled with the inordinate time often needed to trans-
late EBIs into real world settings (up to 17 years) [36],
these factors highlight the need for an implementation
strategy to facilitate an effective and timely translation
process. Practice facilitation (PF) is one such implemen-
tation model. Used for tailoring and scaling interventions
to healthcare settings, PF endeavors to build organiza-
tional capacity to support the integration of such EBIs
into existing practice workflows [37, 38], whilst engag-
ing key stakeholders in the healthcare system and the
community.

The objective of this paper is to describe a multi-com-
ponent, multi-level mixed methods needs assessment for
a HTN management program guided by the Commu-
nity-Based Participatory Research (CBPR) [39-43] and
Consolidated Framework for Implementation Research
(CFIR) [44] frameworks. The needs assessment will eval-
uate the context, barriers, and facilitators of implement-
ing a CCLM comprised of three EBIs (NCM, RBPM, and
SDoH support using a PF strategy; collectively termed
Practice Support and Community Engagement [PACE])

within primary care practices in New York City. The
needs assessment results will be applied to inform the
development of the tailored PF strategy.

Methods

Study design

Brief overview of the needs assessment

for the clinic-community-based implementation program

for hypertension control

The needs assessment for the program will be carried out
between September 2020 and August 2023. The program
will target Blacks with uncontrolled HTN followed in 27
primary care practices within the New York University
Langone Health (NYULH) system. The program consists
of two phases: (1) the pre-implementation phase, which
comprises the needs assessment and refinement of the PF
strategy, and (2) the implementation phase, which imple-
ments and evaluates a community-clinic linkage model.
This model comprises three EBIs collectively termed
PACE, which includes HBPM, NCM, and SDoH Support.
Practice facilitators will assist each of the 25 primary care
practices plus 2 pilot sites in the implementation of PACE
(Fig. 1), in a step-wedged cluster randomized control trial
design [45-48].

To maximize the effectiveness of the program on
HTN-related disparities, PACE must be implemented
and sustained within the primary care settings where
Black communities receive care. Thus, the aim of this
needs assessment study is to assess the varying contexts
in which PACE will be implemented, in order to develop
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a PF strategy that is optimized for adoption, fidelity, and
sustainment of the program. To achieve this aim, we
will use a mixed-methods (quantitative and qualitative)
approach to carry out a series of activities to tailor and
refine the PACE intervention (see the “Primary data” and
“Secondary data” sections for additional details). Results
will guide the selection of a PF strategy that is tailored to
address the barriers and facilitators identified.

Conceptual frameworks

Two conceptual frameworks will guide this needs assess-
ment: the Community-Based Participatory Research
framework and the Consolidated Framework for Imple-
mentation Research. The CBPR framework will guide
the overall conduct of the study. CBPR is a community
engagement research framework that elevates the role of
community partners and stakeholders in study design,
implementation, evaluation, and dissemination [39-43].
CBPR centers community partner and stakeholder expe-
rience during the research process, acknowledging the
stakeholders’ invaluable insight, whilst emphasizing equal
partnership throughout all stages of the research process
[39-43]. A community-engaged approach is crucial for
optimizing implementation, and this needs assessment
study will be conducted in partnership with an estab-
lished Community Advisory Board (CAB) through all
phases of the research.

The CFIR framework [44] will guide the implementa-
tion of the study activities, as well as interpretation of
the data. CFIR comprises 5 domains that characterize
the implementation context for a given intervention: (1)
inner setting (e.g., leadership support, practice capacity);
(2) outer setting (e.g., patient needs, external resources,
and incentives); (3) individual characteristics (e.g., self-
efficacy for counseling, conducting community referrals);
(4) intervention characteristics (e.g., the complexity of
PACE); and (5) process. CFIR will be used to identify the
barriers and facilitators that exist across different levels
within NYULH (i.e., patient, physician, health system,
and community), yielding a comprehensive, formative
evaluation of the PACE implementation context.

We describe the primary and secondary data sources
and analyses plan below. Data will be collected from four
main sources: (1) Quantitative surveys conducted with
health systems leadership, providers, and staff and with
CBOs and faith-based organizations (FBOs); (2) Quali-
tative interviews and focus groups with health systems
leadership, providers, and staff and with community and
faith-based organizations; (3) New York City Community
Health Survey; and (4) NYU Langone Health (NYULH)
system Epic Electronic Health Record (EHR). The data
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sources will allow for triangulation and synthesis of
findings.

Primary data

Study settings and participants

Study settings To assess context at multiple levels, the study
activities will be carried out in a number of settings. The
surveys, interviews, and focus groups will be implemented
in primary care practices affiliated with NYULH (inner set-
ting) and participating CBOs and FBOs (outer setting). Pri-
mary care practices identified as implementation sites are
located in Brooklyn, Manhattan, Queens, and Greater Long
Island. They contain a range of approximately 70-2400 eli-
gible patients (i.e., Black patients with a HTN diagnosis
and at least 1 uncontrolled BP reading over a 2-year period
between 2018-2021).

Participants This study targets health system employ-
ees (primary care site providers, leadership, and staff;
organizational leadership; Nurses and CHW/health navi-
gators) and members and leadership of CBOs and FBOs
serving the Black community. Individuals will be eligible
to participate in the needs assessment if they (1) repre-
sent one of the stated personnel roles at NYULH or par-
ticipating CBO/FBOs and (2) are able and willing to pro-
vide consent. Individuals who refuse to participate will be
excluded from the study.

Recruitment strategies

Primary care practices Using EHR data, the study team
will identify 2 primary care practices for the pilot and
25 additional sites who serve at least 40% of hyperten-
sive Black patients to participate in the intervention for
the main trial. In consultation with the health system
and practice site leadership, the study team will invite
and enroll eligible and interested practices through email
communications and scheduled in-person meetings at
the sites. Practices are eligible to participate if (1) the
practice is affiliated with NYULH and (2) the practice has
used the Epic EHR for at least 12 months.

Health system clinical/non-clinical staff and sample
size Eligible health system clinical and non-clinical
staff, including organizational leadership, practice site
providers and staff, nurse case managers, and CHWSs, will
be identified and recruited in collaboration with health
system leadership and other key individuals. Study team
members will use a variety of recruitment strategies,
including attending staff meetings at the practices, email
outreach, and scheduling additional in-person meetings
at the practices. Approximately 1-2 staff members from
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each of the 27 participating practice sites (includes 2 pilot
sites), 10 organizational leaders, and 8 NCM/CHWs will
be recruited to complete the surveys and interviews or
focus groups.

CBO/FBO leadership/members and sample size In col-
laboration with community partners and study team
CHWs, we will identify eligible CBOs and FBOs that
serve the social and economic needs of the Black com-
munity within the study catchment area. Study team
members will attend community meetings at poten-
tial CBO/FBO partner sites and will send email com-
munications to recruit participants. Approximately
1-2 members and leaders from each of the CBO/FBO
sites will be recruited to participate in the surveys and
interviews.

Data collection

Primary data for the needs assessment will be collected
from surveys, interviews, and focus groups conducted
among NYULH leadership, providers, and staff, as well as
CBOs and FBOs.

All primary survey data collected from clinical and
non-clinical staff both at NYULH and at CBOs and FBOs
will be administered and collected through a Health
Insurance Portability and Accountability Act (HIPAA)
compliant web-based data collection tool (i.e., Research
Electronic Data Capture [REDCap]). All data collected
in REDCap will be stored in a secure, online database.
All interviews and focus groups will be conducted by a
member of the study team, trained in qualitative methods
using a semi-structured moderator’s guide. All qualitative
data collected from study respondents will be recorded
either on audio recording devices (in-person sessions) or
via the secure WebEx platform (virtual sessions) and will
be transcribed verbatim by study staff.

Measures

Surveys among health system leadership, providers, and staff
and with CBOs and FBOs

Survey measures Quantitative data will also be collected
via various survey measures using the HIPAA-compliant
REDCap web-based tool. Survey forms across all per-
sonnel types (i.e., NYULH leadership, practice site lead-
ership, providers, staff, NCM/CHWs, and CBO/FBOs)
will begin with a demographic and site characteristic
questionnaire which includes information on participant
demographics, experiences with a HTN management
program, and characteristics about the organization.

Institutional and practice site personnel will receive
measures in addition to the demographic form as follows
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(see Table 1 for scale descriptions). NYULH Leadership
(e.g., Director of Nursing for NYULH) will receive (1)
The Implementation Climate Scale (Shortened version);
(2) The Stress/Discrimination in Hypertension Manage-
ment Scale; and (3) The Scalability Assessment. Practice
Site Leadership (e.g., Medical Director) will receive 4 sur-
vey measures in addition to the demographic form: (1)
The Implementation Leadership Scale; (2) The Percep-
tion of PACE scale (guided by CFIR); (3) The Scalability
Assessment; and (4) The Stress/Discrimination in Hyper-
tension Management Scale. Practice Site Providers (e.g.,
Physicians, Nurse Practitioners) will receive 5 survey
measures: (1) The Implementation Climate Scale; (2) The
Provider Needs Assessment Scale; (3) The Implementa-
tion Leadership Scale (provider version); (4) Perceptions
of PACE Scale; and (5) The Stress/Discrimination in
Hypertension Management Scale. Practice Site Staff (e.g.,
Medical Assistants, NCMs, CHWs) will receive 4 survey
measures: (1) Implementation Leadership Scale (staff
version); (2) The Practice Needs Assessment; (3) Percep-
tions of PACE Scale; and (4) Stress/Discrimination in
Hypertension Management Scale. CBOs/FBOs will not
receive any forms except for the demographic/site char-
acteristics form.

Interviews and focus groups with health systems leadership,
providers, staff and with CBOs and FBOs

Interview and focus group measures Three types of quali-
tative instruments will be developed for the needs assess-
ment, which will be targeted toward NCM/CHWs, CBO/
FBOs, and NYULH Leaders/Providers. Table 2 provides
an overview of the qualitative guides.

The NCM/CHW instruments (Table 2) are guided by
CFIR and will explore the inner setting, outer setting,
and characteristics of both the individual and the inter-
vention. Inner Setting questions will capture readi-
ness for implementation (NCM/CHWs, leadership),
implementation climate (compatibility, relative priority,
organizational incentives, and rewards), structural char-
acteristics, tension for change, networks and communi-
cations, implementation climate (learning climate, goals,
and feedback), and organizational culture. Outer Setting
questions will include peer pressure, patient needs, and
patient resources. The “Characteristics of Individual”
questions will capture knowledge and beliefs about the
intervention, self-efficacy, individual stage of change,
personal attributes (i.e., skills for implementing the pro-
gram), and individual identification with the organiza-
tion. Lastly, the “Intervention Characteristics” questions
will assess relative advantage, trialability, complexity, and
design quality and packaging.
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The CBO/FBO instruments (Table 2) will explore 5
domains: background/organizational structure, readiness
and capacity, organizational workflow, partnership evalu-
ation, and experiences of stress, racism, and racial dis-
crimination. The questions in the “Background/Organi-
zational Structure” domain will assess organizational
characteristics and existing structures. The questions in
the “Readiness and Capacity” domain will assess organi-
zational preparedness to establish a referral partnership
with primary care practices. “Organizational Workflow”
questions will assess referral and partnership workflows
at each site. “Partnership Evaluation” will assess organi-
zational attitudes and beliefs about forming partnerships
with outside organizations, and “Experience of Stress,
Racism, and Racial Discrimination” will capture these
experiences within the community and congregations.

Lastly, the NYULH Leadership and Provider interview
questions (Table 2) will include 4 domains: Inner setting,
Outer Setting, Engagement, and Stress/Discrimination
in Hypertension Management. “Inner Setting” questions
will assess capacity to implement and administer hyper-
tension management at respondents’ site and institution;
“Outer Setting” questions will assess patient experiences
with a hypertension management program; “Engage-
ment” questions will evaluate implementation leaders’
engagement with nurses working on hypertension man-
agement; “Stress/Discrimination” questions will explore
organizational-level experiences of racism/discrimina-
tion. Interview guides were further tailored according to
interviewee; thus, not all interviewees will receive ques-
tions from all domains.

Secondary data

Secondary data analyses of EHR data and NYC Commu-
nity Health Surveys data will provide additional context
at the community, health system, and patient levels.

Data sources

Secondary data for the needs assessment are from 2 main
sources: (1) New York City Community Health Survey
datasets and (2) NYU Health system Epic EHR. All sec-
ondary datasets will be obtained and managed by the
study analyst. The full CHS 2018 and 2019 datasets will
be downloaded under a data use agreement, approved
by the NYC Department of Health and Mental Hygiene
(DOHMH). The full datasets will be provided to the
study analyst by an authorized NYC DOHMH repre-
sentative. Patient-level Epic data from individual primary
care practices will be acquired by the Clinical Research
Data Management Core (DataCore) group at NYULH
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and provided to the study analyst. To ensure that patient
confidentiality is maintained, the patient data will be de-
identified and stored in a secure database. Only the study
analyst and other pre-specified study team members will
have access to identifying information.

Measures

2018-2019 NYC community health survey measures A
descriptive analysis of 2018-2019 New York City CHS
data will be used to characterize the outer setting in
which PACE will operate. Measures explored in the data-
sets will include sociodemographic, behavioral, and rel-
evant clinical variables, stratified by race, ethnicity, and
HTN diagnosis. Sociodemographic variables will include
health insurance status, age, sex, body mass index (BMI),
marital status, parental status, number of adults in the
household, education level, employment status, NYC
borough, poverty level, perceived level of neighbors’
willingness to help fellow neighbors, and neighborhood
poverty. Clinical variables will include whether respond-
ents checked their BP in the last 30 days, HTN diagno-
sis, HTN medication(s) status, and whether participants
were diagnosed with diabetes, obesity, or asthma. Behav-
ioral variables will include smoking status, drinking sta-
tus, fruit/vegetable consumption, sugar-sweetened bev-
erage consumption, and physical activity status. Analysis
of these variables will provide an overview of the popula-
tion characteristics and comorbidity burden of the popu-
lation to be engaged during PACE implementation.

NYU health system epic EHR (patient data) A descrip-
tive analysis of 2018-2021 NYULH EHR data, collected
from the Epic platform, will help to characterize HTN
burden and risk factors among patients within NYULH
primary care practices. Measures explored in the datasets
will include sociodemographic and clinical factors. Soci-
odemographic variables include race, health insurance
status, age, sex, and NYC borough for current patients
within NYULH practices. Clinical variables include med-
ications (i.e.: HTN classes and dosages), medical comor-
bidity (i.e., diagnosis of diabetes, obesity, stroke, and/or
chronic kidney disease), Charlson Comorbidity score,
social history (i.e., smoking and drinking status), and
patients’ clinic visit history. In addition, HTN diagnosis
and BP readings (2018 to 2021) will be extracted from the
EHR to categorize the patients in order to explore their
HTN risk levels. Patients will be categorized into four
groups: (1) HTN diagnosis with controlled BP; (2) HTN
diagnosis with uncontrolled BP; (3) no HTN diagnosis
and at least 2 uncontrolled BP readings (1 week apart);
and (4) no HTN diagnosis and at least 2 elevated BP
readings (1 week apart).
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Ethics and data storage protocol The study protocol and
activities were approved by the NYU Grossman School of
Medicine Institutional Review Board on November 19,
2021. Informed consent will be obtained from all study
participants. Quantitative data collected for the purposes
of this study will be anonymized and stored in a secure
database under the participant’s unique identifier. Identi-
fying information will be available only to the study ana-
lyst and approved study staff. All transcribed qualitative
data will be anonymized and stored in secure, password-
protected files accessible only to study staff.

Main outcome

The primary outcome of this needs assessment is a context-
specific tailored practice facilitation strategy to be imple-
mented among 25 primary care practices and 2 pilot sites in
NYC, in order to improve HTN control among Black patients.

Data analyses

All statistical analyses will be conducted in R (R Foundation
for Statistical Computing, Vienna, Austria) and qualitative
analyses will be conducted in Dedoose qualitative analysis
software. Findings from all data sources will be integrated and
triangulated to generate themes, supplemented by quantita-
tive findings. We will prioritize findings from the qualitative
data, which by nature may provide more robust findings and
richer understanding of the implementation context. The tri-
angulation of these data sources will inform the PF strategy.
Below, we describe in-depth the analyses for each data source.

Primary data
Primary data analyses Quantitative surveys conducted
among health systems leadership, providers, and staff

Quantitative analysis of the surveys will involve conducting
descriptive and advanced statistical analyses; we will sum-
marize continuous variables with means, standard devia-
tions, medians, and ranges and will summarize categori-
cal variables with frequency distributions. For continuous
variables, we will display the distribution of response and
will run ordered logistic regression. We will run chi-square
tests for binomial categories. Descriptive analyses of the
site and respondent characteristics will be conducted to
characterize the implementation context. Site and respond-
ent characteristics will be represented using descriptive sta-
tistics (mean, standard deviations, frequencies) to provide
documentation and description of the practices, imple-
mentation components, and context. Findings will be com-
pared across sites.
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Qualitative analysis

Data from the interviews and focus groups sessions will
be automatically transcribed in the WebEx platform (vir-
tual sessions) or manually transcribed verbatim by study
staff (in-person sessions). Analyses will be independently
conducted in Dedoose qualitative analysis software plat-
form by study team members. Analyses will follow an
open thematic coding process, using a mix of inductive
and deductive primary coding. An a priori codebook,
which captures key study measures, will be developed,
upon which coders will build in order to capture emerg-
ing codes. Throughout the analysis, coders will utilize
practice member checking to make sure that we have
adequately captured emerging themes and reflections.
Qualitative sessions will be double coded by two coders,
and inter-rater reliability will be evaluated. Coders will
reconcile interviews until adequate reliability is achieved
(Krippendorff’s alpha > .80). Should data reach satura-
tion, qualitative sessions and analyses will be concluded.

Secondary data

Secondary data analysis CHS 2018-2019 data

Using the CHS datasets, we will conduct descriptive sta-
tistical analyses to characterize the catchment popula-
tion. We will summarize categorical variables (measures
described above) and perform frequency distributions.
Survey weights from 2018 to 2019 will be combined to
estimate the population. Sociodemographic and behav-
ioral variables will be stratified by the variables “Race,’
“Ethnicity;,” and “Hypertension Diagnosis” to explore the
relationships between these variables. Two 2-way con-
tingency tables will examine “Race” and “Hypertensive
Diagnosis” by all other variables. Chi-square test for
categorical variables and Kruskal-Wallis test for ordinal
variables will be used to check the relationships between
the variables. A three-way contingency table will be con-
ducted to examine “Hypertensive Diagnosis” and “Race”
by all other variables. The table will include proportions
across the two main variables of interest (i.e., Hyperten-
sive Diagnosis and Race). A logistic regression model will
be conducted to examine the P-values for significance
and to calculate odds ratios for “hypertensive diagnosis”
as response variables by “Race” and other variables as
predictor variables.

Electronic Health Record data

To evaluate the 2018-2021 NYULH EHR data, base-
line characteristics and outcomes will be summarized
descriptively and graphically. Continuous variables will



Gyamfi et al. Implementation Science Communications (2022) 3:96

be summarized with means, standard deviation, medians,
and ranges. Categorical variables will be analyzed with
frequency distributions. We will group patients to cre-
ate variables as follows: group 1 will contain patients with
diagnosis of HTN and who have a controlled BP reading
(systolic blood pressure [SBP] <130 and diastolic blood
pressure [DBP] <80) based on mean of the last two BP
readings; group 2 will contain patients with a diagnosis
of HTN who have an uncontrolled BP reading (SBP>130
or DBP >80) based on the mean of the last two BP read-
ings; group 3 will contain patients without a diagnosis of
HTN who have at least 2 uncontrolled BP readings; and
group 4 will contain patients without a diagnosis of HTN
who have at least 2 elevated BP readings (120<SBP<129
and DBP < 80). To examine the associations between the
variables, the chi-square test for categorical variables and
the Kruskal-Wallis test for ordinal or interval variables
will be used. P-values of these tests which are less than
or equal to the specified significance level will be used to
examine associations between variables. Two 2-way con-
tingency tables will examine Race by all other variables
and Group by all other variables. A three-way contin-
gency table will be conducted to examine Hypertensive
diagnosis and Race by all other variables. The table will
examine proportions across the two main variables of
interest (Hypertension diagnosis and Race). Lastly, we
will conduct a multinomial logistic regression model for
our nominal outcome variable, group, with P-values and
odds ratios to examine the association between catego-
ries of groups.

Triangulation and synthesis of findings Triangula-
tion will be used to integrate the multiple data sources,
in order to improve the understanding of the context in
which PACE will be implemented in primary care prac-
tices in NYC. We will use a concurrent triangulation
approach [49] to examine instances of data congruence
and or incongruence. This will also help to strengthen
our interpretation and ensure that we have captured all
potential participants at risk in the community (informed
by the CHS data) and those already in the NYU health-
care system but undiagnosed and uncontrolled. The
focus group and interview discussions will help to inform
our understanding of the quantitative data and collabora-
tively work with the various stakeholders to identify facil-
itators to implementation and derive potential solutions
to contextual challenges during PACE implementation.
Following best practices for mixed methods research
[50], we will construct a joint display [51] that integrates
the data sources. Constructs to be integrated include
community and neighborhood characteristics, patient-
level determinants of HTN control, organizational capac-
ity for change, availability of resources to support change,
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and attitudes toward EBIs. Should the data be divergent,
we will assign higher credence to the qualitative data
which offer richer explanation about participants’ atti-
tudes and behaviors [50]. We will incorporate best prac-
tices in data visualization to transform these large bodies
of disparate data into timely, digestible, and actionable
insights that will inform the PF strategy.

Discussion

This protocol outlines the multilevel and multicompo-
nent strategies used to understand the population and
the context in which PACE will be implemented whilst
engaging key clinic and community-level stakehold-
ers to improve HTN control among Black patients.
We aimed to develop a clinic-community-based PF
program using three multi-level EBIs (NCM, RBPM,
and SDoH support) integrated as a community-clini-
cal linkage model for improved HTN control in Black
patients. Blacks in the USA experience a dispropor-
tionate burden of HTN and resultant cardiovascular-
related outcomes, compared with Whites [2]. Although
achieving HTN control for Blacks is crucial for reduc-
ing poor cardiovascular outcomes and narrowing the
racial mortality gap, low BP control rates still persist
for this group [2]. Sustainable and scalable multi-level
models that are tailored to clinical settings and con-
ducted in partnership with the surrounding community
are needed to reduce HTN burden among Blacks, thus
mitigating existing disparities.

To our knowledge, this program will be the first
study to examine the integration of these multi-level
EBIs into a collaborative community-clinic link-
age model. However, whilst implementation of such
models is necessary to address the complex barri-
ers to HTN control, it is insufficient without a rigor-
ously developed and applied implementation strategy
informed by results from a needs assessment to tailor
the model to its context. Additionally, to achieve popu-
lation-level impact outside of the original study catch-
ment, and improve the city-wide HTN disparities, the
intervention must be scalable and adaptable to varying
implementation contexts and populations. Conducting
and applying this needs assessment will inform a rig-
orously developed, applied, and tested PF model, thus
increasing the efficacy, scalability, and adaptability of
the intervention. Ultimately, applying the needs assess-
ment findings to develop a tailored PF model may lead
to greater population-level impact on reducing HTN
burden among Blacks [37, 38], and provide insight as
to effective strategies for engaging key stakeholders
for community-clinic linkage model underpinning the
program.
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Limitations

Although we are using robust strategies for this
needs assessment, as with any study, there are limita-
tions. One potential limitation is difficulty recruit-
ing for the surveys, interviews and focus groups. We
anticipate recruiting sufficient participants to achieve
theoretical saturation and gain meaningful insights.
However, there is a chance we may be unable to meet
planned recruitment numbers. Use of purposive sam-
pling within identified social networks is expected to
increase likelihood of participation, where the study is
known within participants’ networks. In the event that
we do not meet planned recruitment numbers, we may
triangulate findings with relevant literature, supple-
ment the data with additional analyses of secondary
datasets, or undergo a second round of recruitment.
Another limitation is that we do not use probabilistic
sampling methods for this study, which may limit gen-
eralizability. However, we believe that use of purposive
sampling of key informants will enable us to gain the
richest information to characterize implementation
context; in this way, generalizability to the health sys-
tem is not a key problem. A third limitation is that EHR
data used for patient-level analyses may contain a cer-
tain proportion of missing or inaccurate data. We will
mitigate this by performing data quality checks and/
or imputation (i.e., maximum likelihood estimation,
Multiple Imputation) to ensure sufficiency. Lastly, both
social desirability and acquiescence biases could influ-
ence responses, since participants of qualitative com-
ponents may be interviewed by known colleagues. This
may cause participants to respond in ways that they
perceive as more positive or acquiescent. To mitigate
this, questions will be framed neutrally to indicate no
clear “correct” or “positive” answer, and probes will be
administered when needed to draw out more detailed
responses.

The strengths of this study include triangulation of
qualitative and quantitative data, involvement of multi-
level stakeholders, continuous engagement of commu-
nity and faith-based stakeholders in their context, and
use of frameworks to guide study design and analysis.
These strengths help to address limitations and bolster
the validity of the findings.

Conclusion

We describe a comprehensive needs assessment to
understand hypertension management experiences of
Black patients with uncontrolled HTN in NYC by collab-
orating with multiple clinic and community stakeholders
to identify available capacities and supports for hyperten-
sion control for this group. Integration of stakeholders’
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priorities, perspectives, and practices with the PACE
program will improve adoption, sustainability, and the
potential for scale-up. Findings will inform the develop-
ment of a tailored PF strategy for implementing PACE
into primary care settings for hypertension control to
ensure intervention uptake and sustainment.

Abbreviations

BMI: Body mass index; BP: Blood pressure; CAB: Community Advisory Board;
CBO: Community-Based Organization; CBPR: Community-Based Participatory
Research; CCLM: Community-clinic linkage model; CDS: Clinical Decision
Support; CFIR: Consolidated Framework for Implementation Research; CHW:
Community health worker; CHS: Community Health Survey; DataCore: Clinical
Research Data Management Core; DBP: Diastolic blood pressure; DOHMH:
Department of Health and Mental Hygiene; EBI: Evidence-based intervention;
EHR: Electronic Health Record; FBO: Faith-based organization; HIPAA: Health
Insurance Portability and Accountability Act; HTN: Hypertension; NCM: Nurse
Case Management; NYC: New York City; NYU: New York University; NYULH:
New York University Langone Health; PACE: Practice Support and Community
Engagement; PF: Practice facilitation; RBPM: Remote blood pressure monitor-
ing; REDCap: Research Electronic Data Capture; SBP: Systolic blood pressure;
SDoH: Social determinants of health.

Acknowledgements

We would like to thank our HealthFirst collaborators—Pastor Phillip Falayi,
Rashi Kumar, Tom Wang, Jeannine Andre-Burns, and Dr. Susan Beane, as well
as our Arthur Ashe Institute for Urban Health collaborators—Dr. Marilyn
Fraser and team, for their contribution to the work that made this manuscript
possible.

Authors’ contributions

GO, AS, NI, and JG conceived of and designed the study. JG drafted the outline
for the paper. CC and AB performed the literature reviews and drafted the
paper. JG, NI, and AS reviewed drafts and provided written feedback. JG, NI,
AS, CC, and GO edited the paper for critical content. WL and DO performed
the data analysis to inform the study development. JZ, MM, LD, RA, and LT
provided support to the development of the study. All authors contributed
substantially to the preparation of this manuscript. The authors read and
approved the final manuscript.

Funding

The study is funded by the National Heart, Lung, And Blood Institute of the
National Institutes of Health under Award Number UG3HL151310. The content
is solely the responsibility of the authors and does not necessarily represent
the official views of the National Institutes of Health. The funder had no role in
the design of the study and collection, analysis, and interpretation of data and
in writing the manuscript.

Availability of data and materials
Data sharing is not applicable to this manuscript as it is a study protocol.

Declarations

Ethics approval and consent to participate

This study received ethical approval from NYU School of Medicine Institutional
Review Board [study #:i20-01114]. All study participants will be consented
following an IRB-approved consent form, prior to participation. All participant
information will be kept confidential and accessible only to the key investiga-
tive team. Published data will be anonymized and reported in aggregate form.

Consent for publication
Not applicable. This manuscript does not contain individual person’s data..

Competing interests
The authors declare that they have no competing interests.



Gyamfi et al. Implementation Science Communications

(2022) 3:96

Author details

"New York University School of Global Public Health, 708 Broadway, New
York, NY 10003, USA. ?Department of Population Health, New York University
School of Medicine, New York, NY, USA. 3Vilcek Institute of Graduate Biomedi-
cal Sciences, New York University Grossman School of Medicine, New York, NY,
USA. “NYU Grossman School of Medicine, NYU Langone Health, 180 Madison
Avenue, New York, NY 10016, USA. °Institute for Excellence in Health Equity,
New York University Langone Health, New York, NY, USA. ®Center for Health-
ful Behavior Change, Institute for Excellence in Health Equity, NYU Langone
Health, New York, NY, USA.

Received: 28 July 2022 Accepted: 14 August 2022
Published online: 06 September 2022

References

1.

Control CfD, Prevention. Hypertension cascade: hypertension prevalence,
treatment and control estimates among US adults aged 18 years and
older applying the criteria from the American College of Cardiology and
American Heart Association’s 2017 hypertension guideline—NHANES
2013-2016. Atlanta: US Department of Health and Human Services; 2019.
Yoon SS, Fryar CD, Carroll MD. Hypertension prevalence and control
among adults: United States, 2011-2014: US Department of Health and
Human Services, centers for disease control and ...; 2015.

Fei K, Rodriguez-Lopez JS, Ramos M, Islam N, Trinh-Shevrin C, Yi SS, et al.
Racial and ethnic subgroup disparities in hypertension prevalence,

New York City health and nutrition examination survey, 2013-2014. Prev
Chronic Dis. 2017;14:E33.

Vrijens B, Vincze G, Kristanto P, Urquhart J, Burnier M. Adherence to pre-
scribed antihypertensive drug treatments: longitudinal study of electroni-
cally compiled dosing histories. Bmj. 2008;336(7653):1114-7.

Bramley TJ, Gerbino PP, Nightengale BS, Frech-Tamas F. Relation-

ship of blood pressure control to adherence with antihypertensive
monotherapy in 13 managed care organizations. J Manag Care Pharm.
2006;12(3):239-45.

Vrijens B, Antoniou S, Burnier M, De la Sierra A, Volpe M. Current situation
of medication adherence in hypertension. Front Pharmacol. 2017;8:100.
Lewis LM, Ogedegbe C, Ogedegbe G. Enhancing adherence of antihyper-
tensive regimens in hypertensive African-Americans: current and future
prospects. Expert Rev Cardiovasc Ther. 2012;10(11):1375-80.

Abegaz TM, Shehab A, Gebreyohannes EA, Bhagavathula AS, Elnour AA.
Nonadherence to antihypertensive drugs: a systematic review and meta-
analysis. Medicine. 2017,96(4):e5641.

Burnier M, Egan BM. Adherence in hypertension. Circ Res.
2019;124(7):1124-40.

Kaplan AL, Cohen ER, Zimlichman E. Improving patient engagement in
self-measured blood pressure monitoring using a mobile health technol-
ogy. Health Inform Sci Syst. 2017;5(1):1-9.

Mu L, Mukamal KJ. Treatment intensification for hypertension in US
ambulatory medical care. J Am Heart Assoc. 2016;5(10):e004188.
Odedosu T, Schoenthaler A, Vieira DL, Agyemang C, Ogedegbe G. Over-
coming barriers to hypertension control in African Americans. Cleve Clin
J Med. 2012;79(1):46-56.

Pickering TG, Miller NH, Ogedegbe G, Krakoff LR, Artinian NT, Goff D. Call
to action on use and reimbursement for home blood pressure monitor-
ing: a joint scientific statement from the American Heart Association,
American Society of Hypertension, and preventive cardiovascular nurses
association. Hypertension. 2008;52(1):10-29.

Green BB, Cook AJ, Ralston JD, Fishman PA, Catz SL, Carlson J, et al. Effec-
tiveness of home blood pressure monitoring, web communication, and
pharmacist care on hypertension control: a randomized controlled trial.
Jama. 2008;299(24):2857-67.

McManus RJ, Mant J, Bray EP, Holder R, Jones MI, Greenfield S, et al. Telem-
onitoring and self-management in the control of hypertension (TAS-
MINH?2): a randomised controlled trial. Lancet. 2010;376(9736):163-72.
Agarwal R, Bills JE, Hecht TJ, Light RP. Role of home blood pressure moni-
toring in overcoming therapeutic inertia and improving hypertension
control: a systematic review and meta-analysis. Hypertension (Dallas, Tex :
1979).2011;57(1):29-38.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Page 12 of 13

Ogedegbe G, Schoenthaler A. A systematic review of the effects of home
blood pressure monitoring on medication adherence. J Clin Hypertens.
2006;8(3):174-80.

Staessen JA, Celis H, Den Hond E, Giot C, Leeman M, O'Brien E, et al. Com-
parison of conventional and automated blood pressure measurements:
interim analysis of the THOP trial. Blood Pressure Monit. 2002;7(1):61-2.
Rogers MA, Small D, Buchan DA, Butch CA, Stewart CM, Krenzer BE, Hus-
ovsky HL. Home monitoring service improves mean arterial pressure in
patients with essential hypertension. A randomized, controlled trial. Ann
Intern Med. 2001;134(11):1024-32.

Sutherland D, Hayter M. Structured review: evaluating the effectiveness
of nurse case managers in improving health outcomes in three major
chronic diseases. J Clin Nurs. 2009;18(21):2978-92.

. Pickering TG, Gerin W, Holland JK. Home blood pressure teletrans-

mission for better diagnosis and treatment. Curr Hypertens Rep.
1999;1(6):489-94.

MengdenT, Uen S, Baulmann J, Vetter H. Significance of blood pressure
self-measurement as compared with office blood pressure measurement
and ambulatory 24-hour blood pressure measurement in pharmacologi-
cal studies. Blood Pressure Monit. 2003;8(4):169-72.

Bondmass M, Bolger N, Castro G, Avitall B. The effect of home monitoring
and telemanagement on blood pressure control among African Ameri-
cans. Telemed J. 2000;6(1):15-23.

Artinian NT, Flack JM, Nordstrom CK, Hockman EM, Washington OG, Jen
KL, et al. Effects of nurse-managed telemonitoring on blood pressure

at 12-month follow-up among urban African Americans. Nurs Res.
2007;56(5):312-22.

Andermann A. Taking action on the social determinants of health in
clinical practice: a framework for health professionals. Canadian Medical
Association journal = journal de I'Association medicale canadienne.
2016;188(17-18):E474-E83.

White-Williams C, Rossi LP, Bittner VA, Driscoll A, Durant RW, Granger BB,
et al. Addressing social determinants of health in the care of patients with
heart failure: a scientific statement from the American Heart Association.
Circulation. 2020;141(22):e841-e63.

Williams DR, Costa MV, Odunlami AO, Mohammed SA. Moving upstream:
how interventions that address the social determinants of health can
improve health and reduce disparities. J Public Health Managem Pract.
2008;14(Suppl):S8.

Viswanathan M, Kraschnewski J, Nishikawa B, Morgan LC, Thieda P, Hon-
eycutt A, Lohr KN, Jonas D. RTl International-University of North Carolina
Evidence-based Practice Center. Outcomes of community health worker
interventions. Evid Rep Technol Assess (Full Rep). 2009;(181):1-144, A1-2,
B1-14, passim.

Viswanathan M, Kraschnewski JL, Nishikawa B, Morgan LC, Honeycutt
AA, Thieda P, et al. Outcomes and costs of community health worker
interventions: a systematic review. Med Care. 2010:792-808.

Islam NS, Wyatt LC, Taher M, Riley L, Tandon SD, Tanner M, et al. A cultur-
ally tailored community health worker intervention leads to improve-
ment in patient-centered outcomes for immigrant patients with type 2
diabetes. Clin Diab. 2018;36(2):100-11.

Ursua RA, Aguilar DE, Wyatt LC, Trinh-Shevrin C, Gamboa L, Valdellon P,

et al. A community health worker intervention to improve blood pressure
among Filipino Americans with hypertension: a randomized controlled
trial. Prev Med Rep. 2018;11:42-8.

Fawcett S, Schultz J, Watson-Thompson J, Fox M, Bremby R. Building
multisectoral partnerships for population health and health equity. Prev
Chronic Dis. 2010;7(6):A118.

Islam N, Rogers ES, Schoenthaler EA, Thorpe LE, Shelley D. A cross-cutting
workforce solution for implementing community-clinical linkage models.
Am J Public Health. 2020;110(S2):5191-s3.

Medicine lo. America’s health care safety net: intact but endangered.
Committee on the changing market, managed care, and the future
viability of safety net providers. 2000.

Sugarman JR, Phillips KE, Wagner EH, Coleman K, Abrams MK. The safety
net medical home initiative: transforming care for vulnerable popula-
tions. Med Care. 2014;52(11 Suppl 4):S1-10.

Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the ques-
tion: understanding time lags in translational research. J R Soc Med.
2011;104(12):510-20.



Gyamfi et al. Implementation Science Communications

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

(2022) 3:96

Baskerville NB, Liddy C, Hogg W. Systematic review and meta-analysis

of practice facilitation within primary care settings. Ann Fam Med.
2012;10(1):63-74.

Knox L. Report on the AHRQ 2010 consensus meeting on practice facilita-
tion for primary care improvement. Prepared by LA net under contract
no HHSA2902007100110. Rockville: Agency for Healthcare Research and
Quiality; 2010.

Israel BA, Schulz AJ, Parker EA, Becker AB. Review of community-based
research: assessing partnership approaches to improve public health.
Annu Rev Public Health. 1998;19(1):173-202.

Green LW, Canada RSo, Research BCfHP, editors. Study of participatory
research in health promotion: review and recommendations for the
development of participatory research in health promotion in Canada:
Royal Society of Canada; 1995.

Minkler M, Wallerstein N. Part one: introduction to community-based par-
ticipatory research. Community-based participatory research for health.
San Francisco: Jossey-Bass; 2003. p. 5-24.

ChauTs, Islam N, Tandon D, Ho-Asjoe H, Rey M. Using community-based
participatory research as a guiding framework for health disparities
research centers. Prog Community Health Partnersh. 2007;1(2):195-205.
De las Nueces D, Hacker K, DiGirolamo A, Hicks LS. A systematic review
of community-based participatory research to enhance clinical trials

in racial and ethnic minority groups. Health Serv Res. 2012;47(3 Pt
2):1363-86.

Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC.
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science.
Implement Sci. 2009;4:50.

Kim H, Jung Y-i, Kim G-S, Choi H, Park Y-H. Effectiveness of a technology-
enhanced integrated care model for frail older people: a stepped-
wedge cluster randomized trial in nursing homes. The Gerontologist.
2021,61(3):460-9.

Page K, Stein ES, Carrico AW, Evans JL, Sokunny M, Nil E, et al. Protocol

of a cluster randomised stepped-wedge trial of behavioural interven-
tions targeting amphetamine-type stimulant use and sexual risk

among female entertainment and sex workers in Cambodia. BMJ Open.
2016,6(5):010854.

Dreischulte T, Grant A, Donnan P, McCowan C, Davey P, Petrie D, et al. A
cluster randomised stepped wedge trial to evaluate the effectiveness of
a multifaceted information technology-based intervention in reducing
high-risk prescribing of non-steroidal anti-inflammatory drugs and anti-
platelets in primary medical care: the DQIP study protocol. Implement
Sci. 2012;7:24.

Lundstrom E, Isaksson E, Wester P, Laska A-C, Nasman P. Enhancing
recruitment using teleconference and commitment contract (ERUTECC):
study protocol for a randomised, stepped-wedge cluster trial within the
EFFECTS trial. Trials. 2018;19(1):1-11.

Creswell JW, Plano Clark VL, Gutmann ML, Hanson WE. Advanced mixed
methods research designs. Handbook of mixed methods in social and
behavioral research. 2003;209(240):209-240.

Creswell JKA, Plano Clark VL, Smith KC. Best practices for mixed methods
research in the health sciences. In: research. OoBaSS, editor: National
Institute of Health; 2011.

Guetterman TC, Fetters MD, Creswell JW. Integrating quantitative and
qualitative results in health science mixed methods research through
joint displays. Ann Fam Med. 2015;13(6):554-61.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 13 of 13

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Needs assessment and planning for a clinic-community-based implementation program for hypertension control among blacks in New York City: a protocol paper
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Contributions to the literature
	Background
	Methods
	Study design
	Brief overview of the needs assessment for the clinic-community-based implementation program for hypertension control

	Conceptual frameworks
	Primary data
	Study settings and participants
	Recruitment strategies
	Data collection

	Measures
	Surveys among health system leadership, providers, and staff and with CBOs and FBOs
	Interviews and focus groups with health systems leadership, providers, staff and with CBOs and FBOs

	Secondary data
	Data sources 
	Measures
	Main outcome

	Data analyses
	Primary data
	Secondary data


	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


