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Abstract

Purpose of Review The complexity of HIV care and its expanding clinical workforce has created a need for new distance learning
models to deliver medical education. We conducted a narrative review to assess the acceptability and effectiveness of recent
eHealth HIV education interventions supporting HIV healthcare providers.

Recent Findings Evidence from 24 articles revealed that synchronous (real time), asynchronous (any time), and hybrid
(combination) models of eHealth education are feasible and acceptable. Only two interventions (one asynchronous, one hybrid)
of 19 included in the review utilized a randomized controlled design. Some studies showed improvement in confidence and
perceived quality of case management, but few studies were designed to demonstrate impact.

Summary Successful eHealth education interventions require a thorough understanding of the target community’s capacity and
needs. Both synchronous and asynchronous strategies appear acceptable and potentially effective, but more studies are needed to

assess impact on knowledge and practices to determine the most effective delivery models.

Keywords eHealth - HIV - Medical education - CME - Continuing medical education - Narrative review

Introduction

HIV/AIDS persists as one of the most significant global public
health challenges of our time. Since the first case was
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diagnosed in 1981, HIV-related illness has claimed almost
33 million lives worldwide [1]. Currently, there are approxi-
mately 38 million people living with HIV (PLWH) globally,
all of whom require initiation and lifelong retention on antire-
troviral therapy (ART) [1]. Through ART, HIV has become a
lifelong chronic illness requiring complex medical care and
treatment, including management of sometimes complex reg-
imens to control HIV and treat or prevent opportunistic infec-
tions, particularly tuberculosis. PLWH are also at increased
risk of certain cancers [2, 3], and face higher rates of liver
disease, cardiovascular disease, dyslipidemia, diabetes, kid-
ney disease, dementia, and osteoporosis as they age [4].

To be effective, HIV clinicians must be proficient in an
ever-expanding range of topics as they begin providing treat-
ment, and must engage in continuing medical education
(CME) to maintain, develop, or increase their knowledge
and capacity throughout their careers. However, traditional
models of in-person medical education are burdensome and
expensive, and the use of mid-level providers to increase the
capacity of the HIV clinical workforce [5] has only increased
the number of HIV clinicians who require CME. In this con-
text, distance learning delivered over electronic platforms
could be an attractive alternative to traditional models of in
person CME, provided that they can be shown effective at
improving knowledge among HIV clinicians. To assess this
knowledge gap, we conducted a narrative review of the use of
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eHealth for training HIV medical providers. Our goals were to
define the scope of eHealth CME strategies described in the
literature and, where possible, to assess the strength of evi-
dence about their effectiveness at improving knowledge of
HIV clinical care.

Methods

We performed an electronic search in PubMed and Embase
databases on September 10, 2020, using search terms related
to remote learning (including digital learning, e-Learning,
eHealth, and mHealth), HIV/AIDS, and health providers.
We defined “HIV/AIDS providers” broadly to encompass
doctors, nurses, medical students, community health workers,
lay workers, physician’s assistants, and/or midwives. Our
search encompassed interventions that covered a broad con-
tinuum of medical education, including undergraduate medi-
cal training, residency training/graduate medical education,
and CME/continuous education and improvement.
Additional inclusion criteria were any peer-reviewed articles
published on or after January 1, 2015. This cutoff was selected
in light of the rapidly changing landscape of eHealth tools and
our interest in capturing the most current innovations in this
field. We excluded articles for which full text was not avail-
able or were systematic reviews and meta-analyses, commen-
taries, conference abstracts, or articles on patient interven-
tions. There were two review stages, the preliminary title
and abstract screening and the full-text article review. Two
authors reviewed each article at both stages. Conflicts at all
stages of the review were resolved through a discussion with
all authors.

Interventions Included in the Review

Figure 1 summarizes the search and review process that re-
sulted in the final set of articles included in the analysis.
Twenty-four articles were included in this review (Table 1).
Reisach and Weilemann developed recommendations for an
e-Learning framework after conducting tests with community
health workers in South Africa [6]. The other 23 articles rep-
resented 19 unique eHealth HIV medical education interven-
tions: 12 interventions used solely eHealth mechanisms,
whereas seven combined in-person and eHealth components.
Table 2 summarizes the geographic location, target provider,
intervention contents, and mode of delivery, and offers a de-
scription of the 19 unique interventions.

Training content varied according to the nature of the set-
ting and the participant population. Nine interventions focused
solely on HIV clinical management [7—16]. Three related to
HIV testing and counseling [17-19]. One intervention—the
mobile CME (mCME) intervention in Vietnam—was more
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comprehensive, addressing HIV clinical management, testing,
counseling, palliative care, and comorbidities [20—22]. The
remaining interventions addressed stigma in care and treat-
ment of HIV/AIDS patients [23, 24], prevention of mother-
to-child transmission [25], HIV-tuberculosis (TB) coinfection
[26], and LGBTQ-sensitive HIV care. [27] One intervention,
focused on global health leadership, contained a brief session
on “HIV/AIDS updates” [28].

Synchronous Versus Asynchronous eHealth Medical
Education

The most evident way of stratifying the different eHealth mo-
dalities was whether the learning was delivered in real time
(synchronous learning); accessed independently at any time
(asynchronous learning); or involved a combination of both
approaches (hybrid model).

Synchronous learning models deliver remote education to
all students participating at the same time, thus creating a
virtual classroom. Five interventions provided live instruction
over tele- or video-conference during which participants could
ask questions and engage in discussions with clinical experts
and with each other [9, 11-14]. Among these, the most nota-
ble model was the Extension for Community Healthcare
Outcomes (ECHO), described in several articles [11, 12] and
adapted in others [13]. ECHO connects community providers
to both a multidisciplinary specialist team and local peer pro-
viders to create a network for clinical support and education.
Tele-conferencing approaches were also described in two case
studies: one delivered CME to rural providers in Haiti [14],
while the other established a telecommunications platform for
Italian physicians to share clinical data and discuss cases with
providers in eSwatini [9].

Asynchronous learning, by contrast, does not require real-
time interaction. Instead, participants can access content at a
time convenient to them. Asynchronous learning strategies
build on a variety of technological approaches. These include
short message service (SMS) or other interventions using a
messaging or chat function; downloadable course material
interventions that can be viewed on a mobile device; and
modules that are emailed or accessible online. Of the eight
asynchronous interventions included in this review, two used
SMS or WhatsApp for training purposes. WhatsApp is a free
software that uses the phone’s cellular or Wi-Fi capability to
send and receive text messages, photos, audio, video, docu-
ments, and locations, and make voice calls over the Internet
[29]. In one intervention, a WhatsApp group for discussion of
clinical cases was created for doctors who had undergone
training on HIV and TB co-infection [26].

The mCME 2.0 intervention in Vietnam used SMS over a
6-month period to deliver daily multiple-choice quizzes to
HIV providers, provide hyperlinks to online CME courses
and readings, and send regular updates on individual
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Fig. 1 Search and review process
for articles included in the
analysis

Records identified through Embase and PubMed
search
(n=561)

A

Records screened
(n=385)

Duplicates removed

(n=177)

Full text articles assessed for eligibility
(n=39)

Records excluded after initial screen of
titles and abstracts

(n=346)

Articles included in review
(n=24)

Articles excluded for not meeting
> inclusion/exclusion criteria

(n=15)

Search structure
(Remote learning) AND (HIV/AIDS) AND (Health providers)

Search concepts

Health providers
Remote learning Clinicians
Distance education Medical Providers
Distance learning Doctors
MOOC Nurses
Online learning Community health workers
Online education Residents

Remote learning
Online training module*
Online module*
Online course*

Health personnel
Healthcare personnel
Health care personnel

Medical staff

Mobile learning Hospital personnel
mLearning Physicians
E-learning Medical professionals

Virtual learning Health care providers

Virtual education
Electronic learning environment
Electronic learning platform
Ehealth

Healthcare providers
Health care workers
Healthcare workers
Physician assistants

Mhealth Medical students
Electronic health Nursing students
Mobile health Physician assistants students
Digital health Community care workers
Lay health workers
HIV/AIDS ASHAs (Accredited Social
HIV Health Activists)
Human Immunodeficiency Virus Lady Health Workers
Acquired Immunodeficiency Midwives
Syndrome Traditional Birth Assistants
AIDS (TBAs)

* = plurals included

performance on recent quizzes relative to peers. Together,
delivery of this information was designed to encourage self-
study on relevant topics to improve HIV-related knowledge
[20-22].

The remaining six asynchronous interventions used mod-
ules accessible via website, email, or tablet. In the T-HIT
intervention, tablets were given to health workers to share
weekly educational material [25], whereas in Mozambique,
tablets were used to share videos, vignettes, and case studies
[18]. Four of the 19 interventions used self-paced online mod-
ules [7, 8, 15, 16] or emailed participants a new case study,
questions, and relevant links to engage in self-study [30].

Hybrid models incorporate elements of synchronous and
asynchronous learning into an integrated training strategy. Six
interventions used a hybrid approach. For example, DriSti’s
in-person training sessions were complemented with a tablet-
based asynchronous component [23, 24]. Four interventions

used online modules as a complement to in-person training
sessions [10, 19, 27, 28]. One intervention supplemented in-
person classroom sessions with tablets that shared videos, case
studies, and quizzes, and a WhatsApp discussion group [17].

Evidence of Effectiveness and Lessons
Learned

The articles included in the review employed a variety of
research designs to evaluate the interventions (see Table 1).
Of the 19 articles presenting evaluation data, most (10 of 19)
employed a cross-sectional design to gain feedback from par-
ticipants on acceptability and utility [7, 11-13, 15-17, 20, 26,
30]. Two articles employed a quasi-experimental design to
assess knowledge outcomes [18, 19], and four conducted a
single-group pre-post assessment of gains in knowledge
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post-intervention [8, 10, 25, 27]. Only a few studies aimed to
demonstrate efficacy using a randomized control trial (RCT):
mCME [20-22] and DriSti [23, 24]. Five articles presented
narrative findings from case studies describing the design [6,
9, 24] and/or delivery [9, 14, 28] of their interventions, iden-
tifying lessons learned for implementation of eHealth inter-
ventions, but offering limited generalizability. We present
findings related to the interventions’ effectiveness for each
type of learning format according to their level of rigor.

Synchronous Learning

Our review adds to the growing evidence that providers find
synchronous eHealth approaches acceptable [31, 32], particu-
larly for community health providers in rural areas.
Acceptability and utility of the five interventions that provided
instruction over tele- or video-conference were demonstrated
in the USA [11-13], and to a lesser extent due to their case
study design, in Haiti [14] and eSwatini [9].

There is limited evidence on effectiveness of these inter-
ventions in changing knowledge, attitudes, and practices.
Cross-sectional studies demonstrated mixed results. One
ECHO intervention reported a null effect on improving
knowledge [12], whereas another [11] demonstrated signifi-
cant increases in knowledge. Some studies demonstrated in-
creases in providers’ self-reported confidence to provide es-
sential elements of HIV care [13], improved perceived case
management [11], and an increased sense of being part of a
community of practice [11, 13].

Synchronous virtual learning is interactive and can be en-
gaging for participants, while eliminating the need for travel
(often costly) required by in-person medical education.
However, it poses several barriers to implementation and sus-
tainability. When instructors and participants reside in differ-
ent time zones, sessions can be challenging to schedule, espe-
cially if planned on a long-term basis. Regardless of location,
these models also require participants to adhere to a fixed
schedule that may conflict with individuals’ clinical and/or
personal responsibilities.

Furthermore, as noted in the case study in eSwatini,
resource-constrained settings may present additional chal-
lenges, such as ensuring the required levels of Internet band-
width needed for strong connectivity to facilitate engagement
and the security required to transfer medical records [9].
Scaling up such models can also be problematic given the
technological resources required to engage participants (e.g.,
multiple computers and/or screens), and may be better suited
to small groups.

While synchronous learning solves the problem of
accessing students who may be scattered widely by geogra-
phy, it does not solve the challenge of securing enough qual-
ified teachers to deliver the online, real-time content or sched-
uling that suits the needs of all participants. Its value is the

elements of HIV care (p < .05), feeling part of community
of practice and professional connection, which correlated

with level of program engagement.
clinical insights, reference old case material, and use of

engagement, use of group to pose questions, report new
peer guidance to manage cases

increase in self-reported confidence to provide essential

Key findings**
Cross-sectional survey Quantitative: Statistically significant increase in group

Intervention type* Study design

eHealth only

Clinical focus
HIV, TB

WhatsApp HIV/TB Clinical
Discussion Group

Study name

**Findings that are not statistically significant but relevant to practice

Table 1 (continued)
Authors (year)
Woods et al. (2019)
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convenience of not having to travel to facilitate or attend train-
ings, which reduces the costs for training significantly, but can
only function if a number of conditions are met. A tradeoff is
that it does not fully re-create the experience or quality of in-
person training, and only partially solves the problem of ac-
cess and convenience.

Asynchronous Learning

Five asynchronous interventions provided data on effective-
ness in increasing providers’ knowledge of HIV care and
treatment [8, 18, 20-22, 25, 26]. The RCT of the mCME
intervention in Vietnam found significant increases in knowl-
edge based on performance on post-training exams, as well as
a significant impact on increasing confidence in clinical prac-
tice [20-22].

Although wielding less power due to their cross-sectional
and pre-post-test study designs, several other asynchronous
interventions also demonstrated significant increases in
knowledge based on performance on post-training exams [8,
18, 25]. In a another uncontrolled observational study evaluat-
ing the utility of a WhatsApp chat group formed around HIV/
TB care, participating clinicians reported feeling more confi-
dent in their clinical management decisions. However, this
study did not include any objective measures to see whether
knowledge was improved [26]. In Tanzania, rural healthcare
workers demonstrated increased knowledge and acceptability
over time, but the difference was not significant [25].

Asynchronous eHealth education approaches allow stu-
dents access to educational modules at any time, mitigating
scheduling issues and need for high bandwidth required to
sustain the Internet connectivity for tele- or video-conferenc-
ing. The content delivery is typically automated from a server
and uploading new modules or questions can be done as easily
as editing the source files in programs such as Excel, making it
easy to edit or add new content with minimal information
technology support. However, the modality is very imperson-
al, since it lacks a convenient way to foster discussion with the
instructor or between students.

As the only fully asynchronous approach in this review
evaluated by an RCT, the Vietham mCME intervention offers
important lessons for the field. In mCME, participants re-
ceived daily SMS messages that contained multiple-choice
quizzes and hyperlinks to direct users to more in-depth con-
tent, such as CME courses hosted by Hanoi Medical
University. To increase participation in mCME version 2.0,
the investigators incorporated a component of competition
among the participants. After receiving responses to the daily
quiz sent to them via SMS, participants received a report
showing their scores compared to their colleagues. While the
daily quiz did not require a significant time investment by
users, the goal was to spur users to read the embedded hyper-
links to daily readings and to participate in the online courses

[22]. In a companion analysis, the researchers showed that this
strategy was effective at motivating clinicians to utilize the
CME courses, while increasing unscripted self-study across
a wider range of modalities (including textbooks) [33]. As a
“cue to action,” the daily SMS was effective primarily because
it prompted users to be better self-learners. This is a subtle but
important point: the benefit of eHealth education modalities
may extend beyond the content delivered by the intervention
itself, serving as a behavioral change stimulus (e.g., more self-
study). However, timing of the quizzes was also important,
even though the questions could be answered at any time. This
may reflect a limitation of the simple SMS interface, where
individuals tend to respond to SMS in real time, rather than
leaving them for review later.

Other interventions also offer important insights. In sub-
Saharan Africa, online courses were said to be appealing due
to knowledge gains, format flexibility, and desire for recogni-
tion of course completion [7]. Rehabilitation professionals in
the USA and Canada found courses delivered via email to be
acceptable; however, they preferred receiving them in PDF
versus in the body of an email [30]. Tablets were also seen
as an effective and engaging learning platform, especially
when paired with supportive supervision [18].

Hybrid Approaches

Of the six interventions using a hybrid of synchronous and
asynchronous learning formats, only three reported findings
on the impact on knowledge, attitudes, or behavior. One
quasi-experimental study reported significant increases in
knowledge based on performance on post-training exams
[19]. These findings were confirmed in a cross-sectional study
[10]; another study also demonstrated a significant impact on
increasing confidence in HIV prevention [27].

The DriSti intervention to eliminate HIV-related stigma in
India was the only hybrid intervention evaluated by an RCT.
The evaluation showed significant reductions in stigmatizing
attitudes among participants. The authors also noted that tab-
lets were cheaper, easier to distribute and charge than com-
puters, and did not require an Internet connection if material
was uploaded in advance and accessible offline [23, 24]. A
limitation is that the authors could only show changes in re-
ported stigmatizing attitudes among those who used the sys-
tem, but did not show behavior change. It is also possible that
changed attitudes reflected social desirability bias, rather than
true changes in beliefs.

Although less rigorously evaluated, providers in South
Africa gave positive feedback on acceptability and use of text
messaging as an adjunct to training courses and described
SMS as a useful platform for information seeking, support,
and case discussion [17]. The professional relevance of the
topic area and participant feedback were reported to be impor-
tant motivators for engaging in hybrid eHealth medical
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education interventions [27, 28]; however, intervention effec-
tiveness was uncertain given the lack of evidence provided on
changes in knowledge or practice.

A number of challenges also exist in implementing hybrid
interventions. One study identified reliable access to electric-
ity, particularly in rural areas, as a barrier to successful imple-
mentation due to difficulty keeping tablets, phones, and com-
puters charged. The lack of charge resulted in delays in
accessing training content or adhering to assignment deadlines
[17]. In addition, participants experienced limited space on
phones for typing case descriptions, which could be better
accommodated using tablets [17]. These technological chal-
lenges underscore the importance of providing supplemental
material that is available offline and/or in a printable format,
when possible [6].

A novel hybrid approach is virtual discussion groups that
complement in-person training. Woods et al. reported a sig-
nificant increase in participant engagement in a WhatsApp
discussion group that followed an in-person training. The par-
ticipants used the group to get guidance from their peers and
obtain new clinical insights [26]. However, a limitation of this
approach is that “engagement” is not the same as acquiring
knowledge; at best, it can signal acceptance or enthusiasm, but
is not itself proof that students acquired skills or concepts as a
consequence of the intervention.

Discussion

This review demonstrates the wide variety of eHealth HIV
medical education interventions that have been designed and
delivered thus far, though the field is still rapidly evolving.
There is no one-size-fits-all approach for eHealth medical ed-
ucation approaches. Rather, recommendations for developing
interventions arise from exploring two overarching questions
that emerged from lessons learned in this review.

1. What Are the Needs of the Learners?

The evidence shows that eHealth approaches for HIV med-
ical education across multiple modes of delivery are accept-
able, but a critical question is whether the mode of delivery
matches the needs of learners. In our review, providers often
sought support for HIV cases with complex medical and be-
havioral health issues, noting that access to mental health and
substance abuse services remains particularly problematic in
their communities. This underscores that when designing an
eHealth education intervention, it is critical to involve a mul-
tidisciplinary panel that includes experts on an array of topics
including mental health, substance use disorders, adherence
support, and viral hepatitis coinfection [13]. Providers placed
high value on learning from experts and observing and apply-
ing skills; an opportunity to engage with experts was found to
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be primary motivators for engaging in eHealth CME courses
and should be considered in engaging instructors to design
and/or deliver content [12]. Content should also be realistic,
culturally competent, and relevant to the learner’s area of prac-
tice [30]. Lastly, it is important to have a specific learner
population in mind, with content relevant to the area of prac-
tice, and case studies, vignettes, or supporting materials that
are realistic and informed by the lived experiences of PLWH
[20-23, 30].

2. What is the Digital Landscape of the Context?

Designing eHealth education interventions requires a deep
understanding of the digital landscape in order to choose the
most appropriate modality of delivery (e.g., SMS, WhatsApp,
tele- or video-conference, email, online), the educational for-
mat (synchronous, asynchronous, or hybrid), and the roles of
partners. Assessing opportunities for technology ownership
and capacity strengthening by key stakeholders to make inter-
ventions more effective and sustainable is also critical. The
mCME intervention demonstrated the importance of collabo-
ration with local Ministries of Health and stakeholders from
intervention inception. The collaborators on this project gave
development and ownership of the eHealth technology to
Vietnam’s Ministry of Health, thus enhancing its stake in the
project and facilitating local adaptation [21]. Cross-national,
technology-sharing collaborations like this one were observed
infrequently in this review.

The key to answering these questions and designing suc-
cessful interventions is working with the target population and
tailoring the curriculum and delivery to its unique needs and
resources. Collecting qualitative data prior to, during, and af-
ter implementation can play a critical role in this process.

Additional Evidence Needed to Advance the Field

This review demonstrates remarkable capacity for ingenuity
in conceiving ways to employ eHealth approaches for HIV
medical education. However, testing new strategies rigorous-
ly, disseminating findings, and focusing resources on translat-
ing best practices into widespread training are major gaps.
Studies that cannot provide efficacy data cannot be used to
prove or refute the effectiveness of eHealth modalities. A key
finding of this review is that only two interventions were eval-
uated using an RCT design—the gold standard for assessing a
new intervention. Among the remaining articles, the rigor and
reliability of the evaluation findings varied. Thus, we found an
absence of evidence of effect rather than evidence of absence
of effect. As we have seen, the specific way in which content
is delivered can have a profound impact on the effectiveness
of the strategy, as shown between the mCME 1.0 and mCME
2.0 iterations [20, 21]. Given eHealth’s potential to provide
critical education to providers while saving time and money, it
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is imperative to move this field from one of experimenting
without testing or disseminating evidence, to one of
evidence-based practices. This is analogous to the develop-
ment of the wide array of HIV prevention and treatment
methods that have emerged as a result of public health and
medicine’s innovations over the last four decades. The current
paucity of evidence suggests that the potential to utilize
eHealth modalities to support HIV medical education is still
largely untapped.

Measuring long-term impact of medical education on clin-
ical outcomes is a challenge due to time, budget, and lack of
ability to control for other factors in real-world settings.
However, using more rigorous mixed-methods evaluations
would provide the opportunity to demonstrate short-term im-
pact on gains in knowledge (quantitatively) and improve un-
derstanding (qualitatively) about why certain approaches
work in different contexts and with different cadres of pro-
viders. There are also inherent limitations in how we define
impact. It is difficult to demonstrate that having knowledge
will improve clinical care—even if it is intuitive that such a
link exists—because there are many steps separating knowl-
edge gained through medical education from improved health
at a population level. For this reason, assessments of the im-
pact of medical education are difficult to take beyond demon-
strating a change in clinician study habits (as a mediating
variable) and the clinician’s knowledge measured through a
standardized examination. However, it is still essential that
future evaluations of novel eHealth medical education strate-
gies be accompanied by objective measures of impact.
Improvement in knowledge can be assessed objectively and
systematically; we see this as a relevant proxy measure for
efficacy. Assessing changes in knowledge is feasible even in
very small studies. Economic evaluations of these interven-
tions would also generate valuable data on the cost implica-
tions of major eHealth interventions. Emerging evidence from
a cost-effectiveness study of the mCME intervention in
Vietnam shows that most of the costs are in upfront
technology-based investment, which then can be used to pro-
mote CME (and perhaps support initial training) over the long
run. Data such as these are crucial to persuading local and
national health authorities to fund such programs, especially
if they are meant to be long-term or large-scale solutions.

Conclusion

This review adds important lessons learned regarding the ar-
ray of eHealth interventions for HIV medical education over
the last 5 years and the methodology used to evaluate them.
Technology has changed the landscape of training interven-
tions, reaching people and making connections that would not
have been possible before, especially at a much lower cost
than in-person training. Despite the challenges of measuring

effectiveness of eHealth for medical education, there is evi-
dence that some interventions work well, but only from a
small number of studies. Our review finds that eHealth ap-
proaches for medical education have been shown to be feasi-
ble and acceptable in synchronous, asynchronous, and hybrid
learning formats. There is a need for rigorous studies to eval-
uate the impact of eHealth to support scale-up of these ap-
proaches to ensure an adequate number of trained HIV pro-
viders. These evaluations are also necessary to inform future
interventions in different populations and settings. Lastly, our
review’s findings on the effectiveness of HIV medical educa-
tion may extend to other topic areas in order to inform future
eHealth interventions and move this burgeoning field forward.

Declarations

Human and Animal Rights and Informed Consent  All reported studies/
experiments with human or animal subjects performed by the authors
have been previously published and complied with all applicable ethical
standards (including the Helsinki declaration and its amendments,
institutional/national research committee standards, and international/na-
tional/institutional guidelines).

Conflict of Interest The authors declare no competing interests.

References

1. HIV/AIDS. https://www.who.int/news-room/fact-sheets/detail/hiv-
aids. Accessed 10 Nov 2020.

2. Park LS, Tate JP, Sigel K, Rimland D, Crothers K, Gibert C, et al.
Time trends in cancer incidence in persons living with HIV/AIDS
in the antiretroviral therapy era: 1997-2012. AIDS. 2016;30:1795—
806.

3. Hernandez-Ramirez RU, Shiels MS, Dubrow R, Engels EA.
Cancer risk in HIV-infected people in the USA from 1996 to
2012: a population-based, registry-linkage study. Lancet HIV.
2017;4:e495-504.

4. Rockstroh J, Guaraldi G, Deray G. HIV and the body: a review of
multidisciplinary management. HIV Med. 2010;11:1-8.

5. WHO | Task shifting: global recommendations and guidelines. In:
WHO. https://www.who.int/workforcealliance/knowledge/
resources/taskshifting_guidelines/en/. Accessed 13 Nov 2020.

6. Reisach U, Weilemann M. Organisational aspects and
benchmarking of e-learning initiatives: a case study with South
African community health workers. Glob Health Promot.
2016;23:57-66.

7. Feldacker C, Jacob S, Chung MH, Nartker A, Kim HN.
Experiences and perceptions of online continuing professional de-
velopment among clinicians in sub-Saharan Africa. Hum Resour
Health. 2017;15:89.

8. Rafferty H, Chirro O, Oduor C, Wahome E, Ngoi C, van der Elst E,
et al. Pilot testing of an online training module about screening for
acute HIV infection in adult patients seeking urgent healthcare. Int
Health. 2019;11:93-100.

9. Pizzi R, Oreni L, Grassi S, Ridolfo AL, Rusconi S, Croce F, et al.
Telemedicine for Africa: collaborative action between Italy and
Swaziland against HIV infection. Int J Biol Biomed Eng. 2015;9:
90-7.

@ Springer


https://www.who.int/news-room/fact-sheets/detail/hiv-aids
https://www.who.int/news-room/fact-sheets/detail/hiv-aids
https://www.who.int/workforcealliance/knowledge/resources/taskshifting_guidelines/en/
https://www.who.int/workforcealliance/knowledge/resources/taskshifting_guidelines/en/

260

Curr HIV/AIDS Rep (2021) 18:247-260

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Valenti S, Johnson L, Szpunar S, Hilu R, Saravolatz L. Training
internal medicine residents to provide care and treatment for human
immunodeficiency virus-1-infected patients. Open Forum Infect
Dis. 2019;6:0fz093.

Ness TE, Annese MF, Martinez-Paz N, Unruh KT, Scott JD, Wood
BR. Using an innovative telehealth model to support community
providers who deliver perinatal HIV care. AIDS Educ Prev.
2017;29:516-26.

Wao H, Beckstead JW, Beal J, Aluoch M, Skipper TC, Orrick JJ.
Identifying subgroups of care providers participating in a telehealth
educational intervention: hierarchical cluster analysis of evaluation
data. J Int Assoc Provid AIDS Care. 2015;14:46-52.

Wood BR, Unruh KT, Martinez-Paz N, Annese M, Ramers CB,
Harrington RD, et al. Impact of a telehealth program that delivers
remote consultation and longitudinal mentorship to community
HIV providers. Open Forum Infect Dis. 2016;3. https://doi.org/10.
1093/ofid/ofw123.

Battat R, Jhonson M, Wiseblatt L, Renard C, Habib L, Normil M,
et al. The Haiti Medical Education Project: development and anal-
ysis of a competency based continuing medical education course in
Haiti through distance learning. BMC Med Educ. 2016;16:275.
Wang D, Abrams M. Health care providers’ profiles and evalua-
tions of a statewide online education program for dissemination of
clinical evidence on HIV, hepatitis ¢ virus, and sexually transmitted
disease: cross-sectional study. JMIR Med Educ. 2019;5:¢10722.
Wang D, Luque AE. Evaluation of a statewide HIV-HCV-STD
online clinical education program by healthcare providers-a com-
parison of nursing and other disciplines. Stud Health Technol
Inform. 2016;225:267-71.

Bertman V, Petracca F, Makunike-Chikwinya B, Jonga A, Dupwa
B, Jenami N, et al. Health worker text messaging for blended learn-
ing, peer support, and mentoring in pediatric and adolescent HIV/
AIDS care: a case study in Zimbabwe. Hum Resour Health.
2019;17:41.

Kim J, Floriano F, De Castro G, Manuel JL, Inguane C,
Asbjornsdottir KH, et al. Usability and feasibility of an innovative
mLearning approach for nurses providing Option B+ Services in
Manica and Sofala Provinces, Mozambique. J Assoc Nurses AIDS
Care. 2020;31:3-11.

Joore IK, van Bergen JEAM, Ter Riet G, van der Maat A, van Dijk
N. Development and evaluation of a blended educational pro-
gramme for general practitioners’ trainers to stimulate proactive
HIV testing. BMC Fam Pract. 2018;19:36.

Bonawitz R, Bird L, Le NB, Nguyen VH, Halim N, Williams AL,
et al. Implementing the mobile continuing medical education
(mCME) project in Vietnam: making it work and sharing lessons
learned. Mhealth. 2019;5:7.

Gill CJ, Le NB, Halim N, et al. mCME project V.2.0: randomised
controlled trial of a revised SMS-based continuing medical educa-
tion intervention among HIV clinicians in Vietnam. BMJ Glob
Health. 2018;3:6000632.

@ Springer

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Larson Williams A, Hawkins A, Sabin L, Halim N, Le Ngoc B,
Nguyen VH, et al. Motivating HIV providers in Vietnam to learn: a
mixed-methods analysis of a mobile health continuing medical ed-
ucation intervention. JMIR Med Educ. 2019;5:€12058.

Ekstrand ML, Raj T, Heylen E, Nyblade L, Devdass D, Pereira M,
et al. Reducing HIV stigma among healthcare providers in India
using a partly tablet-administered intervention: the DriSti trial.
AIDS Care. 2020;32:14-22.

Nyblade L, Srinivasan K, Mazur A, Raj T, Patil DS, Devadass D,
et al. HIV Stigma reduction for health facility staff: development of
a blended-learning intervention. Front Public Health. 2018;6:165.
Thomas DS, Daly K, Nyanza EC, Ngallaba SE, Bull S. Health
worker acceptability of an mHealth platform to facilitate the pre-
vention of mother-to-child transmission of HIV in Tanzania. Digit
Health. 2020;6:2055207620905409.

Woods J, Moorhouse M, Knight L. A descriptive analysis of the
role of a WhatsApp clinical discussion group as a forum for con-
tinuing medical education in the management of complicated HIV
and TB clinical cases in a group of doctors in the Eastern Cape,
South Africa. South Afr J HIV Med. 2019;20:982.

Frasca K, Castillo-Mancilla J, McNulty MC, Connors S, Sweitzer
E, Zimmer S, et al. A mixed methods evaluation of an inclusive
sexual history taking and HIV prevention curriculum for Trainees. J
Gen Intern Med. 2019;34:1279-88.

Nakanjako D, Namagala E, Semeere A, et al. Global health leader-
ship training in resource-limited settings: a collaborative approach
by academic institutions and local health care programs in Uganda.
Hum Resour Health. 2015;13:87.

About WhatsApp. In: WhatsApp.com. https://www.whatsapp.com/
about/. Accessed 18 Nov 2020.

Salbach NM, Solomon P, O’Brien KK, et al. Design features of a
guideline implementation tool designed to increase awareness of a
clinical practice guide to HIV rehabilitation: a qualitative process
evaluation. J Eval Clin Pract. 2019;25:648-55.

Naslund JA, Shidhaye R, Patel V. Digital technology for building
capacity of non-specialist health workers for task-sharing and scal-
ing up mental health care globally. Harv Rev Psychiatry. 2019;27:
181-92.

O’Donovan J, Bersin A, O’Donovan C. The effectiveness of mobile
health (mHealth) technologies to train healthcare professionals in
developing countries: a review of the literature. BMJ Innov. 2015;1:
33-6.

Nofal MR, Halim N, Le BN, Sabin LL, Larson Williams A,
Bonawitz R, et al. Unpacking the “black box”: how an SMS-
based continuing medical education intervention improved medical
knowledge among HIV clinicians in Vietnam. Glob Health Sci
Pract. 2018;6:668-79.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.


https://doi.org/10.1093/ofid/ofw123
https://doi.org/10.1093/ofid/ofw123
http://whatsapp.com
https://www.whatsapp.com/about/
https://www.whatsapp.com/about/

	Use of eHealth for HIV Medical Education: a Narrative Review
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Interventions Included in the Review
	Synchronous Versus Asynchronous eHealth Medical Education

	Evidence of Effectiveness and Lessons Learned
	Synchronous Learning
	Asynchronous Learning
	Hybrid Approaches

	Discussion
	Additional Evidence Needed to Advance the Field

	Conclusion
	References




