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Abstract: This systematic review assesses the published literature to describe the landscape of mobile health technology
(mHealth) for HIV/AIDS and the evidence supporting the use of these tools to address the HIV prevention, care, and
treatment cascade. The speed of innovation, broad range of initiatives and tools, and heterogeneity in reporting have made
it difficult to uncover and synthesize knowledge on how mHealth tools might be effective in addressing the HIV
pandemic.

To do address this gap, a team of reviewers collected literature on the use of mobile technology for HIV/AIDS among
health, engineering, and social science literature databases and analyzed a final set of 62 articles. Articles were
systematically coded, assessed for scientific rigor, and sorted for HIV programmatic relevance. The review revealed
evidence that mHealth tools support HIV programmatic priorities, including: linkage to care, retention in care, and
adherence to antiretroviral treatment. In terms of technical features, mHealth tools facilitate alerts and reminders, data
collection, direct voice communication, educational messaging, information on demand, and more. Studies were mostly
descriptive with a growing number of quasi-experimental and experimental designs. There was a lack of evidence around
the use of mHealth tools to address the needs of key populations, including pregnant mothers, sex workers, users of
injection drugs, and men who have sex with men.

The science and practice of mHealth for HIV are evolving rapidly, but still in their early stages. Small-scale efforts, pilot
projects, and preliminary descriptive studies are advancing and there is a promising trend toward implementing mHealth
innovation that is feasible and acceptable within low-resource settings, positive program outcomes, operational

improvements, and rigorous study design.
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INTRODUCTION

Today, mobile health information technologies are being
deployed around the world to address a spectrum of
challenges from disease surveillance to health systems
strengthening to health education [1]. Health professionals,
policymakers, and technologists alike have been inspired by
the promise of eHealth and mHealth technologies during the
present wave of innovation. The speed of innovation, broad
range of pilot initiatives and tools, and inconsistencies in
reporting have made it difficult to uncover and synthesize
knowledge on how these tools might be effective in
addressing global health crises such as the HIV pandemic.

For the first time since the dawn of the epidemic, major
clinical trials have confirmed the effectiveness of several
prevention strategies [2-5]. Pledges by multinational donors
to achieve universal access to HIV treatment, care, and
support [6] and the stated strategic goal of the President’s
Emergency Plan for AIDS Relief (PEPfAR) of achieving
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“AIDS free generation” has led to optimism with regard to
the potential for elimination of HIV globally [7]. To achieve
universal access to treatment, national and local programs
must expand access to HIV care, strengthen health systems,
improve quality of care delivered, reduce costs, and address
barriers to access at every stage of the HIV treatment
cascade [8-11]. Early reports on mHealth suggest that mobile
health technologies may help to address these programmatic
needs [12].

mHealth (mobile health) can be defined as the practice of
medical and public health via mobile communication devices
[13,14]. Although explicitly focused on the use of mobile
devices, the full promise of mHealth may require
understanding it within in the broader context of eHealth —
defined as the transfer of health resources and health care my
electronic means [15] - and comprehensive health
information systems. mHealth tools have been particularly
useful in low- and middle-income countries (LMICs), where
mobile phones and similar devices have the added advantage
of extended battery life, simple interface for technology
users, voice operability, cellular connectivity, and relative
affordability.
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This systematic review describes the overall landscape of
mHealth for HIV/AIDS as reflected in the published
literature and evidence related to the use of mHealth to
address specific programmatic requirements along the
cascade of HIV prevention, care, and treatment as reflected
in the research literature.

METHODS

Initially, a search of all published articles referring to
mHealth was conducted. We searched for the following
terms within title, abstract, or author keywords using this
logic: mHealth OR ((handheld computers OR mobile device
OR cellular phone OR mobile phone) AND health). We
limited the search to articles published in English during the
past ten years, from January 2001 to December 2011. The
term handheld computer captured a variety of types of
devices, including tablet devices such as iPads, personal
digital assistants (PDAs), and devices for global positioning
systems (GPS). To capture this multidisciplinary field, we
searched among health, engineering, technology, and social

Initial search strategy using
terms: handheld computer,
mobile device, cellular
phone, mobile phone,
health, mHealth
n=5,868

Unique citations
n=4,667

mHealth literature
n=2,603

Initial mHealth & HIV
literature collection
n=64

Refined mHealth & HIV
literature collection
n=70

Final mHealth & HIV

literature collection
n=62

Fig. (1). PRISMA flow diagram.
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science databases: Pubmed/Medline, Scopus, Embase,
Cochrane, CABI Global Health, Compendex, Web of
Science, INSPEC, Popline, WHO Technical Reports, and
Google Scholar. Finally, we searched within the collection of
unique mHealth articles (as depicted in Fig. 1) to identify
only those referring to HIV or AIDS within the title, abstract,
or author keywords.

To categorize and assess the literature, three independent
reviewers systematically coded each article to identify
descriptions of the following topics: methods, design,

implementation science category, rigor, purpose of
technology, theoretical framework, location, population
served, community engagement/participation, stage of

cascade, impact, findings, and conclusions. Finally, coded
information was gathered and summarized for each article by
each reviewer. If there was any disagreement between all
three reviewers’ code summaries, a senior researcher fully
reviewed the article and code to settle the discrepancy with
their final determination. This process resulted in the article
descriptions in Tables 1 and 2.

Duplicate citations identified & excluded
n=1,201

Non-mHealth literature excluded based
on review of title, abstract, & author
key words
n=2,064

Non-HIV/AIDS articles excluded based
on review of title, abstract, & author
key words
n=2,539

Studies included from review of article
citations
n=6

Non-mHealth & non-HIV/AIDS studies
excluded after full article review
n=8
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The literature was then divided into two categories:
research and non-research. Research articles were defined as
those that reported on systematic investigation of an mHealth
implementation or tool using a specified study design and
methods. The majority of articles were excluded from the
research category because they had no description of
methods used for investigation. These articles tended to
describe an mHealth for HIV/AIDS implementation, often
including lessons learned. Two articles were excluded
because they described research that happened to use
mHealth tools for the purpose of conducting a survey but not
provide explicit research insights into the use of the mHealth
tool itself. All articles were used in the assessment of the
overall landscape of mHealth for HIV/AIDS and only
research articles were used in the assessment of the evidence
related to the use of mHealth to address specific HIV
programmatic requirements.

FINDINGS
mHealth & HIV Landscape

The mHealth literature collection included 2,603 articles,
after sorting to include only unique articles that were in line
with the above stated definition of mHealth. The majority of
those articles considered irrelevant to mHealth described the
unhealthy effects of mobile phones, such as exposure to
electromagnetic signals and phone use while driving. Within
the final mHealth collection, 64 were deemed pertinent to
HIV/AIDS after the review of title, abstract, and author
keywords. The team included additional articles from
reference lists of included articles and then ensured
relevance to mHealth and HIV with a full article review,
resulting in a final collection of 62 articles for analysis.
These detailed are depicted in Fig. (1): PRISMA flow
diagram.

As described in the literature review tables (Tables 1 and
2) and overview table (Table 3), the final collection of 62
articles were mostly from peer-reviewed journals and
included policy and position papers, editorial commentary,
literature  reviews, and research/evaluation. Articles
published from 2001-2006 tended to focus on the use of
personal digital assistants (PDAS) to support provider
services. Nearly 80% of all articles were published between
2007 and 2011, focusing more on the use of mobile phones
to support providers, community health workers, and
patients directly. Among the ten literature reviews found,
only two were systematic and included a description of
methods [15, 16]. These reviews were tangentially related to
HIV/AIDS, tending to focus more broadly on mobile devices
for medical education or health services in developing
countries.

Although articles describe using a range of technical
capabilities, most focus on simple text-based SMS. More
than half of projects provided alerts and reminders (60%)
and a quarter used mobile tools for field-based data
collection (24%) such as surveys and electronic patient
diaries. A smaller number of studies described the use of
mobile technology for direct voice communication between
patients and providers (24%), HIV information on demand
(11%), educational messaging and health promotion (13%),
and HIV provider decision-support (5%). Only one article, a
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brief news report, described the use of mobile technology for
point-of-care diagnostics, specifically a mobile phone
imaging tool that is currently in development to measure
CD4 count from remote locations [17].

Table3.  Overview of mHealth Literature
Category Subcategory R?;l)m R(%Z)U)It

Research es % 6%

No 27 44%

Peer-reviewed ves 45 %

No 13 21%

Rural/ Urban Urban “ [

Rural 28 45%

PLWHA 28 45%

General Popn 17 27%

Providers 7 11%

Youth/Teens/Young adults 6 10%

_ Specific Women 2 3%
intervention

population Pregnant Women 2 3%

Infants/Children 1 2%

Sex workers 3 5%

Men who have sex w men 3 5%

Users of injection drugs 0 0%

Africa 18 29%

North America 14 23%

Region Europe 5 8%

Latin America 4 6%

Asia 3 5%

Alerts & reminders 37 60%

Data collection 15 24%

Direct voice communication 15 24%

Purpose of Educational messaging 8 13%

technology Info on Demand 7 11%

EMR/EHR 4 6%

Decision Support 3 5%

Mapping 2 3%

The literature describes a proliferation of mHealth tools
for HIV across geographic regions and within diverse
communities of focus. The majority of projects provided
services to urban communities in the global South. Projects
mostly focused on providing direct services to people living
with HIV (PLHIV) (45%). Only a few articles mentioned a
focus on key vulnerable populations, such as pregnant
women (3%), sex workers (5%), men who have sex with
men (5%), and users of injection drugs (0%).
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Research & Evaluation Studies

Of 62 articles identified, 56% were research or evaluation
studies -- ie, they focused on systematic investigation of
mHealth for HIV and reported using a specific study design
and methods. As detailed in Table 4, these studies can be
generally characterized by the fundamental components of
implementation science: monitoring/evaluation, operations
research, and impact evaluation.

Table4. Overview of mHealth Research
Category Subcategory Result (n) | Result (%)
Literature review 6 17%
Monitoring/
Implementation evaluation regorts 16 46%
Science Category
Operations research 10 29%
Impact evaluation 5 14%
Quantitative 24 69%
Methods
Qualitative 16 46%
Multiple measurements 12 34%
Design Control group 10 29%
Randomization 5 14%

Most studies can be characterized as
monitoring/evaluation reports. Four studies (20%) were
monitoring reports, particularly descriptions of project
activities, inputs, and outputs. A third of studies (34%) were
evaluation reports, including relational/quasi-experimental
studies of what was achieved by mHealth initiatives.
Monitoring and evaluation efforts of this kind often included
taking multiple measurements of programs or interventions
across time, such as pre/post tests. Typical of this kind of
study, Brock and Smith assessed the use of a mobile device
with education videos in a clinic waiting room to measure
patients’ knowledge of HIV/AIDS before, immediately after,
and 4-6 weeks after use [18]. The study found that
participating patients had higher HIV/AIDS knowledge
scores after using the mHealth educational tool, however it
did not include control groups to compare the mHealth
system in relation to no intervention or other recommended
educational practices.

Ten studies (29%) reported on operations research,
including many feasibility and acceptability assessments that
focus on how an mHealth solution might be most efficiently
adopted within a particular clinical or community context to
improve program practices. These articles did not involve a
comparison group, multiple measurements, or randomization
but more often described results of cross-sectional surveys,
focus groups, and interviews with community stakeholder
groups. For example, Crankshaw et al. evaluated the use of
mobile phones for clinic appointment reminders and
adherence messages at an antiretroviral treatment (ART)
clinic in urban South Africa that was struggling with loss to
follow-up [19]. Their findings indicated that although most
patients had access to a mobile phone, women patients
tended to change phones and share phones more often than
men. The authors argue that these feasibility findings must
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be incorporated into program delivery to protect patient
privacy and improve program effectiveness.

Finally, the literature collection included several impact
evaluations (14%) aimed to assess causality using
experimental design with randomized selection of
intervention and control groups. Efforts of this kind tended
to focus on measuring program outcomes such as treatment
adherence and biomedical health impacts such as CD4-
count. Randomized clinical studies (RCTs) led by Pop-
Eleches et al. and Lester et al. (findings described below) are
salient examples of rigorous studies [20,21].

Overall, studies used a mix of quantitative (71%) and
qualitative (51%) methods, including surveys, focus groups,
clinical chart review, and computer systems reports on use.
Although some (14%) used both qualitative/quantitative
strategies, none described an integrated mixed method
approach. Among 35 studies, only a few [22-27] mentioned
a theoretical basis or conceptual framework that guided their
assumptions about why mHealth might facilitate or cause the
intended change.

HIV Programmatic Objectives

The research literature provided evidence on a range of
interventions, several of which might contribute evidence to
the ways in which mHealth for HIV might facilitate the
scale-up of HIV prevention, care, and treatment services
across the cascade, as depicted in Fig. (2).

Voluntary counseling & testing: Three articles provide
some evidence that mHealth tools can be used to increase
demand for voluntary counseling and testing (VCT) among
vulnerable communities. First, in their assessment of the
SEXINFO text messaging service in San Francisco, Levine
and colleagues found that SMS was a feasible and acceptable
way for vulnerable youth to receive information and referrals
to clinical services [28]. Using systems data, the researchers
were able to assess project outputs and found that the project
resulted in a sizeable number of messages sent and received
by youth. However, the study did not assess whether or not
SEXINFO had an impact on VCT uptake.

As noted above, a quasi-experimental study found that by
placing PDAs with HIV educational media in clinic waiting
rooms, study respondents increased their HIV knowledge
[18]. In absence of a comparison group, however, there is
insufficient evidence to demonstrate that the mHealth
intervention was any more effective than traditional paper-
based materials and verbal messaging or patient education.
Moreover, the article offers no evidence that increased HIV
knowledge before clinic visits was associated with increased
testing or linkage to care.

Finally, a unique pilot study by Welz and Herbst
described the use of handheld computers for delivering HIV
testing results in hard-to-reach South African communities
[29]. As a part of a PDA-based household survey, research
staff offered finger-prick testing to all adults and stored test
results on secure PDAs at community-based counseling
centers. Survey participants who wanted to confidentially
obtain their HIV results could do so by presenting a unique
code. Among those tested, 5% received their results in this
manner. The authors argue that in a traditional surveillance
system, few if any would be informed of their HIV status,
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Fig. (2). mHealth evidence across the HIV treatment & prevention cascade.

however they offer no evidence to support this claim.
Although there were measures taken to protect personal data,
confidentiality was not confirmed by the study.

No published articles, within the time frame of the
review, described the use of mobile technologies to support
counseling and screening among pregnant women and/or
infants, an essential programmatic activity for the prevention
of mother-to-child transmission (PMTCT) of HIV.

Linkage to Care: There is some evidence that mHealth
can contribute to retention in care between testing and
enrollment in HIV care. One RCT that took place in an urban
European sexual health clinic found that patient reminders
significantly increased appointment attendance at clinical
care site [30]. The intervention, however, included text
messages to mobile phones, voice phone calls, and postal
reminders, making it difficult to discern the effect of mobile
health tools. Simple economic analysis included in this study
revealed that the reminder system paid for itself within three
months because the intervention clinic was able to bill for
more consultations per day.

A similar system to improve appointment attendance
among PLHIV in rural Uganda was evaluated by Kunutor
and colleagues [31]. In their pilot operations study,
researchers assessed feasibility and program outputs
associated with sending simple text messages or making a
voice call to remind patients who miss their appointments to
come in for a clinical visit as soon as possible. The study
demonstrated that most patients who received text/voice
messages presented for treatment within a few days,

however the lack of comparison group and absence of
multiple measurements makes it difficult to conclude that the
mobile phone intervention is responsible for improved clinic
attendance rates. The study included no costing details on
staff time for delivering voice and text messages, which may
have been helpful in comparing it to other efforts to improve
retention in care.

CD4 Screening: Although point-of-care CD4 diagnostic
tools may be available in the future [32] and eHealth systems
have been useful for HIV patient tracking across the
continuum of care [33], there is not evidence to date on the
use of mHealth tools explicitly for CD4 screening. In a more
generic sense, several articles [20,31,32,35-37] found that
mHealth tools were helpful for managing care by improving
attendance to medical appointments, during some of which
one would assume CD4 testing took place, through text
reminders and community health worker support. However,
further detail about the use of mHealth tools for rapid,
accurate, and shared CD4 results reporting was not reported
explicitly, although mHealth technologies to accomplish
these goals are feasible and available.

Treatment Adherence: Use of mHealth to improve ART
adherence has the strongest evidence base. Several
descriptive [19,34] and quasi-experimental studies [27,35-
37] conclude that text message reminders are acceptable,
feasible, and useful for improved treatment adherence among
PLHIV in resource-constrained settings. Two impact studies,
both RCTs, demonstrate the effectiveness of mHealth for
adherence to ART. Pop-Eleches et al. found that treatment
adherence  improved significantly among  patients
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randomized to receive weekly text message reminders during
a 48-week intervention period in Kenya [20]. The authors
conclude that short weekly reminders were significantly
more effective than no, daily, or longer text reminders.

Consistent with the findings Pop-Eleches et al, another
Kenya-based RCT by Lester et al. found that patients
receiving weekly SMS reminder messages had significantly
improved antiretroviral adherence and rates of viral
suppression compared with the control individuals [21].
Differing from the Pop-Eleches intervention, patients in the
Lester study were instructed to respond to clinic nurses
within 48 hours, confirming they received SMS. Although
people enrolled in PMTCT programs were included as study
participants, description of an assessment of reminders to
support PMTCT, women, and mothers was not reported.

DISCUSSION

Our review reveals that the science and practice of
mHealth for HIV prevention, care, and treatment are in their
early stages. Although the majority of studies published
focus primarily on acceptability and feasibility of early
small-scale pilots, the literature reveals a promising trend
toward feasible and acceptable initiatives, positive outcomes,
and rigorous study design.

Limitations

mHealth is a new and rapidly evolving field, led
frequently by commercial entrepreneurs and small
technology non-profits. It is likely that many mHealth
initiatives are not being documented or published. Efforts
that lead to negative findings may be published less
frequently. As a result, this review may not reflect the full
mHealth landscape,  particularly  the  unreported
implementation knowledge of practitioners and institutions.
Only those articles that explicitly report use of mobile
information technology devices were included. As such, the
review did not include articles on information
communication and computer-based systems that rely on less
mobile devices, including PCs, laptop computers, and
printers, despite their potential relevance of these eHealth
systems to mHealth. Although future reviews may find only
minor differences between eHealth and mHealth tools,
especially as computer-based interventions all become
increasingly mobile, we found that this distinction is still
relevant for the articles published in the past ten years.

mHealth, HIV, & Implementation Science

As an emergent area of study and practice, it is not
surprising that the current mHealth literature has focused
mostly on assessment of acceptability and feasibility of pilot
initiatives within low-resource contexts. It is likely that, as
the science of mHealth matures, strategies for health systems
strengthening and for addressing the HIV prevention and
treatment cascade [8,9,38] will increasingly incorporate
mobile technologies. In this regard, development of a road
map for mHealth implementation science is warranted.
Implementation science is a field that explicitly aims to
improve the uptake, implementation, and translation of
actionable research findings into real world programs [39,40]
and, as such, an implementation science agenda will
ultimately focus the global community on the design,
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development, and use of technologies that have a
demonstrable impact(s).

Based on this assessment of the existing mHealth
literature, there are three fundamental steps toward
strengthening the implementation science evidence base.
First, providing actionable evidence on how to improve HIV
care through incorporation of mHealth solutions will require
integration of technologies into existing programs. To date,
mHealth practice is mostly characterized as small, one-off,
externally driven, and isolated pilots. The literature reveals
ample data related to feasibility, acceptability, and even early
outcomes/impact to support the potential benefit that may
accrue through larger scale implementation in the context of
national HIV programs.

Second, articulation of theoretical frameworks and
program logic will strengthen the mHealth evidence base.
Program monitoring and evaluation requires a description of
the assumptions that sequentially link inputs, activities,
outputs and outcomes to intended impact(s). Although there
are convincing arguments that better systems are created
through user-centered design [41,42], iterative development
[43], and building well architected health information
systems [44,45], there is no evidence to demonstrate the
connections between particular development processes and
health outcomes. Furthermore, the literature includes some
minor references to conceptual frameworks and theory, such
as social action theory [46] and HIV behavior change theory
[47], reports of why or how mHealth might impact
individuals, social groups, institutions, or health systems
were not identified in this review. mHealth interventions
might benefit from the dozens if not hundreds of years of
development of theories of individual, social, and
institutional change, including social cognitive theory [48],
unified theory of acceptance and use of technology [49],
adoption of innovations [50], and others. A common set of
theories of change and matrix for measurement will allow
researchers to contribute to a common dialogue and build a
stronger evidence-base around whether, why, and under what
circumstances mHealth might improve the effectiveness and
efficiencies of global HIV intervention.

Third, and as reported in the mHealth literature reviews,
there remains a need to improve the rigor of mHealth
research and evaluation. An implementation science agenda
will drive the field towards more rigorous approaches to
monitoring and evaluation, operations research, and impact
evaluation [51], necessarily moving the literature from
mostly descriptive studies to more quasi-experimental and
experimental designs. RCTSs, such as those reported by Pop-
Eleches, Lester, and their colleagues [20,21], provide strong
evidence of the utility of mHealth to address the HIV
prevention and treatment cascade. However, when RCTs are
not feasible or ethical in practice-based contexts,
implementers and researchers can push for more rigorous
quasi-experimental studies [52-54] and further grounding
[55] and analytical rigor [56] in qualitative studies.

Additionally, improving rigor requires expanding beyond
the current trend of external expertise, leadership, and
management. An implementation science agenda might also
require emphasis on participatory approaches to evaluation,
which have often resulted in more relevant and actionable
programmatic recommendations, internal capacity building,
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and a sustainable culture of research within programs.
Engaging frontline program directors, community leaders,
PLHIV, and marginalized communities is critical to
addressing HIV globally and practitioners of implementation
science suggest that this tradition is particularly meaningful
in their scientific agenda [57].

mHealth & HIV Treatment & Prevention Programmatic
Needs

There is now evidence that mHealth tools can improve
linkage to care, retention in care, and adherence to ART,
however there remain some critical gaps in the evaluation
and implementation of mHealth solutions. Surprisingly, there
is very sparse evidence on the use of mHealth to enhance
VCT uptake. The increasing saturation of mobile phones
among underserved communities around the world provides
an opportunity for targeted and tailored VCT outreach,
education, and communications campaigns. Although
evidence supports the use of eHealth systems to improve
supply chain management [58-61] for HIV/AIDS and other
disease issues in LMICs --such as malaria treatment [62] --
the literature does not report on the promising opportunities
to use mobile devices to track medications and other supplies
essential for HIV service delivery at scale. Similarly, the
literature on the use of eHealth systems for CD4 screening
[33] has not translated to any evidence around the utility of
mHealth systems.

The literature describes mHealth implementations among
diverse urban and rural communities around world, however
there is a lack of focus on key populations at higher risk of
HIV exposure. HIV and AIDS is distinct from most other
diseases and health conditions in that HIV individuals often
experience lifetime stigma and discrimination [63].
Moreover, behaviors related to acquisition of HIV infection
are associated with social and economic vulnerabilities [63].
Key populations -- such as pregnant mothers, sex workers,
users of injection drugs, and men who have sex with men --
are not only at higher risk for HIV infection, but are also less
likely to access standard treatment and the other related HIV
health services due to stigma and discrimination they face
from the general population as well as providers [64-70].
Given the promise of mobile technology to deliver services
beyond traditional clinical settings and to improve security
and confidentiality of health information, greater attention to
appropriately designed mHealth interventions is warranted.

Despite the feminization of HIV [71], few articles focus
specifically on women and only two mention pregnant
women as the target study group. One report describes a
recently initiated RCT using mobile phones for data
collection [72] and the other includes pregnant women in its
sample but presents no findings relevant to PMTCT [21]. We
found no articles that describe the use of mobile technology
to support PMTCT programs, although one article on
mHealth for improving efficiency of early infant diagnosis
was published after the literature collection deadline [73].
The nearly complete absence of published data on mHealth
for PMTCT is surprising given its priority with the global
HIV-response community [74].
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CONCLUSION

Our review of the evidence-based for mHealth and HIV
reveals that the science and practice are evolving rapidly, but
still in their early stages. Small-scale efforts, pilot projects,
and preliminary descriptive studies are advancing toward
increasingly systematic and rigorous monitoring/evaluation,
operations research, and impact evaluation. However, there
remains several gaps in an implementation science agenda.
mHealth pilots must begin to scale and integrate into local
and national HIV prevention and treatment programs,
mHealth theoretical frameworks and program logic must be
articulated and evaluated, and the overall rigor of mHealth
research and evaluation must be improved to strengthen and
provide actionable evidence for program leaders,
policymakers, and funders.

There is evidence that mHealth tools can improve linkage
to care, retention in care, and adherence to ART. Future
mHealth efforts should address additional programmatic
needs such as VCT uptake, PMTCT, Ilaboratory
management, and supply chain management. Most
importantly, mHealth efforts must explicitly acknowledge
the global focus on the most HIV-vulnerable communities,
such as women, children, sex workers, MSM, and migrants.
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