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Abstract 

Background Despite decades of evidence demonstrating the efficacy of hypertension care delivery in reducing 
morbidity and mortality, a majority of hypertension cases remain uncontrolled. There is an urgent need to eluci-
date and address multilevel facilitators and barriers clinical staff face in delivering evidence-based hypertension 
care, patients face in accessing it, and clinical systems face in sustaining it. Through a rigorous pre-implementation 
evaluation, we aimed to identify facilitators and barriers bearing the potential to affect the planned implementation 
of a multilevel technology-facilitated hypertension management trial across six primary care sites in a large federally 
qualified health center (FQHC) in New York City.

Methods During a dedicated pre-implementation period (3–9 months/site, 2021–2022), a capacity assessment 
was conducted by trained practice facilitators, including (1) online anonymous surveys (n = 124; 70.5% of eligible), (2) 
hypertension training analytics (n = 69; 94.5% of assigned), and (3) audio-recorded semi-structured interviews (n = 67; 
48.6% of eligible) with FQHC leadership and staff. Surveys measured staff sociodemographic characteristics, adap-
tive reserve, evidence-based practice attitudes, and implementation leadership scores via validated scales. Training 
analytics, derived from end-of-course quizzes, included mean score and number attempts needed to pass. Interviews 
assessed staff-reported facilitators and barriers to current hypertension care delivery and uptake; following audio 
transcription, trained qualitative researchers employed a deductive coding approach, informed by the Consolidated 
Framework for Implementation Research (CFIR).

Results Most survey respondents reported moderate adaptive reserve (mean = 0.7, range = 0–1), evidence-based 
practice attitudes (mean = 2.7, range = 0–4), and implementation leadership (mean = 2.5, range = 0–4). Most staff 
passed training courses on first attempt and demonstrated high scores (means > 80%). Findings from interviews 
identified potential facilitators and barriers to implementation; specifically, staff reported that complex barriers 
to hypertension care, control, and clinical communication exist; there is a recognized need to improve hypertension 
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Contributions to the literature

• There is an urgent need to elucidate and address multi-
level facilitators and barriers federally qualified health 
center (FQHC) staff, patients, and healthcare systems 
experience concerning access, delivery and sustainabil-
ity of hypertension interventions.

• This study offers a reproducible model for pre-imple-
mentation evaluation, drawing on rich qualitative and 
quantitative data sources across six FQHC sites.

• Findings suggest that facilitators to implementation of 
an evidence- and team-based hypertension care model 
include staff members’ familiarity and empathy with 
patients’ barriers to care, interest in continued learning, 
and commitment to team-based health delivery mod-
els; barriers include limited staffing and technology 
infrastructure amidst high patient demand.

Background
For decades, hypertension has persisted as a leading 
cause of preventable cardiovascular morbidity and mor-
tality globally [1–5]. Although recent U.S. trends suggest 
hypertension awareness and treatment are improving [6, 
7], rates of hypertension-related morbidity remain high: 
one-in-two U.S. adults carry the diagnosis and three-
in-four cases present as uncontrolled [8]. The burden of 
hypertension-related morbidity and mortality weighs 
heaviest on health disparity populations [9–11], rep-
resenting differential and suboptimal implementation 
of hypertension prevention, screening, and treatment 
interventions.

Multilevel barriers contributing to these disparities are 
well-documented [12–14]. For example, at the patient 
level, lack of insurance, transportation, time, and social 
support inhibit patients from accessing hypertension 
treatment [13, 15]. In the context of federally qualified 
health centers (FQHCs) especially, primary care provid-
ers (PCP) often face time limitations [16], issues with 
reimbursement [17], and a pull to prioritize competing 
demands and responsibilities before hypertension care 
[18, 19]. At a health system level, on the other hand, a lack 
of standardized training in evidence-based hypertension 

guidelines [19, 20] and poorly integrated clinical decision 
support tools impede quality care delivery [21].

Despite an abundance of literature that documents 
post-implementation reflections on challenges experi-
enced in hypertension intervention delivery and uptake, 
literature reporting pre-implementation evaluation 
methods and capacity assessments remains limited [22, 
23]. Without clear methods for measuring and acting on 
challenges identified in the pre-implementation phase, 
implementers are missing a critical opportunity to tailor 
and adapt implementation protocols to best align with 
the needs of communities served. Elucidating pre-imple-
mentation evaluation methods and summarizing key pre-
dictors of readiness prior to initiation of implementation 
is urgently necessary, as a means of hastening the transla-
tion of research to practice [24].

In response, our team of researchers, practitioners, 
and quality improvement specialists collaboratively 
developed a multilevel, technology-facilitated approach, 
known as Advancing Medication Adherence for Long-
term Improvements in Hypertension through a Team-
based Care Approach (ALTA), across six primary care 
sites in a large FQHC in Brooklyn, New York. Grounded 
in the Consolidated Framework for Implementation Sci-
ence (CFIR) [25], the current paper presents findings of a 
rigorous, pre-implementation evaluation, aimed at iden-
tifying FQHC staff-anticipated facilitators and barriers 
to ALTA implementation. In so doing, we aim to inform 
best practices for hypertension intervention implemen-
tation and provide a feasible and reproducible model of 
pre-implementation evaluation methods in the context 
of community-based primary care clinics.

Methods
Trial design
The current manuscript describes the pre-implemen-
tation evaluation of ALTA: an trial designed to evalu-
ate practice facilitation as a method to support the 
implementation fidelity of a multilevel intervention 
for improved medication adherence and hypertension 
control (NCT03713515, 2018–2023). As previously 
described [26], ALTA is a technology-facilitated, team 

care; in-clinic challenges with digital tool access imposes workflow delays; and despite high patient loads, staff are 
motivated to provide high-quality cares.

Conclusions This study serves as one of the first to apply the CFIR to a rigorous pre-implementation evaluation 
within the understudied context of a FQHC and can serve as a model for similar trials seeking to identify and address 
contextual factors known to impact implementation success.

Trial registration ClinicalTrials.gov NCT03 713515, date of registration: October 19, 2018.

Keywords Implementation science, Hypertension, Medication adherence, Health inequities, Minority health, Practice 
facilitation, Primary care, Federally qualified health centers, Mixed methods evaluation

https://classic.clinicaltrials.gov/ct2/show/NCT03713515
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care approach in which clinical staff – including front 
desk staff (patient service associates (PSAs)), medical 
assistants (MAs), nurses (RNs), and PCPs – work col-
laboratively to improve medication adherence and blood 
pressure control in patients receiving care within pri-
mary care sites. Following a stepped-wedge design [27], 
the trial spans four key measurement phases, including 
that of usual care (3–15  months), pre-implementation 
(3–9 months), implementation (12 months), and follow-
up (6–18  months). During the implementation stage, 
ALTA involves a collaborative effort among administra-
tive and clinical staff to identify patients with uncon-
trolled hypertension who are non-adherent with their 
medication regimen using electronic health record 
(EHR)-embedded tools; order remote blood pressure 
(BP) monitoring for continuous care; provide patient 
training in home BP monitoring and use of the patient 
portal (MyChart); and deliver health coaching for medi-
cation adherence and lifestyle modifications via a virtual 
high-risk clinic managed by RNs. Community health 
workers also assist patients by addressing technology-
related barriers and unmet social needs. The current 
paper reports findings from the pre-implementation 
phase, during which trained ALTA practice facilitators 
conduct the CFIR-guided capacity assessment through 
validated surveys, training analytics from relevant 
courses, and semi-structured interviews prior to launch-
ing ALTA at the sites [28].

Study setting
Researchers, in partnership with FQHC leadership, 
selected and invited six primary care sites within the 
Brooklyn-based FQHC affiliated with a large urban aca-
demic medical system to participate in the ALTA trial. 
These six sites are within one of largest FQHC networks 
in the country, which serves more than 100,000 patients 
per year (representing over 600,000 doctor’s visits) and 
has provided care for over 50 years to a thriving commu-
nity of mostly immigrant patients residing in Sunset Park, 
Brooklyn, New York. The sites met the following eligi-
bility criteria: (1) use of Epic EHR for at least 6 months; 
(2) no immediate plans for hypertension-related qual-
ity improvement initiatives; and (3) willingness to sign a 
memorandum of understanding and identify a practice 
champion to work with research staff. Trained practice 
facilitators collected pre-implementation data from the 
first six sites of ten anticipated (April 2021—October 
2022). One of the seven total ambulatory sites within this 
FQHC system was not included in the trial due to fund-
ing limitations; however, this remaining ambulatory site 
does plan to implement the intervention in the future.

Conceptual framework
The documented lag in translating evidence-based hyper-
tension management to practice [29, 30] represents a 
suboptimal implementation outcome, driven by mul-
tilevel barriers faced by health systems and staff in effi-
ciently delivering hypertension care [31]. Therefore, we 
saw this as a natural opportunity for the application of 
Implementation Science theory to practice. Specifically, 
we chose to ground our evaluation metrics and analy-
sis in the CFIR [32, 33], as it is one of the most widely 
published Implementation Science determinant frame-
works [34].  We drew from CFIR 2.0 [33] (vs. the original 
2009 CFIR [32]), as the revisions offered by the CFIR 2.0 
addressed gaps in original domains and better centered 
the domains around recipient needs and the social deter-
minants of health faced by health disparity populations 
seen in a FQHC [33].

Guided by the CFIR 2.0 (hereon described as “the 
CFIR”), this pre-implementation evaluation was designed 
to target three of five CFIR domains: the individual, inno-
vation, and inner setting. The individual domain (con-
structs: deliverer capability and opportunity, recipient 
needs) captured characteristics of both ALTA implement-
ers (FQHC staff) and intervention recipients (patients) 
which may affect ALTA intervention delivery and uptake, 
respectively. The innovation domain (construct: relative 
advantage) encompassed characteristics of ALTA, which 
may influence the degree of implementation success. 
Finally, the inner setting (constructs: available resources, 
culture) was characterized by the immediate environ-
ment in which ALTA would be implemented (e.g., the 
six sites). Together, these three domains were selected as 
we hypothesized, based on prior literature [12–14], they 
may capture known and novel facilitators and barriers to 
hypertension intervention implementation in the context 
of a FQHC (Fig. 1).

Data collection
All data presented in the current paper was collected 
from FQHC leadership and staff (including PSAs, MAs, 
RNs, and PCPs) across the six participating sites, via 
surveys, training analytics, and semi-structured inter-
views during the pre-implementation stage (2021–2022). 
Table  1 summarizes the data sources (including meas-
ures, samples, and data) by target CFIR domain.

Survey
Through a convenience sampling approach, all FQHC 
leadership and staff (n = 176 eligible) were invited over 
broadcast email to participate in a brief, anonymous 
online survey offered in English. Anonymous survey 
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links were accessible via Research Electronic Data Cap-
ture (REDCap). Prior to completing the survey, every 
participant reviewed information about the study and 
entered the date as an indication of consent; those 
who completed the survey received a $25 gift card as 
incentive. The survey included questions on participant 
sociodemographic factors (e.g., gender, year of birth, 
race, ethnicity, and country of origin), employment 
experience (e.g., employment status, time with cur-
rent site, and job title), and prior training (e.g., train-
ing in chronic disease management, patient-centered 
communication, and quality improvement methods). 
Three abbreviated scales were administered among 
staff and leadership, including the Adaptive Reserve 
Scale [35], Evidence-Based Practice Scale [36], and 
Implementation Leadership Scale [37] (Table 1), meas-
uring constructs hypothesized to influence implemen-
tation fidelity [26]. The Adaptive Reserve Scale (n = 14 
items) measured a site’s ability to make and sustain 
change. The Evidence-Based Practice Attitudes Scale 
(n = 11 items) measured attitudes regarding the appeal 
of, requirements of, openness towards, and divergence 
between evidence-based practice and usual care. The 
Implementation Leadership Scale (n = 8 items for staff 
and n = 9 for leadership) measured the degree to which 

leadership is proactive, knowledgeable, supportive, and 
perseverant.

Training analytics
FQHC leadership selected and assigned staff to complete 
online courses created by the ALTA team in accurate BP 
measurement in the office, self-measured BP (i.e., how 
patients should self-measure BP at home), and/or qual-
ity improvement, in line with evidence-based guidelines 
from the American Heart Association [7], Target: BP™ 
[38], and the Joint National Committee on Prevention, 
Detection, Evaluation, and Treatment of High Blood 
Pressure [39]. Multiple choice comprehension questions 
were asked following two trainings on accurate BP meas-
urement in the office (n = 4 items) and self-measured BP 
(n = 6 items). FQHC staff were required to retake the sur-
vey as many times as was required to receive a passing 
score of 75% or higher.

Semi‑structured interview
Development of the semi-structured interview guides 
was grounded in the CFIR [32] and prior literature on 
multi-level barriers and facilitators to implementation 
of hypertension care innovations [31]. All FQHC staff 
were eligible to participate in the semi-structured inter-
views, and interviewees were recruited via convenience 

Fig. 1 Conceptual framework for the current study informed by the Consolidated Framework for Implementation Research 2.0
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sampling. Practice facilitators set up calls conducted over 
Webex video conference over several dates for each site 
and invited all FQHC staff to interview. Each interview 
took between 5–20  min. Practice facilitators conducted 
semi-structured interviews to understand each site’s 
existing hypertension management workflow, including 
needs and resources related to hypertension care as well 
as perceived fit and advantage of ALTA as a proposed 
incoming program. Semi-structured interviews were 
conducted in English, audio-recorded via Webex and 
transcribed verbatim by a professional third party. Con-
sent was not required and incentives were not provided, 
as interviews were conducted for quality improvement 
purposes. Originally, 117 interviews were conducted 
across all sites (representing approximately 85% of eli-
gible FQHC staff, n = 138). However, due to technology 
failure, 50 interviews were lost and unrecoverable in the 
process of an unexpected Webex update. The remaining 
67 interviews (representing 48.6% of eligible FQHC staff) 
were included in the analysis (Table S1).

Analysis
Survey
Survey responses were downloaded from REDCap as 
a CSV file for analysis. Only complete responses were 
included in the analysis (n = 124); partial responses were 
excluded (n = 24). For each scale (e.g., adaptive reserve, 
evidence-based practice, and implementation leadership) 
and subscale, overall mean (SD) scores are calculated 
and presented across all sites as well as the minimum 
and maximum scores across sites. Adaptive reserve 
scores are interpreted on a scale of 0–1, while evidence-
based practice attitude and implementation leadership 
scores are interpreted on a scale of 0–4; higher scores 
are interpreted as advantageous for all scales. To pro-
tect the anonymity of individual sites, the minimum and 
maximum values are presented in aggregate, rather than 
unique results for the six sites. Survey data were down-
loaded from REDCap and analyzed using SAS 9.4 (North 
Carolina).

Training analytics
Training analytic data were downloaded from the 
FOCUS training platform as a CSV file for analysis. For 
trainings with comprehension checks (e.g., those cover-
ing accurate in-office and self-measured BP measure-
ment), the mean (SD) number of attempts needed to pass 
and the mean score on first attempt (percent questions 
answered correct out of 100%) are reported, overall as 
well as minimum and maximum across sites. Training 
analytic data were downloaded from REDCap and ana-
lyzed using SAS 9.4 (North Carolina).

Semi‑structured interview
Prior to analysis, CG and EDL deductively created a 
preliminary CFIR-grounded codebook, with codes rep-
resenting CFIR constructs described above (deliverer 
capability and opportunity, recipient needs, relative 
advantage, available resources, and culture). After review-
ing and discussing the codebook, trained qualitative cod-
ers (CG, EDL, and SM) met to code the first interview 
transcript. Next, after each of the coders independently 
coded the same ten interviews, the group met again to 
compare codes, ensure consistency in coding, and recon-
cile differences through discussion [40, 41]. After estab-
lishing that coding was consistent across all coders, the 
remaining 56 interviews were divided among the coders 
to code independently as single reviewers. Doubts and 
points of concern in coding were documented as memos 
and brought to the group for discussion in a third meet-
ing, at which point, the coders reviewed all quotes under 
each code to collaboratively generate themes. This analy-
sis was conducted across all transcripts and stratified by 
site to establish consistency of themes across data source 
and site. After themes were established, they were shared 
and discussed for member checking with the supervising 
ALTA practice facilitator, who had established relation-
ships with staff across all sites, and confirmed alignment 
between themes and on-the-ground experience. All 
qualitative coding was conducted using Dedoose Version 
9.0.17 (Los Angeles, CA) [42].

The trained qualitative researchers (CG, EDL, SM) 
who collaboratively and iteratively coded the transcripts 
acknowledge salient identities brought to their cod-
ing process, which impacted their interpretation of the 
data. CG is a white Spanish American woman, train-
ing as a postdoctoral fellow in population health, with 
an emphasis on program evaluation. ED is a Dominican 
American woman and physician scientist who practices 
primary care at one of the primary care sites included in 
the study. SM is a man of Asian descent and a postdoc-
toral researcher in population health, investigating digital 
health technologies from human–computer interaction 
lenses.

Ethics approval and consent to participate
This study was approved by the Institutional Review 
Board of the New York University Langone Health 
(NYULH, reference number: s18-01290).

Results
Survey (the CFIR’s individual domain)
Sociodemographic and employment characteristics
A majority of FQHC leadership and staff eligible for the 
survey participated (n = 124 of 176 eligible; Table S1). 
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Of those who responded, approximately one-in-four 
were under the age of 35, a majority female (83.1%), and 
approximately one third Latino/a or Hispanic (34.7%; 
Table  2). About half were born in a country other than 
the United States (45.2%) and have been in their current 
FQHC position for less than 3  years (48.4%). An equal 
number of respondents identified as a PCP (25.8%), MA 
(24.2%), or “other” (25.8%; e.g., PSA, RN).

Adaptive reserve
The mean (SD) adaptive reserve score across all FQHC 
leadership and staff respondents (n = 124) was moder-
ately positive (0.7 (0.1); range = 0–1; Tables  3 and S2). 
This means that most staff positively rated their site’s 

ability to make and sustain change, like that of ALTA (e.g., 
“People in our practice actively seek new ways to improve 
how we do things” and “Leadership strongly supports 
practice change efforts”). Further, variation in mean (SD) 
across sites was minimal, with the lowest score being 0.7 
(0.2) vs. highest 0.8 (0.2), meaning that scores were con-
sistent across sites.

Evidence‑based practice attitudes
The mean (SD) evidence-based practice attitudes score 
across all FQHC staff respondents (n = 106) was moder-
ately positive (2.7 (0.7), range = 0–4; Tables 3 and S3), as 
were the subscores: openness to evidence-based practices 
(2.8 (0.9)), appeal of evidence-based practices (2.6 (0.9)), 

Table 2 Sample characteristics of FQHC staff surveyed across six sites (2021–2022; Brooklyn, NY)

a Column percent is reported overall and by site, for those who responded to the survey. Columns may not sum to 100% due to missingness
b Note that some cells may contain a value of “0.0” if no survey respondent represented that category
c PCP Primary care physician (including physicians, physicians assistants, nurse practitioners, and licensed practical nurses), RN Registered nurse, MA Medical assistant, 
and PSA Patient services advocate

Socio-demographics All Site 1 Site 2 Site 3 Site 4 Site 5 Site 6

(n = 124) (n = 21) (n = 10) (n = 26) (n = 20) (n = 35) (n = 12)

%a %a %a %a %a %a %a

Age in years
 < 35 22.6 19.1 20.0 15.4 10.0 42.9 8.3

 35–45 33.1 28.6 60.0 38.5 45.0 28.6 0.0

 46–55 25.8 38.1 20.0 26.9 35.0 14.3 25.0

  > 55 18.6 14.3 0.0b 19.2 10.0 14.3 66.7

Gender
 Male 16.9 9.5 30.0 7.7 10.0 28.6 16.7

 Female 83.1 90.5 70.0 92.3 90.0 71.4 83.3

Race & ethnicity
 Black or African American 14.5 57.1 0.0b 15.4 0.0b 5.7 0.0b

 Asian 15.3 0.0b 10.0 3.9 0.0b 25.7 66.7

 Latino/a or Hispanic 34.7 9.5 60.0 50.0 50.0 28.6 16.7

 Other 35.5 33.3 30.0 30.8 50.0 40.0 16.7

Born
 USA 54.8 38.1 70.0 57.7 60.0 62.9 33.3

 Another Country 45.2 61.9 30.0 42.3 40.0 37.1 66.7

Employment
 Rolec

  Leadership 14.5 23.8 30.0 11.5 15.0 8.6 8.3

  PCP 25.8 14.3 30.0 11.5 20.0 45.7 25.0

 RN 9.7 4.8 0.0b 11.5 15.0 11.4 8.3

  MA 24.2 23.8 0.0b 30.8 25.0 17.1 50.0

  Other (e.g., PSA) 25.8 33.3 40.0 34.6 25.0 17.1 8.3

 Years in current position
  0–2 48.4 61.9 50.0 50.0 40.0 57.1 8.3

  3–5 15.3 9.5 40.0 15.4 20.0 11.4 8.3

  6–15 21.0 14.3 10.0 19.2 15.0 25.7 41.7

  16 + 14.5 14.3 0.0b 15.4 20.0 5.7 41.7
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and likelihood of adopting practices given the require-
ment to do so (2.6 (1.0)). Further, reported divergence of 
usual from evidence-based practice was low (1.8 (1.0)), 
meaning that most staff did not see their usual prac-
tice as deviating from evidence-based standards. This 
means that, overall, most staff reported relatively posi-
tive attitudes toward adoption of new evidence-based 
practice, such as ALTA. For example, a majority of staff 
reported liking "to use new types of interventions to help 
my patients" and being "willing to use new and different 
types of interventions developed by researchers".

Implementation leadership
The mean (SD) implementation leadership score across 
all FQHC leadership and staff respondents (n = 124) were 
moderately positive (2.5 (0.9); range = 0–4; Table  3 and 
S4) with minimal variation by site (minimum = 2.0 (1.1), 
maximum = 2.9 (0.9)). This means that most staff found 
site leadership to be knowledgeable about evidence-based 
practices, supportive of evidence-based practice imple-
mentation, and perseverant in surmounting challenges 
in the implementation journey; however, just under 50% 
of respondents agreed that leadership "removed obsta-
cles to the implementation of evidence-based practice for 
improved hypertension management" and " established 
clear standards for the implementation of evidence-based 
practice for improved hypertension management". Fur-
ther, only one-in-ten leaders reported having developed a 
plan to facilitate implementation of evidence-based prac-
tice for hypertension management.

Prior training
Fewer than one-in-two FQHC staff reported having 
received prior training in chronic disease management 
(33.9%), patient-centered communication (39.5%), and 
quality improvement methods (46.0%, Table 4); however, 
responses varied across sites.

Training analytics (the CFIR’s individual domain)
A majority of FQHC staff assigned to three training 
courses completed them: 94.5% for accurate BP meas-
urement in office, 90.6% for self-measured BP, and 90.3% 
quality improvement (Table S1). The mean (SD) com-
prehension score on first attempt was over the passing 
threshold of 75%. However, comprehension scores dem-
onstrated high variability for the training on in-office 
accurate BP measurement (mean = 82.1%, SD = 20.9%), 
more so than for the self-measured BP (mean = 89.7%, 
SD = 9.4%; Table 4). The mean (SD) number of attempts 
needed to pass was the same for both trainings: between 
one and two attempts were needed (1.4 (0.8)).

Semi-structured interview (the CFIR’s innovation, inner 
setting, and individual domains)
From the qualitative analysis, four key themes emerged, 
each aligning with a unique CFIR construct; illustrative 
quotations for each are included in Table 5. Specifically, 
staff reported that (1) complex barriers to hyperten-
sion care, control, and clinical communication exist; 
(2) there is a recognized need to improve hyperten-
sion care; (3) in-clinic challenges with digital tool access 

Table 3 Mean adaptive reserve scores and frequency of item responses

a All FQHC leadership and staff (n = 176) were asked to complete the Adaptive Reserve Scale and the Implementation Leadership Scale; of those eligible, 70.4% 
(n = 124) completed the scale
b All FQHC staff (n = 153) were asked to complete the Evidence-Based Practice Attitudes Scale; of those eligible, 69.3% (n = 106) completed the scale
c Site-level mean (SD) score and frequencies are compared; both the minimum and the maximum observed across sites are presented
d Higher score is interpreted as disadvantageous, contrasting the interpretation of other scores

Summary scores Overall Minimum across sites Maximum across sites
Mean (SD)c Mean (SD)c Mean (SD)c

Adaptive reserve (range: 0–1)a 0.7 (0.1) 0.7 (0.2) 0.8 (0.2)
 Evidence-based practice attitudes (range: 0–4)b 2.7 (0.7) 2.3 (0.7) 3.1 (0.7)
  Subscale 1: Openness 2.8 (0.9) 2.1 (1.1) 3.2 (0.8)

  Subscale 2: Divergence (reverse)d 1.8 (1.0) 1.4 (0.9) 2.3 (0.8)

  Subscale 3: Appeal 2.6 (0.9) 2.2 (0.9) 2.9 (0.8)

  Subscale 4: Requirements 2.6 (1.0) 1.8 (0.9) 3.0 (0.8)

 Implementation leadership (range: 0–4)a 2.5 (0.9) 2.0 (1.1) 2.9 (0.9)
  Subscale 1: Knowledgeable 2.6 (1.0) 2.3 (0.5) 3.0 (1.1)

  Subscale 2: Supportive 2.7 (1.0) 2.1 (1.2) 3.0 (1.0)

  Subscale 3: Perseverant 2.6 (1.0) 2.0 (1.2) 2.9 (0.9)

  Subscale 4: Proactive 2.4 (1.1) 1.9 (1.1) 2.7 (1.2)
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imposes workflow delays; and (4) despite high patient 
loads, FQHC staff are motivated to provide high-quality 
care. Responding to each of these potential facilitators 
and barriers to implementation, research staff proposed 
adaptive implementation remedies (Table 6).

Theme 1 (the CFIR’s individual recipient needs): complex 
barriers to hypertension care, control, and clinical 
communication exist.
The CFIR’s individual needs construct is defined as the 
degree to which patient needs are recognized, identified, 
and addressed by FQHC sites. In line with this construct, 
Theme 1 elucidates the ways in which FQHC staff per-
ceive, recognize, and acknowledge patient (or innovation 
"recipient") needs. Specifically, as described below, staff 
spoke to (1) the complex socio-environmental barriers 
patients face in accessing hypertension care and main-
taining hypertension control, and (2) how patients’ limi-
tations in digital access and literacy affect engagement 
with clinical communication and tools.

Subtheme 1.1: Barriers to hypertension control
FQHC staff emphasized that most hypertension-related 
patient behaviors occurred outside the clinic, with clini-
cal encounters acting as a cross-sectional snapshot 
between extended periods apart between patients and 
their providers. Named barriers to hypertension self-
management included: the (1) prohibitive cost of medi-
cation and/or BP monitors, (2) lack of social support in 

navigating social and clinical services, (3) presence and 
interaction of competing priorities (e.g., finances, hous-
ing, employment, food insecurity), and (4) common 
misperceptions regarding hypertension and treatment 
(e.g., hypertension can be “felt”). Staff also reported they 
believe patients are not forthcoming about their medica-
tion nonadherence, which undermines FQHC staff from 
forming the best treatment plan.

Subtheme 1.2: Digital access & literacy
Staff also identified patients’ limitations in digital access 
and literacy as potential barriers to engagement with 
clinical communication tools (e.g., the patient portal, 
MyChart), which are necessary for engagement with 
the ALTA program. Common barriers to MyChart use 
among patients included (1) username and password 
issues, (2) lack of access to a smartphone or computer, (3) 
lack of familiarity or comfort using mobile applications, 
(4) limited understanding of what MyChart offers, and 
(4) preference for other forms of communication (e.g., 
phone call or face-to-face). Staff perceived engagement 
with MyChart to vary by age, with younger (vs. older) 
patients demonstrating greater willingness to use the 
platform, due to perceived differences in digital literacy 
(e.g., comfort using application) and access (e.g., owning 
a smartphone or computer). However, one of the most 
powerful facilitators to MyChart engagement was the 
presence of social support within a patients’ life, in the 

Table 4 Reported history of prior trainings and current training analytics

a Data presented was collected via online survey; all FQHC staff were eligible and invited to participate
b Data derived from online training module analytics
c Four comprehension questions were asked following Training 1 and six were asked following Training 2; based on responses, percent correct out of 100% were 
assigned. A score of 75% or higher was considered “passing”
d FQHC staff were required to complete the training comprehension quiz as many times as necessary to receive a score of 75% or higher; presented is the mean (SD) 
number of times a FQHC staff member was required to complete the training to receive a passing score
e The frequency of survey respondents (n = 124) who report prior training the relevant areas are reported
f Mean (SD) scores were not tabulated by site due to small sample size

All Minimum across sites Maximum 
across 
sites

Frequency report prior training (n = 124)a %e %e %e

 Chronic disease management 33.9 9.5 58.3

 Patient-centered communication 39.5 19.2 58.3

 Quality improvement methods 46.0 28.6 66.7

Training 1: Accurate blood pressure measurement in office (n = 69)b Mean (SD)f

 Comprehension score, first  attemptc 82.1 (20.9)

 Number attempts needed to  passd 1.4 (0.8)

Training 2: Self-measured blood pressure (n = 29)b Mean (SD)f

 Comprehension score, first  attemptc 89.7 (9.4)

 Mean (SD) number attempts needed to  passd 1.4 (0.8)
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Table 5 Illustrative quotations from semi-structured interviews with FQHC staff

Theme 1 (the CFIR’s individual recipients: needs): complex extra-clinical barriers to hypertension care and control exist
 Barriers to hypertension control “Even though [the] provider will prescribe the blood pressure machine, 

[patients] can’t afford to buy it.” (Record 39, RN)
“The big thing here I think is money for patients because a lot of them 
are not insured… if they have five medications [they will take the ones] 
that they think [are] most important…and then say, ‘Well, I will go pick 
the high blood pressure medication next week when I get some money’.” 
(Record 21, RN)

 Digital access & literacy “I know a lot of our patients here…don’t even have MyChart or don’t even 
know how to access it. I think it’s just that’s like the limiting factor. I think 
they’re willing to do it. I think it’s just if it’s easy or not for them to do it.” 
(Record 61, PCP)
“I think a lot of patients are capable, but… some of the patients are 
struggling with the telemedicine video visit … [and] a lot of people need 
[assistance]… Number two, they need that device, they need that internet" 
(Record 25, PCP)

Theme 2 (the CFIR’s innovation: relative advantage): FQHC staff recognize the need to improve hypertension care
 Urgency to address hypertension “I actually feel and believe that [ALTA] is really needed. I think it will 

be a very helpful program not only [for] the patients, [but] also for us 
to improve.” (Record 22, MA)
“I think it’s great, I think our population would definitely, definitely benefit… 
[and] hopefully we would see better indications of our patients actually 
taking good care of their health.” (Record 39, RN)

 Hypertension workflow varies by site “We had some programs many years ago but that can be about 20 
to 30 years.” (Record 22, MA)
“[Hypertension protocol is] pretty standard across the board.” (Record 14, 
MA)

Theme 3 (the CFIR’s inner setting: available resources): in-clinic challenges with digital tool access imposes workflow delays
 Limited internet connectivity and access to technology “The reception is not that good and people do not like to use LTEs, so …

most of them are not able to download an app while they are here 
[because] the internet is not strong enough.” (Record 53, PCP)
“Another thing too what makes it sometimes difficult for us to enroll 
them is that the signal here at this location is very weak… [and] when we 
do try to assist them, we tell our patients, ‘Sorry you can’t upload it to your 
MyChart app because of the [lack of ] signal here at the clinic.” (Record 18, 
PCP)

 Technical support demands staff time “We could probably say let me take your phone and I’ll help you… [but] we 
might not have the time available to dedicate… to help them sign up. So, 
we give them the information… [and] try our best to help them as much 
as we can.” (Record 50, PSA)
"[It helps if patients are] able to come back and see how to [use MyChart] 
again… they must really bring the phone and see how the nurses does it 
in front of them." (Record 43, PCP)

Theme 4 (the CFIR’s inner setting: culture): despite high patient loads, FQHC staff are motivated to provide high-quality care
 Recipient-centeredness “We want to improve things for [the patient] and teach them and guide 

them and [let them know] that we’re here for [them].” (Record 32, PSA)
“But the effort is there a 1,000%, and [we try] to make them feel comfort-
able. You want everybody’s visit to be the best that it could be and offer 
them the most that you could give them.” (Record 13, PSA)

 Deliverer-centeredness “We always have to protect the patient and we have to protect ourselves 
too…Everybody needs… a team.” (Record 47, MA)
“Well, if I had a magic wand, basically yeah, having more FQHC staff would 
be great. Like magic wand, everybody has their own doctor.” (Record 15, 
PSA)

 Learning-centeredness varies by site “We get evaluated every year, and every year we get different training… We 
sit in the conference when they are doing it, so we listen in, and do differ-
ent types of comprehensive in-hand training." (Record 23, MA)
“Specific training? We don’t have a specific training." (Record 14, MA)
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form of children or relatives who were available to sup-
port navigation on the platform.

Theme 2 (the CFIR’s innovation: relative advantage): FQHC 
staff recognize the need to improve hypertension care
The CFIR’s relative advantage construct, embedded 
within the innovation domain, is defined as the degree to 
which ALTA, above and beyond usual care, is perceived 
to improve the quality of hypertension services offered. 
Reflective of this construct, Theme 2 encompasses staff 
reflections regarding (1) the perceived need and urgency 
for novel hypertension management programs, as well 
as (2) the perceived utility of a novel program like ALTA 
within the context of preexisting hypertension workflows.

Subtheme 2.1: Urgency to address hypertension
FQHC staff agreed that improvements in hyperten-
sion care are critically important, especially those that 
increase patient awareness and self-management of their 
BP, which staff described as limited. Though staff recog-
nized the need for improved hypertension care and the 
importance of quality hypertension care, staff reported 
that patients’ do not share that same sense of urgency, 
potentially due to misconceptions regarding risks asso-
ciated with uncontrolled hypertension. In this regard, 
many staff expressed enthusiasm for a program like 
ALTA, which they believed may help to better fill criti-
cal gaps patient awareness regarding the risks of uncon-
trolled hypertension.

Subtheme 2.2: Hypertension workflow varies by site
While most staff stated they followed a BP measurement 
protocol, the degree to which protocols were acknowl-
edged and adhered to varied by site. The hypertension 
clinical pathway and opportunities offered for additional 
training varied by site, with some sites having offered, 
for example, training and/or feedback through supervi-
sion, while staff from others recalled no hypertension-
specific trainings in place. The source of the protocols 
also differed, with some staff reporting they learned the 
protocol at the site vs. others still followed the protocol 
they learned in their initial degree or certificate program. 
This demonstrated variability in standardization, mapped 
onto variability in perceived value of the ALTA program. 
For example, sites with a strong hypertension program 
did not perceive a need for additional services as com-
pared to those lacking standard hypertension protocols.

Theme 3 (the CFIR’s inner setting: available 
resources): in-clinic challenges with digital tool access 
imposes workflow delays
The CFIR’s available resources construct, within the 
inner setting domain, is defined as the degree to which 

resources necessary for innovation (e.g., ALTA) delivery 
(e.g., staffing, time, space, funding) are available. Con-
sequently, this theme speaks to staff reflections on how 
limitations in technology equipment and connectivity-
related delays hinder workflows, as well as how patient 
demands for technical support pose significant burden 
FQHC staff time and effort, particularly for those in 
administrative roles.

Subtheme 3.1: Internet connectivity and access to technology 
impact interactions between staff and patients
ALTA interventions require patient access to MyChart 
(the EPIC patient portal). Although patients were able 
to access MyChart through their personal devices, many 
still required technical assistance (e.g., password recov-
ery and email access). For those patients requiring assis-
tance activating MyChart, availability of hardware (e.g., 
tablets) that could be used to activate MyChart in the 
clinic was a limiting factor. The practice makes a small 
number of tablets available to patients to assist in access-
ing MyChart while in the facility. Tablets that malfunc-
tioned were, at times, a cause of bottlenecks in workflow. 
Lack of Wi-Fi connectivity and poor cellular reception in 
the buildings contributed to connectivity-related delays, 
adding additional time to patient encounters and con-
suming staff time. When patients were unable to enroll in 
MyChart at the clinic, they were unlikely to do it at home, 
where they lack hands on assistance from trained FQHC 
staff. ALTA clinical workflow dependence on real-time 
vital sign documentation and sufficient access to comput-
ers at intake was also a source of delay in workflows, as 
staff were required to record the numbers on paper and 
later transfer them to EPIC, once able to access a shared 
computer. Having a computer in spaces shared with 
patients at intake could help facilitate communication, 
data collection (e.g., real-time documentation of patient 
BP readings), and patient monitoring.

Subtheme 3.2: Technical support demands staff time
Across all sites, staff reported high patient demand 
for MyChart technical support, which poses signifi-
cant strain on the administrative staffs’ time and effort. 
Though demand for assistance was described as high 
across all sites, the degree of hands-on-help available 
and offered varied by site, depending on site-specific 
resources (e.g., staffing and time constraints). For exam-
ple, FQHC staff across all sites reported challenges 
onboarding patients to MyChart and encouraging 
engagement. To combat this, many PSAs offered to help 
patients at appointment checkout by creating or access-
ing their MyChart account. At some sites, the PSAs went 
as far as to walk patients through the mobile application 
with phone in hand; at other sites, PSAs only had enough 
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time to give a flyer or brochure with information. Staff 
did, however, acknowledge that, since first introducing 
MyChart, engagement has increased over time, with one 
PCP remarking that this rise exceeded expectations. This 
may be attributed to (1) the encouragement offered by 
PCPs at every clinical appointment and (2) the hands-on 
support by PSAs in application download, account crea-
tion and access (e.g., username and password recovery), 
and printed resource distribution (e.g., multilingual flyers 
and business cards), all of which has demanded signifi-
cant staff time and effort.

Theme 4 (the CFIR’s inner setting: culture): despite high 
patient loads, FQHC staff are motivated to provide 
high-quality care
The CFIR’s inner setting domain is defined by the norms, 
values, and assumptions held by FQHC staff, which may 
impact implementation quality. Accordingly, as described 
below, Theme 4 speaks to staff-described values of 
recipient-centeredness (e.g., staff are motivated to serve 
patients), deliverer-centeredness (e.g., staff recognize that 
preventing staff stress and burnout is an essential aspect 
of delivering quality care), and learning-centeredness 
(e.g., staff are eager to learn, as a means of improving 
quality care).

Subtheme 4.1: Recipient‑centeredness
FQHC staff described a culture of patient-centeredness, 
expressing a profound desire to connect with and assist 
patients in the long-term. Many FQHC staff stated that 
they do this work to help patients and support any inter-
vention that advances patient wellness. When asked 
about their degree of support for incoming interventions 
(e.g., ALTA), many shared that they were in support of 
anything that may help the patient. FQHC staff reflected 
on the impact that an intervention may have on care 
quality before thinking of how it may affect their own 
workflow.

Subtheme 4.2: Deliverer‑centeredness
Adequate FQHC staffing and appropriate scheduling 
protects FQHC staff against stress and burnout, which, in 
turn, improves quality of patient care delivered. Reflective 
of their commitment to patients, FQHC staff relayed con-
cerns regarding the impact understaffing and oversched-
uling may pose on meeting the needs of rising patient 
loads. When reflecting on this, respondents reported that 
having enough staff on the schedule to address patients’ 
needs and give each patient adequate time was essential. 
Staff also conveyed that to provide patients with the best 
quality care, they must prioritize their own health and 
wellness and that of their team members, with whom 
they shared a sense of commitment and belonging.

Subtheme 4.3: Learning‑centeredness varies by site
Staff reported a resounding eagerness to learn through, 
for example, supervised practice, evaluation, or train-
ing, as a means of improving patient care. However, the 
form and frequency of staff evaluation offered by FQHC 
supervisors, or staff perceptions of evaluation, varied 
by site. For example, some FQHC staff described thor-
ough evaluation procedures offered by their supervisors, 
alongside ample training opportunities. Alternatively, 
at other sites, staff shared they could not recall training 
opportunities nor formal evaluation opportunities. This 
was also reflected in BP-specific protocol; some sites 
demonstrated site-specific trainings, whereas staff at 
others reported they had not received any training in BP 
measurement and control since joining the FQHC.

Discussion
Pre-implementation is a critical period for measuring 
and identifying key anticipated facilitators and barriers 
to implementation, especially in complex, high demand 
environments such as FQHCs; however, methods for 
doing so are underreported in the literature. The cur-
rent paper describes the findings of a rigorous pre-imple-
mentation evaluation, preceding the implementation of 
a multi-level intervention targeting hypertension moni-
toring, medication adherence, and BP control across six 
primary care sites in a large FQHC delivering high qual-
ity care to underserved and immigrant communities of 
Brooklyn, New York, regardless of ability to pay.

In CFIR’s individual deliverer level, which reflects 
FQHC staff and leadership readiness for implementation, 
respondents reported moderate mean adaptive reserve, 
evidence-based practice attitudes, and implementation 
leadership scores, which may prove advantageous for 
ALTA implementation, as has been observed in prior 
studies reporting comparable scores [43–47]. Specifically, 
prior studies have linked comparable, moderate scores 
with greater likelihood of participating in evidence-based 
interventions [43], implementing best practices [44–46], 
and reporting a positive implementation climate [47]. 
Although scores were moderate overall, they did vary by 
site, indicating that implementers must tailor pre- and 
mid-implementation supports to site-specific assets and 
needs, as a means of equitably closing potential imple-
mentation gaps. Although fewer than one-in-two staff 
reported prior training in chronic disease management, 
patient-centered communication, and quality improve-
ment methods, which potentially represents a barrier 
to implementation, responsiveness to current training 
opportunities was high, with nearly all staff having com-
pleted assigned modules and a majority passing on the 
first attempt.
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Regarding the CFIR’s individual recipient (patient) 
needs, a majority of FQHC staff reported both a recog-
nition of and empathy for the barriers patients face in 
managing their hypertension [13], and consequently 
expressed a desire to support patients in navigating 
access to care. This patient-centered perspective and 
approach to care may facilitate optimal implementation 
outcomes in hypertension care, as prior literature has 
demonstrated [48]. However, FQHC staff capacity and 
self-efficacy to address such needs were limited by staff-
ing capacity, turnover and competing demands, which 
could serve as another potential barrier to ALTA imple-
mentation [49–51]. Further, being that ALTA is a tech-
nology-facilitated intervention, and both digital access 
and literacy are limited within the target population, 
intervention implementation may fail without proper 
supports in place [52, 53].

Representative of the CFIR’s innovation domain, FQHC 
staff recognized an urgent need for improved hyperten-
sion care and named patient awareness of BP as a key 
target of interest, aligning with findings from prior litera-
ture [54, 55]. Although most FQHC staff acknowledged 
pre-existing hypertension workflows, heterogeneity in 
how much staff adhere to them may present a barrier 
to implementation [45]. If structures are not in place to 
equitably train, supervise, and support staff in deploying 
a novel intervention and integrating it with current prac-
tices, then current and novel protocols may be confused, 
hindering implementation fidelity and adherence. FQHC 
staff may also feel unmotivated to implement and sustain 
a novel intervention (e.g., ALTA) if a functional, preexist-
ing hypertension workflow exists [56]. To combat these 
concerns, ALTA practice facilitators will provide FQHC 
staff with hands-on supervision and training in the novel 
workflows and the relative advantage offered by ALTA 
will be clearly communicated to staff [26].

Reflective of the CFIR’s inner setting domain, FQHC 
staff reported that limited in-clinic availability of elec-
tronic hardware (e.g., computers, tablets) and infrastruc-
ture (e.g., Wi-Fi and cell service) may impact workflow, as 
others have in similar contexts [57–61]. Successful imple-
mentation of ALTA¸ a technology-facilitated intervention 
[26], may require additional investments in digital infra-
structure (e.g., equip clinics with computers, tablets, and 
Wi-Fi), for the overall benefit of clinical workflows [53, 
57]. Despite limited resources, however, staff described a 
patient-centered clinical culture. As such, motivation to 
implement ALTA was most often attributed to a desire to 
improve patient outcomes [62]. In line with this patient-
centered approach, staff also expressed a clear desire to 
learn and engage with evaluative processes; responsively, 
ALTA may offer standardized supervision, evaluation, 
and training to staff in the pre-implementation and early 

implementation stages of ALTA, which may positively 
affect ALTA implementation and overall patient care. 
Beyond motivation to serve patients, staff also reported 
a commitment to supporting their fellow coworkers, 
with whom many identified a sense of “team”, which is 
critical to the implementation of ALTA’s team-based care 
approach [32, 63, 64]. Many also reflected on the impor-
tance of adequate staffing and scheduling, seen as essen-
tial to optimizing performance and preventing burnout 
and turnover [65–67] Recognizing the need to minimize 
staff burden, ALTA practice facilitators work with FQHC 
leadership to integrate ALTA procedures with existing 
workflow, as a means of reducing staff burden and time 
per encounter [26].

We must acknowledge limitations to this study. 
Namely, all data was collected from FQHC leadership 
and staff, without perspectives from other important 
ALTA stakeholders (e.g., ALTA practice facilitators and 
patients), who we do recommend surveying through 
future research efforts. However, we do triangulate find-
ings using data from multiple sources (e.g., survey, train-
ing analytics, and interviews), representing multiple 
levels (e.g., staff and leadership) and diverse roles (e.g., 
PCPs, RNs, MAs). We also were able to include a sample 
size several times larger than most [22], including most 
staff, in an understudied and underrepresented context 
of FQHCs. We recognize that social desirability bias may 
have impacted staff responses, as these surveys and inter-
views were distributed by and conducted in the context 
of a workplace; to limit potential bias, staff were given 
the opportunity to maintain anonymity in their survey 
submission and interviews were conducted by research 
staff in a private space [68, 69]. We also acknowledge 
that due to the cross-sectional nature of data collection, 
we cannot extrapolate how staff interpretations may 
have changed over the course of the pre-implementation 
period, across which, staff responses regarding readiness 
and motivation to implement ALTA may have shifted; we 
recommend this as an area for future research in the con-
text of similar interventions.

Conclusion
Drawing on several rich quantitative and qualitative data 
sources, this study serves as one of the first to apply the 
CFIR to the interpretation of a rigorous pre-implemen-
tation evaluation within the important context of an 
FQHC. In doing so, this study offers as a feasible and 
rapid model of a pre-implementation evaluation method-
ology, which may be reproduced in similar contexts prior 
to intervention implementation, allowing implementers 
the opportunity to acknowledge and address potential 
facilitators and barriers before implementation rollout. 
Such pre-implementation evaluations methods may be 
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especially important within the context of FQHCs and 
primary care settings, where resources are often limited 
and patient demand for quality services is high.
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