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ABSTRACT

Introduction Though prior trials have shown the
effectiveness of community-based hypertension detection
and care delivery models, their adoption and translation
to practice has been slow. In this study, we will develop
and test strategies for the implementation and scale-up
of a proven multicomponent hypertension intervention
(MCHI) in Pakistan that comprises health education,
blood pressure (BP) monitoring and referrals by lady
health workers (LHWSs) and hypertension management by
physicians in primary care settings.

Methods and analysis In this 24-month hybrid type

Il implementation-effectiveness cluster-randomised
controlled trial, we will recruit 3000 adult hypertensive
patients from two rural districts of Pakistan. We will
engage public health sector managers, physicians

and LHWs and use the Gonsolidated Framework for
Implementation Research to identify barriers and
facilitators to the implementation of an already proven-
to-be-effective MCHI. Using Expert Recommendations for
Implementing Ghange and the modified Delphi technique,
a set of implementation strategies addressing barriers
will be identified. The strategies will be categorised

as level 1 (requiring a change in processes), level

2 (requiring a change in infrastructure) and level 3
(financial restructuring). Basic health units and 250-300
households from their catchment will be considered as
clusters. Clusters will be randomised in a ratio of 1:1 to
intervention and control. While MCHI will be offered in both
trial arms (intervention and control), the aforementioned
implementation strategies will be randomised to the
intervention arm only, starting with level 1 and moving

to levels 2 and 3 as needed. Baseline and 6-monthly
follow-up surveys, each of 6 months duration, will be
conducted to collect data from the recruited participants
on sociodemographics, cardiovascular disease (CVD)

risk factors, CVD-related expenses and quality of life.
The primary outcome will be the mean difference in
BP-lowering medications per participant between the

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study uses a hybrid type lll design, which helps
ensure that the intervention’s effectiveness is con-
sidered alongside real-world applicability and is
crucial for translating research into practice.

= The gradual introduction of implementation strat-
egies to the intervention arm allows for a staged
rollout that can provide insights about strategies
that are most effective at different stages, offering
valuable data for scale-up in similar settings.

= Being a behavioural intervention, blinding is not
possible in this study, and since public sector lady
health workers and physicians may have the oppor-
tunity to interact during various official meetings,
there could be a possibility of contamination.

= While clusters comprising primary care facilities
with surrounding catchment population of 200-250
households form a distinct geographic area, a pos-
sible spillover effect cannot be ruled out if a study
participant from one cluster crosses over to another
cluster facility for treatment.

= The development of strategies and delivery of in-
tervention could be a challenge due to the involve-
ment of multiple stakeholders from the public health
sector.

intervention and control arms. The primary outcome will be
analysed using a linear mixed model with fixed effects for
baseline value of the outcome. Additional outcomes include
implementation outcomes: proportion of LHWs conducting
health education, BP screening and monitoring, facility
referrals and proportion of physicians diagnosing and
treating hypertensive patients; effectiveness outcomes:
proportion of participants with controlled BP and improved
EQ-5D-5L score.

Ethics and dissemination Ethical approval has been
obtained from the Ethics Review Committee of Aga Khan
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University Pakistan (ERC # 2023-9084-26739). Findings will be reported
to: (1) study participants; (2) funding body and institutes collaborating
and supporting the study; (3) provincial and district health departments
to inform policy; (4) presented at local, national and international
conferences and (5) disseminated by peer-review publications

Trial registration number NCT06726057.

BACKGROUND

Cardiovascular diseases (CVDs) are now the leading

cause of death worldwide. There has been a 138% rise

in the prevalence of CVD globally from 1990-2019, a

154% increase in disability-adjusted life years (DALYs), a

generic measure reflecting health loss due to morbidity

and mortality and an approximate 15 per 100 000 popula-
tion death rate due to CVD. South Asia has seen a signifi-
cant increase in the prevalence of hypertension.l_3
Pakistan, a lower-middle-income country of approx-
imately 230 million individuals, has seen a rapid demo-
graphic transition with CVD now a leading cause of death.

According to the latest nation-wide prevalence survey,

Pakistan has 46% of adults living with hypertension,4 °

while people as young as 35 years are being diagnosed

with hypertension.6 In recent years, several community-
level interventions have been tested and found to be
efficacious in reducing blood pressure (BP) and CVD
risk. These interventions have often involved using
existing public health infrastructure, training, organising
existing resources and delivery by non-physician health-
care workers.”® However, real-world implementation and
scale-up of these proven community-based interventions
has lagged.” '’ In the present work, to guide the imple-
mentation and scale-up of a prior proven community-
based multicomponent hypertension intervention tested
in Control of Blood Pressure and Risk Attenuation — Rural

Bangladesh, Pakistan, Sri Lanka (COBRA -BPS) (referred

hereafter as multicomponent hypertension intervention

(MCHI)),” we will develop and evaluate implementation

strategies in conjunction with this MCHI for reducing BP

in rural communities.” The overall design is tailored to
fulfil the following study objectives:

» To identify implementation strategies for scaling up
a proven community-based MCHI using implementa-
tion research (IR) frameworks.

» To assess the effect of adding implementation strate-
gies to community-based MCHI in improving access
to evidence-based hypertension care and lowering BP
in adults with hypertension.

METHODS/DESIGN

Patient and public involvement

Community advisory panels will be formulated comprising
participants from the study sites. These panels will help
the research team make informed decisions with regards
to study enrolment and mobilisation at community level.

Study design
This study follows the Medical Research Council
framework for developing and evaluating complex

interventions."" Specifically, the focus is on the imple-
mentation phase of the framework'? since the interven-
tion being tested has already been shown to be effective
and cost-effective in a large, high-quality multicountry
randomised controlled trial (RCT).7 Therefore, we have
chosen a hybrid type III implementation effectiveness
cluster RCT to test implementation strategies/interven-
tions while simultaneously gathering information on
implementation and effectiveness outcomes."”

Study setting

The study will take place in Thatta and Matiari, two rural
districts located in the province of Sindh, Pakistan. Thatta
has a predominantly rural population of approximately
I million people, with 82% residing in rural areas.'* This
district is divided into four subdistricts, also known as
talukas. Matiari is also a rural district with a population of
0.77 million people, of which 76.2% live in rural areas." It
is administratively divided into three talukas.

The public healthcare system in Pakistan is three-tiered
and includes primary, secondary and tertiary healthcare
facilities, as well as a group of community health workers
known as lady health workers (LHWs). These LHWs are
associated with primary healthcare facilities including
basic health units (BHUSs) and rural health centres. With
each BHU, usually, 3-13 (an average of 5) LHWSs are affil-
iated, and they cover its entire catchment population,
resulting in approximately 200-250 households per LHW.

Approach to address objective 1

In order to develop implementation strategies for the
scale-up of the MCHI, we will first identify potential
barriers and drivers to scaling up MCHI in rural public
health facilities in Sindh. Then, we will select implemen-
tation strategies to address these potential barriers and
strengthen potential drivers.

Since MCHI involves primary care services, hence
primary care service providers, including district health
officers, district non-communicable diseases focal
persons, district LHW programme coordinators, LHWs,
lady health supervisors (LHSs) and physicians will be
invited as participants to workshops. The selection of
participants will be done via nominations from the public
sector district health offices. For identifying and ranking
implementation strategies, provincial health department
representatives, including implementation partners and
policy makers, will also be engaged. A researcher trained
in implementation science will facilitate these workshops.
The workshops will focus first on identifying potential
barriers and drivers to scale up and then on developing
the implementation strategies.

Use of IR frameworks to develop implementation strategies

The updated Consolidated Framework for IR (CFIR)'® 17
and the Expert Recommendations for Implementing
Change (ERIC)™® ' will underpin our proposed
work. Using a set of stakeholder workshops, a better
understanding of potential barriers and drivers for
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implementing the MCHI at scale in public health facili-
ties will be developed. The participants will receive a list
of potential barriers and drivers based on CFIR construct
definitions.'® *” They will then be requested to expand
on these, identify potential barriers not included in this
list and evaluate the probability of facing each barrier/
driver and their possible effects. Through the modi-
fied Delphi technique, they will converge to a final list
of the most important barriers/drivers after 1 to 2 iter-
ations. Prior to the second set of workshops, based on
the findings of initial discussions, a list of potential ERIC
strategies that can be evaluated to address each CFIR
barrier will be generated via internal team discussions.
During the workshops and subsequent meetings, partic-
ipants will be required to select and rank a number of
implementation strategies that would be most effective
in addressing each CFIR barrier/driver based on rele-
vance, perceived importance and feasibility. Only those
strategies that receive an endorsement by 50% or more
participants for at least one CFIR barrier/driver will be
included in the final list. Subsequently, these strategies
will be categorised into three levels based on their feasi-
bility: level 1 strategies that are easy to implement and
only require a change in processes, level 2 strategies that
require changes in the infrastructure and level 3 are
financial strategies. Given that level 3 strategies require
a change in financial mechanisms, these would be rela-
tively difficult to implement.

Approach to address objective 2
Effectiveness of the implementation strategies in conjunction with
MCHI
To investigate the effectiveness of implementation strat-
egies in conjunction with MCHI when delivered in the
real world at scale, we will conduct a type III effectiveness-
implementation hybrid trial (figure 1: Consolidated Stan-
dards of Reporting Trials (CONSORT) flow diagram of
effectiveness-implementation hybrid trial).'”® Given that
MCHI targets its population through a network of LHWs
connected to BHUs, a cluster-RCT design is chosen. In
this trial, a cluster equates to a BHU and its catchment
population. Each cluster has at least 1-2 LHWs, providing
essential public health services to the catchment popula-
tion on the doorstep. There are approximately 42 BHUs
across both the districts. Eligible clusters will be identified
using the following criteria:
» Identification of BHUs where LHWs are present and
functioning.
» Alist of LHWs attached to each BHU will be obtained.
» Random selection of one LHW from each cluster
(BHU) and the adjacent area will be undertaken to
have a catchment of 200-250 households.

About 30 clusters fulfilling the above criteria will be
identified and randomised to either MCHI+implemen-
tation strategies arm (the intervention arm) or MCHI
arm alone (the control arm) using a computer-generated
randomisation sequence. The randomisation will be

[ Enrolment }

Cluster = Basic Health Unit and its
catchment population (n= 30, 3000)

Excluded (n= )
: Mot meeting inclusion criteria (n= }
: Declined to participats (n= )
: Other reasons {n= )

Randomised (n=30])

l

| (

Allocation

) |

Allocated to intervention = MCHI +
Implementation Strategies (n=15, 1500)

: Received intzrvention & (n= )
« Didn't receive intervention & (n= )

Allocated to Control = MCHI alone (n=15,
1500)

: Received intzrvention C {n= }
« Didn't receive intervention C (n= )

[ Follow-up (every 6 months for 2 years) ]

Lozt to follow-up (give reasons) (n= )

Discontinued intervention (give reasons) (n= )

Lozt to follow-up (give reasons) (n= )

Discontinued intervention {give reasons) (n=

[ Analysis ]

Analysed (n= )
Excluded from analysis (give reasons) (n= }

Figure 1

Analysed (n= )
Excluded from analysis (give reasons) (n=

et

Consolidated Standards of Reporting Trials flow diagram of effectiveness-implementation hybrid trial.
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stratified by districts and assigned in a 1:1 ratio (interven-
tion and control arms). Figure 1 shows the CONSORT
flow diagram of the trial.

Eligibility criteria

Inclusion criteria include participants who are:

» Age 235 years, we have chosen a lower age cut-
off compared with the COBRA trial*' as people at
younger ages are increasingly being diagnosed as
hypertensives.

» Residents of the selected clusters.

» Have hypertension defined as fulfilling any of the two
following criteria:

o Persistently elevated BP (systolic BP (SBP) >140 mm
Hg or diastolic BP (DBP) >90mm Hg) average of
the last two of three readings will be considered
from two separate days, where BP is measured at
least 1 min apart.*®

o Diagnosed previously by a physician as hyperten-
sive and/or on antihypertensive medications.

Exclusion criteria

Pregnant women and persons with advanced illness
(eg, those receiving dialysis or with chronic liver disease
leading to liver failure), cancer or any disability leading to
inability to travel to the BHUs/ clinics.

Eligibility assessment and enrolment

First, we will obtain a list of all adults living in households
within the selected clusters from the LHW registers. Using
the inclusion criteria, all eligible adults will be identified
and invited to participate, and informed consent will
be obtained during a study visit (model consent form is
included as online supplemental appendix I). Our trained
field staff will measure BP three times using a calibrated
Omron M3 HEM-7154-E automated BP monitor, with the
participantin a sitting position. The readings will be taken
1min apart. Individuals with elevated BP (SBP 2140 mm
Hg or DBP 290 mm Hg using average of the last two of the
three readings) on the first visit will be revisited within a
week for re-measurement of BP to confirm hypertension.
Those with persistently high BP at the second screening
visit will be invited for enrolment. Those already on anti-
hypertensive medications will be enrolled during the first
visit. All participants with elevated BP will be requested to
see the physicians at BHUs; those with very high BP (SBP
>180mm Hg or DBP >120mm Hg) will be facilitated to
receive an urgent hospital appointment.

Interventions

The MCHI will be implemented in both trial arms;
however, the implementation strategies will only be intro-
duced in the intervention arm.

Multi-component hypertension intervention

The MCHI is a multicomponent community-based inter-
vention (known as COBRA) previously tested and found
to be effective in a large multicountry RCT.

The primary care infrastructure was utilised to deliver
MCHI in the COBRA study.” The components of this
intervention include:

» BP monitoring and stepped-up referral to a trained
physician using a checklist: at 3month intervals, every
LHW will monitor the BP of the study participants.
Following this, she will be completing a BP moni-
toring checklist. Those with poorly controlled BP
(SBP 2160mm Hg or DBP >100mm Hg) at any visit
will be referred to a trained physician for the manage-
ment of hypertension. For each referral, LHW will
be completing a physician referral checklist having
patient details, his/her BP readings and other rele-
vant details.

» Home health education (HHE) delivered by
LHWs: the research team will train LHSs as master
trainers, who in turn will conduct training of LHWs
in conveying HHE sessions to study participants.
Refresher training after 2 months and then annually
will also be conducted to ensure rigour. The LHWs will
deliver these face-to-face sessions to participants every
3months. The HHE content is based on the manual
developed as part of MCHI” will have health messages
focusing on non-pharmacological approaches for
controlling hypertension and preventing CVD
including advice on weight loss strategies, dietary
modification (low salt and saturated fat intake in the
diet and high consumption of fruits and vegetables),
promoting physical activity and smoking cessation,
seeking medical care and medication adherence. At
the end of the HHE session, LHW will complete an
HHE checklist with details on participants and put a
checkmark against each of the areas listed above &
addressed during the HHE session. All the training
of LHW on HHE will be conducted by research team
members experienced in community-based participa-
tory research.

» Training of physicians in monitoring and manage-
ment of hypertension and use of the checklist: the
physicians will be trained in using a hypertension
management manual and a treatment algorithm, both
of these have been adapted from guidelines of the
WHO while also taking into account the current avail-
ability of antihypertensive medication at primary care
level. The physicians will receive refresher training 2
months later and annually thereafter.

» Hypertension care coordination in primary care
facilities for the care of referred patient: in this real-
world implementation of the MCHI, triage counters
will be established in the pharmacy of the BHUs and
non-physician healthcare providers such as drug
dispensers will be trained in BP measurement and
also provided with a digital BP monitoring device.
This will facilitate the care of hypertensive individ-
uals who present to the clinic with a physician referral
checklist from the LHW. The physician in each BHU
maintains a log of all hypertensive patients seen and
managed.
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We will use this hypertension care delivery model tested
in the COBRA BPS trial and adapt it to suit the current
state of healthcare at primary level as the MCHI to be
implemented and scaled up in both the control and inter-
vention arms.

Implementation strategies

In addition to MCHI, the intervention arm will also receive
implementation strategies. While the specific implemen-
tation strategies will only be defined at the end of Phase 1,
we envisage that these will be grouped as follows:

Level 1 strategies: soon after receiving training on
MCHI, the staff and facilities allocated to the interven-
tion arm will be offered the first set of strategies. While
important, these would be relatively easy to implement
and may require a change in processes. These may
include audits and feedback, specific training and/or
with increased frequency and identifying and supporting
local champions, through LHWs.

Level 2 strategies: these strategies would typically require
changes in the administrator infrastructure. For example,
these may include making different groups of antihyper-
tensive medications available, changing recording and
reporting systems and providing clinical support tools to
enhance care. Due to the nature of changes required to
implement these strategies, these are more likely to be
less feasible but still important.

Level 3 strategies: these would typically include finan-
cial strategies. For example, these may require financial
restructuring to reward performance, financial incentives
for additional services or finding new ways to finance the
intervention. Such strategies tend to be most challenging
to implement but likely to be effective.

Given their relative ease of implementation, we will
start with level 1 strategies. Following interim anal-
yses after the first and second follow-ups, respectively,
the investigators will decide to either upgrade to the
next level strategies or to continue at the current level
using a set of predefined UPGRADE criteria, as shown
in table 1: Criteria for upgrading the implementation
strategies.

If all of the above criteria are met, the current level of
implementation strategies will continue. However, even if
one of the criteria is not met, the implementation strate-
gies will be upgraded to the next level.

Control arm

The control arm will only receive the components listed
as part of MCHI.

Sample size

Each cluster is served by 1 BHU and 5 LHW on average.
Each LHW serves a minimum of 100 households or 500
people (an average of 5 per household). Therefore, each
cluster is estimated to have at least 2500 people. Of these,
itis estimated, based on population age structure, approx-
imately 625 would be above the age of 35 years and, of
these, approximately 136 may have hypertension (25%
prevalence of hypertension).” If 20% refuse to partici-
pate, approximately 110 people will be eligible and ready
for participation in each cluster.

We propose to assess, between the two arms, a mean
difference of 0.15 in the number of BP-lowering medi-
cations/participant. If the implementation strategies are
effective, over and above MCHI, those with a higher score
at baseline are expected to show a bigger difference than
those with a low score. Assuming a mean difference of
0.15, an SD of 0.83 (from the pooled data for Bangladesh,
Sri Lanka and Pakistan by Jafar et al), 90% power, 5%
alpha, correlation=0.5, ICC=0.02” and an average cluster
size of 100, then we would need to randomise 30 clusters
(3000 participants).

Outcomes and data collection

Primary outcome

The number of BP-lowering medications per participant
at 24 months.

Implementation outcomes

In addition, based on the RE-AIM Framework,g4 % we will
gather data on implementation outcomes for both the
intervention and control arms (table 2: Implementation
outcomes based on the RE-AIM framework).

Effectiveness outcomes

» The proportion of participants with BP control (SBP
<140mm Hg and DBP <90 mm Hg).

» Health-related quality of life: EQ-5D-5L range, 0-100,
with higher scores indicating better health.

Table 1 Criteria for upgrading the implementation strategies
Criteria Indicator Source of data
Adoption At least 80% of all participants in the intervention arm received a LHW checklist validated by the

home visit by LHW for HHE and BP monitoring

At least 80% of all participants received advice from the physicians
at basic health units allocated to the intervention arm after being
identified as having uncontrolled BP (SBP >140 mm Hg and/or DBP

Implementation

>90mm Hg) by LHW at the first home visit

participant follow-up questionnaire
LHW and physicians’ checklists
validated by participant follow-up
questionnaire

BP, blood pressure; DBP, diastolic blood pressure; HHE, home health education; LHW, lady health worker; SBP, systolic BP.
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Table 2

Implementation outcomes based on the RE-AIM framework

RE-AIM domain Outcome measure

Data source

Adoption

1a. The proportion of LHWSs from 30 study clusters conducting >
HHE sessions, monitoring BP and doing referrals of hypertensive
patients to health facilities during the first 12 months

2a. The proportion of physicians from 30 study clusters screening

LHWSs’ HHE and referral checklists
» Follow-up surveys

» Physician checklists

» Follow-up surveys

and providing hypertension management to hypertensive patients
at BHU/RHC referred by LHW during the first 12 months

Implementation

1b. The mean number of the planned home visits/participant over »
24 months (a2 maximum of eight visits, one every 3 months, are >

LHWSs’ HHE and referral checklists
Follow-up surveys

planned per participant) by LHW for HHE and BP monitoring

2b. The mean number of healthcare contacts with physicians at >
the BHU per participant over 24 months among those identified as »

Physician checklists
Follow-up surveys

having uncontrolled BP (SBP >140mm Hg and/or DBP >90 mm Hg)
by LHW at one or more than one occasion during the trial

Maintenance
and BP monitoring at 6, 12 and 24 months.

3b. The proportion of participants that received advice and/or
treatment from the physicians at the BHU after being identified as

3a. The proportion of participants receiving visits by LHWs for HHE

LHWs’ HHE and referral checklists
Follow-up surveys

Physician checklists
Follow-up surveys

vvyyvyy

having uncontrolled BP (SBP >140mm Hg and/or DBP >90 mm Hg)

by LHW at 6, 12 and 24 months.

BHU, basic health unit; DBP, diastolic blood pressure; HHE, home health education; LHW, lady health worker; RHU, rural health centre; SBP,

systolic blood pressure.

Data collection: baseline and follow-up surveys

Data from the recruited study participants will be
collected at baseline and then every 6months via
follow-up surveys over a period of 2 years. The duration
of each survey will be 6 months. The data collection
instrument, that is, the questionnaire will be transformed
into an Android mobile application in local language
and data will be collected digitally. All the field staff will
be provided training for data collection and the use of
the Android version of the questionnaire. Data will be
collected on the variables including sociodemographics,
medical and family history, dietary patterns, tobacco
consumption (smoking and smokeless tobacco), second-
hand smoke exposure, alcohol consumption, physical
activity levels, sleep, quality of life (using EQ-5D-5L) and
health expenditure on CVD-related medical conditions.
In addition to BP measurements, height and weight will
also be measured. Biological measurements will include
fasting blood glucose, total serum cholesterol, low density
lipoprotein and high density lipoprotein, serum creati-
nine and, in a subset, 24-hour urinary sodium excretion.
Biological measurements will be done at baseline.

Cost-effectiveness analysis

The cost-effectiveness of the implementation strategies
will be assessed in terms of: (1) their impact on improving
its adoption, implementation and maintenance and (2)
their impact on patient health outcomes. Costs will be
assessed from a healthcare perspective, reflecting costs
of the implementation strategies, the intervention, wider
healthcare resource use related to CVD and out-of-pocket
payments. Cost-effectiveness will be expressed as an
incremental cost per unit of effect. For their impact on

health, outcomes will include life years, quality-adjusted
life years and DALYs. Cost-effectiveness will be expressed
as an incremental cost per unit of health outcome and
incremental net health and monetary benefits based on
accepted cost-effectiveness thresholds.

Statistical analysis

Analyses will be undertaken in Stata V.17 or later versions.
Significance tests will be two-sided at the 5% significance
levels under intention-to-treat principles unless other-
wise stated. Reporting will be in accordance with the
CONSORT guidelines for cluster RCTs.

The data will be summarised descriptively by treatment
group. The primary analysis will compare the number
of medications per participant at 24 months between
the two groups. The primary outcome will be analysed
using a linear mixed model with fixed effects for base-
line value of the outcome, district, distance of the cluster
from the clinic, age, sex, time and interaction of time with
a randomised group and random effects for the clusters
and participant to account for the repeated measures by
participants over time. The treatment effect at all time
points will be extracted in the form of an adjusted mean
difference, 95% CI and p value (with the primary being
at 24 months). Continuous secondary outcomes will be
similarly analysed and other outcomes by appropriate
regression techniques for the type of data.

Trial Intervention (implementation strategies) measures to ensure
fidelity

While the implementation strategies are yet to be
defined, it will be important to ensure intervention
fidelity by collecting data on indicators related to specific
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intervention strategies. The strategies could include
actual versus expected number of trainings conducted,
expected versus actual number of audit and feedback
meetings conducted and actual versus expected number
of physicians and LHWs trained over the 2-year study
period.

Data management

The principal investigator (PI) will oversee the overall
management of the trial. The study management group
will include the PI, co-investigators, statisticians, health
economists, a qualitative expert, data managers, project
managers and research assistants. The trial steering
committee will consist of an independent chair (a senior
professor specialising in CVD) and independent experts
in implementation science and mixed methods research.
The data will be collected digitally using tablets; tablets
will sync with the server on internet access. Access to
tablets and servers will be password-protected and will be
provided to research and field team members only. Data
will be encrypted for secure transfer to the server where
it will be stored. Only the research team members or the
authorised personnel will have access to data.

Ethics and dissemination

Ethical approval has been obtained from the Aga Khan
University (ERC # 2023-9084-26739). Findings will be
reported to: (1) participating families; (2) funding
bodies and institutes supporting the study; (3) provin-
cial and district health departments to inform policy;
(4) presented at local, national and international confer-
ences and (b) disseminated by peer-review publications.

DISCUSSION
Hypertension is a major risk factor for CVD including
stroke and ischaemic heart disease resulting in significant
morbidity and mortality, globally.”® South Asian popula-
tions, including people from Pakistan, are at an increased
risk of hypertension and CVD in both urban and rural
settings,”’ where adults of age as early as 30 years are being
diagnosed with hypertension.”® Unfortunately, in the
presence of other pressing health issues competing for
human resources and the attention of service providers
such as immunisation, maternal and child health and
family planning, hypertension has not garnered enough
attention in primary care settings in Pakistan. This leaves
hypertension often not being screened and hence left
untreated. Many intervention studies, particularly RCTs,
despite being effective, fail to translate into practice,
leading to a lack of effective uptake of findings or main-
tenance of intervention delivery by the provincial and
national health programmes. IR aims to address this
issue by producing evidence that supports the adoption
and incorporation of evidence-based interventions into
health policies and practices.'’ '**

This implementation effectiveness trial aims to engage
healthcare providers at the primary care level from the

designing phase to the delivery of intervention. Though
the effectiveness of MCHI intervention has already been
proven,7 we will use IR to engage stakeholders and test
real-world implementation of the MCHI intervention
in combination with a set of implementation strategies.
We will use the CFIR framework to engage stakeholders
in identifying the barriers that could potentially hinder
the implementation of the intervention. Next, the use of
the ERIC framework and the modified Delphi technique
will have a layered strategy where health system stake-
holders, including those involved in implementation at
the grassroot level as well as those at the policy level, will
be engaged in multiple rounds to identify implementa-
tion strategies. In developing countries, this could have
its own challenges. For example, service providers at the
grassroot may suggest increasing resources for successful
implementation of intervention as a strategy, while poli-
cymakers at a higher level may have a broader under-
standing of the competing resource needs, hence terming
such a strategy not implementable. Therefore, the use
of the modified Delphi technique and frameworks such
as the ERIC will help with identifying implementation
strategies while addressing such differences in opinions
before the strategies are implemented.

Finally, to evaluate the effectiveness of MCHI in combi-
nation with implementation strategies, we will use the
RE-AIM framework.?”” For policymakers and researchers,
having quantifiable evidence to show the effectiveness
of intervention is key for advocating and enabling its
successful integration into national health programmes.
RE-AIM is an extensively used IR framework to evaluate
various aspects of an IR intervention including its imple-
mentation and effectiveness.

Given the challenges faced by the health system of
Pakistan, this approach of integrating IR into real-world
implementation of community-based interventions has
the potential to strengthen hypertension care in rural
primary care settings. Our trial will help identify the
implementation strategies effective for real-world imple-
mentation of the MCHI intervention and which could
potentially be scaled up with inputs from stakeholders
including implementation partners and policy makers.

Author affiliations

"Community Health Sciences Department, Aga Khan University Medical College
Pakistan, Karachi, Sindh, Pakistan

%Aga Khan University, The Aga Khan University, Karachi, Sindh, Pakistan

*Medicine, Aga Khan University, Karachi, Sindh, Pakistan

“University of Oxford Division of Public Health and Primary Health Care, Oxford, UK
SHealth Sciences, The University of York, York, UK

%Department of Health Sciences, University of York, University of York, York, UK
"Institute of Public Health and Social Sciences, Khyber Medical University,
Peshawar, Khyber Pakhtunkhwa, Pakistan

8pediatrics and Child Health, The Aga Khan University, Karachi, Sindh, Pakistan
®Texas Heart Institute, Houston, Texas, USA

"OCentre for Health Economics, The University of York, York, UK

"'Division of Women and Child Health, Aga Khan University, Karachi, Sindh, Pakistan
"2Global Child Health, Hospital for Sick Children Research Institute, Toronto, Ontario,
Canada

Institute of Health Sciences, University of York, York, UK

Naeem |, et al. BMJ Open 2025;15:¢100365. doi:10.1136/bmjopen-2025-100365

salfojouyoa) Jejiwis pue ‘Bulules |y ‘Buiuiw elep pue }1xa} 0} palejal sasn o} buipnjoul ‘ybAdoo Aq paloaloid
*1senb Aq G20z ‘0€ aunp uo /wod'fwq uadolwq//:dny woiy papeojumoq "5z0g dunf /g uo §9£001-520z-uadolwa/ogLL'0l se paysiignd isiiy :uado rNg


http://bmjopen.bmj.com/

X Sajid Soofi @sajidsoofi and Zainab Samad @ZainabaSamad

Contributors IN and ZS wrote the initial draft of the manuscript. IN, AA, CH, HK, SB,
SH, SS, ZAB, KS, ZS and AS provided inputs on the intervention design. CH and KS

suggested modifications to the study design, whereas CH provided inputs for the

sample size calculation. IN, CH, KS and ZS discussed and refined study outcomes.

SW provided inputs in the cost effectiveness component of the study. SA, SH and
SSV reviewed and provided comments on the study design and outcomes. IN, KS

and ZS reviewed and edited the draft and provided comments. IN incorporated the

final comments from all the authors and the guarantor, HK, did the final editing of
the draft manuscript. All authors subsequently reviewed and approved the final
version of the manuscript. Corresponding author is the guarantor.

Funding This study is funded by the NIHR — UK (National Institute of Health and
Care Research) [Grant ID: NIHR203248].

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 Consent obtained directly from patient(s)
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 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any

purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/

licenses/by/4.0/.

ORCID iDs

Imran Naeem http://orcid.org/0000-0002-9487-1303
Aysha Almas http://orcid.org/0000-0001-7146-7183
Aziz Sheikh http://orcid.org/0000-0001-7022-3056
Saima Afaq http://orcid.org/0000-0002-9080-2220
Sajid Soofi http://orcid.org/0000-0003-4192-8406
Kamran Siddigi http://orcid.org/0000-0003-1529-7778
Zainab Samad http://orcid.org/0000-0003-2422-3199

REFERENCES

1 Gaziano TAJPHACDPM. Cardiovascular Diseases Worldwide,
1.2022:8-18.

2 Mendis S, Graham I, Narula J. Addressing the Global Burden
of Cardiovascular Diseases; Need for Scalable and Sustainable
Frameworks. Glob Heart 2022;17:48.

3 Hu B, ShiY, Zhang P, et al. Global, regional, and national burdens
of hypertensive heart disease from 1990 to 2019 : A multilevel

analysis based on the global burden of Disease Study 2019. Heliyon

2023;9:e22671.

4 Basit A, Tanveer S, Fawwad A, et al. Prevalence and contributing risk
factors for hypertension in urban and rural areas of Pakistan; a study

from second National Diabetes Survey of Pakistan (NDSP) 2016-
2017. Clin Exp Hypertens 2020;42:218-24.

5 Rafique I, Sagib MAN, Munir MA, et al. Prevalence of risk factors for

noncommunicable diseases in adults: key findings from the Pakistan
STEPS survey. East Mediterr Health J 2018;24:33-41.

Elahi A, Ali AA, Khan AH, et al. Challenges of managing hypertension
in Pakistan - a review. Clin Hypertens 2023;29:17.

Jafar TH, Gandhi M, de Silva HA, et al. A Community-Based
Intervention for Managing Hypertension in Rural South Asia. N Engl J
Med 2020;382:717-26.

8

18

19

20

21

22

23

24

25

26

27

28

29

Schwalm J-DR, McCready T, Lamelas P, et al. Rationale and design
of a cluster randomized trial of a multifaceted intervention in people
with hypertension: The Heart Outcomes Prevention and Evaluation 4
(HOPE-4) Study. Am Heart J 2018;203:57-66.

Ostermann J, Brown DS, de Bekker-Grob EW, et al. Preferences for
Health Interventions: Improving Uptake, Adherence, and Efficiency.
Patient 2017;10:511-4.

Heerden A, Ntinga X, Lippman SA, et al. Understanding the

Factors that Impact Effective Uptake and Integration of Health
Programs in South African Primary Health Care Clinics. Res Sq
2021.:rs.3.rs-783631.

Skivington K, Matthews L, Simpson SA, et al. A new framework for
developing and evaluating complex interventions: update of Medical
Research Council guidance. BMJ 2021;374:n2061.

Wolfenden L, Foy R, Presseau J, et al. Designing and undertaking
randomised implementation trials: guide for researchers. BMJ
2021;372:m3721.

Curran GM, Bauer M, Mittman B, et al. Effectiveness-implementation
hybrid designs: combining elements of clinical effectiveness and
implementation research to enhance public health impact. Med Care
2012;50:217-26.

Population of Bearu of Statistics Pakistan. Provisional summary
results of 6th population and housing census-2017. Thatta, 2017.
Available: http://www.pbs.gov.pk/content/provisional-summary-
results-6th-population-and-housing-census-2017-0

Population of Bearu of Statistics Pakistan. Provisional summary
results of 6th population and housing census-2017. Matiari, 2017.
Available: https://www.pbs.gov.pk/census-2017-district-wise/results/
087

Kirk MA, Kelley C, Yankey N, et al. A systematic review of the use

of the Consolidated Framework for Implementation Research.
Implement Sci 2016;11:72.

Damschroder LJ, Reardon CM, Widerquist MAO, et al. The updated
Consolidated Framework for Implementation Research based on
user feedback. Implement Sci 2022;17:75.

Waltz TJ, Powell BJ, Fernandez ME, et al. Choosing implementation
strategies to address contextual barriers: diversity in
recommendations and future directions. Implement Sci
2019;14:42.

Powell BJ, Waltz TJ, Chinman MJ, et al. A refined compilation

of implementation strategies: results from the Expert
Recommendations for Implementing Change (ERIC) project.
Implement Sci 2015;10:21.

Consolidated Framework for Implementation Research. Updated cfir
constructs. n.d. Available: https://cfirguide.org/evaluation-design/
overview

Hanif B, Sheikh S, Peerwani G, et al. PAKistan Study of prEmature
coronary atHerosclerosis in young AdulTs (PAK-SEHAT): a
prospective longitudinal study protocol investigating the prevalence,
severity and determinants of atherosclerotic cardiovascular

disease in the young adult Pakistani population. BMJ Open
2023;13:e076045.

Mancia G, Kreutz R, Brunstréom M, et al. 2023 ESH Guidelines for
the management of arterial hypertension The Task Force for the
management of arterial hypertension of the European Society of
Hypertension: Endorsed by the International Society of Hypertension
(ISH) and the European Renal Association (ERA). J Hypertens
2023;41:1874-2071.

Igbal M, Akram M, Rashid A, et al. Prevalence of Hypertension and
Associated Co-Morbidities in Pakistan. MJNH 2023;5:1-7.

Gaglio B, Shoup JA, Glasgow RE. The RE-AIM framework:

a systematic review of use over time. Am J Public Health
2013;103:e38-46.

Use of iterative prism and re-aim during implementation. n.d.
Available: https://re-aim.org/applying-the-re-aim-framework/re-aim-
guidance/use-during-implementation

Forouzanfar MH, Liu P, Roth GA, et al. Global Burden of
Hypertension and Systolic Blood Pressure of at Least 110 to 115 mm
Hg, 1990-2015. JAMA 2017;317:165-82.

Turana Y, Tengkawan J, Chia YC, et al. Hypertension and stroke in
Asia: A comprehensive review from HOPE Asia. J Clin Hypertens
(Greenwich) 2021;23:513-21.

Riaz M, Shah G, Asif M, et al. Factors associated with hypertension
in Pakistan: A systematic review and meta-analysis. PLoS ONE
2021;16:e0246085.

Smith JD, Hasan M. Quantitative approaches for the evaluation of
implementation research studies. Psychiatry Res 2020;283:112521.

Naeem |, et al. BMJ Open 2025;15:¢100365. doi:10.1136/bmjopen-2025-100365

salbojouyoa} Jejiwis pue ‘Buluiel) |y ‘Buluiw ejep pue 1xa} 0} palejal sasn 1o} buipnjoul ‘ybLIAdoo Aq pajosloid
*1senb Aq G20z ‘0€ aunp uo /wod'fwq uadolwq//:dny woiy papeojumoq "5z0g dunf /g uo §9£001-520z-uadolwa/ogLL'0l se paysiignd isiiy :uado rNg


https://x.com/sajidsoofi
https://x.com/ZainabaSamad
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-9487-1303
http://orcid.org/0000-0001-7146-7183
http://orcid.org/0000-0001-7022-3056
http://orcid.org/0000-0002-9080-2220
http://orcid.org/0000-0003-4192-8406
http://orcid.org/0000-0003-1529-7778
http://orcid.org/0000-0003-2422-3199
http://dx.doi.org/10.5334/gh.1139
http://dx.doi.org/10.1016/j.heliyon.2023.e22671
http://dx.doi.org/10.1080/10641963.2019.1619753
https://pubmed.ncbi.nlm.nih.gov/29658619
http://dx.doi.org/10.1186/s40885-023-00245-6
http://dx.doi.org/10.1056/NEJMoa1911965
http://dx.doi.org/10.1056/NEJMoa1911965
http://dx.doi.org/10.1016/j.ahj.2018.06.004
http://dx.doi.org/10.1007/s40271-017-0251-y
http://dx.doi.org/10.1136/bmj.n2061
http://dx.doi.org/10.1136/bmj.m3721
http://dx.doi.org/10.1097/MLR.0b013e3182408812
http://www.pbs.gov.pk/content/provisional-summary-results-6th-population-and-housing-census-2017-0
http://www.pbs.gov.pk/content/provisional-summary-results-6th-population-and-housing-census-2017-0
https://www.pbs.gov.pk/census-2017-district-wise/results/087
https://www.pbs.gov.pk/census-2017-district-wise/results/087
http://dx.doi.org/10.1186/s13012-016-0437-z
http://dx.doi.org/10.1186/s13012-022-01245-0
http://dx.doi.org/10.1186/s13012-019-0892-4
http://dx.doi.org/10.1186/s13012-015-0209-1
https://cfirguide.org/evaluation-design/overview
https://cfirguide.org/evaluation-design/overview
http://dx.doi.org/10.1136/bmjopen-2023-076045
http://dx.doi.org/10.1097/HJH.0000000000003480
http://dx.doi.org/10.30654/MJNH.100011
http://dx.doi.org/10.2105/AJPH.2013.301299
https://re-aim.org/applying-the-re-aim-framework/re-aim-guidance/use-during-implementation
https://re-aim.org/applying-the-re-aim-framework/re-aim-guidance/use-during-implementation
http://dx.doi.org/10.1001/jama.2016.19043
http://dx.doi.org/10.1111/jch.14099
http://dx.doi.org/10.1111/jch.14099
http://dx.doi.org/10.1371/journal.pone.0246085
http://dx.doi.org/10.1016/j.psychres.2019.112521
http://bmjopen.bmj.com/

	Multicomponent intervention for controlling hypertension in the adult rural population of Pakistan: a protocol for a hybrid type III implementation-­effectiveness cluster randomised controlled trial
	Abstract
	Background﻿﻿
	Methods/design
	Patient and public involvement
	Study design
	Study setting
	Approach to address objective 1
	Use of IR frameworks to develop implementation strategies

	Approach to address objective 2
	Effectiveness of the implementation strategies in conjunction with MCHI
	Eligibility criteria
	Exclusion criteria

	Eligibility assessment and enrolment
	Interventions
	Multi-component hypertension intervention
	Implementation strategies

	Control arm
	Sample size
	Outcomes and data collection
	Primary outcome
	Implementation outcomes
	Effectiveness outcomes


	Data collection: baseline and follow-up surveys
	Cost﻿﻿-﻿﻿effectiveness analysis
	Statistical analysis
	Trial Intervention (implementation strategies) measures to ensure fidelity

	Data management
	Ethics and dissemination

	Discussion
	References


