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ABSTRACT

Background Stroke survivors are at a substantially higher
risk for adverse vascular events driven partly by poorly
controlled vascular risk factors. Mobile health interventions
supported by task shifting strategies have been feasible to
test in small pilot trials in low-income settings to promote
vascular risk reduction after stroke. However, real-world
success and timely implementation of such interventions
remain challenging, necessitating research to bridge

the know-do gap and expedite improvements in stroke
management. The Phone-based Interventions under Nurse
Guidance after Stroke (PINGS-II) is a nurse-led mHealth
intervention for blood pressure control among stroke
survivors, currently being assessed for efficacy in a hybrid
clinical trial across 10 hospitals in Ghana compared with
usual care. This protocol aims to assess implementation
outcomes such as feasibility, appropriateness,
acceptability, fidelity, cost and implementation facilitators
and barriers of the PINGS-II intervention.

Methods and analysis This study uses descriptive mixed
methods. Qualitative data to be collected include in-depth
interviews and FGDs with patients who had a stroke

on the PINGS-Il intervention, as well as key informant
interviews with medical doctors and health policy actors
(implementation context, barriers and facilitators). Data
will be analysed by thematic analysis. Quantitative data
sources include structured questionnaires for clinicians
(feasibility, acceptability and appropriateness), and patients
who had a stroke (fidelity and costs). Analysis will include
summary statistics like means, medians, proportions and
exploratory tests of association including y? analysis.
Ethics and dissemination Ethics approval was obtained
from the Committee for Human Research Publication and
Ethics at the Kwame Nkrumah University of Science and
Technology, Kumasi, Ghana. Voluntary written informed
consent will be obtained from all participants. All the rights
of the participants and ethical principles guiding scientific
research shall be adhered to. Findings from the study will
be presented in scientific conferences and published in a
peer-reviewed scientific journal. A dissemination meeting
will be held with relevant agencies of the Ghana Ministry
of Health, clinicians, patient group representatives, and
non-governmental organisations.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is a comprehensive mixed-methods approach
with diverse participants including clinicians, health
policy actors and patients who had a stroke.

= The study will be situated within 10 hospitals in
Ghana, providing valuable insights on stroke care
from different authentic settings.

= The protocol is grounded in established theoretical
frameworks for a robust theoretical foundation.

= Purposive sampling for the key informant interviews
may introduce bias and limit generalisability.

= Recall bias is also a concern, especially in the as-
sessment of measures like costs to patients and
implementation fidelity.

In Africa, there are an estimated 1460
persons living with stroke for every 100 000
with an annual incidence of 316 per 100 000.'
A systematic review and meta-analyses across
Sub-Saharan Africa showed stroke fatality of
24.1%, 33.2% and 40.1% at 1 month, 1 year
and 3 years, respectively.” As a leading cause
of death worldwide second only to ischaemic
heart disease, stroke is globally pervasive, but
in low-income and middle-income countries
this burden is disproportionately high and
continues to rise.” This trend is also observed
in Ghana and is attributable at least partially
to a rising incidence of poorly managed
hypertension.*® A prospective study among
Ghanaians with hypertension and type II
diabetes revealed 14.19 stroke events per
1000 person-years.”

The Phone-based Interventions under
Nurse Guidance after Stroke, ‘PINGS-II’,
is an mHealth intervention designed for
blood pressure (BP) control among stroke
survivors currently being evaluated in a
randomised phase III clinical trial in Ghana.
The study is being conducted in 10 hospitals:
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Komfo Anokye Teaching Hospital, Korle Bu Teaching
Hospital, Cape Coast Teaching Hospital, Agogo Presby-
terian Hospital, Kumasi South Hospital, Ankaase Meth-
odist Faith Hospital, Manhyia District Hospital, KNUST
Hospital, Kwadaso SDA Hospital and Tafo Government
Hospital. It is a hybrid design consisting of four main
components, namely home-based self-monitoring of
BP, medication reminders using phone alerts, patient
education on cardiovascular risk reduction via interac-
tive voice recordings in their preferred language and a
‘nurse navigator’ on call to guide and support patients
while using the intervention. Patients will report to the
hospital at specified follow-up intervals for physician
review including physical examination, laboratory testing
and recording of relevant data. The follow-up duration of
the trial is 1 year. A detailed description of the PINGS-II
intervention has been published by the investigators.®
An earlier single-centre pilot of the intervention, called
PINGS I, showed a significant reduction (p=0.035) in
systolic BP control compared with usual care.” A system-
atic review of other randomised controlled trials of tele-
medicine and mHealth interventions for hypertension
among stroke survivors showed a significant reduction
of systolic BP (average of 5.49mm Hg) as compared with
usual care.’

Despite this potential, real-world success in imple-
menting interventions like PINGS requires comprehen-
sive efforts to plan, execute and evaluate outcomes.'
However evidence-based innovative health interventions
could take up to two decades to be adopted into main-
stream public health systems,'" '* and with about half of
them failing at implementation,'” research is crucial. To
expedite potential improvements in health outcomes,
implementation research as part of clinical and public
health research is important for narrowing research-to-
practice gaps,"™® including observing stronger effect
sizes.'” This study, although complementary to the main
PINGS-II study, is a separate protocol outlining a strategy
to assess specific implementation outcomes of PINGS-II,
and to help develop strategies for successful real-world
implementation and scale-up.

Adapted CFIR Domains

PINGS I Cx® i Hi;l:e @
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THEORETICAL AND CONCEPTUAL FRAMEWORKS
UNDERPINNING THE STUDY
This protocol is guided by the Consolidated Framework
for Implementation Research (CFIR), a comprehen-
sive synthesis of implementation theories synthesised
into a metatheory, as the overarching model driving the
research. It identifies the following five domains: ‘inter-
vention characteristics’ which examine the features of
the innovation, ‘individual characteristics’ which deals
with the perceptions, beliefs and knowledge of stake-
holders, ‘inner setting’ which deals with organisational
context such as culture, leadership and infrastructure
affecting the intervention, ‘outer setting’ which focusses
on the external context including broader social, political
and economic factors and ‘process’ which examines the
actual implementation including planning, execution,
and feedback mechanisms."®

As this research agenda is more closely aligned with
‘evaluating implementation’, which is one of the three
overarching aims for using theoretical approaches in
implementation science,' we used the outcome eval-
uation framework developed by Proctor et al,*” which
includes implementation outcome measures such as feasi-
bility, acceptability, appropriateness, fidelity and costs.
Our proposed conceptual framework, figure 1, there-
fore represents a conceptualisation of how the PINGS-II
design and process may interplay to yield the implemen-
tation outcomes. The PINGS II intervention components,
comprising home BP checks, educational text messages,
medication reminders and nurse navigation, interact
with key elements of the CFIR to shape implementation
outcomes. Ease of use of home BP checks for instance
may influence adoption and adherence, reflecting
CFIR’s Intervention Characteristics, while adaptability
of nurse navigation impacts acceptability and feasibility.
Organisational support and resource availability reflect
CFIR’s Inner Setting and can shape implementation
success. Patient characteristics and engagement strate-
gies, aligning with CFIR’s Individual Characteristics and
Process, influence acceptability and engagement, are

Qutcomes

Reminders, Feasibility Appropriateness
Voice g D
Recordings /& Cost &
— . = L
Acceptability  [8] Fidelity
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Figure 1

‘Conceptual framework for the study’. ‘The framework depicts how the implementation outcomes are conceived,

as dependent on the components of the intervention, the relevant contextual factors, and how these may interplay within the
Consolidated Framework for Implementation Research(18) to yield the implementation outcomes’. BP, blood pressure; CFIR,
Consolidated Framework for Implementation Research; PINGS-Il, Phone-based Interventions under Nurse Guidance after

Stroke.
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crucial for implementation success. By integrating these
elements with CFIR, implementation strategies may be
optimised to enhance patient outcomes effectively.

Study aims

1. To assess the feasibility, acceptability and appropriate-
ness of the PINGS-II intervention.

2. To assess fidelity and out-of-pocket patient costs of the
PINGS-II intervention.

3. To explore the contextual barriers and facilitators that
may affect the PINGS-II intervention.

METHODS

Design

This mixed-methods descriptive exploratory study assesses
specific implementation outcomes and contextual factors
affecting the PINGS-II intervention.

Study setting and participants
This research will be conducted across 10 district-level
and teaching hospitals where the PINGS-II intervention
is being implemented. The PINGS II study is a phase III
randomised controlled trial involving 500 recent stroke
survivors, seeking to assess the efficacy of an mHealth
technology-centred, nurse-led, intervention on BP
control among stroke survivors. It consists of the following
components: (1) home BP monitoring, (2) use of phone
alerts to set medication reminders and (3) patient educa-
tion on hypertension, cardiovascular risk management
and stroke, all over 12 months of follow-up. The patients
will also have access to a nurse navigator, who is the trial
study nurse, the participants can call for medical advice
regarding their blood pressure if needed.®

This implementation research protocol is however a
separate observational enquiry which will be deployed
in the 10 study sites where the PINGS-II intervention
is being implemented. Three population groups are
involved: (1) hypertensive patients who are using the
PINGS-II intervention will be engaged in in-depth inter-
views, focus group discussions (FGDs) and will respond
to a structured questionnaire, (2) health workers to be
surveyed using an online questionnaire, (3) medical
doctors involved in PINGS-II at each implementing site

of PINGS-II for key informant interviews and (4) actors
in the health policy domain such as the focal person for
the non-communicable diseases in the Ghana Health
Service, other relevant Ministry of Health agencies,
academic research institutions and non-governmental
organisations. The sampling is purposive although
participants will be selected to maximise variation across
demographics, severity of hypertension, facility location,
socioeconomic factors and level of the healthcare facility
as far as feasible.

To identify relevant questions and the most appropriate
and feasible strategies for participant recruitment into
this implementation study, we worked with the site inves-
tigators for the PINGS-II trial and engaged participants
who had a stroke and their caregivers at the various study
sites. The insights generated from these background
activities were further reviewed by the research team to
transform them into relevant questions to investigate
strategies for recruitment, data collection and potential
analyses. These actions were deemed important to ensure
alignment of the study aims to the interests of patients as
well as health workers involved in the care of patients who
had a stroke, without compromising the scientific rigour
of the study, while also complying meaningfully with the
need to involve patients in study design and execution.
Findings will be communicated to relevant stakeholders
such as clinicians, policymakers and patient groups via
appropriate forums such as dissemination workshops.
Table 1 shows the inclusion and exclusion criteria for the
study.

Study timelines

The online questionnaire with health workers was
conducted in August 2021 as a preimplementation study
to gauge feasibility, acceptability and appropriateness

of the PINGS II intervention from the perspective of €

health workers. Results of this baseline assessment were
published in August 2022.*' Data collection for the assess-
ment of fidelity, costs to patients, and interviews with poli-
cymakers, interviews and FGDs with patients who had a
stroke have been on-going since June 2022. Transcription
of all qualitative data collection finally concluded in June
2024. Quantitative data collection on ‘costs’ and ‘fidelity’

Table 1 Inclusion and exclusion criteria for the study

Inclusion criteria for the different groups

Patient recruitment

Online health worker survey

Key informant interviews

Patients enrolled on the PINGS-II
clinical trial
working in Ghana

Exclusion criterion for all groups

Unwillingness or inability to provide voluntary informed consent

PINGS-II, Phone-based Interventions under Nurse Guidance after Stroke.

Medical doctors, nurses, midwives,
physician assistants and pharmacists

Medical doctors involved in the conduct

of PINGS-II; health policy actors from
government health agencies, research
institutions, academia and non-governmental
organisations
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from patients is expected to conclude in September 2024,
with write up of all results expected to be completed by
December 2024, for onward peer-review submission.

Sample size and recruitment for the FGDs with patients
Patients enrolled on the PINGS-II intervention will be
invited to voluntarily participate in the FGDs. One FGD
will be conducted in each of the 10 health facilities with
each discussion involving 6-10 participants.

Sample size for the quantitative data collection from patients
An anticipated 250 patients will be enrolled on the
PINGS-II intervention within the PINGS-I clinical
trial with sample size calculation and rationale already
provided for the trial.® These patients will be invited to
respond to the structured questionnaire to collect data
on measures including implementation fidelity and costs.
We will also include approximately 250 patients who were
assigned to the control group to serve as a comparator
population for analysis.

Sample size for the interviews with clinicians and
policymakers

Creswell* indicates that between 5 and 25 interviews are
sufficient for enquiries where participants have experi-
enced the phenomenon under study. Thus, 10 key infor-
mant interviews are planned, comprising one clinician
from each of the 10 health facilities. In addition, five
health policy actors would also be interviewed.

Sample size for the online health worker survey

The survey will be deployed via various social media
groups for health workers in Ghana, including medical
doctors, nurses, pharmacists and physiotherapists. The
hyperlink to the survey will be shared widely to maximise
participation and representation of the different health
worker groups.

We used the Cochran formula at the 0.95 CI (Z=1.96)
and 5% level of precision (e). Since the population
proportion was unknown for any of the measures that
is, ‘Feasibility’, ‘Acceptability’ and ‘Appropriateness’,
a proportion of p=0.5 was chosen assuming maximum
heterogeneity, to calculate the minimum sample size (n).

n= M# = 385,adjusted by an additional 10% to a final
sample of 423, for non-response.

Assessing feasibility, acceptability and appropriateness
outcomes

Feasibility is the extent to which an intervention can be
deployed successfully in a given setting while appropriate-
ness refers to the perceived fit, compatibility or relevance
of the intervention for implementation.23 Acceptability,
also referred to as adoptability, is concerned with how
well the target population will receive the intervention
and how their needs might be met by the intervention.?!
Weiner and colleagues developed and validated three
measures: Acceptability of Intervention Measure, Inter-
vention Appropriateness Measure and Feasibility of

Intervention Measure. These measures will be adapted
for assessing these outcomes under this protocol, and
were designed to be pragmatic, and demonstrated validity
across several domains, including content, structure and
responsiveness to change.” Table 2 summarises the rele-
vant data types and study populations. The adapted tools
for assessing feasibility. acceptability and appropriateness
have been added as online supplemental information.

Assessing fidelity

Fidelity is the extent to which an intervention is imple-
mented as intended.”® This will be assessed using data
from the structured patient questionnaire supported by
the FGD with patients, and the routine administrative
and operational data from the project implementation.
The instruments for data collection will capture different
dimensions of ﬁdelitzz such as content, process, exposure
and responsiveness.”” ** A summary of the relevant data
strategy and study population is presented in table 1.
The set of items to assess fidelity are shown in the online
supplemental information.

Assessing costs

Under this protocol, downstream costs such as self-
reported additional personal costs incurred by patients
who had a stroke partaking in the PINGS-II intervention
will be assessed. This includes data on expenses made for
related laboratory tests and other investigations, thera-
peutic agents, transportation, BP monitoring devices,
among others. Downstream costs are those arising further
after the implementation. Many interventions measure
intervention and implementation costs but not costs
incurred further downstream. These additional costs are
an important factor when evaluating the overall interven-
tion for cost-effectiveness.” This protocol will assess some
of these additional costs to patients such as transportation
costs to the hospital for follow-up, costs of purchasing
items like batteries for home BP measurements, phone
call credit to contact the nurse navigator, and so on. The
complete set of cost items of interest is shown in the
online supplemental information.

Assessing facilitators and barriers to PINGS-1l implementation
Contextual factors that may impact PINGS-II implemen-
tation will be explored from the perspective of patients,
clinicians and other relevant stakeholders in the health
policy space. This will be done via interviews and FGDs
with these target populations. It is necessary to account
for the influence of context to explain why implementa-
tion outcomes are achieved. Failure to do this may result
in limited generalisability of the findings to different
circumstances.””™ Data to be gathered will include
patients' demographic details, health status and accessi-
bility issues, among others. Clinicians' professional back-
grounds and attitudes towards technology that provide
insights into individual and organisational challenges
will be explored. Meanwhile, stakeholders' perspectives
on the care delivery ecosystem and healthcare priorities
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Table 2 Summary of the implementation outcome measures and processes

Outcomes Participants/data

Process/description

(1-3) Feasibility, Appropriateness and A cross-section of health workers in Ghana

Acceptability (FAA)

Purposively sampled health policy actors

Participants in the PINGS-II intervention

(4) Fidelity Participants in the PINGS-II trial

(5) Cost (self-reported)

Participants in the PINGS-II trial

(6) Implementation facilitators and
barriers (context)

Trial site clinicians

Participants in the PINGS-II intervention

Policy actors within the health sector in Ghana

PINGS-II, Phone-based Interventions under Nurse Guidance after Stroke.

will offer a broad contextual understanding. Integrating
these diverse viewpoints through interviews and focus
groups is expected to enhance implementation strategies.
The guides for the interviews and FGDs are provided in
supplementary materials.

Data collection, management and analysis
The data collection and analysis team comprises
five research scientists (including two lead physician
researchers) with training and experience in mixed-
methods research who are not directly involved in the
PINGS-II clinical trial, and supported by other research
physicians who are directly involved in the PINGS-II trial.
The quantitative data will be collected using the REDCap
software. All data will be kept password-secure and confi-
dential with access restricted only to the investigators.
Descriptive summaries will be obtained for sociode-
mographic characteristics and other relevant domains
using means, medians and proportions. Where appro-
priate, measures of dispersion such as SD and IQRs will
be shown. The Likert type responses obtained for the
feasibility, appropriateness and acceptability measures
as described will be used to calculate a composite score
for each measure. Relevant techniques such as % anal-
ysis will be used to explore associations between various
physician characteristics and their ratings of the PINGS

Assessed via feasibility, acceptability and
appropriateness? using a structured online health
worker questionnaire based on the measures
developed by Weiner et al.?® To be done before or
within Year 1 of PINGS-Il implementation.

To be assessed as part of in-depth interviews using
a semi-structured interview guide within Year 1 of
PINGS-Il implementation.

To be assessed via the structured patient
questionnaire administered at month 3 and repeated
at month 12. To be done simultaneously with ‘Fidelity’
and ‘Cost’.

To be assessed via the structured patient
questionnaire at month 3 and repeated at month 12.
Other supporting data include patient interviews and
routine project operational data.

Patients’ self-reported costs of care to be done using
the structured patients’ questionnaire at month 3 and
repeated at month 12. To be done simultaneously
with ‘Fidelity’ and ‘FAA’.

In-depth interviews using semi-structured interview
guide for clinicians and policy actors to explore
enablers and barriers to PINGS-II.

In-depth interviews and focus group discussions
using patients’ semi-structured interview guide
exploring enablers and barriers to using PINGS-II.

In-depth interviews using semi-structured interview
guide for clinicians and policy actors to explore
enablers and barriers to PINGS-II.

IT initiative, regarding feasibility, acceptability or appro-
priateness. Cronbach’s alpha will be calculated to deter-
mine the internal consistency of the data collection tools.
The different dimensions of fidelity measured in PINGS
implementation will also be analysed descriptively to
show how PINGS II was implemented with reference to
the planned procedures.

The qualitative data will be collected by digital audio-
recording and stored on a password-protected personal
computer with access available only to the investiga-
tors. Qualitative data will be analysed by thematic anal-
ysis, which is a process of identifying themes or patterns
within qualitative data,” and an appropriate method
for seeking to understand experiences, thoughts and
behaviours across a dataset.”* By this approach, the tran-
scripts will be read and re-read to familiarise with the data
and then labels or codes assigned to segments of text
that represent the key concepts. The codes will then be
iteratively refined and grouped into broader themes and
mapped onto the CFIR domains,18 for example, themes
related to the Intervention Characteristics domain may
include ease of use and perceived effectiveness. The
Inner Setting domain may include resources, culture,
leadership support while the Outer Setting will include
community resources, patient needs and policy context.
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The Individual Characteristics domain will also include
factors like patient preferences and clinician attitudes to
the intervention, while themes affecting the implemen-
tation process for example, barriers and facilitators will
be classified under the Process domain of the CFIR. The
codes will then be iteratively refined and grouped into
broader themes related to implementation outcomes
(feasibility, acceptability, appropriateness, fidelity and
cost) and contextual factors. Once the data have been
coded according to CFIR constructs, they will then be
iteratively organised under the specific implementation
outcomes of interest. This will allow exploration of the
contextual factors identified through CFIR analysis and
how they influence the achievement of these outcomes,
that is, feasibility, acceptability, appropriateness, fidelity
and costs, to provide valuable insights into the implemen-
tation. Such deeper and integrated use of the CFIR has
been advocated in a systematic review that considered the
application of the framework across diverse settings and
objectives.”

Ethics and dissemination

Ethics approval for the study has been granted by the
Committee for Human Research and Publication Ethics
at the Kwame Nkrumah University of Science and Tech-
nology, Ghana (CHRPE/AP/117/22). Voluntary written
informed consent will be obtained from the participants.
All the rights of the participants and ethical principles
guiding scientific research shall be adhered to. Findings
from the study will be presented in scientific conferences
and published in a peerreviewed scientific journal. A
dissemination meeting will be held with relevant agencies
of the Ghana Ministry of Health, clinicians, patient group
representatives, and non-governmental organisations.

Patient and public involvement

The study was developed with consideration of patients'
priorities, experiences and preferences. Through
informal consultation sessions, stroke survivors provided
invaluable insights that guided the formulation of the
research question and the selection of meaningful
outcome measures.

Patients’ input influenced the design to ensure that
the research approach resonates with their convenience,
needs and preferences to enhance the study’s effective-
ness. While not directly involved in recruiting other
patients, stroke survivors will continue to influence the
implementation and evaluation of PINGS-II through
ongoing feedback sessions.

The study results will be disseminated to participants
through clear, accessible means such as stakeholders’
engagements with patient groups. Participants will also
have opportunities to engage with researchers to discuss
implications for their care and future interventions.

DISCUSSION

Despite ample evidence pointing to the potential for

mHealth approaches toaugmentclinical management of

. 36-38 . . .
hypertension,” " many low-income and middle-income

countries including Ghana are yet to reap its benetfits as
compared with developed regions like Europe.” This
study will employ several complementary data collec-
tion strategies and sources to provide a comprehensive
assessment of PINGS-II implementation in Ghana in
order to facilitate real-world implementation.

While determining what implementation outcomes
would be most suitable for any particular implementa-
tion research can be challenging,” *** choices can be
guided by the nature of the intervention and the imple-
mentation setting.w The outcomes of interest in this
protocol are selected for their relevance to PINGS-II
implementation in Ghana, the relative ease of assess-
mentand general recognisability of the constructs within
implementation research. Other clinical level outcomes
such as improvement of BP and other cardiovascular
risks will be assessed within the PINGS-II clinical trial
and not under this protocol. It is possible for the oper-
ational elements of an intervention to be fully imple-
mented, even with high fidelity, without necessarily
achieving the expected clinical outcomes; the converse
is also true. Thus, identifying relevant non-alignments
in the PINGS-II implementation research outcomes
relative to the PINGS-II clinical trial outcomes might
provide a further opportunity to understand factors
and mechanisms which determine desired outcomes.

Recruitment into the study is expected to be facil-
itated by the availability of patients who had a stroke
and clinicians working with the PINGS-II clinical trial,
a convenient online deployment for the health worker
survey, and strategic unbiased purposive sampling
of the health policy actors. Due to the cross-sectional
nature of the data collection, setbacks from participant
loss to follow-up are non-applicable. The study tools are
also simple and streamlined to encourage full comple-
tion by participants.

By expanding on the proof of concept already
demonstrated by PINGS I and furthering the evidence
base with more diverse participant demographics, study
site contexts and other external factors, it is anticipated
that future real-world implementation of PINGS-II will
be more efficient and effective in enhancing BP control
among stroke survivors.

Author affiliations

"Department of Global Health, Kwame Nkrumah University of Science and
Technology, Kumasi, Ghana

%Department of Implementation Research, Bernhard Nocht Institute for Tropical
Medicine, Hamburg, Germany

SKumasi Centre for Collaborative Research in Tropical Medicine, Kumasi, Ghana
“Neurology Unit, Department of Medicine, Kwame Nkrumah University of Science
and Technology, Kumasi, Ghana

SDepartment of Development Studies, SD Dombo University of Business and
Integrated Development Studies, Wa, Ghana

SWeill Institute for Neurosciences, University of California San Francisco, San
Francisco, California, USA

Amuasi J, et al. BMJ Open 2024;14:6084584. doi:10.1136/bmjopen-2024-084584

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibollqig sousby 1e G20z ‘g sunr uo /wod fwg uadolwa//:dny wolj papeojumod +z20z 1sNBny 8z uo $85¥80-7202-uadolwa/oeTT 0T Se paysiignd isiiy :uadO (N g


http://bmjopen.bmj.com/

3

Contributors JA, MKA, FS, AB and BO developed the initial concept for the
protocol. JA, MKA, AB, AA-A, PA and SN drafted the first version of the manuscript.
JA, MKA, FS, AB, AA-A, PA, SN and BO refined and approved the final manuscript.
JA is the guarantor.

Funding National Heart, Lung, and Blood Institute (ROTHL152188). The study
sponsor and funders played no active role in the protocol design, and will play no
role in collection, management, analysis, and interpretation of data, writing of the
report; and the decision to submit reports for publication.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting or dissemination plans of this research. Refer to the
Methods section for further details.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Melvin Katey Agbogbatey http://orcid.org/0000-0002-7725-5701
Fred Sarfo http://orcid.org/0000-0001-7274-5093

REFERENCES

1 Akinyemi RO, Ovbiagele B, Adeniji OA, et al. Stroke in Africa: profile,
progress, prospects and priorities. Nat Rev Neurol 2021;17:634-56.

2 Adoukonou T, Kossi O, Fotso Mefo P, et al. Stroke case fatality in
Sub-Saharan Africa: systematic review and meta-analysis. Int J
Stroke 2021;16:902-16.

3 Sanuade OA, Dodoo FN-A, Koram K, et al. Prevalence and
correlates of stroke among older adults in Ghana: evidence from
the Study on Global AGEing and adult health (SAGE). PLoS One
2019;14:e0212623.

4 Nichols M, Singh A, Sarfo FS, et al. Post-intervention qualitative
assessment of mobile health technology to manage hypertension
among Ghanaian stroke survivors. J Neurol Sci 2019;406:116462.

5 Sarfo FS, Treiber F, Gebregziabher M, et al. Phone-based intervention
for blood pressure control among Ghanaian stroke survivors: a pilot
randomized controlled trial. Int J Stroke 2019;14:630-8.

6 Baatiema L, Sanuade O, Kuumuori Ganle J, et al. An ecological
approach to understanding stroke experience and access to
rehabilitation services in Ghana: a cross-sectional study. Health Soc
Care Community 2021;29:e67-78.

7 Sarfo FS, Mobula LM, Plange-Rhule J, et al. Incident stroke
among Ghanaians with hypertension and diabetes: a multicenter,
prospective cohort study. J Neurol Sci 2018;395:17-24.

8 Sarfo FS, Akpalu A, Bockarie A, et al. Phone-based intervention
under nurse guidance after stroke (PINGS Il) study: protocol for
a phase Il randomized clinical trial. J Stroke Cerebrovasc Dis
2021;30:105888.

9 LvM,WuT,Jiang S, et al. Effects of telemedicine and mhealth on
systolic blood pressure management in stroke patients: systematic
review and meta-analysis of randomized controlled trials. JMIR
Mhealth Uhealth 2021;9:e24116.

10 Khalid A, Dong Q, Chuluunbaatar E, et al. Implementation science
perspectives on implementing telemedicine interventions for
hypertension or diabetes management: scoping review. J Med
Internet Res 2023;25:e42134.

11 Proctor EK, Landsverk J, Aarons G, et al. Implementation research
in mental health services: an emerging science with conceptual,

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Open access

methodological, and training challenges. Adm Policy Ment Health
2009;36:24-34.

Boren SA, Balas EA. Evidence-based quality measurement. J Ambul
Care Manage 1999;22:17-23.

Bauer MS, Kirchner J. Implementation science: what is it and why
should | care? Psychiatry Res 2020;283:112376.

Rudd BN, Davis M, Beidas RS. Integrating implementation science
in clinical research to maximize public health impact: a call for

the reporting and alignment of implementation strategy use with
implementation outcomes in clinical research. Impl/ Sci 2020;15:103.
Theobald S, Brandes N, Gyapong M, et al. Implementation
research: new imperatives and opportunities in global health. Lancet
2018;392:2214-28.

Binagwaho A, Frisch MF, Udoh K, et al. Implementation research: an
efficient and effective tool to accelerate universal health coverage. Int
J Health Policy Manag 2020;9:182.

Dusenbury L, Brannigan R, Falco M, et al. A review of research on
fidelity of implementation: implications for drug abuse prevention in
school settings. Health Educ Res 2003;18:237-56.

Damschroder LJ, Aron DC, Keith RE, et al. Fostering implementation
of health services research findings into practice: a consolidated
framework for advancing implementation science. Impl Sci
2009;4:1-15.

Nilsen P. Making sense of implementation theories, models and
frameworks. Impl/ Sci 2015;10:1.

Proctor E, Silmere H, Raghavan R, et al. Outcomes for
implementation research: conceptual distinctions, measurement
challenges, and research agenda. Adm Policy Ment Health
2011;38:65-76.

Amuasi J, Agbogbatey MK, Sarfo FS, et al. Feasibility, acceptability,
and appropriateness of a mobile health stroke intervention among
Ghanaian health workers. J Neurol Sci 2022;439:120304.

Creswell JW. Qualitative inquiry and research design: choosing
among five approaches? nd. Health Promotion Practice. SAGE
Publications, 2007:473-5.

Proctor EK, Bunger AC, Lengnick-Hall R, et al. Ten years of
implementation outcomes research: a scoping review. Impl Sci
2023;18:1.

Steckler A, Linnan L. Process evaluation for public health
interventions and research: an overview. Proc Eval for Public Health
Interv and Res 2002;1-23. Available: http://media.johnwiley.com.au/
product_data/excerpt/66/07879597/0787959766.pdf

Weiner BJ, Lewis CC, Stanick C, et al. Psychometric assessment of
three newly developed implementation outcome measures. Impl Sci
2017;12:108.

Carroll C, Patterson M, Wood S, et al. A conceptual framework for
implementation fidelity. Impl Sci 2007;2:1-9.

Breitenstein SM, Gross D, Garvey CA, et al. Implementation fidelity in
community-based interventions. Res Nurs Health 2010;33:164.
Gerke D, Lewis E, Prusaczyk B, et al. Implementation outcomes
toolkit. Inst Clin Transl Sci 2017. Available: https://sites.wustl.edu/
wudandi

Gold HT, McDermott C, Hoomans T, et al. Cost data in
implementation science: categories and approaches to costing. Impl/
Sci 2022;17:1.

Nilsen P, Bernhardsson S. Context matters in implementation
science: a scoping review of determinant frameworks that describe
contextual determinants for implementation outcomes. BMC Health
Serv Res 2019;19:1:21.

Dopson S, Fitzgerald L. Book review: knowledge to action?
Evidence-based health care in context. Int J Integr Care 2007;7:223.
McCormack B, Kitson A, Harvey G, et al. Getting evidence into
practice: the meaning of 'context.' J Adv Nurs 2002;38:94-104.
Braun V, Clarke V. Successful qualitative research: a practical

guide for beginners - virginia braun, victoria clarke - google books.
.2012:Available from.382.Available: https://books.google.co.za/
books?hl=en&Ir=&id=nYMQAgAAQBAJ&oi=fnd&pg=PP2&dg=
Successful+Qualitative+Research&ots=SpJABel16x&sig=YAoimBoB
AjSgohMIba22UTcrXe8#v=onepage&g=Successful

Kiger ME, Varpio L. Thematic analysis of qualitative data: AMEE
Guide No. 131. Med Teach 2020;42:846-54.

Kirk MA, Kelley C, Yankey N, et al. A systematic review of the use of
the consolidated framework for implementation research. Impl/ Sci
2016;11:1-13.

Liu F, Song T, Yu P, et al. Efficacy of an mhealth app to support
patients’ self-management of hypertension: randomized controlled
trial. J Med Internet Res 2023;25:€43809.

McManus RJ, Little P, Stuart B, et al. Home and Online Management
and Evaluation of Blood Pressure (HOME BP) using a digital
intervention in poorly controlled hypertension: randomised controlled
trial. BMJ 2021;372:m4858.

Amuasi J, et al. BMlJ Open 2024;14:e084584. doi:10.1136/bmjopen-2024-084584

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug

| ap anbiydeibollqig sousby 1e G20z ‘g sunr uo /wod fwg uadolwa//:dny wolj papeojumod +z20z 1sNBny 8z uo $85¥80-7202-uadolwa/oeTT 0T Se paysiignd isiiy :uadO (N g


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-7725-5701
http://orcid.org/0000-0001-7274-5093
http://dx.doi.org/10.1038/s41582-021-00542-4
http://dx.doi.org/10.1177/1747493021990945
http://dx.doi.org/10.1177/1747493021990945
http://dx.doi.org/10.1371/journal.pone.0212623
http://dx.doi.org/10.1016/j.jns.2019.116462
http://dx.doi.org/10.1177/1747493018816423
http://dx.doi.org/10.1111/hsc.13243
http://dx.doi.org/10.1111/hsc.13243
http://dx.doi.org/10.1016/j.jns.2018.09.018
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2021.105888
http://dx.doi.org/10.2196/24116
http://dx.doi.org/10.2196/24116
http://dx.doi.org/10.2196/42134
http://dx.doi.org/10.2196/42134
http://dx.doi.org/10.1007/s10488-008-0197-4
http://dx.doi.org/10.1097/00004479-199907000-00005
http://dx.doi.org/10.1097/00004479-199907000-00005
http://dx.doi.org/10.1016/j.psychres.2019.04.025
http://dx.doi.org/10.1186/s13012-020-01060-5
http://dx.doi.org/10.1016/S0140-6736(18)32205-0
http://dx.doi.org/10.15171/ijhpm.2019.125
http://dx.doi.org/10.15171/ijhpm.2019.125
http://dx.doi.org/10.1093/her/18.2.237
http://dx.doi.org/10.1186/1748-5908-4-50
http://dx.doi.org/10.1186/s13012-015-0242-0
http://dx.doi.org/10.1007/s10488-010-0319-7
http://dx.doi.org/10.1016/j.jns.2022.120304
http://dx.doi.org/10.1186/s13012-023-01286-z
http://media.johnwiley.com.au/product_data/excerpt/66/07879597/0787959766.pdf
http://media.johnwiley.com.au/product_data/excerpt/66/07879597/0787959766.pdf
http://dx.doi.org/10.1186/s13012-017-0635-3
http://dx.doi.org/10.1186/1748-5908-2-40
http://dx.doi.org/10.1002/nur.20373
https://sites.wustl.edu/wudandi
https://sites.wustl.edu/wudandi
http://dx.doi.org/10.1186/s13012-021-01172-6
http://dx.doi.org/10.1186/s13012-021-01172-6
http://dx.doi.org/10.1186/s12913-019-4015-3
http://dx.doi.org/10.1186/s12913-019-4015-3
http://dx.doi.org/10.5334/ijic.196
http://dx.doi.org/10.1046/j.1365-2648.2002.02150.x
https://books.google.co.za/books?hl=en&lr=&id=nYMQAgAAQBAJ&oi=fnd&pg=PP2&dq=Successful+Qualitative+Research&ots=SpJABeI16x&sig=YAoimBoBAjSgohMlba22UTcrXe8#v=onepage&q=Successful
https://books.google.co.za/books?hl=en&lr=&id=nYMQAgAAQBAJ&oi=fnd&pg=PP2&dq=Successful+Qualitative+Research&ots=SpJABeI16x&sig=YAoimBoBAjSgohMlba22UTcrXe8#v=onepage&q=Successful
https://books.google.co.za/books?hl=en&lr=&id=nYMQAgAAQBAJ&oi=fnd&pg=PP2&dq=Successful+Qualitative+Research&ots=SpJABeI16x&sig=YAoimBoBAjSgohMlba22UTcrXe8#v=onepage&q=Successful
https://books.google.co.za/books?hl=en&lr=&id=nYMQAgAAQBAJ&oi=fnd&pg=PP2&dq=Successful+Qualitative+Research&ots=SpJABeI16x&sig=YAoimBoBAjSgohMlba22UTcrXe8#v=onepage&q=Successful
http://dx.doi.org/10.1080/0142159X.2020.1755030
http://dx.doi.org/10.1186/s13012-016-0437-z
http://dx.doi.org/10.2196/43809
http://dx.doi.org/10.1136/bmj.m4858
http://bmjopen.bmj.com/

38 Sarfo F, Treiber F, Gebregziabher M, et al. PINGS (phone-based the use and availability of mHealth approaches in sub-Saharan
intervention under nurse guidance after stroke): interim results Africa and Europe. D Health 2023;9.
of a pilot randomized controlled trial. Stroke 2018;49:236-9. 40 Pérez D, Van der Stuyft P, Zabala MC, et al. A modified theoretical

39 Aboye GT, Vande Walle M, Simegn GL, et al. mHealth in sub- framework to assess implementation fidelity of adaptive public health
Saharan Africa and Europe: a systematic review comparing interventions. Imp/ Sci 2016;11:1-11.

8 Amuasi J, et al. BMJ Open 2024;14:6084584. doi:10.1136/bmjopen-2024-084584

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibollqig sousby 1e G20z ‘g sunr uo /wod fwg uadolwa//:dny wolj papeojumod +z20z 1sNBny 8z uo $85¥80-7202-uadolwa/oeTT 0T Se paysiignd isiiy :uadO (N g


http://dx.doi.org/10.1161/STROKEAHA.117.019591
http://dx.doi.org/10.1177/20552076231180972
http://dx.doi.org/10.1186/s13012-016-0457-8
http://bmjopen.bmj.com/

	Protocol for a mixed-­methods study to explore implementation outcomes of the Phone-­based Interventions under Nurse Guidance after Stroke (PINGS-­II) across 10 hospitals in Ghana
	Abstract
	Theoretical and conceptual frameworks underpinning the study
	Study aims

	Methods
	Design
	Study setting and participants
	Study timelines
	Sample size and recruitment for the FGDs with patients
	Sample size for the quantitative data collection from patients
	Sample size for the interviews with clinicians and policymakers
	Sample size for the online health worker survey
	Assessing feasibility, acceptability and appropriateness outcomes
	Assessing fidelity
	Assessing costs
	Assessing facilitators and barriers to PINGS-II implementation
	Data collection, management and analysis
	Ethics and dissemination
	Patient and public involvement

	Discussion
	References


