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Abstract

Background Hypertension prevalence in Ghana is high, yet diagnosis, treatment, and control rates remain low. The
Kaiser Permanente hypertension control program (“Kaiser bundle”) has demonstrated success in high-income settings
and has been implemented in some low-resource contexts but not in Ghana. This study describes a community-
engaged, mixed-methods process to plan the equitable implementation of the Kaiser bundle for hypertension con-
trol in Ghanaian primary healthcare centers (PHCs).

Methods We conducted five iterative workgroup meetings over 9 months with 46 participants, including 15 adults
with hypertension, 16 healthcare providers, 6 policymakers, and 9 community leaders and Civil Society Organiza-
tion representatives. Using semi-structured discussions, human-centered design activities, and surveys. Workgroup
transcripts were analyzed using framework-guided rapid turnaround qualitative analysis, applying the Consolidated
Framework for Implementation Research and the Expert Recommendations for Implementing Change compila-
tion, and the to identify determinants and generate and specify strategies. Survey ratings informed prioritization

of strategies. The Reach, Effectiveness, Adoption, Implementation, and Maintenance (RE-AIM) framework was applied
to define and organize implementation outcomes, while the Implementation Research Logic Model (IRLM) was used
to organize the determinants/strategies and link them to hypothesized mechanisms and outcomes.

Results The Stakeholder groups identified 45 implementation determinants across individual, organizational,

and community levels, with barriers such as limited access to care, provider shortages, fragmented health systems,
and financial constraints, while facilitators included community partnerships and existing BP screening initiatives.
Based on these determinants, the stakeholder groups co-developed 29 discrete implementation strategies targeting
the Kaiser bundle components. Strategies emphasized infrastructure strengthening, provider training, community
engagement, telemedicine integration, and culturally responsive approaches. The finalized IRLM mapped and linked
determinants, strategies, mechanisms, and anticipated outcomes, providing a transparent and equity-focused imple-
mentation plan.

Conclusions Combining community engagement with established implementation science frameworks ena-
bled the development of an implementation plan for adapting the Kaiser bundle in Ghana. This approach offers
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a replicable model for planning and reporting implementation efforts in low-resource settings and highlights
the importance of equity-focused strategies for improving hypertension outcomes.

Keywords Community engagement, Implementation science, Hypertension control, Kaiser bundle, Primary

healthcare, Low-resource settings
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Implementation planning for evidence-based interven-
tions in low-resource settings often lacks structured
approaches that integrate community engagement with
theory-driven frameworks.

Combining community engagement with multiple
implementation science frameworks can produce an
equity-focused adaptation process for the Kaiser Per-
manente Hypertension Control Program.

This study illustrates the practical use of the Implemen-
tation Research Logic Model (IRLM) to organize deter-
minants, strategies, mechanisms and outcomes with
community stakeholder groups.

Findings contribute to understanding how diverse
community stakeholder group input can strengthen
implementation planning for chronic disease interven-

0

0

0

tions in global health contexts.

Background

Hypertension is a leading modifiable risk factor for car-
diovascular disease (CVD) morbidity and mortality,
affecting ~ 1.4 billion people globally, of whom over 75%
residing in low- and middle-income countries (LMICs)
[1]. In Ghana, a systematic review estimated the pooled
hypertension prevalence among adults at 27%, yet rates
of diagnosis (35%), treatment (22%), and control (6%)
remain low [2], reflecting major gaps in the hypertension
care cascade. While Ghana has committed to reducing
pre-mature mortality from non-communicable diseases
(NCDs) by one-third by 2030, achieving this goal will
require significant improvements in blood pressure (BP)
control [3]. To meet BP control targets, national poli-
cies need to prioritize large-scale implementation of evi-
dence-based interventions for hypertension prevention
and control [4].

Several evidence-based interventions have demon-
strated effectiveness in improving BP control, including
team-based care [5], task-shifting to non-physician health
workers [6], standardized treatment protocols such as the
WHO HEARTS package [7], and community-based BP
screening with linkage-to-care [8]. One of the most suc-
cessful multicomponent interventions is the Kaiser Per-
manente hypertension control program, which achieved
an increase in BP control rates from 44 to 80% between

2001 and 2009 using a multi-level bundle [9]. The KPNC
bundle (“Kaiser bundle”) includes five core components:
(1) hypertension patient registries, (2) clinical perfor-
mance feedback reports, (3) standardized evidence-based
treatment protocols, (4) medical assistant—led BP follow-
up visits under supervision, and (5) promotion of single-
pill combination therapy. The Kaiser bundle has not been
tested or adapted for use in Ghana.

Implementation research has shown that even the most
effective interventions often fail to reach populations
that need them the most due to systemic health infra-
structure gaps and socio-economic disadvantages that
limit equitable application across settings [10]. This ineq-
uity is exacerbated when implementation strategies are
designed without input from relevant clinical or commu-
nity partners [11]. Community engagement throughout
all phases—from pre-implementation through imple-
mentation and sustainment—is essential for identifying
context-specific barriers, facilitators and strategies, while
also fostering trust, supporting adoption, and promoting
sustainment of an intervention [12, 13]. Thus, engaging
diverse stakeholder groups in Ghana can enhance the
adaptation of the Kaiser bundle implementation efforts
by aligning strategies with local needs and capacities.

This study presents a community-engaged approach
to planning the implementation of the Kaiser bundle
in primary healthcare centers (PHCs) in Ghana. Using
a method that includes a modified Delphi process and
user-centered design methods, coupled with the Imple-
mentation Research Logic Model (IRLM) [14], that has
previously been used in U.S. settings [15, 16], we worked
with healthcare providers, policymakers, community
leaders and Civil Society Organizations (CSOs), and
adults with hypertension to identify contextual determi-
nants, co-develop and specify implementation strategies,
and organize these to plan for the implementation of the
Kaiser bundle. This case example illustrates how integrat-
ing multi-level, diverse perspectives can support equita-
ble, context-sensitive implementation planning in global
health settings [17].

Methods

Study design

This implementation planning study used a mixed-meth-
ods, community-engaged approach, previously used in
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two studies [15, 16]. The design integrated qualitative and
quantitative components to identify determinants, gener-
ate and specify implementation strategies, and develop
an IRLM for adapting the Kaiser hypertension control
bundle to Ghanaian PHCs. The study was embedded
within existing community and health system structures
and leveraged partnerships with CSOs, the Ghana Health
Service, Ministry of Health, and a local academic institu-
tion (University of Ghana) to ensure contextual relevance
and potential for future implementation and scale-up.
This manuscript follows the Standards for Reporting
Qualitative Research (SRQR) [18] to ensure comprehen-
sive and transparent reporting of our methods and find-
ings (Supplemental Table 1).

Conceptual frameworks

This study was guided by four complementary implemen-
tation science models/frameworks. The Consolidated
Framework for Implementation Research (CFIR) Version
2.0 [19] was used to identify multi-level determinants
of implementation across individual, organizational,
and system contexts. The Expert Recommendations for
Implementing Change (ERIC) [20] compilation informed
the generation and categorization of implementation
strategies. The Reach, Effectiveness, Adoption, Imple-
mentation and Maintenance (RE-AIM) framework
[21-23] was applied to define and organize implemen-
tation outcomes, ensuring a comprehensive plan for
evaluating reach, effectiveness, adoption, implementa-
tion, and maintenance. The IRLM [14] provided a struc-
tured approach for mapping strategies to determinants,
hypothesized mechanisms, and targeted outcomes.

Setting and participants

This study was conducted in Ghana, a lower-middle-
income country in West Africa with an increasing bur-
den of NCDs, particularly hypertension and CVD [24].
The health system in Ghana is structured around a three-
tiered delivery model comprising primary, secondary,
and tertiary care, with primary health care serving as the
first point of contact for most patients [25]. Ghana Health
Service is the largest public health care service delivery
agency in the country [24]. Community engagement
occurred in Greater Accra Region, across urban (Mad-
ina) and peri-urban (Amasaman and Ashaiman) settings,
reflecting diverse health system contexts and commu-
nity experiences. Each community included a PHC facil-
ity integrated within the Ghana Health Service network.
Despite national commitments to strengthen NCD pre-
vention and control, challenges such as workforce short-
ages, fragmented referral systems, and financial barriers
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persist, making these settings representative of broader
implementation challenges in Ghana [26, 27].

The implementation planning activities for this study
were conducted in collaboration with four groups of
stakeholders representing different key sectors. These
included (1) healthcare providers such as medical doc-
tors, pharmacists, nurses, (2) adults with hypertension,
(3) community leaders and CSO representatives (i.e.,
non-governmental groups that advocate for community
interests, provide education, and mobilize resources to
support public health initiatives), and (4) policymakers
at the national and district levels.

Participants were recruited through established
institutional and community channels. We initiated
contact with the PHC leadership in the three partici-
pating communities through the Ghana Health Ser-
vice, and the PHC leadership facilitated identification
of eligible healthcare providers. Community leaders
and CSO representatives were identified through prior
collaborations with the study team. Adults with hyper-
tension were identified with support from community
leaders in each community and coordinated by trained
research assistants.

Recruitment was purposive and role-based to ensure
representation across key stakeholder groups relevant
to hypertension care and implementation planning.
Target numbers for each stakeholder group were estab-
lished in advance to support balanced representation
and manageable group discussions. Invitations were
extended in person at PHCs or via phone by trained
research assistants, who explained the study purpose,
participation expectations, and meeting logistics. All
participants were aged 18 years or older and provided
informed consent.

Community engagement process

We conducted five iterative workgroup meetings with the
stakeholder groups (Table 1) using semi-structured dis-
cussions, human-centered design activities, and rating
surveys. All meetings were held separately by stakeholder
group, except for Meeting 4, which was a combined in-
person meeting involving all the participants. Meetings
were conducted either in person at the University of
Ghana or virtually via video conferencing. Meetings 1-3
and 5 lasted approximately 2 h and were held in person,
except for Meeting 3 with healthcare providers, which
was conducted via video conferencing. Meeting 4 was
held in person and lasted 5 h. In total, all stakeholder
groups were engaged for approximately 13 h. All sessions
were audio-recorded to support transcription and analy-
sis. Semi-structured guides used to facilitate these ses-
sions are provided in Supplemental Table 2, and detailed
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Table 2 Participants Characteristics
Characteristics Total (N=46) Adults with Community leaders/ Healthcare Providers Policymakers (n=6)
hypertension (n=15) CSOs (n=9) (n=16)

N (%) n (%) n (%) n (%) n (%)
Age (mean, SD) 440129 56.7 (11.6) 41.7 (12.0) 34.6 (5.9) 41.2 (3.0)
Sex
Female 30(65.2) 13(86.7) (11.1) 13(81.2) 3(50.0)
Male 16 (34.8) 2(13.3) 8(88.9) 3(18.8) (50.0)
Education
<High School 9(19.6) 9 (60.0) 0(0.0) 0(0.0) 0(0.0)
>High School 37 (80.4) 6 (40.0) 9(100.0) 16 (100.0) 6 (100.0)
Marital status
Single 17 (37.0) 7 (46.7) 4 (44.4) 4(25.0) 2(333)
Married 29 (63.0) 8(53.3) 5(55.6) 12 (75.0) 4 (66.7)
Religion
Christian 43 (93.5) 15 (100.0) 9(100.0) 15 (93.8) 4 (66.7)
Islam 3(6.5) 0(0.0) 0(0.0) 1(6.3) 2(333)
Community?
Amasaman 15(32.6) 6 (40.0) 2(22.2) 7(43.8) -
Ashaiman 9(19.6) 4(26.7) 1(011.1) 4(25.0) -
Madina 16 (34.8) 5(33.3) 6 (66.7) 5(31.2) -

2This is only for the first three groups since the policymakers were national level representatives

CSO- Civil Society Organization

descriptions of activities conducted in each Meeting are
presented below.

Meeting 1: identifying barriers to and facilitators

of hypertension care and implementation of the Kaiser
bundle

Stakeholder groups were introduced to the project,
meeting logistics, and study objectives by reviewing the
implementation consent. In their individual workgroups,
participants engaged in semi-structured discussions
about multi-level contextual factors (i.e., barriers and
facilitators) related to implementing the Kaiser bundle
(Table 1).

Meeting 2: understanding the context and generating
implementation strategies

Stakeholder groups participated in user-centered design
sessions tailored to their specific roles. Healthcare pro-
viders, for example, were asked to outline their current
patient visit workflow and to consider how components
of the Kaiser bundle could be integrated into their clini-
cal practice. Additionally, they discussed strategies to
overcome the barriers identified in the first meeting.
Community and CSO leaders, policymakers and adults
with hypertension identified key strategies to address the
contextual factors identified in Meeting 1.

Determinant-strategy linkages

Following the strategy generation activities, the research
team compiled and refined the proposed strategies. The
refined list of strategies was then entered into a matrix
linking identified determinants to strategies. The goal
was to check whether the selected strategies matched the
identified barriers and to identify where coverage was
still needed.

Meeting 3: reviewing and confirming determinant-strategy
linkages

Each stakeholder group reviewed the determinant—strat-
egy matrix to confirm or refine the definitions of key
determinants and strategies, while also assessing the
appropriateness of the linkages. New strategies and miss-
ing determinants were added where needed. Following
the meetings, the research team consolidated the matrix
by removing redundancies and ensuring conceptual clar-
ity across domains (Supplemental Table 3).

Meeting 4: specifying the implementation strategies

During the combined, in-person workgroup meeting,
participants collaboratively specified each strategy using
Proctor et al’s framework [28]. For each strategy, they
identified the actor(s) responsible, the specific actions to
be taken, the temporality (timing), and dosage (frequency
and intensity) (Supplemental Table 4). This specification
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Table 3 Stakeholder groups'ratings of determinants used in logic model

Kaiser bundle Components Determinants (barriers, facilitators) Mean (SD)
Hypertension patient registries Geographic and logistics constraints: distance, work, facility crowding —-0.90 (1.31)
Shortage of skilled providers for screening —-0.83(1.25)
Financial barrier to care and follow-up —0.78 (1.55)
Lack of screening logistics at community level —0.78 (1.49)
Low hypertension awareness —0.75(1.52)
Staff shortages for screening and registry data entry —-0.69 (1.39)
Limited government funding for BP screening —0.69 (1.47)
Inadequate healthcare provider training —0.56 (1.34)
Health system’s focus on infectious diseases —0.56 (1.38)
Poor provider communication —0.56 (1.36)
Socio-cultural beliefs and misinformation about hypertension —0.56 (1.70)
Availability of community/church partnerships for BP screening 1.03 (1.48)
Clinical performance feedback reports* Poor data quality or missing data -0.74 (1.51)
Lack of timely feedback on BP control —0.56 (1.53)
Infrequent feedback for timely adjustments -0.56 (1.31)
Uncoordinated data management systems -0.52(1.37)
Lack of leadership support —0.48 (1.34)
BP control report feedback constitutes administrative burden -044 (1.25)
Lack of performance incentives for healthcare providers -041(1.39)
Insufficient training on BP control feedback report —0.33(1.54)
Poor integration into clinic workflow -0.30(1.23)
Standardized evidence-based treatment protocols* Limited availability of recommended medications -0.70 (1.27)
Not enough time during visits for protocol steps —0.70 (1.46)
Fragmented health systems coordination/poor care coordination —0.67 (1.44)
Protocols are too complex or unfriendly —-0.56 (1.22)
Provider resistance to standardized protocols —-0.52(1.37)
Inconsistent BP measurement practices —-0.52(1.34)
Inadequate supervision and accountability —0.44 (1.40)
Low provider awareness or training on guidelines —-041(1.37)
Medical assistant-led BP follow-up visits under supervision* No extra compensation for CHNs —041(1.47)
Poor systems for visit documentation and feedback from supervising clinicians  —0.37 (1.62)
CHN antihypertensive medication prescribing limitations —0.37 (1.50)
Inadequate CHN training or confidence -0.33(147)
Poor integration into care workflows —0.30(1.38)
High workload and time constraints —0.19 (1.49)
Promotion of single pill combination therapy* High cost —0.67 (1.59)
Supply chain constraints -0.59 (1.47)
Insufficient systems and infrastructure to enable single-pill combination -0.48(1.52)
therapy adoption
Lack of insurance coverage for single pill combination —0.44 (1.63)
Limited availability of single pill combination drugs —0.41(1.53)
Misuse or misinterpretation of single pill combination use -041(1.37)
Low demand for some single pill combinations —041(1.45)
Combining drug classes complicates prescribing decisions -041(1.34)
Risk of side effects and interactions from combining multiple ingredients -0.37(142)
in one pill
Limited provider understanding of how single-pill combination medica- —-0.22 (1.25)
tions works
Increased provider workload when prescribing single pill combination —0.04 (1.18)
medications
Patients may abandon other medications if single pill is introduced —0.04 (1.26)

BP- Blood Pressure; CHN- Community Health Nurses. The scores range from —2 to + 2; *Only healthcare providers and policymakers were included in analyses
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Table 4 Stakeholder groups'ratings of strategy effectiveness, feasibility and priority

Kaiser Bundle Discrete Strategy Feasibility Effectiveness Priority
Mean (SD) Mean (SD) Mean (SD)

Hypertension patient registries Support clinicians with staffing and training 344 (0.81) 3.44(0.81) 3.47(0.70)
Strengthen provider training programs 347(0.74) 344(0.73) 3.36(0.87)
Fund provider recruitment and retention 336(0.72) 3.19(0.79) 3.39(0.69)
Strengthen community-based blood pressure 333(0.86) 344(0.73) 3.19(0.92)
screening
Provide routine blood pressure screening at the PHC 336 (0.96)  3.13 (0.96) 3.11(1.01)
Expand CHPS compound and PHCs 3.25(0.87) 3.33(0.79) 3.17(0.91)
Redistribute care responsibilities 3.28(0.81) 3.19(0.79) 3.17(0.88)
Use telemedicine for remote care 3.27(0.81) 3.17(0.85) 3.17 (0.94)
Integrate traditional healers into the formal health 3.11(0.85) 2.94(0.95) 2.94 (0.98)
system

Clinical performance feedback reports* Align feedback with clinic workflows 2.87(0.35) 2.82(0.39) 2.65(0.49)
Integrate BP feedback into leadership 267(049) 2.80(041) 2.81(0:40)
Enhance blood pressure control report via automa- 264 (0.50)  2.63 (0.50) 2.59(0.51)
tion
Review BP report in clinic staff meetings 257(0.51)  260(0.51) 2.57(0.51)

Standardized evidence-based treatment proto-  Advocate policy for essential hypertension drug 2.87(0.35)  2.63(0.50) 2.79(0.53)

cols* coverage
Foster providers’buy-in via champions 2.81(040) 2.73(046) 2.67 (049)
Optimize clinic workflow through task-shifting 269 (048) 2.60(0.51) 2.69 (0.48)
Enhance adherence through audits, feedback 262 (0.51)  279(043) 2.67 (049)
and supervision
Strengthen protocol adherence via training 2.60(0.52) 2.78(044) 2.75(0.45)
Integrate hypertension care into existing chronic 2.80(041) 2.64(0.50) 2.58(0.51)
disease and referral systems
Simplify clinical protocols using flowcharts 277 (044) 2.63(0.50) 260 (0.51)
Standardize care with clear protocols 2.54(0.52)  2.75(045) 258 (0.51)

Medical assistant-led BP follow-up visits under Streamline workflows by task shifting 2.72(047) 2.75(045) 2.81(0.40)

supervision* Build CHN capacity through training 267(050) 283 (041) 278 (0.44)
Integrate CHN follow-ups in care 2.83(039) 258(0.51) 2.73(046)
Incentivize CHN role expansion 2.78(043) 269(0.48) 2.63 (0.50)
Authorize CHN hypertension medication prescrip- 2.53(0.52)  2.63(0.50) 2.63(0.50)
tions

Promotion of single pill combination therapy* Strengthen supply chain coordination 2.71(047) 275(044) 2.82(0.39)
Expand NHIS coverage and incentivize providers 2.72(046) 2.72(046) 2.72 (0.46)
Promote safe combination therapy use 254 (0.52) 267(049) 2.50(0.52)

CHN- Community Health Nurses; CHPs— Community-Based Health Planning and Services; PHC- Primary Healthcare Centers; NHIS- National Health Insurance Scheme.
The scores range from 1-4; *Only healthcare providers and policymakers were included in analyses

process allowed all stakeholder groups to collaboratively
and equitably contextualize and refine strategies for
implementation of the Kaiser bundle in Ghana’s PHCs.

Meeting 4 differed from prior meetings in that it was
a combined, in-person session involving participants
from all stakeholder groups and from each participating
community. This meeting was intentionally designed to
facilitate cross-community discussion and collaborative
refinement of implementation strategies during the spec-
ification phase.

Survey of strategy and determinant ratings to inform
prioritization and final selection

Following the specification of implementation strate-
gies, participants were invited to complete a structured
survey (~35 min) to assess the relative importance and
relevance of the identified determinants and strategies.
First, respondents rated each determinant on a scale
from —2 to+2, where —2 indicated a strong barrier (i.e.,
strong negative impact on implementation), 0 indicated
a neutral impact, and+2 indicated a strong facilitator
(i.e., strong positive impact on implementation). Second,
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participants rated each implementation strategy across
three dimensions: perceived feasibility, effectiveness,
and priority for their community or policy context. Each
dimension was scored on a 4-point Likert scale (1=Ilow,
4=high), consistent with the ERIC protocol [29-31].
Third, participants rank-ordered the full list of strategies
to indicate which they believed should be prioritized for
implementation. Thereafter, the research team drafted
the IRLM to create a context-specific plan for imple-
menting the Kaiser bundle in Ghana.

Although engagement activities were conducted across
three communities, stakeholder groups identified largely
shared determinants and strategies across sites. Given
the shared PHC structure under the Ghana Health Ser-
vice, a single IRLM and adapted strategy package were
developed while allowing for community-level tailoring
during future implementation.

Meeting 5: build consensus on the prioritization of strategy
package using IRLM

Meeting 5 was conducted in separate stakeholder work-
groups to support role-specific consensus building.
During this meeting, the draft IRLM and strategy speci-
fications were presented to each stakeholder group for
final review and feedback. Conducting these discussions
separately allowed participants to reflect on the proposed
implementation plan within the context of their distinct
roles and lived experiences, and to openly assess feasibil-
ity, acceptability and alignment with their priorities. In
contrast to Meeting 4, which emphasized cross-group
dialogue, this session focused on confirming stakeholder
group-specific alignment and readiness for implementa-
tion. Each stakeholder group reviewed the IRLM in its
entirety including determinants, strategies, hypothesized
mechanisms of action, outcomes, and their own defined
roles within the implementation trial. This approach
ensured that the finalized IRLM (the basis of the imple-
mentation plan) was transparent, aligned with priori-
ties, and had buy-in for implementation of the Kaiser
hypertension control bundle, reinforcing commitment to
ongoing engagement.

Data analysis

We used a mixed-methods analytic approach guided
by implementation science frameworks to analyze the
qualitative and quantitative data collected throughout
the engagement process. All workgroup meetings were
audio-recorded and transcribed verbatim. Transcripts
and facilitator notes were analyzed using rapid qualita-
tive analysis techniques [32]. A deductive coding frame-
work based on the updated Consolidated Framework for
Implementation Research (CFIR) was applied to identify
implementation determinants. Coding was conducted by
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five trained members of the research team (WYK, ANV,
OCO, FAS and RAY), and discrepancies were resolved
through discussion with the lead investigator (OAS). Data
from discussions were summarized into analytic matrices
by group and mapped to relevant CFIR constructs.

Strategy data were captured using the ERIC compi-
lation (Supplemental Table 5) [20], with each strategy
categorized by ERIC domains and constructs. Planned
implementation outcomes were pre-determined by the
study team using RE-AIM [21], a common practice in
implementation science [33]. The IRLM was used to
organize and visualize the relationships between iden-
tified determinants, selected strategies, hypothesized
mechanisms, and planned outcomes. To ensure compre-
hensiveness, we reviewed prior studies on the adaptation
of the Kaiser bundle [34, 35] to identify additional deter-
minants, strategies, mechanisms and RE-AIM outcomes,
and we incorporated these into the IRLM. While devel-
oping the IRLM, some of the strategies were further the-
matized to enhance conceptual clarity.

The survey data were analyzed descriptively using
Stata® version 18.0 [36]. Mean ratings and standard
deviations were calculated for each determinant. We
calculated mean scores for each dimension (feasibility,
effectiveness, and priority) and rank-ordered strategies
based on composite priority scores. For ratings of imple-
mentation determinants and strategy feasibility, effec-
tiveness, and priority related to Kaiser bundle internal
health system processes—including clinical performance
feedback reports, standardized evidence-based treatment
protocols, medical assistant-led BP follow-up visits under
supervision, and promotion of single-pill combination
therapy—only healthcare providers and policymakers
were included in the analyses. Adults with hypertension
and community leaders/CSOs were excluded from these
analyses because these Kaiser bundle components pri-
marily involve internal health system processes.

Results

Participants characteristics

A total of 46 participants were included in the study,
comprising 15 adults with hypertension, 9 commu-
nity leaders and CSO representatives, 16 healthcare
providers, and 6 policymakers (Table 2). The average
age across all participants was 44.0 years (SD=12.9);
adults living with hypertension were the oldest group
(mean=>56.7 years) and healthcare providers were the
youngest (mean=34.6 years). More of the participants
were female (65.2%), with most adults with hyperten-
sion (86.7%) and healthcare providers (81.2%) identify-
ing as female, while most of the community leaders/CSO
representatives (88.9%) were male. Most participants
(80.4%) had at least a high school education, although a
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high proportion of patients (60.0%) had not completed
high school. Over half of the participants were married
(63.0%), and the predominant religion was Christianity
(93.5%). Adults with hypertension, community leaders/
CSO representatives, and healthcare providers distrib-
uted across the three communities of Amasaman (32.6%),
Ashaiman (19.6%), and Madina (34.8%); policymakers
represented national-level stakeholder group.

Identified implementation determinants

Across the five workgroup meetings, a total of 45 deter-
minants were identified across the five components of
the Kaiser bundle (Table 3). The mean ratings of deter-
minant strength ranged from —0.90 (moderate barrier)
to+1.03 (moderate facilitator). Key barriers were pre-
sent across all components, with the greatest concentra-
tion in hypertension patient registries and standardized
evidence-based treatment protocols, reflecting provider
shortages, limited training, fragmented health systems,
and financial constraints. In contrast, supervised medi-
cal assistant—led BP follow-up visits and clinical perfor-
mance feedback reports exhibited comparatively weaker
barriers, such as poor workflow integration, incomplete
data, and delays in feedback. The promotion of single-
pill combination therapy showed mixed ratings, with
moderate barriers related to high drug costs and limited
availability of formulations in health facilities. The stake-
holder groups also identified some facilitators, particu-
larly within the patient registry component, including the
availability of community pharmacies offering BP screen-
ing, existing BP screening initiatives organized by PHCs
and CSOs, and strong community and church partner-
ships supporting hypertension care.

Selected implementation strategies

The stakeholder groups co-developed 29 discrete imple-
mentation strategies across the five Kaiser bundle com-
ponents (Supplemental Table 4) and rated each for
priority, effectiveness, and feasibility (Table 4), with
scores ranging from 1-4. Adults with hypertension and
community leaders/CSOs only provided ratings for
strategies targeting hypertension patient registries while
healthcare providers and policymakers provided ratings
for all the Kaiser bundle components. Strategies generally
emphasized multi-sector collaboration, cultural tailor-
ing, and system-level adaptations to optimize feasibility,
fidelity, and sustainability of the Kaiser bundle. Strate-
gies targeting hypertension patient registries received
the highest ratings overall; the top priorities included
focused on provider training, strengthening commu-
nity-based BP screening, expanding CHPS compound
and PHCs, and strategies to strengthen staffing and
recruitment. Strategies focused on clinical performance
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feedback reports and standardized evidence-based treat-
ment protocols were rated comparatively lower; the top
priorities included aligning BP feedback with clinic work-
flows, integrating feedback into leadership structures,
and strengthening protocol adherence through provider
training and supportive supervision. Strategies related to
supervised medical assistant—led BP follow-up visits and
promotion of single-pill combination therapy received
moderate ratings, with task shifting, workflow integra-
tion, supply chain coordination, and expanded insur-
ance coverage emerging as top priorities. These ratings
informed the final strategy package and its placement
within the IRLM, ensuring alignment with stakeholder
groups priorities and contextual feasibility.

Finalized implementation research logic model

The final IRLM is shown in Fig. 1. A draft of the IRLM
was presented to the workgroups, who then added addi-
tional facilitators, recommended a few changes to the
strategy specifications, and otherwise confirmed the con-
tent for accuracy and completeness.

Discussion

This study demonstrates a structured, community-
engaged approach to adapting the Kaiser bundle for
hypertension control within Ghana’s PHC context. By
embedding community engagement within implemen-
tation science frameworks, we developed a contextually
grounded implementation plan that can lead to greater
adoption and sustainability [12, 13], which are critical
priorities for low-resource settings. Our findings contrib-
ute to global implementation science by offering a prac-
tical, equity-focused model for adapting evidence-based
interventions to diverse health systems.

Our work advances implementation science in three
ways. First, it shows how community engagement can
move beyond consultation to become a systematic, the-
ory-informed process for adaptation and implementa-
tion planning, using established frameworks [14, 19-23].
Rather than applying frameworks in isolation, we inte-
grated CFIR [19], ERIC [20], RE-AIM [21-23], and the
IRLM [14] to ensure coherence across determinants,
strategies, mechanisms, and outcomes. This integration
provides a replicable structure for planning and report-
ing implementation efforts and enhances rigor in global
implementation research.

Second, this study highlights the importance of adap-
tation of evidence-based interventions in implemen-
tation planning [37, 38]. The determinants identified
in our study—such as provider shortages, fragmented
health systems, medication supply challenges, and
financial barriers—mirror those reported in a qualita-
tive study of adapting the Kaiser bundle and the World



Sanuade et al. Inplementation Science Communications

Determinants

(2026) 7:91

Implementation Strategies

Mechanisms

Page 10 of 13

Outcomes

Outer Setting

« High rates of hypertension (-] )A G mLT W

« Poor access to care- geographlc and logistics-distance, work,

ABEHW

facility crowding (-)

+ Socio-cultural beliefs and misinformation aboul HTN (-)

+ Low hypertension awareness (- )E i

+ Limited government funding (- )E i

« Lack of community-level BP screening logistics (-) Sl

+ Lack of performance incentives for healthcare providers

+ Shortage of BP medications (-) R

+ Supply chain constraints (-) ars

« Proximity of healthcare facilities (+)

+ Community pharmacies rendering BP screening services (+)

+ Community BP screenings organized routinely by some health
facilities (+)

« BP screening and hypertension awareness programs often

B,D,W

N

Health facility & service expansion

« Expand CHPS compound and PHCs"

+ Routine and community-based BP screening®
« Integrate hypertension care into existing

system

+ Integrate traditional healers into the formal
health system

« Use of telemedicine for remote care®

« Provide routine BP screening at PHCs"

& task
« Provider training and capacity buildmgG
« Task-shifting and role optimization for CHNs
+ Provider recruitment and retention'
« Authorize CHN hypertension medication
prescriptions”

H

* Reduced barriers to care ™
+ Improved care access and continuity "
£FQ

+ Increased provider knowledge, skills and

+ Expand workforce capacity and

+ Reduced service gaps ™"
+ Promotes consistent, evidence-based

+ Reinforces best practices through

* Increased accountability and provider

Hypothesized
ABEF

confidence to deliver evidence-based
G H, LU W
care

efficiency "
MK

6L
care

regular monitoring and feedback " ‘

W.N.0
engagement

Reach: number, proportion and
representahveness of:
« Participants whc receive Kalser
bundle/ellglble ''''''''
« Participants who receive Kaiser
. ABCEFGH,
bundle/ registry

Effectlveness proporllon of BP
control

Adoption: number, proportion and
representativeness of delivery agents
H1L3 K LM
Implementation
B,C,H,LP,R,S
« Cost
«+ Fidelity to slngle dose comblnallon

diagnosing) patients with high BPs (+)
Recipient-level
+ Comorbid health concerns *©
* Health seeking behaviors ~e .
P
* Un-insured
« Perceived insusceptibility to hypertension risk (-) A
« Financial barrier opportunity cost of missing work
+ Medical mistrust *** _
+ Medication hesitancy ® > "
« Attitude towards medical check-up (-) BGRW
« Patients’ willingness to participate in BP screening activities (+)

B,D

organized by some CSOs in the community (+) « Integrate CHN follow-ups in care + Improved hypertension management R: therapy ©' g
Inner Setting « Reliable supply of essential medicines . delines &% | @
+ Remote BP monitoring (-) & " Quality assurance, protocols, & data systems + Improved use of data for decision- Fidelity to BP control guidelines 3

AB,C LN T.W . smndarmzo and simplify hypertension v ]

- B d licated workfl o making . AB,GH,LLMR,S 2

usy and complicated workflows (-) s ML guidelines" + Improved care coordination and Maintenance 2
+ Uncoordinated hypertension registries (-) « Promote protocol adherence throug m trammg communication ™" S
+ Availabilty of hypertension clinic in PHC (+) et supervision, and provider enga . Increased self-efficacy and motivation " Perpetual & Antecedent Factors
« Misdiagnosis/under-diagnosis (- )B. H,LLMP,TU + Integrate and automate BP control r=pormq AcceptaPlllty LR
« Poor healthcare provider attitudes/communication (-) . VULZ”E'SS‘L‘ sed review and N Appropnatile‘sisn Lsw
+ Shortage of skilled providers for BP screening, HTN guldellnes BP lead decision-making® « Feasibility ’

control report and single pill prescnpnons () o B o B
« Poor data quality or missing data (-) """ Policy, financing & supply chain
« Administrative burden (-] )I N + Policy advocacy and insurance coverage for

essential hypertension medications'
+ Inadequate supervision and accountability ( ) + Incentivize CHN role expansion!
+ High workload and time constraints (-) " + Promote access to and use of safe combination
« Availability of BP screening in all facilities (at point of entry or therapies®

triaging) (+) « Strengthen combination therapy supply chain
Ind!vl.duals " B.K coordination®
«+ Limited knowledge of BP readings (-) ‘

« Limited resources to purchase medications (-)P

* Enthusiasm on the part of caregivers — they are willing and learning Strategies within Multilevel Intervention Health Intervention Components
how to check for BP (+)

« High interest of patients and caregivers in understanding their H H

condition Adapted Kaiser Hypertension Bundle
Implementation Process o
Implementer-level (PHC) 2

" . . B,H,J,K P, T, W 5

' sive ) El

« Poor communication with patients on behavior change (-) 0.0 =

. LMN BP control rate o

« Lack of leadership support (-) . BP level (systolic BP) E3
+ HCPs having the requisite knowledge for earmarking (identifying & . Guideline concordant diagnosis

Provision of single-pill

Ghana guidelines for BP 3
combination therapy

control
Promotion of single-pill
combination therapy

Fig. 1 Implementation Research Logic Model (IRLM) for the Kaiser Bundle multilevel intervention in Ghana

Health Organization’s HEARTS technical package in
Nigerian PHCs [34], where similar structural con-
straints hindered hypertension control and adoption
of the Kaiser bundle. This cross-context consistency
suggests that these barriers reflect systemic challenges
across LMICs, reinforcing the need for strategies that
address health system gaps rather than isolated site-
level issues.

Informed by these determinants, our strategy package
emphasized intersectoral collaboration, cultural respon-
siveness, and system-level changes needed to enhance
implementation success of the Kaiser bundle in Ghana
[39-42]. Notably, prioritized strategies such as workforce
training and supervision, strengthening patient regis-
tries, task-shifting to non-physician health workers, and
leveraging community networks, align with recommen-
dations from the Nigeria study [34], which highlighted
reliable drug supply, robust information systems to track
patients and medication supply chain, and commu-
nity engagement as critical enablers of implementation

success. This convergence reinforces the relevance of our
strategy package and signals opportunities for harmoniz-
ing implementation strategies across similar settings to
advance equity-focused hypertension care globally [43].

Finally, specifying strategies based on stakeholder
group ratings of feasibility, effectiveness, and priority
adds rigor to the adaptation process. Clear specifications
of actors, actions, temporality and dosage promote repli-
cability and provide a foundation for testing mechanisms
of action [28, 33, 44, 45]. The minimal revisions to the
IRLM after each stakeholder group review further vali-
date the robustness of this co-design approach.

Strengths and limitations

A major strength of this study was the use of sequen-
tial, iterative community engagement process across
five structured meetings, which enabled the stakeholder
groups to identify and refine determinants and strategies.
Early sessions revealed that most determinants identi-
fied by the stakeholder groups were barriers rather than
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facilitators. Recognizing this pattern, we adapted our
approach in subsequent sessions to explicitly prompt
each stakeholder group to identify facilitators, ensuring
a more balanced understanding of the implementation
context. This iterative responsiveness enabled dynamic
learning and deeper engagement. Additional strengths
include the diversity of stakeholder groups engaged and
the geographic distribution across urban and peri-urban
settings, which enhanced contextual relevance. The
mixed-methods design, combining qualitative and quan-
titative approaches, strengthened the rigor and compre-
hensiveness of the planning process. Another notable
strength was use of the IRLM as both a conceptual frame-
work and visual tool to systematically link determinants,
strategies, mechanisms and outcomes. The mapping
process helped assess whether proposed strategies suf-
ficiently addressed identified barriers and would lead to
the planned outcomes. Moreover, the visual presentation
of the IRLM prompted the stakeholder groups to identify
two additional strategies during the final review session,
demonstrating its utility in fostering iterative refinement
and shared ownership.

This study also has some limitations. First, stakeholder
group engagement was limited to three PHC sites within
one region in Ghana (i.e., the Greater Accra region),
potentially affecting generalization to other regions. Sec-
ond, although adults with hypertension and community
leaders/CSOs contributed to identifying determinants
and co-developing strategies across all Kaiser bundle
components, their input was limited for components
related to clinical performance feedback reports and
standardized evidence-based treatment protocol, due
to unfamiliarity with internal health system processes.
Nevertheless, our study included a broad range of stake-
holder groups which helped capture a comprehensive
set of determinants and strategies. Third, national-level
decision-makers from the Ghana National Health Insur-
ance Authority were not represented, which may limit
alignment with health financing and policy priorities. To
address this, we will engage these actors in future stud-
ies to enhance integration with national health financ-
ing structures. Finally, although we reported a range
of participant sociodemographic characteristics, these
variables were not analytically linked to implementation
determinants or strategy prioritization. Education level
was included to describe the professional background of
healthcare providers and policymakers and to provide
context on how adults with hypertension and community
leaders/CSO representatives may engage in implemen-
tation planning activities However, characteristics such
as marital status and religion should be interpreted as
descriptive context rather than as factors shaping partici-
pants contributions.
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Conclusion

This study shows how integrating community engagement
with multiple implementation science frameworks can
produce a rigorous, equity-focused plan for adapting evi-
dence-based interventions in low-resource settings. By co-
developing strategies linked to determinants, mechanisms,
and outcomes through CFIR, ERIC, RE-AIM, and IRLM,
we advance prior work using these procedures [15, 16] and
offer a replicable model for transparent and context-sensi-
tive implementation planning for the Kaiser bundle. Future
evaluation through a hybrid type 3 effectiveness-imple-
mentation study [46] will generate evidence on effective
implementation strategies to enhance adoption, fidelity,
scale-up and sustainability of the Kaiser bundle in Ghana.
Beyond informing the implementation of the Kaiser bun-
dle in Ghana, our approach provides practical guidance for
researchers and policymakers seeking scalable strategies to
strengthen chronic disease care globally.
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