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Abstract

Background Hypertension is a highly relevant public health challenge. Digital interventions may support improv-
ing adherence to anti-hypertensive medications and alter health behavior. Therefore, this protocol describes a study
that aims to assess the effectiveness of mHealth and educational support through peer counseling (Ed-counselling)
to control blood pressure in hypertensive patients when compared to standard care.

Methods We chose a double-blinded pragmatic randomized-controlled with factorial design for this investiga-

tion. The trial is going to recruit 1648 hypertensive patients with coronary artery disease at the age of 21 to 70 years.
All participants will already be on anti-hypertensive medication and own a smartphone. They will be randomized
into four groups with each having 412 participants. The first group will only receive standard care; while the sec-

ond group, in addition to standard care, will receive monthly Ed-counselling (educational booklets with animated
infographics and peer counseling); the third group will receive daily written and voice reminders and an education-
led video once weekly together with standard care; while the fourth one gets both interventions given to second
and third groups respectively. All groups will be followed-up for 1 year (0, 6, and 12 months). The primary outcome
will be the change in systolic blood pressure while secondary outcomes include health-related quality of life

and changes in medication adherence. For measuring changes in systolic blood pressure (SBP) and adherence scores
difference at 0, 6, and 12 months between and within the group, parametric (ANOVA/repeated measure ANOVA)

and non-parametric tests (Kruskal-Wallis test/Friedman test) will be used. By using the general estimating equation
(GEE) with negative binomial regression, at 12 months, the covariates affecting primary and secondary outcomes will
be determined and controlled. The analysis will be intention-to-treat. All the outcomes will be analyzed at 0, 6, and 12
months; however, the final analysis will be at 12 months from baseline.
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Discussion Besides adding up to existing evidence in the literature on the subject, our designed modules using
mHealth technology can help in reducing hypertension-related morbidity and mortality in developing countries.

Keywords Mobile health, eHealth, Intervention, Medication adherence, Hypertension, Systolic blood pressure

Background

Hypertension among adults is an increasing public
health challenge that affects 1.13 billion people around
the globe [1] and is considered a major cause of mor-
tality resulting in 9.4 million deaths worldwide per
year [2]. About 75% of all hypertension cases are diag-
nosed in low-and middle-income countries (LMICs)
[1, 3]. The risk of cardiovascular events can be reduced
to about one-half for every 20 mmHg decrease in sys-
tolic blood pressure and 10 mmHg in diastolic blood
pressure [4]. Likewise, cardiovascular disease-related
deaths are preventable and can be better managed by
reducing systolic blood pressure [5].

In Pakistan, 18.9% of teenagers over the age of 15
years and 33% of adults over the age of 45 years suf-
fer from hypertension [6]. Adherence is termed as “the
extent to which individuals follow their healthcare
providers’ prescribed drug schedules” [7]. Adherence
to cardiac medications was reported at 77% [8], while
non-adherence to antihypertensive medication was
found among 37.7% of patients in Pakistan [9]. Thus,
non-adherent patients constitute a significant propor-
tion of the treatment population in the country. Also,
the majority of individuals on antihypertensive medi-
cations had uncontrolled blood pressure and poor
adherence to treatment which further compounds the
dysregulation of an individual’s blood pressure [9, 10].
mHealth is a term used for any medical and public
health application supported by mobile phones, per-
sonal digital assistants, patient monitoring devices, or
other wireless devices [11]. The use of mobile health
interventions to enhance medication adherence has
been reported to be effective, particularly in LMICs
[12—14] as these provide results at a lowered cost [15].
Despite positive feedback reported on the effectiveness
of mHealth interventions on adherence to medication
in general, its role in cardiovascular medication adher-
ence is under-studied especially in a scarcely resourced
country like Pakistan. Moreover, in the context of
behavior changes in response to the changing dynam-
ics of disease, there is a need to compare mHealth
intervention with different interventional methods
to assess its effectiveness [16]. Similarly, the literature
suggests that counseling therapy is also an effective
strategy in modifying behavior regarding adherence to
antiretroviral and anti-tuberculosis treatment [17-19].

Counseling was found to be an affordable intervention
at the personal level in enhancing medication adher-
ence [20] but its use in hypertension and cardiovascular
diseases is limited.

There is a need for an efficient and cost-effective
model to be adopted in LMICs like Pakistan, where
there is a lack of resources (e.g., constraints on the
public health budget) and where people have a gener-
ally poor educational status. Most of the interventions
in improving medication adherence are not financially
affordable besides having complex designs. It is there-
fore imperative to work on improving adherence to
anti-hypertensive medications and altering behavior
by designing cost-effective interventions with lesser
intricacies.

This study is based on the experiences of a previ-
ous study that has been conducted as a doctoral the-
sis by the first author. We are going to investigate the
effectiveness of two modules that are designed for this
study. The first module is Ed-counselling and the sec-
ond one is a mHealth intervention in altering beliefs
regarding adherence to treatment and lowering systolic
blood pressure in hypertensive patients with coronary
artery diseases. This research will compare these two
models to know which one is more accepted and effec-
tive in the Pakistani population. This study is expected
to yield substantial findings and may aid in the develop-
ment of educational guidelines for patients to increase
drug adherence and reduce untoward consequences.

Research objectives

+ To determine the mean differences in treatment
outcome (systolic blood pressure) among the four
groups at 0, 6, and 12 months after the intervention

+ To assess the effect of newly developed interven-
tion modules on health beliefs related to treatment
outcome (systolic blood pressure change) among
patients with hypertension on anti-hypertensive
treatment

+ To determine the mean differences in (medication)
adherence among the four groups at 0, 6, and 12
months after the intervention

+ To measure the health-related quality of life at 0, 6,
and 12 months after the intervention
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Fig. 1 Factorial distribution of the groups in the trial: mHealth, Ed-counseling, and standard care

Methods

Study design

It is a factorial randomized controlled trial with a superi-
ority design and a double-blinding approach. Intention-
to-treat analysis with 12 months of follow-up will be
applied to determine the efficacy of Ed-counselling assis-
tance and mHealth intervention on hypertensive patients
at four teaching hospitals in Lahore, Pakistan. Lahore is
the provincial capital of Punjab (the largest province in
the country) [21]. It is the world’s eighteenth-largest city
and Pakistan’s second-largest metropolis. The SPIRIT
2013 Statement (Standard Protocol Items: Recommenda-
tions for Interventional Trials) [22] provides the basis for
this research. A factorial approach will be used to assign
participants to the four groups. The groups will receive
standard care, Ed-counselling, mHealth intervention, and
combined intervention (Fig. 1). All groups will be fol-
lowed up for a period of total 12 months. Systolic blood
pressure, the Self-efficacy for Appropriate Medication
Adherence Scale (SEAMS), the number of prescribed
tablets taken for a specified period (self-reporting), and
health-related quality of life will be measured at least
three times: at baseline, 6 months, and 12 months after
the intervention [23, 24].

Study participants and eligibility criteria
The study participants will be hypertensive patients with
coronary artery disease as comorbidity registered in the
Cardiology Outpatient Departments (OPDs) of four
selected public teaching hospitals in Lahore, Pakistan.
Inclusion criteria include men and women over the age
of 21 and up to 70 years, who have been registered for
the last 30 days or more as hypertensive with comorbid-
ity of coronary artery disease in the OPDs of the selected
teaching hospitals in Lahore, Pakistan. These participants
will be having stable coronary artery disease, are already
on anti-hypertensive medication, are willing to sign a

written informed consent form, possess a smartphone
with access to the Internet, and are able to read Urdu/
English.

Patients with a history of cancer who may need drug
changes; with a blood pressure reading of more than
220/120 mmHg; with any biological condition that makes
it difficult for them to read, write, communicate, or hear
phone calls; with pregnancy and in lactation period; and
who are enrolled in some other study will be excluded.

Sample size

For comparing different interventions among the four
groups, the sample size is computed through the STATA
software using a standard deviation of 18.5 in systolic
blood pressure taken from a Pakistani study [9], popu-
lation means of 148 and 143 respectively, as 5 mmHg
reduction in systolic blood pressure is related to clinical
importance regarding decreasing the risk of coronary
artery disease [25]. A two-sided level of significance of
5% and a power of 90% with a 30% attrition rate between
the baseline and 12 months of the intervention period
were used. The total sample size calculated is 1648 with
412 in each group.

Recruitment
After the screening, the participants fulfilling the eligibil-
ity criteria will be recruited. For this purpose, a trained
doctor in the department of cardiology from each teach-
ing hospital in the study will facilitate and monitor the
recruitment process. Each of these doctors will be sup-
ported by one research assistant who will act as the pro-
ject’s focal person in each hospital for the entire study
duration. The contact information of participants who
have been recruited will be gathered and saved.

After shortlisting, participants will be briefed (written
and verbally) about the study and presented with consent
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forms bearing the option to relinquish their participa-
tion from the study at any moment of its duration. Par-
ticipants will subsequently be enrolled and assigned code
numbers by the principal investigator. All these partici-
pants will be able to select their communication language
of choice (Urdu and/or English), as well as the day and
hour of their respective sessions.

Randomization and blinding

To avoid any potential bias, a simple complete randomi-
zation procedure will be utilized [26]. A computer-gen-
erated, simple complete random approach will be used
to divide participants into four groups [27]. To keep
their identities hidden, all participants will be assigned
an identification number. To keep the allocation of par-
ticipants into four groups hidden from the research staff,
tight concealment of allocation will be observed. Before
allotment, written assignments will be sealed in opaque
packets with tagged identifying numbers [28].

All subsequent randomization processes will be com-
pleted by an independent biostatistician who will no
longer be a participant in the trial. Independent person-
nel will be involved in the randomization, evaluation, and
intervention delivery. The staff involved in data collection
and outcome assessment will be blinded. They will be
unaware of the allocation of any group [29].

The recruitment process will continue until a final
sample size of 1648 people from four teaching hospitals
is reached. Participants’ follow-up period is 12 months
from the point of randomization (Fig. 2).

Unblinding

For our study, unblinding is not of crucial importance as
this study does not execute a drug trial. Yet, we shall take
care of the unblinding procedure. Unblinding at any stage
of the trial shall be done by an independent statistician
not involved in the main trial so that other blinded pro-
cedures may not be affected. After an alert is raised by
the on-site physician, the principal investigator shall ana-
lyze the situation and call for the unblinding. The data-
base containing the results of the nested study and their
corresponding data from the main trial of the unblinded
participants will be emailed to the statistician who will
further process the data.

Intervention

The Health Belief Model is used to create the content of
the study modules (Table 1). Expert consultations in the
domains of behavioral sciences, health education, infor-
mation technology, cardiac medicine, and hypertension
management were sought in the development of these
modules. The goal of these interventions is to control
systolic blood pressure among study participants after
12 months.

The first group will receive no intervention and only
standard hospital care (as per the practice of the hospi-
tal); the second group will receive monthly Ed-counsel-
ling sessions in addition to standard care; the third group
will receive daily written and voice reminders and once
weekly an education-led video in addition to standard
care; the fourth group will receive Ed-counselling ses-
sions every month, daily written and voice reminders,
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and once weekly an education-led video in addition to
standard care.

Educational support with peer counseling

Peer counseling sessions will be led by doctors who are
specialized in hypertension. Patients and their families
will be focused on these sessions. Face-to-face sessions
will take roughly 20-25 min each. Patients will receive
spoken and written instructions based on their abilities
during these sessions. Counseling sessions are geared
toward overcoming both general and personal obstacles.
They will learn about the need of adhering to medicine,
nutrition, and exercise regimens, as well as about the
possible consequences of failing to do so (heart attack,
stroke, nephropathy, retinopathy, and dementia). The
counseling component also addresses personal barriers
to taking medication and is designed to assist partici-
pants in better understanding their drug-taking attitude.
The peer counseling sessions will take place four times for
a total of twelve months, at 1, 4, 8, and 12 months. Infor-
mation on hypertension, blood pressure self-monitoring,
and frequent systolic blood pressure tests, as well as
body weight and serum cholesterol values, are included
in the instructional support. Food control, exercise ther-
apy, hypertension problems, and their management will
also be explored as non-pharmacological therapeutic
approaches. Furthermore, based on their unique needs,
patients will be informed about medicine administra-
tion timings and quantities. Finally, all patients will be
informed about antihypertensive medications, including
indications, side effects, contraindications, warnings/pre-
cautions, drug interactions, and pregnancy risks. Educa-
tional components will be delivered through educational
booklets with animated infographics.

Involvement of patients and their families

A patient companion will be enrolled in the study for the
duration of the trial and will participate in educational
and counseling sessions. The objective of involving family
members is to learn about their experiences with our Ed-
counselling sessions.

mHealth intervention

The mHealth intervention will consist of daily written
reminder messages and a video once a week. A profes-
sional Information and Technology (IT) facilitator will
provide this intervention module. The IT facilitator will
be responsible for overseeing the overall messaging,
keeping track of it on the computer, and ensuring that all
of the material for the various interventions is delivered
on time. For the duration of the study, all participants
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will receive a free 12-month “WhatsApp” Internet
connection.

A skilled IT team collaborated with two experts from
one of the study hospital’s cardiology, hypertension,
and nutrition departments in Lahore, Pakistan, to cre-
ate educational animated infographic videos having
both educational and counseling content. The content
of the video is also based on the Health Beliefs Model.
There are three parts to the video: (1) hypertension
awareness, (2) uncontrollable hypertension’s conse-
quences, and (3) improved health through medical and
lifestyle improvements. The length of the video will be
of 1 min.

Pilot testing among 10% of the total sample will be
undertaken to guarantee that 165 people with hyper-
tension and angina understood the video’s substance
and message. These participants will be recruited
from two of the study hospitals using the same crite-
ria as indicated above. The results of this sample will
not be included in the final analysis. As a result, these
can be changed before the study. This will enable test-
ing of the intervention and can establish if any errors
occurred during the intervention’s delivery. It will also
assist in identifying issues with eligibility requirements
and determining the feasibility of obtaining a sufficient
sample size.

Peer counseling and mobile health interventions are
anticipated to help intervention group members adhere
to their drug regimens and achieve the desired results.
There are no limitations on concomitant care during the
research.

Follow-up

Subjects in all four arms of the study will be followed
up, three times in 12 months following recruitment.
Blood pressure measurement for treatment outcome
will be done. The Self-efficacy for Appropriate Medica-
tion Adherence Scale (SEAMS) is an adherence-mon-
itoring scale that will be used to collect information
from participants regarding their adherence to medica-
tion self-reporting. Apart from SEAMS, self-reporting
pill counting for measuring medication adherence will
be used, and health-related quality of life using EuroQol
5-Dimension-3-level (EQ-5D-3L) and a visual analog
scale (EQ-VAS) will also be assessed. All the above
assessments will be done at baseline, 6 months, and
12 months of follow-up.

Outcome measures

The primary outcome measure is the change in partici-
pants’ systolic blood pressure at 0, 6, and 12 months. It
will be recorded by a nurse who will be oblivious to the
study participants’ group. MODEL-605P YAMASU, a
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Table 1 Description of the different arms with intervention
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Arms

Components

Description

Ed-counseling intervention Educational support (educational

booklet with animated infograph-
ics)

Peer counseling (family member)

1) Ensuring that professionals are available throughout the continuum of care
and establishing team-based care; 2) educating and empowering patients

so that they are aware of the treatment plan and its advantages; 3) lowering

the cost of medication, as well as lowering the barriers to accessing it. Education
on hypertension, blood pressure self-monitoring, and frequent systolic blood
pressure tests, as well as body weight and serum cholesterol impact on systolic
blood pressure, are included in the instructional support. Importance of medica-
tion adherence. The real need for a healthy lifestyle with a heart-friendly diet.

+ The counseling sessions are arranged face to face, and a specially developed
module to change the beliefs of participants related to treatment outcome

and medication adherence

« This unique module is developed to change their beliefs related to poor lifestyle
- The counseling sessions are geared toward overcoming the general obstacles
related to medication adherence and poor lifestyle

- The distinct feature of the counseling component centered on personal barriers
« The involvement of family support will make it an effective tool

- Counseling and encouraging participants to stick with their doctor and medica-

tion, even if they feel better.

+ Changing their behavior towards a healthy lifestyle

- Proper medication adherence and adopting a healthy lifestyle eventually help
them out in improving health-related quality of life

mHealth intervention Written and voice reminders

«“It's time for you to take your medicine”

«“This is to remind you that you need to take your medication”
-"How are you?""Remember your appointment a day after tomorrow”
«"How are you?""Remember your appointment tomorrow”

Educational-led video

- Awareness about hypertension

«What causes uncontrolled hypertension

- Consequences of uncontrollable hypertension

« Effect of medication adherence on blood pressure

- Effect of healthy lifestyle change on blood pressure

- Effect of medication adherence and healthy lifestyle on quality of life

- Relation of poor adherence (medication and lifestyle) with uncontrolled hyper-

tension

- Lifestyle changes for better health outcome, which enhances better health-
related quality of life

Combined intervention Ed-counseling intervention

mHealth intervention

Ed-counseling intervention + mHealth intervention

calibrated upper-arm mercury sphygmomanometer,
will be utilized for this purpose. The blood pressure of
the participant will be measured according to stand-
ard procedures. Two different readings will be collected
within 5 min; the average measurement will be the final
measurement. If the difference between the two meas-
ures is greater than 5 mmHg, a third evaluation will be
performed, with the average of the two closest measure-
ments being used as the final measurement [30].

In accordance with this, we are going to measure the
proportion of participants who will achieve systolic blood
pressure < 140 mmHg. There are several secondary out-
comes to be investigated. Health-related quality of life
baseline, 6 months, and 12 months after the intervention
will be measured via the EuroQol 5-Dimension- 3-level
(EQ-5D-3L) [31, 32]. The five dimensions include mobil-
ity, self-care, normal activities, pain or discomfort, and
anxiety or depression. Each dimension has three levels:
no difficulty, moderate problems, and serious problems.

In addition, we are using the EQ-VAS to measure the
patient’s self-rated health on a vertical visual analog scale,
with two unique endpoints such as “Best imaginable
health condition” for a score of 100 and “Worst imagina-
ble health state” for a score of 0 [31].

We will assess self-reported information regarding the
number of tablets that will be utilized by participants
within the specified timeline divided by the number of
pills prescribed for that time multiplied by a hundred for
the last 7 days. A rate of > 80% will be considered adher-
ent and vice versa [7, 8]; thereby, the percentage of par-
ticipants who are successful in achieving adherent status
between baseline and 12 months will be evaluated. In
addition, to measure the adherence score at baseline, 6
months, and 12 months post-intervention, an Urdu/Eng-
lish version of the “Self-efficacy for Appropriate Medica-
tion Adherence Scale” (SEAMS) will be employed [33,
34]. The SEAMS is a 13-item measure for evaluating
medication self-efficacy in chronic disease management
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that looks to be appropriate for people with low literacy
abilities [34]. This survey will use a three-point response
system, with 1 indicating lack of confidence, 2 indicating
moderate confidence, and 3 indicating extreme confi-
dence. The 13-item scale had a range of possible scores
from 13 to 39. High scores indicate better adherence.

Statistical analysis

The intention-to-treat analytic method will be conducted
[35, 36]. Mixed-effects modeling with repeated meas-
ures will be employed for the primary outcome change in
systolic blood pressure at 0, 6, and 12 months. To esti-
mate treatment effects at each time point, an interaction
between time and the groups will be fitted. For the pri-
mary and secondary outcomes measuring systolic blood
pressure and medication adherence difference between
and with the group at 0, 6, and 12 months, parametric
(ANOVA /repeated measure ANOVA) and non-paramet-
ric tests (Kruskal-Wallis test/Friedman test/Wilcoxon
signed-rank test) will be used. We shall account for the
multiple time points statistically by using Tukey’s exact
test. The Tukey test will be utilized for multiple com-
parisons and adjustment for multiple comparisons will
be performed by Bonferroni correction. All the outcomes
will be analyzed at 0, 6, and 12 months; however, the final
analysis will be at 12 months from baseline. The p-value
for the significance test will be set at p < 0.05. Pill count-
ing data, adherence assessment at dichotomous variables,
frequencies, and the chi-square test will all be used. By
using the general estimating equation (GEE) with nega-
tive binomial regression, at 12 months post-follow-up,
the covariates affecting primary and secondary outcomes
including, age, gender, ethnicity, living status, education,
monthly income, use of reminder, health insurance cov-
erage, body mass index (BMI), diabetes, duration of ill-
ness, number of comorbid conditions, number of daily
medication use, dose frequency will be determined and
controlled. A complete analysis plan will be established
for data analysis, including subgroup analyses and sensi-
tivity analyses.

Sub-group analyses of the change in systolic blood
pressure, the adherence to medication over the previous
12 months will be conducted by age (21-29 years, 30—49
years, 50 years and above), sex (male, female), adherence
(SEAMS, pill-counting), and health-related quality of
life (using EQ-5D-3L and EQ-VAS). Missing data from
attrition will be handled using a multiple imputations
approach at 12 months.

Interim analysis

We will conduct an interim analysis at 6 months. Test-
ing the measurements, questionnaires, response rate,
and other study materials are the main objectives of this
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analysis. It will be used to evaluate the attrition rate,
trends, and any difficulties or negative outcomes associ-
ated with the administration of the intervention. This
analysis would not be reported as a result. The 12-month
analysis is the final one.

Data management

Two trained research assistants will gather data under the
supervision of a research specialist. In sealed envelopes,
all collected data will be delivered to a bio-statistician
who will not be involved in any of the research activities
and will be unaware of each participant’s assignment. All
data must be entered twice, according to institutional
regulation. The bio-statistician will clean and analyze
the data. Stata version 16 (Stata corp SE) and R (version
4.0.3) will be utilized for all kinds of analysis in this study.

The research staff involved in data collection will
include two research assistants and one research spe-
cialist. Two research assistants, in partnership with local
hospital staff and under the supervision of a research
specialist, will collect the data. A 2-day on-site training
of research assistants on hypertension and its control,
treatment, and how to respond to common questions
about blood pressure and medication adherence includ-
ing medication side effects will be conducted using a
standard training module developed by a team of special-
ists from one of the study hospitals. They will also pro-
vide counseling and support to participants in filling out
surveys. Data collection and randomized controlled trial
procedure guidelines will be covered in three training
sessions.

Each participant will receive a 5-min personal con-
sultation to assist them in filling out the question-
naire, measuring their blood pressure, and counting
their pills. Systolic blood pressure will be recorded by
a nurse who will be oblivious to the study participants’
group. MODEL-605P YAMASU, a calibrated upper-arm
mercury sphygmomanometer, will be utilized for this
purpose. The blood pressure of the participant will be
measured according to conventional procedures. Within
5 min, two different readings will be collected, with the
average measurement being the final measurement. If
the difference between the two measures is greater than
5 mmHg, a third evaluation will be performed, with the
average of the two closest measurements being used as
the final measurement.

Each of the participants will be given a paper-based
questionnaire. Interviewers will read the questions to
the participants and note down their answers if they
have difficulty filling out the response. The paper-based
questionnaires “Self-efficacy for Appropriate Medication
Adherence Scale” (SEAMS) [34] contain socio-demo-
graphic, health-related, and adherence-related validated
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questions that would be employed in Urdu and English.
The SEAMS is a 13-item measure for evaluating medi-
cation self-efficacy in chronic disease management that
looks to be appropriate for people with low literacy abili-
ties [34]. This survey used a three-point response system,
with 1 indicating lack of confidence, 2 indicating mod-
erate confidence, and 3 indicating extreme confidence.
The 13-item scale had a range of possible scores from 13
to 39. In terms of drug adherence, greater ratings indi-
cated higher levels of self-efficacy and vice versa. It is a
dependable and precise device. Principal component
factor analysis was used to determine the study’s valid-
ity. The researchers established a two-factor solution that
accounted for 52.3% of the variance. Test-retest reliabil-
ity had a moderate level of dependability (Spearman’s r =
0.62, p = 0.001). Internal consistency (Cronbach’s alpha =
0.89) is good [34].

The participants will be asked how many tablets they
were prescribed for the period in question, as well as how
many pills they took and missed during that time. Adher-
ence rates will be calculated by dividing the number of
pills ingested during a period by the number of tablets
suggested for that period. Based on past research, an 80%
cut-off value has been developed. Non-adherents will
account for less than 80% of the rate, while adherents will
account for more than 80% [7].

At the end of the sixth and twelfth months, participants
who completed the baseline survey in all four groups will
be invited to one of the study institutes to be questioned
by qualified interviewers or over the phone who will be
unable to come to complete the second round of blood
pressure measurement, SEAMS filling, health-related
quality of life post-intervention using EQ-5D-3L and EQ-
VAS, and pill-counting information (Table 2).

There will not be a data monitoring committee for this
trial. This study does not necessitate a data monitoring
committee but instead, we have an epidemiologist, bio-
statistician, and clinician to assess study integrity and its
design aspects during the course of the study.

Representatives of the sponsor, coordinator, and ethical
review board will visit the study locations and conduct
audits, including the verification of source data. Addi-
tionally, there will be three monitoring visits each.

Dissemination and access
After the trial is completed, the study’s final findings will
be published in a peer-reviewed journal and shared with
participants, healthcare providers, and various research
organizations via a public access database. The results
will be posted on clinicaltrials.gov after it is completed.
The data will be kept highly confidential. None of the
research staff (including research assistants, investiga-
tors, and clinicians) will have access to the data except

Page 8 of 11

the principal investigator and the members of the data
monitoring committee.

Reporting of adverse events

Reporting of significant adverse incidents that might
plausibly happen as a result of the trial will not be
included as primary or secondary outcomes. All adverse
incidents that are voluntarily reported by participants,
the study team, or medical professionals will be docu-
mented [35].

Communication of protocol amendments to relevant
parties

Significant changes will be documented in process
assessment and results publications and will be notified
to the ethical committee and the ethical review boards of
all study hospitals.

Criteria for discontinuing or modifying interventions
Participants in the intervention groups will be contacted
by phone by a member of our research team 1 month
after the commencement of the intervention, and they
will be interviewed. The interview will emphasize the
participants’ satisfaction and comfort with the interven-
tion. The study team will then be able to adjust the tim-
ing, duration, and frequency of some of the interventions
or make further plans for adjustments.

Ethical considerations
The study protocols were reviewed and approved by the
Institutional Ethical Review Board, University of Punjab
(No. IERB/ISCS/674). Additionally, the research proto-
col has been authorized and approved by the Rehmatul-
Lil-Almeen Institute of Cardiology, Employers Social
Security teaching hospital in Lahore (Reference number:
RAIC-PESSI-1156). The study methods follow the Dec-
laration of Helsinki and Good Clinical Practice, and the
trial is registered with ClinicalTrials.gov (NCT05106790).
Trained research assistants will offer informed con-
sent to participants who are voluntarily participating in
the study. Confidentiality and privacy will be strictly fol-
lowed. Participants’ privacy will be protected in a variety
of ways: Any personnel participating will be required to
sign an agreement guaranteeing the privacy of all infor-
mation obtained. In addition, interviewers will receive
training on the most effective way to maintain confidenti-
ality. No real names or any other identity markers will be
used in the study. Members’ names on the patient over-
view structures will not be referred to. The assent struc-
tures of the members will be placed in a secured cabin.
Electronic data will be kept private and secure, and only
the principal investigator will have access to it. No results
will be directly related to the respondents [36].
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Table 2 Content for the schedule of enrolment, interventions, and assessments

Study period
Enrolme [ Allocatio Post-allocation(Months) Close
nt n -out
TIMEPOINT** -t1 0 t2 3 tx Tn
6- 12 Total
month month 7a:
s s f’f
times
Measurem|
ent tools
ENROLMENT:
Eligibility screen X 1
Informed consent Informed X :
consent form
Allocation: Randomizati X |
on
INTERVENTIONS:
Ed-counseling-Arm E‘:‘ :r‘::::\s:;:’g [‘ 4
mHealth ¢
mHealth-Arm ki l‘ “
Combined-Arm Combined e ‘
intervention
ASSESSMENTS:
Socio-demographic Socio-
variables demographic X 1
questionnaire
Health-
Health-related variables related X 1
questionnaire
Outcomes
1- Primary outcome
Change in systolic blood SBP X X X 3
pressure (SBP) measurement
Secondary outcome
1- Health-Related a. EQ- 5-D-3-1 X X X 3
Quality of Life b. EQ-VAS
aPill
Medication adherence information X X X 3
b.SEAMS

X denotes “Yes” while

showing the length of time.
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The study is set up in such a way that the participants
and medical workers are in as little danger as feasible.
Participants face a minor risk in the form of a few mild
psychological discomforts when answering questions
about sensitive topics such as their own and their house-
hold’s income and may feel embarrassed when answering
a follow-up questionnaire about medicine adherence due
to their poor adherence status. To avoid such discomfort,
the responder will be interviewed in a different room or
at a place away from any witnesses. No post-trial com-
pensation or care will be provided.

Discussion

In LMICs, health intervention via mobile technology has
the potential to reduce hypertension-related morbidity and
mortality. The extensive use of mobile phones in LMICs
like Pakistan may be a technique to improve treatment
adherence. The purpose of this study is to see how effec-
tive an instructional assistance and reminder module as a
mHealth technology intervention is at decreasing hyper-
tension, patients” medication adherence, and health-related
quality of life. It will also determine whether traditional
mHealth methods, such as written messages and voice
reminders, are more effective than multimedia pictures or
videos, which is a whole new development in LMICs.

To our knowledge, this is the first study in Pakistan to
create, compare, and evaluate the effectiveness of several
mHealth intervention modules together. This interven-
tion combines clinical principles and suggestions, as well
as technological application ideas from the Health Belief
Model. If this study shows significant effects in lowering
the patient’s blood pressure and addressing the restrictions,
it could be applied on a larger scale as a realistic strategy for
increasing medication adherence in community settings.

In reality, this study addresses the challenging issue of
the increasingly high prevalence of uncontrolled hyper-
tension, limited adherence to long-term therapy, and
their interlink. A step forward provides an assessment to
adopt an effective and cost-effective way to overcome this
obstacle which is acceptable in terms of the moral, cost,
and social context of a community.

Trial status

The study protocol has been registered at ClinicalTrials.
gov (NCT05106790) on October 24, 2021. The recruitment
started in December 2022 and will be finished by April
2023. The trial’s results are anticipated until May 2024.

Abbreviations
T Information and Technology

LMIC Low-and middle-income country
OPD Outpatient Department
SEAMS Self-efficacy for Appropriate Medication Adherence Scale

VAS Visual analog scale
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