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ABSTRACT
Introduction Middle East and North Africa (MENA) has a

rising rate of new HIV infections and AIDS-related mortality.

Consistent adherence to antiretroviral therapy (ART) leads
to viral suppression, preventing HIV transmission and
treatment failure. mHealth interventions can improve ART
adherence by providing tailored support and directing
patients to existing healthcare services. HamRaah
(Persian for ‘together-in-path’) is the first mHealth-

based intervention in a MENA country and is designed to
improve adherence through two-way mobile messaging
for people recently diagnosed with HIV in Tehran, Iran. The
objectives of this pilot randomised controlled trial (RCT)
are to examine the feasibility, acceptability and preliminary
effectiveness of HamRaah, and to develop an explanatory
theory for any observed effects through a nested realist
evaluation.

Methods A feasibility study and two-arm RCT of
HamRaah, with an embedded realist evaluation will

be conducted. Participants will be randomised 1:1 to
HamRaah or routine care for a 6-month intervention. The
initial effectiveness of HamRaah will be assessed through
the primary outcome of self-reported ART adherence and
several secondary outcomes: retention in care, CD4 count
and viral suppression. A theory-driven realist evaluation
framework will be used to develop an explanatory theory
regarding what works, for whom, how and in what
context.

Ethics and dissemination The study received ethical
clearance from Tehran University of Medical Sciences
Ethics Committee and Oxford Tropical Research Ethics
Committee People living with HIV in Tehran and key
country stakeholders in HIV policy and programming have
been involved in the development of HamRaah and this
pilot trial. Participants will provide informed consent prior
to study enrolment. The results will be disseminated to

all stakeholders and presented in peer-reviewed journal
publications and conferences.

Trial registration number IRCT20100601004076N23;
Pre-results.

! Jessica Haberer,? Lora Sabin,® Franziska Meinck,* Jane Barlow,’

Strengths and limitations of this study

» This pilot randomised controlled trial of mHealth for
adherence to antiretroviral therapy is the first of its
kind in a Middle East and North Africa (MENA) coun-
try. It addresses an important evidence gap with re-
gards to the feasibility, acceptability and potential for
impact of a tailored mHealth approach within MENA.

» The study uses triangulation of quantitative, qual-
itative, and realist data to produce complimentary
findings and a deeper understanding of the role of
context.

» Patients and public stakeholders were consulted in
the design of the mHealth intervention, and in trial
planning and implementation.

» This pilot study is designed to provide an initial
estimate of effect size, but may have insufficient
statistical power to detect differences in outcomes
between groups.

» The intervention period will be relatively short, lim-
iting the capacity to show long-term effects that
might accumulate over time.

INTRODUCTION

Despite the expansion of antiretroviral
therapy (ART), countries in the Middle East
and North Africa (MENA) region continue
to show an increasing rate of new HIV infec-
tions and AIDS- related mortality.' Only
32% of people living with HIV (PLHIV) are
virally suppressed, compared with 59% glob-
ally.! * Consistent ART adherence promotes
viral suppression and maximises the benefits
of treatment as prevention,” which is essential
for both PLHIV and the public. Conversely,
non-adherence is a major contributor to poor
viral suppression,"” ultimately leading to
treatment failure® and increasing morbidity
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and mortality.” ' Thus, programmes are needed to
support PLHIV who are receiving ART, to achieve consis-
tently high adherence to daily medication regimens.''™'?

Over the past two decades of ART expansion, a variety of
adherence interventions have been tested and shown to
be effective and sustainable in both high-resource and low-
resource settings.'® '’ Interventions that build on existing
healthcare infrastructure and leverage available resources
to support PLHIV are particularly useful.'® A promising
strategy involves interventions delivered through mobile
and digital platforms. Rather than devoting additional
resources for conventional programmes, connecting
PLHIV digitally to existing programmes can potentially
support ART adherence with increased personalisa-
tion and scale at a lower cost.""*" WHO recommends
mHealth strategies for improving ART adherence,? but
emphasises that mHealth interventions are better suited
to support rather than replace health services,'® and high-
lights the need for tailored and differentiated models of
care delivery.”

HIV differentially affects key population groups, such
as people who inject drugs (PWID), sex workers and their
clients, men who have sex with men, transgendered indi-
viduals and the general population.”* This heterogeneity
of the HIV epidemic has propelled a paradigm shift,
calling for differentiated care models to manage HIV.***
Moreover, in dealing with highly vulnerable segments of
the population, experts caution against transporting
interventions across groups, regions and countries, and
recommend interventions that fit regional, national
and local contexts.?® ?” This concern is especially salient
with regards to the MENA region, where high levels
of HIV-related stigma and discrimination®™ * require
programmes to respect privacy concerns. Moreover, the
current COVID-19 pandemic necessitates minimising
hospital visits and increasing remote service delivery.
Digital interventions, with their potential for increased
personalisation and privacy, can offer remote and differ-
entiated HIV care suited for the MENA context, provided
that PLHIV have personal access to mobile phones, and
that providers can ensure data security. There is, however,
a dearth of evidence on interventions that have been
adapted and tested specifically for MENA countries.
Thus, interventions with fidelity to the evidence-base and
adaptation to this specific context are needed.

In response to this need, and for the first time in a
MENA country, this study aims to examine the feasibility,
acceptability and preliminary effectiveness of an mHealth
intervention in Tehran, Iran, with an emphasis on the role
of context to discover how, for whom, and why the inter-
vention works (or not), using a nested realist approach.™
Home to 29% of all cases in the MENA region,' HIV prev-
alence in Iran is estimated at 0.05%.”' As opposed to
the rest of MENA, the rate of new HIV infections in Iran
has declined by 12% since 2010. This improvement could
be attributable to the healthcare infrastructure, which
provides access to methadone replacement therapy,
needle exchange programmes, free and universal access

to ART at the point of diagnosis, and peer-run adherence
clubs to support PLHIV throughout every province in
the country. This combination of services provides the
optimal setting for an mHealth intervention that lever-
ages existing healthcare capacities.”* ** By 2018, Iranians
had been assigned over 169.5million SIM cards, of
which 88million were actively in use for a population of
81.8million,”® thus making text-messaging a widely acces-
sible form of communication. Smartphone use has also
rapidly increased over the past 3years, and the country
is now 11th in the world in terms of smartphone pene-
tration rate.”” Iran is also severely hit by the COVID-19
pandemic within the MENA region, further necessitating
the assessment of healthcare approaches that minimise
physical hospital visits. Thus, mHealth interventions
that offer remote support, safely and effectively, could
be a promising approach to address the challenges of
managing HIV.

HIV epidemic in Iran

The HIV epidemic in Iran was initially interwoven with
the injection drug use epidemic, but currently incidence
is mainly driven by sexual transmissions.”® Recently, the
epidemic burden is shifting from men to women. Before
2017, 65.8% of transmissions occurred through the use
of shared needles by PWID, the largest key PLHIV, while
sexual and vertical transmissions accounted for 19.6%
and 1.5% of all cases, respectively. Since 2017, 47% of
cases were sexually transmitted, followed by 32% of cases
of transmission through injection. The total proportion
of women diagnosed with HIV increased from 4.7% of all
cases in 2001 to 16% in 2017.%***** Iran provides universal
and free access to ART through a decentralised model of
health delivery across 31 provinces via university hospi-
tals, operating under the joint Ministry of Health and
Medical Education, providing uniform services for HIV,
such as voluntarily, counselling and testing (VCT) centres
and Positive Clubs.

Intervention rationale
Two-way communication approaches appear to have
important benefits for improving ART adherence and
achieving viral suppression. WelTelKenya*' was the first
study supporting PLHIV through weekly text-message
check-ins, and in a similar study in Uganda,* weekly, but
not daily, communication improved adherence. Meta-
analyses corroborate that two-way and weekly messaging
interventions appear more effective and less burden-
some than daily one-way reminders.*’ ** Moreover, recent
studies show that mobile messaging may not be effective
for PLHIV starting second-line therapy as a result of non-
adherence,” * suggesting that mHealth interventions
may be more effective when implemented at the onset of
ART to promote better habit formation*” and improved
long-term outcomes, although the long-term effective-
ness has not been studied beyond a year.

HamRaah (Persian for together-in-path’) is a two-way
mobile messaging intervention, depicted in figure 1, for
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Counselor calls patient and triages in order of
relevance:
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« Provides needed counseling and support
« Refers to positive club for continued
peer support and training
« Refers for psychiatric counseling at IKHC
« Refers for medical treatment at IKHC

Patient
doing
okay

Figure 1 HamRaah intervention protocol. IKHC, Imam
Khomeini Hospital Complex.

recently diagnosed PLHIV in Tehran, Iran. An initial
qualitative study investigated the Iranian context in
which HIV is managed. The findings (currently under
review for publication) signified that high levels of stigma
and discrimination lead to loss of hope and motivation
to adhere, especially within the first year following diag-
nosis, when navigation of the health system and access to
available resources is also unfamiliar. During this period,
mHealth interventions can make PLHIV feel cared for by
offsetting depressed mood,*” and increase motivation for
adherence through positive reinforcement.> Moreover,
by providing an efficient means of connecting patients
to needed care before they reach a critical clinical stage,
either from non-adherence or untreated comorbidities,
such interventions may reduce mortality and save costs
for the health system.”

AIMS AND OBJECTIVES

The current pilot study’s overarching aims are to examine

HamRaah’s: (1) trial feasibility and intervention accept-

ability, (2) initial effectiveness and (3) explanatory theory.

The specific objectives are as follows:

1. Assess the feasibility of recruitment, randomisation,
allocation concealment and blinding procedures for
outcome assessment.

2. Determine the acceptability of HamRaah intervention
by participants and fidelity to protocol by counsellor.

3. Determine preliminary effects of the pilot intervention
on the primary outcome of adherence to ART.

4. Conducta nested realist evaluation to refine an explan-
atory programme theory with enriched evidence on
what works, for whom, how and in what circumstances.

Figure 2 HamRaah Weekly messaging protocol, C:
Counsellor, P: participant, red responses will trigger a phone
call.

5. Triangulate realist, qualitative and quantitative find-
ings in a sequential approach to investigate mediating
relationships.

Reporting in this protocol is based on the Standard

Protocol Items: Recommendations for Interventional

Trials checklist for recommended items in a trial protocol.

METHODS AND ANALYSIS

Overview of study design

The feasibility and acceptability study relate to proce-
dural uncertainties of the trial and the acceptability of
HamRaah. These aspects will be examined via quan-
titative and qualitative data, collected throughout the
implementation process and at the conclusion of the trial
through checklists, spreadsheets, focus group discussions
(FGDs) and interviews. The perspectives of HamRaah
participants, counsellor and project staff will be collected
to answer the feasibility and acceptability questions that
could inform a future definitive trial.

The HamRaah pilot consists of:

» Arml: routine care +HamRaah.
» Arm2: routine care.

Participants will be assigned through permutated even-
number blocks to be randomised in a 1:1 ratio to arm 1
or arm 2. The intervention period is 6 months for each
participant in arm 1, with equivalent follow-up for partici-
pants in arm 2. Figures 1 and 2 represent the intervention
and messaging protocol respectively. The initial effective-
ness of HamRaah will be assessed through self-reported
ART adherence, as a primary outcome, and retention in
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Study Population
assessed for eligibility from central Tehran VCT
* Aged > 18yrs
* Initiated ART within the past six months
* Own or have access to a mobile phone
* Able to communicate via mobile messaging
* Consent to receive HIV-related mobile messages

Assuming attrition of 10%

Target sample size n=58,
Target at least n=64

Randomisation

Baseline
Assessment

HamRaah Routine Care Six
+ Routine Care ¢ ’ Months
Realist Final
Evaluation __ Assessment
Acceptability
Stud;

Figure 3 Study design. ART, antiretroviral therapy; VCT,
voluntarily, counselling and testing.

routine clinical care, immune reconstitution and viral
suppression, as secondary outcomes. Figure 3 provides
the study design, flow, criteria for selection of participants
and outcome assessment points.

The nested realist evaluation will be informed by
HamRaah participants through mechanistic thinking,
which aims to develop an explanatory theory of how and
why HamRaah may work (or not).™ * Thus, the focus
of the nested realist intervention will be to recognise
which aspects of the study context are changed through
HamRaah, and how this change could alter participants’
reasoning, triggering a new mechanism and producing
an observed outcome, explained in a refined theory.

Research setting

The study will be conducted in the infectious diseases unit
of the Imam Khomeini Hospital Complex (IKHC), which
is the teaching hospital of Tehran University of Medical
Sciences (TUMS) and based in the sociodemographi-
cally diverse city centre of Tehran. IKHC houses Tehran’s
central VCT centre, where the study participants will be
recruited from the VCT’s more than 4000 patients and
an average of 15 new cases of monthly HIV diagnosis. A
peer-run Positive Club at IKHC offers peer-delivered coun-
selling and psychosocial support for PLHIV who need
additional care. IKHC also houses the Iranian Research
Centre for HIV/AIDS (IRCHA)—the main collaborating
research partner of this project—with a team of eight full-
time researchers and research assistants, from which the
staff for this project are recruited. For additional informa-
tion see online supplemental appendix 1.

Routine care

Routine care offered at the VCT centres consists of an
initial general counselling session at the time of diag-
nosis. Medication pick-up is initially set at a monthly

interval, and as patients collect medications regularly,
and appear to be adhering well, the window for collection
is extended to every 2months. However, as a result of the
recent pandemic, this time frame has been extended to
reduce patient visits to the hospital, now collecting their
medications every 3—-6months, while some receive their
medications via motorcycle delivery system. For addi-
tional information see online supplemental appendix 1.

HamRaah intervention

HamRaah is a weekly mobile messaging interven-
tion, based on the WelTel model,41 ¥ which serves as a
counsellor-initiated check-in with recently diagnosed
PLHIV to assess adherence and physical and mental well-
being in the past week. Figure 1 depicts the key features
of the HamRaah protocol, which are offered in addition
to the routine care outlined above. HamRaah recipients
will be contacted by text message on a weekly basis by a
counsellor to enquire about their well-being and adher-
ence to ART. The counsellor specifically asks PLHIV how
many (if any) days they missed their doses, and what (if
any) problems they may be facing. If contacted, PLHIV
do not respond to the messages, or report back on
missing doses or facing challenges, a follow-up contact by
live phone call will be made to assess the patient’s current
needs. Figure 2 is a pictorial representation of the weekly
messaging protocol. For additional information see
online supplemental appendix 1.

Research population

Newly identified PLHIV, enrolled under care at the VCT
centre, will be eligible to participate if they meet the
following criteria: (1) are aged 18 years or above; (2)
are treatment naive, defined as starting ART within the
6months; (3) own or have access to a mobile phone; (4)
are able to operate a cell phone to communicate using
mobile-messaging (help by a partner is sufficient for
patients with reading and/or writing difficulties); (5)
consent to be contacted through mobile communication
to receive HIV- and ART-related information. Figure 3
depicts the selection and flow of participants through the
study.

Sample size

This study is designed as a pilot. The target sample size
of 58 is based on the number needed to detect a 20%
improvement in the primary outcome of mean adher-
ence, which will be measured as a continuous variable
based on the number of missed doses. Our calculations
were estimated using PS software by Vanderbilt Univer-
sity, and assumed a 75% baseline estimate of adherence,
based on clinician estimations from pharmacy refill data,
with 90% power and a two-sided alpha of 0.05; we also
allowed for 10% attrition. However, the clinical signifi-
cance of any observed improvement will depend on the
baseline level of adherence, and smaller effects, observed
within the range of 5%-10%, would also be suggestive of
impact to be assessed in a fully powered study.
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Participant recruitment
Study recruitment began in August of 2019 and has
faced delays due to the COVID-19 pandemic. Partic-
ipants are identified from the list of HIV patients, who
are diagnosed within the past 6months and meet eligi-
bility criteria. The IRCHA, where the research team is
based, is located within the same hospital complex. All
staff members conducting the recruitment and informed
consent process are recruited from IRCHA, trained in
the ethical treatment of human participants, and familiar
with informed consent guidelines. To maximise recruit-
ment, two approaches will be used:

i.  Direct, which involves obtaining contact information
of the recently diagnosed PLHIV and contacting
them via telephone to invite them to participate.

ii. Indirect, which involves a brief introduction during
individual clinic visits.

Patients who show initial interest will be asked to visit

IRCHA to receive further information about the trial and

provide informed consent.

Randomisation and blinding

Randomisation procedures follows a permutated block
technique, which occurs after baseline data collection. R
software is utilised by a researcher in Oxford to produce
a set of randomly generated assignments through permu-
tated even-number block sizes that will randomise in a 1:1
ratio to HamRaah or routine care. A study team member
in Tehran allocates participants to intervention and
comparison groups based on the order of completing
the informed consent forms, and the predetermined
assignments received from the researcher in Oxford. This
process reduces the potential for allocation bias through
correct sequence generation. Researchers will notify each
participant individually about his/her allocation.

Given the mHealth nature HamRaah, participants
and intervention facilitators cannot be blinded to group
assignments. Similarly, researchers conducting the nested
realist evaluation will be aware of participant assignments.
To mitigate against interviewer bias, participants will be
encouraged to complete the questionnaires online. In
cases where participants need assistance in completing
the questionnaires, interviewer bias will be minimised
by keeping the interviewers blinded to the group alloca-
tions of the participants. Any incident of unblinding will
be recorded and the interviewer’s knowledge regarding
group assignment will be documented.

Data collection

Quantitative data for efficacy outcomes will be collected
via Research Electronic Data Capture (REDCap) at base-
line and at the end of the 6-month intervention. Partic-
ipants can choose to complete and submit the forms
within the privacy of their homes on their mobile phones,
tablets or computers. For PLHIV who need assistance in
completing the survey, research assistants will arrange an
appointment to guide them through the process using a
computer at IRCHA. Should a participant prefer to stay

at home, the research assistant will provide guidance
over the phone. For participants who prefer not to fill in
online questionnaires, a paper questionnaire option will
also be available.

Qualitative data, for the realist evaluation and for
the acceptability study, will draw on the perspectives
of HamRaah participants, lead counsellor and other
providers for care to participants referred from HamRaah.
The research method will involve interviews and FGDs,
both of which allow researchers to explore areas of
interest. Individual interviews allow an in-depth explora-
tion of personal and sensitive topics, while focus groups
involve group interactions with the possibility of creating
a trusted environment among peers.”’ Qualitative data
collection occurs at the conclusion of the 6-month inter-
vention for participants. The initial target is to conduct
five small FGDs (5-7 participants each), and 12 individual
interviews (including providers). However, recruitment
for focus groups and individual interviews will continue
until data saturation is reached, or until all who received
6 months of HamRaah have been interviewed.

Data collection for quantitative surveys will end by May
of 2021. The post-trial qualitative acceptability assess-
ments and realist evaluation will be completed by August
of 2021.

Outcome measures

Feasibility measurements

Feasibility outcomes of interest, relating to methodolog-
ical and procedural uncertainties, are listed in table 1.

Primary outcome

Adherence to ART

The primary outcome of the pilot trial is adherence to
daily ART, which will be measured as a continuous vari-
able of self-reported adherence using the Wilson three-
item selfreport scale on adherence.” The scale will
measure the number of missed doses in the past 30 days.

Secondary outcomes

Retention in care

Retention in care will be measured as visit constancy for
monthly (or bimonthly) appointments. Evidence suggests
that there is no gold standard tool to measure reten-
tion in care and selection of approach must be tailored
to context.”® Larger windows for pick up are generally
reserved for adherent patients; however, in the current
context of the COVID-19 pandemic, medications are
either being delivered to patients, or given for a longer
period of time. As such, measuring the percentage
of expected visits that were attended, within a I-week
window, accommodates the variability in scheduling as a
result of personal or COVID-19-related reasons.

Clinical measures

The clinical measures of immune reconstitution (CD4
>500/pL)> and viral suppression (mRNA <200 copies/
nL)” will be assessed through change of CD4 cell
counts from baseline; however, it is unlikely to observe
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Table 1 Feasibility measurements
Mode of
Variables Measure administration = Weekly Monthly 24 weeks
Recruitment®® No of subjects enrolled per month Spreadsheet* \
No of recruitment calls made per enrolee Spreadsheet* \
Proportion of new PLHIV successfully Spreadsheet* \
reached
Proportion of new PLHIV enrolled and Spreadsheet* \
randomised
Randomisation Balance achieved across two arms Analysist N
Retention Proportion of participants with complete Spreadsheet* \
study data
Intervention Adherence to per protocol delivery of text Checklistf Vv
fidelity messages
Follow-up with patients per protocol Checklistt V
Provision of counselling when needed Checklistt \
Arranging referrals when needed Checklistf Vv
Intervention Participant response rate within a 48-hour ~ Checklistt \
engagement window*®
No of times participants initiate messaging  Checklistt \V
Time of active participation in the study®® Checklistt v

*Track-sheet: Project leader will enter all data into tracking sheets.

TAnalysis: postintervention analysis of sociodemographic and clinical data across study groups.
FChecklist: The intervention facilitator and research assistants will have checklists.

PLHIV, people living with HIV.

an effect, given the short duration of the trial. Viral load
tests are not included in the free national antiretroviral
programme, and are offered in this trial as a benefit of
participation at the conclusion of the trial; consequently,
virologic suppression is measured at a single time point.

Psychosocial measures, treatment barriers and demo-
graphic factors are measured through the questionnaires
listed in table 2. These measurements will inform the
study as they could be impacted by the intervention, or
act as a mediator or moderator. The study is not powered

Table 2 Trial measurements

Outcome measures Baseline 6 Months
Adherence to ART Wilson 3-item self-report scale on adherence®’ \
Retention in care Missed visits and monthly visit constancy®? \
Viral load Virological suppression (<200 copies/uL = \
CD4 cell count Immune reconstitution, (>500/uL)* \V
Depression Patient Health Questionnaire-9°° \ \
Anxiety Hospital Anxiety and Depression Scale®’ % vV v
Social support Multidimensional Scale Perceived Social Support59 N, \
Stigma and disclosure The Berger stigma scale shortened and validated®® \J V
Coping Coping responses®’ N v
Drug use WHO-ASSIST®? V \J
Beliefs Concerns and beliefs on ART necessity®® \ i
Barriers Structural barriers to clinic attendance for ART patients64 \V N
Demographic factors Age, gender, education, marital status, housing, household v \

size, employment, income and poverty. These items are picked
from Iranian Ministry of Health’s demographic questionnaire.

ART, antiretroviral therapy.

Ameli V, et al. BMJ Open 2021;11:€042296. doi:10.1136/bmjopen-2020-042296



to detect definitive effect sizes, but any change in direc-
tion would likely inform the future definitive trial.

Data analysis

To assess the feasibility of the trial, a descriptive data anal-
ysis approach will be undertaken. Participant flow will be
summarised, reporting the proportion of recently diag-
nosed PLHIV who were eligible to participate from the list
of those who are new patients under the care of the VCT
centre, and those of which who were reached, screened,
enrolled and randomised, respectively. Following rando-
misation, the rate of retention of participants will be used
to assess potential for bias and the representativeness of
the final analytic sample. Baseline characteristics will be
compared between participants and eligible PLHIV who
did not participate utilising clinic files, using Cochran
Mantel-Haenszel x* tests for categorical variables and
Student’s t-tests for continuous variables. Comparisons
will also be made between intervention versus compar-
ison participants to assess randomisation, and between
those who completed the intervention vs those lost to
follow-up. A descriptive analysis of the outcome measures
for intervention fidelity, intervention engagement and
acceptability will be summarised. All analyses will be
conducted using the R programming software.

The pilot trial will be reported using Consolidated
Standards of Reporting Trials guidelines on standards
of reporting randomised trials. All randomised partic-
ipants will be included in analyses. We will perform
both intention-to-treat and per-protocol analyses.
Given the pilot nature of this study, all analyses will be
non-confirmatory. To generate preliminary data on
the efficacy of HamRaah, univariate logistic and linear
regression models will be used for dichotomous (reten-
tion and viral suppression) and continuous (adherence
and CD4 Cell count) outcomes respectively. For the main
dichotomous outcome (%=>95% adherence after the
6-month intervention), risk differences and 95% Cls will
be calculated. Achieving undetectable viral load will be
similarly treated as a dichotomous outcome. Estimates
of effect sizes for the differences between HamRaah and
comparison groups will be used to perform calculations
of sample sizes needed for a future definitive randomised
controlled trial. To examine interrelationships among
adherence and other psychosocial measures, bivariate
Pearson correlations will also be explored. Given the
limited statistical power, subgroup analyses will be explor-
atory only.

The acceptability study aims to focus on participant
perceptions regarding the cultural and logistic appro-
priateness of HamRaah, and the burden of the interven-
tion. The research question will aim to answer whether
HamRaah fits the personal, cultural and social contexts
of new PLHIV, and whether the intervention was useful in
ways that may have not been captured via the quantitative
measures.

The nested realist evaluation will use a theory-driven
approach and aims to examine why, how, for whom, and

~

Information —

‘ Enrolment

Support \

Motivation ‘

|
) | ,,
|
. . | ,
Viral Load I s
. Initiative
Suppression ) [ P

Monitoring = Adherence

Figure 4 Realist programme theory.

in what context the intervention is effective. The process
will be informed by the initial programme theory, which
is depicted in figure 4 and was informed by an initial
qualitative study. The theory highlights the resources
that can be modified through mHealth during the life-
time of ART, and it guides how (if at all) HamRaah will
change the context and impact these steps in a way that
could explain the intervention mechanism(s) for future
trials.

The realist evaluation and acceptability study will both
be embedded into the intervention arm of the trial, and
qualitative interviews and FGDs will begin following
participants’ completion of the intervention.

All qualitative data will be managed through MAXQDA.
The data sets will be synthesised drawing on the principles of
realist evaluations, generating context-mechanism-outcome
configurations to enrich and refine the initial programme
theory. This will contribute to better understanding of the
mechanism of HamRaah and the role of context.

In a sequential triangulation approach, the hypotheses
arising from the realist and qualitative findings will be
tested in a second quantitative step, using the collected
psychosocial measures, for exploring preliminary changes
on mediating factors. The results will inform future inves-
tigations in the planned larger trial.

Patient and public involvement

Decisions regarding the intervention, such as two-way
versus one-way, and frequency of, messaging, were made
in consultation with PLHIV and the healthcare team in
the qualitative phase to ensure that the intervention is low
burden and suited to context of PLHIV needs. Similarly,
decisions regarding trial conduct were made in consulta-
tion with patients. These decisions included offering free
viral load tests as a benefit of participation, optionality on
which messaging application to receive HamRaah, and
both online and offline means of completing the ques-
tionnaires. Moreover, research assistants, leading the
recruitment, enrolment and interviewing of participants
are members of the PLHIV community. Per the research
plan, the results of the trial will be disseminated in a
report format to all participants via mobile messaging, in
the spirit of HamRaah.
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ETHICS AND DISSEMINATION
Ethical considerations
The HIV epidemic in Iran is heavily concentrated among
people who use drugs, sex workers, transgendered popu-
lations and men who have sex with men. In Iran, research
conducted with such populations and approved by local
ethics committee benefits from full confidentiality. Access
to medical care is not restricted for these populations who
are protected by doctor—patient confidentiality. However,
special care and consideration needs to be applied in
order to protect patient confidentiality, especially consid-
ering the limitations in controlling the faith of text
messages. Messages may be read by persons other than
the intended recipient, can easily be forwarded and could
remain resident on unsecured devices for the lifetime
of the technology. Text messages containing reminders
to take medications, for example, could result in unin-
tended disclosure of a medical condition even without
specifying any details. To address this issue, following
extensive consultation with the local institution, it was
decided that the study would exclude participants who
do not consent to receiving HIV-related communication
on their phones due to concerns regarding unintended
disclosure. As such, the risk of such disclosure will be
minimised for study purposes. Moreover, potential social
harms will be investigated to arrange counselling services
as needed. Finally, the following steps will be taken to
further minimise these risks:

i.  No direct mention of HIV will be included in the ini-
tial message. Only if patient initiates direct questions
on HIV, would the counsellor follow-up with provid-
ing HIV-specific information. ii. Messaging interven-
tion will be delivered through WhatsApp, Telegram
or Signal, which are fully encrypted. Participants will
choose a nickname to be used for chatting with the
counsellor.

ii. To safeguard patient privacy, the option is given to
choose a pin, which they will share with the staff on
initiation of conversation to ensure that counsellor is
not in contact with a third party.

iii. Participants can choose to discontinue participation
at any point, and the study team will be responsible to
ensure no harm is inflicted on the study population
as a result of their participation in the trial.

No financial rewards will be given for participation to
avoid coercive appeal for participation. A free viral load
test at the conclusion of the study will be offered as benefit
of participation. A warm meal will be provided in appreci-
ation of participation on presenting for final assessment,
focus groups and interviews. However, in light of the
COVID-19 pandemic, arrangements to provide a meal-
card for a food delivery service will be offered.

Ethical approval

The study has received ethical clearance from Tehran
University of Medical Sciences and Oxford Tropical
Research Ethics Committee. The funding for the study

has been secured through the Tehran University of
Medical Sciences research fund.

Data transfer and storage

Study data are collected and managed using REDCap
tools hosted at Partners Healthcare.' > REDCap is a secure,
SSL encrypted, web-based software platform designed to
support data capture for research studies. The survey link
is a singular URL to the survey, which does not track IP
addresses, email addresses or any other identifying infor-
mation. No identifiable questions will be included in the
survey items. The data will be stored in the secure servers
of REDCap, and the anonymised data will be exported to
the research group in the chosen file format.

FGDs and in-depth interviews will be recorded with
the consent of participants. The informed consent forms
will include participants’ full names and signatures, but
these will not be collected by the administrator of the
focus groups and/or interviews. As such, all recordings of
the discussions and interviews will not contain personal
identifiers, such as full names. The audio recordings of
participants’ voices will be transcribed. However, the
transcription process will deliberately not transcribe
any of the identifying information, in the event that any
personal identifiers are disclosed. As such, no informa-
tion with personal identifiers will be stored or accessible
following transcription of the recordings.

All data, both from qualitative interviews and quantita-
tive surveys, will be accessible to the primary investigator,
who will share deidentified data with coinvestigators as
needed only for analysis purposes.

Dissemination

The results will be disseminated at several levels, including
PLHIV, peer supporters, practitioners, researchers, health-
care organisations, and policy and programme stake-
holders. Annual reports to TUMS research committee
will be provided, in addition to presentations at IRCHA
for the local stakeholders and representatives from the
community of PLHIV in Tehran. Dissemination will also
include peer-reviewed journal publications and presenta-
tions at national and international conferences. It is also
hoped that the results of the trial will be disseminated in
a report format to all participants via mobile messaging,
in the spirit of HamRaah.
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DISCUSSION

This study is the first to explore the potential of mHealth
to improve PLHIV’s treatment adherence in a MENA
country. Given the known relationship between adher-
ence to ART and viral load suppression,54 the results
will further shed light on the potential of mHealth
to suppress viral load within the first year of HIV diag-
nosis. The results of this study will provide important
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information with respect to feasibility and acceptability of
mHealth within the HIV care structure of Iran. Findings
will inform the implementation of a larger definitive trial,
which could apply a multicity design. The embedded
realist evaluation will shed light on the mechanism of the
intervention; how, for whom, in what context and why the
programme is effective.

Author affiliations

'Social Policy and Intervention, University of Oxford, Oxford, UK

Medicine, Massachusetts General Hospital, Boston, Massachusetts, USA

%Global Health, Boston University School of Public Health, Boston, Massachusetts,
USA

“School of Social and Political Science, The University of Edinburgh, Edinburgh, UK
SDepartment of Social Policy, University of Oxford, Oxford, UK

Slranian Research Centre for HIV/AIDS, Tehran University of Medical Sciences,
Tehran, Iran (the Islamic Republic of)

Twitter Vira Ameli @viraameli

Acknowledgements We acknowledge the members of the Iranian Research
Centre for HIV/AIDS (IRCHA): Baran Amiri and Seyed Ahmad Seyed Alinaghi, the
Voluntarily, Counselling and Testing Centre at Imam Khomeini Hospital: Abbas
Boosiraz and Mitra Sheikhan, and the Positive Club at Imam Khomeini Hospital:
Zahra Bayat Jozani and Nasrin Kordi Ardakani, for their invaluable contributions in
informing the protocol for HamRaah and this pilot trial and evaluation.

Contributors VA conceived the study, drafted and finalised the manuscript. VA and
MM are the grant holders of this study. VA, JH and LS contextualised mHealth for
Tehran, Iran and developed the protocol of HamRaah. JH, LS, FM and JB provided
critical input to finalise the protocol for this pilot trial and evaluation. Finally, JH,
LS, FM, JB, LT and MM contributed to this study and this manuscript by critically
commenting and approving the final manuscript.

Funding The trial is funded by a grant from Tehran University of Medical Sciences
(97-02-55-38693), Ministry of Health and Medical Education, Tehran, Iran.

Competing interests None declared.
Patient consent for publication Not required.
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 iD
Vira Ameli http://orcid.org/0000-0002-2403-442X

REFERENCES

1 UNAIDS. Miles to go: global AIDS update 2018, 2018. Available:
https://www.unaids.org/sites/default/files/media_asset/miles-to-go_
en.pdf

2 Joulaei H, Shooshtarian S, Dianatinasab M. Is UNAIDS 90-90-90
target a dream or a reality for middle East and North Africa region on
ending the AIDS epidemic? A review study. AIDS Rev 2019;20:83-93.

3 Cohen MS, Chen YQ, McCauley M, et al. Prevention of HIV-1
infection with early antiretroviral therapy. N Engl J Med Overseas Ed
2011;365:493-505.

4

20

21

22

23

24
25

26

27

28

29

30

Mills EJ, Nachega JB, Buchan |, et al. Adherence to antiretroviral
therapy in sub-Saharan Africa and North America. JAMA
2006;296:679.

Boender TS, Sigaloff KCE, McMahon JH, et al. Long-Term virological
outcomes of first-line antiretroviral therapy for HIV-1 in low- and
middle-income countries: a systematic review and meta-analysis.
Clin Infect Dis. 2015;61:1453-61.

Howard AA, Arnsten JH, Lo Y, et al. A prospective study of
adherence and viral load in a large multi-center cohort of HIV-
infected women. AIDS 2002;16:2175-82.

Low-Beer S, Yip B, O'Shaughnessy MV, et al. Adherence to triple
therapy and viral load response. J Acquir Immune Defic Syndr
2000;23:360-1.

Conway B. The role of adherence to antiretroviral therapy in the
management of HIV infection. JAIDS J Acquir Immune Defic Syndr
2007;45:514-18.

Hogg RS, Heath K, Bangsberg D, et al. Intermittent use of triple-
combination therapy is predictive of mortality at baseline and after 1
year of follow-up. AIDS 2002;16:1051-8.

Siegrist C, Yerly S, Kaiser L. Mother to child transmission of
zidovudine-resistant HIV-1. The Lancet 1994;344:1771-2.

Paterson DL, Swindells S, Mohr J, et al. Adherence to protease
inhibitor therapy and outcomes in patients with HIV infection. Ann
Intern Med 2000;133:21-30.

Gulick RM. Adherence to antiretroviral therapy: how much is
enough? Clin Infect Dis 2006;43:942-4.

Department of Health and Human Services. Panel on antiretroviral
guidelines for adults and adolescents. guidelines for the use of
antiretroviral agents in adults and adolescents with HIV. Available:
http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf
Bangsberg DR. Less Than 95% Adherence to Nonnucleoside
Reverse-Transcriptase Inhibitor Therapy Can Lead to Viral
Suppression. Clin Infect Dis 2006;43:939-41.

Haberer JE, Musinguzi N, Boum Y, et al. Duration of antiretroviral
therapy adherence interruption is associated with risk of virologic
rebound as determined by real-time adherence monitoring in rural
Uganda. J Acquir Immune Defic Syndr 2015;70:386-92.

Kanters S, Park JJH, Chan K, et al. Interventions to improve
adherence to antiretroviral therapy: a systematic review and network
meta-analysis. The Lancet HIV 2017;4:e31-40.

Haberer JE, Sabin L, Amico KR, et al. Improving antiretroviral therapy
adherence in resource-limited settings at scale: a discussion of
interventions and recommendations. J Int AIDS Soc 2017;20:21371.
WHO. Recommendations on digital interventions for health system
strengthening, 2019. Available: https://apps.who.int/iris/bitstream/
handle/10665/311941/9789241550505-eng.pdf?ua=1

Chiasson MA, Hirshfield S, Rietmeijer C. Hiv prevention and care in
the digital age. J Acquir Immune Defic Syndr 2010;55 Suppl 2:5S94-7.
Noar SM, Black HG, Pierce LB. Efficacy of computer technology-
based HIV prevention interventions: a meta-analysis. AIDS
2009;23:107-15.

Noar SM. Computer technology-based interventions in HIV
prevention: state of the evidence and future directions for research.
AIDS Care 2011;23:525-33.

WHO. Consolidated guidelines on the use of antiretroviral drugs for
treating and preventing HIV infection, 2015. Available: www.who.int/
about/licensing/copyright_form/en/index.html

World Health Organization. Consolidated guidelines on the use of
antiretroviral drugs for treating and preventing HIV infection, 2016.
Available: https://apps.who.int/iris/bitstream/handle/10665/208825/
9789241549684 _eng.pdf

Unaids. Global AIDS update 2016, 2016.

Grimsrud A, Bygrave H, Doherty M, et al. Reimagining HIV

service delivery: the role of differentiated care from prevention to
suppression. J Int AIDS Soc 2016;19:21484.

Rhodes T, Singer M, Bourgois P, et al. The social structural
production of HIV risk among injecting drug users. Soc Sci Med
2005;61:1026-44.

Beckmann N. Medicines of hope? the tough decision for anti-
retroviral use for HIV in Zanzibar, Tanzania. Journal of Eastern African
Studies 2012;6:690-708.

Dedong J, Mortagy |. The struggle for recognition by people living
with HIV/AIDS in Sudan. Qual Health Res 2013;23:782-94.

Santos G-M, Makofane K, Arreola S, et al. Reductions in access

to HIV prevention and care services are associated with arrest and
convictions in a global survey of men who have sex with men. Sex
Transm Infect 2017;93:62-4.

Pawson R, Tilley N. Realist evaluation, 1997.

Jahanbakhsh F, Hattori J, Matsuda M, et al. Prevalence of
transmitted HIV drug resistance in Iran between 2010 and 2011.
PLoS One 2013;8:e61864.

Ameli V, et al. BMJ Open 2021;11:€042296. doi:10.1136/bmjopen-2020-042296


https://twitter.com/viraameli
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-2403-442X
https://www.unaids.org/sites/default/files/media_asset/miles-to-go_en.pdf
https://www.unaids.org/sites/default/files/media_asset/miles-to-go_en.pdf
http://dx.doi.org/10.24875/AIDSRev.M18000020
http://dx.doi.org/10.1056/NEJMoa1105243
http://dx.doi.org/10.1001/jama.296.6.679
http://dx.doi.org/10.1093/cid/civ556
http://dx.doi.org/10.1097/00002030-200211080-00010
http://dx.doi.org/10.1097/00126334-200004010-00016
http://dx.doi.org/10.1097/QAI.0b013e3180600766
http://dx.doi.org/10.1097/00002030-200205030-00012
http://dx.doi.org/10.1016/S0140-6736(94)92911-4
http://dx.doi.org/10.7326/0003-4819-133-1-200007040-00004
http://dx.doi.org/10.7326/0003-4819-133-1-200007040-00004
http://dx.doi.org/10.1086/507549
http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf
http://dx.doi.org/10.1086/507526
http://dx.doi.org/10.1097/QAI.0000000000000737
http://dx.doi.org/10.1016/S2352-3018(16)30206-5
http://dx.doi.org/10.7448/IAS.20.1.21371
https://apps.who.int/iris/bitstream/handle/10665/311941/9789241550505-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/311941/9789241550505-eng.pdf?ua=1
http://dx.doi.org/10.1097/QAI.0b013e3181fcb878
http://dx.doi.org/10.1097/QAD.0b013e32831c5500
http://dx.doi.org/10.1080/09540121.2010.516349
www.who.int/about/licensing/copyright_form/en/index.html
www.who.int/about/licensing/copyright_form/en/index.html
https://apps.who.int/iris/bitstream/handle/10665/208825/9789241549684_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/208825/9789241549684_eng.pdf
http://dx.doi.org/10.7448/IAS.19.1.21484
http://dx.doi.org/10.1016/j.socscimed.2004.12.024
http://dx.doi.org/10.1080/17531055.2012.729786
http://dx.doi.org/10.1080/17531055.2012.729786
http://dx.doi.org/10.1177/1049732313482397
http://dx.doi.org/10.1136/sextrans-2015-052386
http://dx.doi.org/10.1136/sextrans-2015-052386
http://dx.doi.org/10.1371/journal.pone.0061864

32

33

34

35

Doosti-Irani A, Holakouie-Naieni K. Determination the research
priorities in the field of HIV/AIDS in Iran: a systematic review article.
Iran J Public Health 2016;45:1149-58.

UNAIDS. AIDSinfo | UNAIDS, 2016. Available: http://aidsinfo.unaids.
org/

UNAIDS. Islamic Republic of Iran AIDS progress report on monitoring
of the United nations General assembly special session on HIV and
AIDS, 2015.

United Nations Iran. Tehran positive Club receives red ribbon

48

49

50

Wong G. The RAMESES Il Project. 2017. Realist evaluation, realist
synthesis, realist research - what’s in a name? 2017. Available: http://
www.ramesesproject.org/media/RAMESES_II_RE_RS_RR_whats_in_
a_name.pdf

Lester RT, Mills EJ, Kariri A, et al. The HAART cell phone adherence
trial (WelTel Kenyal): a randomized controlled trial protocol. Trials
2009;10:87.

Denzin NK, Lincoln Y. Handbook of Qualitative Research - Contents
and Index. In: Handbook of qualitative research, 2011.

Award 2016 for its exceptional work in the field of HIV and AIDS, 51 Wilson IB, Lee Y, Michaud J, et al. Validation of a new Three-
2016. Available: https://www.un.org.ir/all-stories/item/3522-22-july- Item self-report measure for medication adherence. AIDS Behav
2016-tehran-positive-club-receives-red-ribbon-award-2016-for-its- 2016;20:2700-8.
36 ?));Crr?ﬁ:'lsol\;l}glﬁ\wlcr);kngggﬁefgggtiar;:\éna?:a;gss 53.2 million mobile %2 Mugajjj‘gé" j’AweSt-fa}" A0, Zirg'k;-A’set f,l' 2?,22322‘”59729‘33“” n AV
! . ; € : ) care. cquir Immune Defic Syndr ;61:574-80.
users in March 2018 — Mobile penetration reaches over 110% in the 53 World Health Organization. Consolidated guidelines on the use of
country, 2018. Available: https://www.commsmea.com/business/ antiretroviral drugs for treating and preventing HIV infection 2013.
people/1 7817;rgr&rgoblIe-penetratlon-reaches-532-m|II|on-mob|Ie- 54 Genberg BL, Wilson IB, Bangsberg DR, et al. Patterns of antiretroviral
users-in-march- therapy adherence and impact on HIV RNA among patients in North
37 Newzoo. Newzoo global mobile market report 2019 | light version | Amer?cya. AIDS 2012'26:1435—23. 9P
E:\\/(/szgc?—’ %gggi_fn‘fgﬁgﬁawgig ng\r/tv_z;&g?lT/r:?jllgrstis‘()/rt]r/end-reports/ 55 Kruse GR, Park E, Haberer JE, et al. Proactive text messaging
38 Leylabadgljo HE, Baghi HB Fallahi L. et . From sharing needles to (Getieadyzou't) and nicotine rip'aceme”t therapy to pr|°m°te
) ’ Ve h smoking cessation among smokers in primary care: a pilot
gg%o;e:;f%? S;X' anew wave of HIV infections in Iran? Lancet HIV randomized trial protocol. Contemp Clin Trials 2019;80:48-54.
e e . . . . . 56 Nolan CP, O'Donnell PJM, Desderius BM, et al. Depression screening
39 grg/AIDS. New HIV infections, 2018. Available: http://aidsinfo.unaids. in HIV-positive Tanzanian adults: comparing the PHQ-2, PHQ-9 and
_ ) ) . ) WHO-5 questionnaires. Glob Ment Health 2018;5:e38.
40 g:lsagozz’o—l,—?sl_‘z’gsa_%lgs O, et al. Epidemiology of HIV in Iran. Curr HIV 57 Julian LJ. Measures of anxiety: State-Trait anxiety inventory (STAI),
41 Lester RT: Ri-tvo P, Mills EJ, et al. Effects of a mobile phone short Beck anxi(_ety inventory (BAI), a.n.d hospital anxiety and depression
message service on antiretroviral treatment adherence in Kenya Scale-Anxiety (HADS-A). Arthritis Care Res 2011,63:5467-72.
(WelTel Kenya): a randomised trial. The Lancet 2010;376:1838-45. 58 Reda AA. Reliability and validity of the Ethiopian version of the
42 Pop-Eleches C, Thirumurthy H, Habyarimana JP, et al. Mobile hospltal anxiety and depression scale (HADS) in HIV infected
phone technologies improve adherence to antiretroviral treatment ggtlentébPlLDoS O”ngszoll‘] ;F:egg“g' I Psvch ic ch .
in a resource-limited setting: a randomized controlled trial of text 59 Zimet GD, Powell SS, Farley GK, et al. Psychometric characteristics
message reminders. AIDS 2011;25:825-34. of the multidimensional scale of perceived social support. J Pers
43 Finitsis DJ, Pellowski JA, Johnson BT. Text message intervention Assess 1990;55:610-7.
designs to promote adherence to antiretroviral therapy (art): a meta- 60 Reinius M, Wettergren L, Wiklander M, et al. Development of a
analysis of randomized controlled trials. PLoS One 2014;9:688166. 12-Item short version of the HIV stigma scale. Health Qual Life
44 Amankwaa |, Boateng D, Quansah DY, et al. Effectiveness of short Outcomes 2017;15:115. )
message services and voice call interventions for antiretroviral 61 Mohanraj R, Jeyaseelan V, Kumar S, et al. Cultural adaptation of the
therapy adherence and other outcomes: a systematic review and brief cope for persons living with HIV/AIDS in southern India. AIDS
meta-analysis. PLoS One 2018;13:¢0204091. Behay 2015;19:341-51. o .
45 Mills EJ, Lester RT. Mobile phone-enabled adherence in HIV/AIDS. 62 Humeniuk R, Ali R, Babor TF, et al. Validation of the alcohol, smoking
Lancet Digit Health 2019;1:e4-5. and substance involvement screening test (assist). Addiction
46 Gross R, Ritz J, Hughes MD, et al. Two-Way mobile phone 2008;103:1039-47. .
intervention compared with standard-of-care adherence support 63 Horne R, Buick D, Fisher M, et al. Doubts about necessity and
after second-line antiretroviral therapy failure: a multinational, concerns about adverse effects: identifying the types of beliefs
randomised controlled trial. Lancet Digit Health 2019;1:626-34. that are associated with non-adherence to HAART. Int J STD AIDS
47 Ware NC, Pisarski EE, Tam M, et al. The meanings in the messages: 2004;15:38-44.
how SMS reminders and real-time adherence monitoring 64 Coetzee B, Kagee A. The development of an inventory to assess the
improve antiretroviral therapy adherence in rural Uganda. AIDS structural barriers to clinic attendance and pill-taking amongst users
2016;30:1287-94. of antiretroviral therapy. AIDS Behav 2013;17:319-28.
10 Ameli V, et al. BMJ Open 2021;11:€042296. doi:10.1136/bmjopen-2020-042296


http://www.ncbi.nlm.nih.gov/pubmed/27957460
http://aidsinfo.unaids.org/
http://aidsinfo.unaids.org/
https://www.un.org.ir/all-stories/item/3522-22-july-2016-tehran-positive-club-receives-red-ribbon-award-2016-for-its-exceptional-work-in-the-field-of-hiv-and-aids
https://www.un.org.ir/all-stories/item/3522-22-july-2016-tehran-positive-club-receives-red-ribbon-award-2016-for-its-exceptional-work-in-the-field-of-hiv-and-aids
https://www.un.org.ir/all-stories/item/3522-22-july-2016-tehran-positive-club-receives-red-ribbon-award-2016-for-its-exceptional-work-in-the-field-of-hiv-and-aids
https://www.commsmea.com/business/people/17817-iran-mobile-penetration-reaches-532-million-mobile-users-in-march-2018
https://www.commsmea.com/business/people/17817-iran-mobile-penetration-reaches-532-million-mobile-users-in-march-2018
https://www.commsmea.com/business/people/17817-iran-mobile-penetration-reaches-532-million-mobile-users-in-march-2018
https://newzoo.com/insights/trend-reports/newzoo-global-mobile-market-report-2019-light-version/
https://newzoo.com/insights/trend-reports/newzoo-global-mobile-market-report-2019-light-version/
http://dx.doi.org/10.1016/S2352-3018(16)30158-8
http://aidsinfo.unaids.org/
http://aidsinfo.unaids.org/
http://dx.doi.org/10.2174/1570162X18666200605152317
http://dx.doi.org/10.2174/1570162X18666200605152317
http://dx.doi.org/10.1016/S0140-6736(10)61997-6
http://dx.doi.org/10.1097/QAD.0b013e32834380c1
http://dx.doi.org/10.1371/journal.pone.0088166
http://dx.doi.org/10.1371/journal.pone.0204091
http://dx.doi.org/10.1016/S2589-7500(19)30008-1
http://dx.doi.org/10.1016/S2589-7500(19)30006-8
http://dx.doi.org/10.1097/QAD.0000000000001035
http://www.ramesesproject.org/media/RAMESES_II_RE_RS_RR_whats_in_a_name.pdf
http://www.ramesesproject.org/media/RAMESES_II_RE_RS_RR_whats_in_a_name.pdf
http://www.ramesesproject.org/media/RAMESES_II_RE_RS_RR_whats_in_a_name.pdf
http://dx.doi.org/10.1186/1745-6215-10-87
http://dx.doi.org/10.1007/s10461-016-1406-x
http://dx.doi.org/10.1097/QAI.0b013e318273762f
http://dx.doi.org/10.1097/QAD.0b013e328354bed6
http://dx.doi.org/10.1016/j.cct.2019.03.006
http://dx.doi.org/10.1017/gmh.2018.31
http://dx.doi.org/10.1002/acr.20561
http://dx.doi.org/10.1371/journal.pone.0016049
http://dx.doi.org/10.1207/s15327752jpa5503&4_17
http://dx.doi.org/10.1207/s15327752jpa5503&4_17
http://dx.doi.org/10.1186/s12955-017-0691-z
http://dx.doi.org/10.1186/s12955-017-0691-z
http://dx.doi.org/10.1007/s10461-014-0872-2
http://dx.doi.org/10.1007/s10461-014-0872-2
http://dx.doi.org/10.1111/j.1360-0443.2007.02114.x
http://dx.doi.org/10.1258/095646204322637245
http://dx.doi.org/10.1007/s10461-012-0374-z

	Tailored mHealth intervention for improving treatment adherence for people living with HIV in Iran (HamRaah): protocol for a feasibility study and randomised pilot trial with a nested realist evaluation
	Abstract
	Introduction﻿﻿
	HIV epidemic in Iran
	Intervention rationale

	Aims and objectives
	Methods and analysis
	Overview of study design
	Research setting
	Routine care
	HamRaah intervention
	Research population
	Sample size
	Participant recruitment
	Randomisation and blinding
	Data collection
	Outcome measures
	Feasibility measurements
	Primary outcome
	Adherence to ART

	Secondary outcomes
	Retention in care
	Clinical measures


	Data analysis
	Patient and public involvement

	Ethics and dissemination
	Ethical considerations
	Ethical approval
	Data transfer and storage
	Dissemination
	Declaration of interests

	Discussion
	References


