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Abstract Mobile phone applications (apps) provide a new
platform for delivering tailored services especially applied to
Human Immunodeficiency Virus (HIV) infection prevention
and care. To review mobile phone apps currently available
related to the prevention and care of HIV infections as well

as other diseases. The articles were systematically identified
and the research was indexed with the following key-
words: Africa, Telephone, Mobile App, SMS, associated
with the word Health, HIV, or PMTCT. Research papers
published between 2006 and 2016. In Africa, many mo-
bile health applications have been developed, in differ-
ent domains such as: disease knowledge, risk reduction/
safer disease, health promotion, HIV/AIDS testing infor-
mation, resources for HIV-positive persons and focus on
key populations. Use of SMS and call of mobile phone
have the potential of improving adherence to medication
in outpatient setting by reminding patients of dosing
schedules and attendance to scheduled appointments through
SMS and voice calls. Mobile phone apps should be extended
to all health facilities, community to increase the impact of
new development in the field of HIV testing, Prevention and
Treatments.

Keywords Mobile phone . SMS . HIV . Health

1 Introduction

Africa claims to be the mobile continent even stronger than
previously thought, with researchers predicting internet use on
mobile phones on the rise [1]. As a result, internet use started
from 0,78% in 2000 to 20.71% in 2014 [2]. Today, most
mobile phone users are using their devices for a variety of
activities; in addition, mobile phones are and are becoming
more affordable.

Mobile phone usage in Africa have affected the society in
various ways [3], Cell phone improve communication and
give people access to a broad range of information no matter
where they are [4]. Mobile phones are also playing a vital role
in health. They are an important tool to spread prevention
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messages against disease as well as to educate the populations
not only in Africa [5–8] but elsewhere [5, 9–11]. Cell phones
offer unprecedented possibility to African who before could
not have access to medical care or health services [12]. Free
and easy to use, mobile applications have been an im-
portant tool to provide services and educate the public
on how to stay healthy [10]. Also, The increase in cell
phone use has raised a growing interest in this technol-
ogy for the promotion of health [12]. Research states
that there is an increase of mobile applications in ma-
ternal and child health [13–18]. These mobile apps
could save millions of lives throughout Africa [13, 17,
19, 20]. Therefore, in developing countries, these appli-
cations cover a wide range of activities including data
collection, diseases monitoring, health promotion and moni-
toring of patients [21–26]. In Kenya, mobile phone and the
use of SMS is ubiquitous among health workers in the public
sector [27]. SMS technology has been shown to be a possible
method for the administration of health educationmessages. A
study found broad agreement that 90% of people open and
read the SMS sent to them [28].

The mobile phone use in health is a strategic tool for pre-
vention and fight against the disease, but it is also used for
prevention of HIV, and is an effective tool for the pre-
vention of HIV transmission from mother to child
(PMTCT). Use of mobile phone will enable to reach
one of the Millennium Development Goals (MDGs). to
stop the spread of HIV / AIDS, with indicators such as
the 25% reduction of the infection among young people
aged 15 to 24, and also measure their knowledge of
HIV/AIDS [29].

The objective of this paper is to review the literature on
mobile applications as an effective tool to fight HIV in
Africa B. It is actually a narrative review to report pre-
established conclusions in order to stimulate more interest
for the approach.

2 Method

2.1 Search for relevant publications

Databases such as PubMed, BioMed Central, ScienceDirect
were searched. International websites of health mobile appli-
cation were examined. Relevant publications were searched
using keywords: Africa, Telephone, Mobile App, SMS, asso-
ciated with the words Health, HIV, or PMTCT.

2.2 Exclusion and inclusion criteria

Research papers published between 2006 and 2016 were in-
cluded as well as articles on the use of mobile technologies in
Africa and those with the following keywords: mobile phone,

health, HIV and PMTCT. The study excluded articles pub-
lished before 2005.

3 Results

3.1 Mobile applications for the promotion of maternal
and child health: A challenge met in Africa

Mobile phones in Africa play a vital role, they are an impor-
tant tool to inform people about the prevention of heath care as
well as educate the public [5, 9–11] mainly in Africa [5–8].
Increased use of cell phones has sparked growing interest in
the development of mobile applications for health promotion
[12]. Free and easy to use, mobile applications have been an
important tool to help and educate the public to stay
healthy and provide access to health services [10]. The
research state that there is an increase of mobile appli-
cations in maternal and child health [13–18] that could
save lives throughout Africa [13, 17, 19, 20]. These
applications cover a wide range of activities including
data collection, diseases monitoring, health promotion
and monitoring of patients [21–26]. SMS technology has been
shown to be a possible method for the administration of health
education messages., In Kenya, mobile phone and the use of
SMS is ubiquitous among health workers in the public sector
[27].

3.2 HIV: Short message system (SMS) reminders

Kenya has boasted the mobile technology in health, especially
in HIV with application development that can significantly
improve the management of people living with HIV [30].
For example mobile message system WelTel, helps People
Living with HIV (PLHIV) for treatment adherence leading
to increased viral suppression rates [31]. PLHIV could receive
text messages a day before to remind them to take their med-
ication on schedule [32, 33], in many African countries like
Malawi [34], Kenya, South Africa and Ethiopia. In Ethiopia, a
study showed a high proportion of patients on ARVusing cell
phones as a reminder tool to take their treatment [32]. In a
study conducted in rural Uganda, over 60% of PLHIV were
donated a mobile phone as support for adherence to ARV [35].
SMS messaging has proved useful in improving access to
primary health care [36].

PMTCT also benefits from mobile telephones for the care
and management of HIV positive pregnant women. In South
Africa and Nigeria, a mobile phone service encourages HIV
testing and adherence to PMTCT programs. Another example
of a mobile application project is the MAMA SMS, where
pregnant women and breast feeding mothers were granted free
messages to heath care giver until the baby age of three
months [37]. Mobile interventions are not only possible in
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HIV-positive pregnant women but are useful in the prevention
of HIV transmission from mother to child (PMTCT) [38].

Given the wide spread of mobile phones in Kenya and
current health-related uses of mobile phones, a PMTCT mo-
bile communications platform holds considerable potential.
This pre-intervention assessment of community and health
worker preferences yielded valuable information on the com-
plexities of design and implementation [39]. Testing (TextIT)
to improve health uses mobile phones to provide interactive
two-way text messaging for HIV-positive pregnant women in
the Nyanza Region of Kenya, to encourage them to attend
postpartum clinics and have their infants tested for HIV [40].

Studies showed several advantages or real impact of mo-
bile application among people living with HIV / AIDS as they
could receive text messages a day before to remind them to
take their medication on schedule, in the case of Malawi [34]
and in Kenya.

The percentage of patients infected with HIV with treat-
ment adherence and viral suppression had increased [31] as
well as the proportion of ARV patients using cell phones as a
reminder tool to take their treatment [32].

60% of Ugandan patients were donated a mobile phone as
support for adherence to ARV [35], Mobile phone allows
adherence improvement to antiretroviral interventions [41].

Studies on the effectiveness of SMS as a reminder of ap-
pointments to improve adherence to antiretroviral treatment
for patients infected with HIV were conducted in Nigeria
[42] Kenya, Cameroon [31, 42–48] and South Africa [49].

In Cameroon, a primary outcome was adherence measured
by the visual analogue scale, self-report, and pharmacy refill
data [43].

In Kenya, 53% of participants receiving weekly SMS re-
minders achieved adherence of at least 90% during the
48 weeks of the study, compared with 40% of participants in
the control group [47].

3.3 Projects design on mobile applications usage in health:
A challenge for the Republic of Congo

HIV transmission from mother to child stills remain a major
public health problem in many African countries; [50–52],
because the strategies for the prevention have low coverage
[53–55] and the Republic of Congo is not an exception [56].
To curb HIV and achieve zero transmission of HIV from
mother to child, a series of interventions need to be imple-
mented [57–59].

Mobile telephony could alleviate several factors preventing
or blocking the implementation of PMTCT in Congo as de-
scribed by Ghoma et al., (2015) [56]. SMS reminder messages
can be sent to pregnant women to get prenatal care, to consult
and to encourage HIV-positive pregnant women to seek treat-
ment; or simply messages of recommendations to comply
with treatment guidelines [10, 15, 22, 60]. Health workers

are secondary beneficiaries of the innovative use of mobile
phones, by receiving information on new or updated guide-
lines [6, 20], especially for PMTCT [39, 61]. SMS could be
sent to health workers in a timely manner for warnings about
the stock-out of drugs [62, 63]. SMS4Women and EduVIH/
AIDS are two projects on the mobile telephony that could be
experienced in the Republic of Congo (personal communica-
tion, 2016).

3.4 Barriers to mobile phone technology to improve health
in the Republic of Congo

Although mobile communication in the country is affordable,
using the mobile phone as a health tool is a challenge for the
Congo, giving the limited access to electricity. There are also
cultural issues: men controlling all phones in the house whole,
denying women’s access and limiting their privacy around
issues such as contraception and HIV status. The extension
of the use of mobile communication applications beyond the
support of the membership under the national program could
be done relatively inexpensively [64]. A study in Kenya has
set up a mobile platform effective for PMTCT engaging men
and women to reflect on the non-disclosure, spousal phone
sharing, and links between people and Community services
[35].

4 Discussion

Smsaude, is a research project carried out among ART pa-
tients who received regular reminder SMS, improving reten-
tion in care for HIV patients in Mozambique [65]. A similar
study in Kenya indicates that patients who received weekly
SMS reminders were much more likely to adhere to their
treatment regimen than those who did not receive reminders
[31].

The results of the project Care4TodayTM suggest that
when patients were contacted by a mobile application for
reminding them of their medication, there was a positive
change in their behavior [37]. Two countries affected the
HIV/AIDS use this application: Lesotho has one of the highest
infection rates for HIV/AIDS, with 23% of the population
living with HIV/AIDS; Kenya, in this country young students
are a group Bat risk^ for HIV/AIDS. In both cases, the mobile
phone was used to address these public health problems,
which have improved the traditional means of fighting against
HIV/AIDS [31, 39, 66–69].

A study in Guatemala suggest that using SMS reminders to
improve child immunization coverage [70], but also in
Bangladesh [71]. SMS represent a new approach for rapid
dissemination of information, for education on HIV / AIDS,
counseling and HIV testing [72]. In a rural area access to
mobile phones was associated to improved attendance
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services of clinical care for HIV/AIDS [73]. A study done on
sending SMS results of HIV testing of newborns has signifi-
cantly reduced the time between sample collection and
reporting of results at the health centers [74].

4.1 The financial sustainability of mobile for reproductive
health (M4RH): Example in Tanzania

When looking for ways to cover the costs of a mHealth pro-
gram, three possible strategies can be distinguished. One of
these strategies is user pay-for-service, which means that the
user pays for all or a portion of the cost of the service they
receive. A second strategy is SMS cost reduction; when re-
duced SMS rates can be negotiated with mobile network op-
erators. The third strategy is the leveraging of key partner-
ships. Cost-sharing arrangements with other communication
campaigns can reduce a large part of promotional costs.

For the M4RH program, possible due to funding and
grants, a break-even point between costs and revenues seemed
only possible when all SMS costs were transferred to users
and the lowest per-SMS cost was negotiated with telecom
partners. While this strategy would be financially sustainable,
it also raises questions about its consequences:When users are
paying for the mHealth service, the health information is still
not accessible for anyone, i.e. those who lack the means. Such
a threshold would drastically limit the reach and impact of the
program.

4.2 Considering long-term solutions

Financially sustainable mobile health programs are highly de-
sirable, but user pay-for-service or SMS cost reduction
seemed not to fulfill the requirements of sustainability, scal-
ability and high-impact. Strategies to recover costs alone may
not be sufficient for sustainability, although they can help to
reduce the total amount of required donor funding.

In the short-term, donor funds are likely to remain an es-
sential component of mHealth services that target the poor and
underserved. For long-term sustainability, a discussion is
needed to incorporate successful and socially desirable busi-
ness models that can lead to profit that can be reinvested in the
programs, as there is always need of improvement and inno-
vation. Only then, health impact in general can be increased.
Over all, the cost of communication is coming down year by
year view the number of people who own a mobile telephone
nowadays.

4.3 Problems of sustainability and scaleability
can it be overcome?

There is reason to hope that the issues of sustainability and
scalability can be overcome.

Portable wireless devices (PWD) represent a particularly
promising media for social marketing because of the extensive
worldwide reach made possible by their expanding global
adoption. Equally important, there is growing evidence illus-
trating the viable application of PWDs in health promotion
activities targeting behaviors such as outpatient appointment
adherence [75].

People who have used their mobile phones for health relat-
ed activity have reported that they are, in general, satisfied
with using their mobile phone in these types of interventions.
However, many of the studies perform only short-term follow-
ups, making it difficult to determine if the influence of and
engagement with these interventions are sustainable. Since the
focus of the most of these interventions is clinical outcomes,
the use of theory in intervention design and implementation is
often lacking (Table 1).

5 Conclusion

Mobile applications can be tools of health development in the
significant prevention of HIV by 2025.

Acknowledgements We would like to thank Dr. Avelin Fobang
Aghokeng (Center for Research on Emergent and Reemergent
Diseases, CREMER / IMPM / IRD, Yaoundé, Cameroon and Institute
for Research and Development, Cameroon), for reading the mauscript
and its suggestions.

Authors’ contribution Laure Stella Ghoma Linguissi (University
Ouaga I Prof. Joseph KI-ZERBO) conceptualized and designed of the
study, collected, analyzed data, and coordinated the writing of the manu-
script. Erick Kamangu Ntambwe and Charles Gombé Mbalawa partici-
pated in the revising of the manuscript. Céline Nkenfou critically
reviewed and revised subsequent versions.

Both supervisors were involved in the write-up and preparation of the
manuscript.

Compliance with ethical standards

Competing interests The authors declare that they have no financial or
personal relationship(s) that may have inappropriately influenced them in
writing this article.

Conflict of interest The authors declare that they have no conflict of
interest.

References

1. Smith D. Internet use on mobile phones in Africa predicted to
increase 20-fold. The Guardian [Internet]. 2014 Jun 5; Available
from: https://www.theguardian.com/world/2014/jun/05/internet-
use-mobile-phones-africa-predicted-increase-20-fold

2. Nyirenda-Jere T, Biru T. Internet development and internet gover-
nance in Africa [internet]. Internet society; 2015. Available from:
http://www.internetsociety.org/sites/default/files/Internet%

Health Technol.

Author's personal copy

https://www.theguardian.com/world/2014/jun/05/internet-use-mobile-phones-africa-predicted-increase-20-fold
https://www.theguardian.com/world/2014/jun/05/internet-use-mobile-phones-africa-predicted-increase-20-fold
http://www.internetsociety.org/sites/default/files/Internet%20development%20and%20Internet%20governance%20in%20Africa.pdf


20development%20and%20Internet%20governance%20in%
20Africa.pdf

3. Hosman L. The use of mobile phones for development in Africa:
top-down-meets-bottom-up partnering. J Community Inform.
2012;8

4. Oyeyemi SO, Wynn R. Giving cell phones to pregnant women and
improving services may increase primary health facility utilization:
a case–control study of a Nigerian project. Reprod. Health
[Internet]. 2014 [cited 2016 Sep 15];11 Available from: http://
reproductive-health-journal.biomedcentral.com/articles/10.1186/
1742-4755-11-8

5. Shiferaw F, Zolfo M. The role of information communication tech-
nology (ICT) towards universal health coverage: the first steps of a
telemedicine project in Ethiopia. Glob. Health Action [Internet].
2012 [cited 2016 Sep 15];5. Available from: http://www.
globalhealthaction.net/index.php/gha/article/view/15638

6. Labrique AB, Vasudevan L, Kochi E, Fabricant R, Mehl G. mHealth
innovations as health system strengthening tools: 12 common appli-
cations and a visual framework. Glob Health Sci Pract. 2013;1:160–
71.

7. Brinkel J, Krämer A, Krumkamp R, May J, Fobil J. Mobile phone-
Based mHealth approaches for public health surveillance in sub-
Saharan Africa: a Systematic review. Int J Environ res Public
Health. 2014;11:11559–82.

8. Déglise C, Suggs LS, Odermatt P. Short message service (SMS)
applications for disease prevention in developing countries. J med
Internet res. 2012;14:e3.

9. Kamel Boulos MN, Brewer AC, Karimkhani C, Buller DB,
Dellavalle RP. Mobile medical and health apps: state of the art,
concerns, regulatory control and certification. Online J. Public
Health Inform. [Internet]. 2014 [cited 2016 Sep 15];5 Available
from: http://journals.uic.edu/ojs/index.php/ojphi/article/view/4814

10. Free C, Phillips G,Watson L, Galli L, Felix L, Edwards P, et al. The
Effectiveness of Mobile-Health Technologies to Improve Health
Care Service Delivery Processes: A Systematic Review and Meta-
Analysis. Cornford T, editor. PLoS Med. 2013;10:e1001363.

11. Mosa ASM, Yoo I, Sheets L. A Systematic Review of Healthcare
Applications for Smartphones. BMC Med. Inform. Decis. Mak.
[Internet]. 2012 [cited 2016 Sep 15];12. Available from: http://
bmcmedinformdecismak.biomedcentral.com/articles/10.1186/
1472-6947-12-67

12. Mitchell KJ, Bull S, Kiwanuka J, Ybarra ML. Cell phone usage
among adolescents in Uganda: acceptability for relaying health in-
formation. Health Educ res. 2011;26:770–81.

13. Noordam AC, Kuepper BM, Stekelenburg J, Milen A.
Improvement of maternal health services through the use of mobile
phones: better maternal health services through mobile phones.
Tropical med Int Health. 2011;16:622–6.

14. Scott KM, GomeGA, Richards D, Caldwell PHY. How trustworthy
are apps for maternal and child health? Health Technol. 2015;4:
329–36.

15. Lund S, Nielsen BB, Hemed M, Boas IM, Said A, Said K, et al.
Mobile phones improve antenatal care attendance in Zanzibar: a
cluster randomized controlled trial. BMC Pregnancy Childbirth
[Internet]. 2014 [cited 2016 Sep 15];14 Available from: http://
bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/
1471-2393-14-29

16. Premji S. Mobile health in maternal and newborn care: fuzzy logic.
Int J Environ res Public Health. 2014;11:6494–503.

17. Rotheram-Borus MJ, Tomlinson M, Swendeman D, Lee A, Jones
E. Standardized functions for smartphone applications: examples
from maternal and child health. Int J Telemed Appl. 2012;2012:
1–16.

18. Lee SH, Nurmatov UB, Nwaru BI, Mukherjee M, Grant L, Pagliari
C. Effectiveness of mHealth interventions for maternal, newborn
and child health in low– and middle–income countries: Systematic

review and meta–analysis. J. Glob. Health [Internet]. 2016 [cited
2016 Sep 15];6 Available from: http://www.jogh.org/documents/
issue201601/jogh-06-010401.pdf

19. Obasola OI, Mabawonku I, Lagunju I. A review of e-health inter-
ventions for maternal and child health in sub-Sahara Africa. Matern
Child Health J. 2015;19:1813–24.

20. Källander K, Tibenderana JK, Akpogheneta OJ, Strachan DL, Hill
Z, ten Asbroek AHA, et al. Mobile health (mHealth) approaches
and lessons for increased performance and retention of community
health Workers in low- and Middle-Income Countries: a review. J
med Internet res. 2013;15:e17.

21. Barton AJ. The regulation of mobile health applications. BMC
med. 2012;10:46.

22. Hall CS, Fottrell E, Wilkinson S, Byass P. Assessing the impact of
mHealth interventions in low- and middle-income countries – what
has been shown to work? Glob. Health Action [Internet]. 2014
[c i ted 2016 Sep 15] ;7 Avai lable f rom: ht tp : / /www.
globalhealthaction.net/index.php/gha/article/view/25606

23. Miyazaki M, Igras E, Liu L, Ohyanagi T. Global Health Through
EHealth/Telehealth. In: Hajjam El Hassani A, editor. EHealth
Remote Monit. [Internet]. InTech; 2012 [cited 2016 Sep 15]
Available from: http://www.intechopen.com/books/ehealth-and-
remote-monitoring/global-health-through-ehealth-telehealth

24. Smith R, Menon J, Rajeev JG, Feinberg L, Kumar RK, Banerjee A.
Potential for the use of mHealth in the management of cardiovas-
cular disease in Kerala: a qualitative study. BMJ Open. 2015;5:
e009367–7.

25. Blaya JA, Fraser HSF, Holt B. E-health technologies show promise
in developing countries. Health Aff (Millwood). 2010;29:244–51.

26. Gleason AW. mHealth — opportunities for transforming Global
Health care and barriers to adoption. J Electron Resour med Libr.
2015;12:114–25.

27. Zurovac D, Otieno G, Kigen S, Mbithi AM, Muturi A, Snow RW,
et al. Ownership and use of mobile phones among health workers,
caregivers of sick children and adult patients in Kenya: cross-
sectional national survey. Glob Health. 2013;9:20.

28. Cormick G, KimNA,Rodgers A, Gibbons L, Buekens PM, Belizán
JM, et al. Interest of pregnant women in the use of SMS (short
message service) text messages for the improvement of perinatal
and postnatal care. Reprod Health. 2012;9:9.

29. WHO. Fact sheet on adolescent health [Internet]. Geneva,
Switzerland: WHO; 2015 Jul. Available from: http://www.wpro.
who.int/mediacentre/factsheets/docs/fs_201202_adolescent_
health/en/

30. Thirumurthy H, Lester R. M-health for health behaviour change in
resource-limited settings: applications to HIV care and beyond. Bull
World Health Organ. 2012;90:390–2.

31. Lester RT, Ritvo P, Mills EJ, Kariri A, Karanja S, Chung MH, et al.
Effects of a mobile phone short message service on antiretroviral
treatment adherence in Kenya (WelTel Kenya1): a randomised trial.
Lancet. 2010;376:1838–45.

32. KebedeM, Zeleke A, AsemahagnM, Fritz F.Willingness to receive
text message medication reminders among patients on antiretroviral
treatment in North West Ethiopia: A cross-sectional study. BMC
Med. Inform. Decis. Mak. [Internet]. 2015 [cited 2016 Sep 15];15
Available from: http://www.biomedcentral.com/1472-6947/15/65

33. Kannisto KA, Koivunen MH, Välimäki MA. Use of mobile phone
text message reminders in health care services: a narrative literature
review. J med Internet res. 2014;16:e222.

34. Aker JC, Mbiti IM. Mobile phones and economic development in
Africa. J Econ Perspect. 2010;24:207–32.

35. Kim J, ZhangW, Nyonyitono M, Lourenco L, Nanfuka M, Okoboi
S, et al. Feasibility and acceptability of mobile phone short message
service as a support for patients receiving antiretroviral therapy in
rural Uganda: a cross-sectional study. J. Int. AIDS Soc. [Internet].

Health Technol.

Author's personal copy

http://www.internetsociety.org/sites/default/files/Internet%20development%20and%20Internet%20governance%20in%20Africa.pdf
http://www.internetsociety.org/sites/default/files/Internet%20development%20and%20Internet%20governance%20in%20Africa.pdf
http://reproductive-health-journal.biomedcentral.com/articles/10.1186/1742-4755-11-8
http://reproductive-health-journal.biomedcentral.com/articles/10.1186/1742-4755-11-8
http://reproductive-health-journal.biomedcentral.com/articles/10.1186/1742-4755-11-8
http://www.globalhealthaction.net/index.php/gha/article/view/15638
http://www.globalhealthaction.net/index.php/gha/article/view/15638
http://journals.uic.edu/ojs/index.php/ojphi/article/view/4814
http://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-12-67
http://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-12-67
http://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-12-67
http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-29
http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-29
http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-29
http://www.jogh.org/documents/issue201601/jogh-06-010401.pdf
http://www.jogh.org/documents/issue201601/jogh-06-010401.pdf
http://www.globalhealthaction.net/index.php/gha/article/view/25606
http://www.globalhealthaction.net/index.php/gha/article/view/25606
http://www.intechopen.com/books/ehealth-and-remote-monitoring/global-health-through-ehealth-telehealth
http://www.intechopen.com/books/ehealth-and-remote-monitoring/global-health-through-ehealth-telehealth
http://www.wpro.who.int/mediacentre/factsheets/docs/fs_201202_adolescent_health/en
http://www.wpro.who.int/mediacentre/factsheets/docs/fs_201202_adolescent_health/en
http://www.wpro.who.int/mediacentre/factsheets/docs/fs_201202_adolescent_health/en
http://www.biomedcentral.com/1472-6947/15/65


2015 [cited 2016 Sep 15];18 Available from: http://www.jiasociety.
org/index.php/jias/article/view/20311

36. Lippman SA, Shade SB, Sumitani J, DeKadt J, Gilvydis JM,
Ratlhagana MJ, et al. Evaluation of short message service and peer
navigation to improve engagement in HIV care in South Africa:
study protocol for a three-arm cluster randomized controlled trial.
Trials [Internet]. 2016 [cited 2016 Sep 15];17. Available from:
http://www.trialsjournal.com/content/17/1/68

37. Martin CA, Upvall MJ. A Mobile Phone HIV Medication
Adherence Intervention: Acceptability and Feasibility Study. J.
Assoc. Nurses AIDS Care [Internet]. 2016 [cited 2016 Sep 16];
Available from: http://linkinghub.elsevier.com/retrieve/pii/
S105532901630084X

38. Clouse K, Schwartz SR,VanRieA, Bassett J, Vermund SH, Pettifor
AE. High mobile phone ownership, but low internet and email
usage among pregnant, HIV-infected women attending antenatal
care in Johannesburg. J Telemed Telecare. 2015;21:104–7.

39. Jennings L, Ong’ech J, Simiyu R, SirengoM, Kassaye S. Exploring
the use of mobile phone technology for the enhancement of the
prevention of mother-to-child transmission of HIV program in
Nyanza, Kenya: a qualitative study. BMC Public Health
[Internet]. 2013 [cited 2016 Sep 15];13 Available from: http://
bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-
13-1131

40. Odeny TA, Bukusi EA, Cohen CR, Yuhas K, Camlin CS,
McClelland RS. Texting improves testing: a randomized trial of
two-way SMS to increase postpartum prevention of mother-to-
child transmission retention and infant HIV testing. Aids.
2014;28:2307–12.

41. Miller CWT, Himelhoch S. Acceptability of mobile phone
Technology for Medication Adherence Interventions among HIV-
positive patients at an Urban Clinic. AIDS res Treat. 2013;2013:1–6.

42. Ishola A, Chipps J. The use of mobile phones to deliver acceptance
and commitment therapy in the prevention of mother-child HIV
transmission in Nigeria. J Telemed Telecare. 2015;21:423–6.

43. Mbuagbaw L, van der Kop ML, Lester RT, Thirumurthy H, Pop-
Eleches C, Smieja M, et al. Mobile phone text messages for im-
proving adherence to antiretroviral therapy (ART): a protocol for an
individual patient data meta-analysis of randomised trials. BMJ
Open. 2013;3:e002954.

44. Mbuagbaw L, Thabane L, Ongolo-Zogo P, Lester RT, Mills E,
Volmink J, et al. The cameroon mobile phone sms (CAMPS) trial:
a protocol for a randomized controlled trial of mobile phone text
messaging versus usual care for improving adherence to highly
active anti-retroviral therapy. Trials [Internet]. 2011 [cited 2016
Sep 15];12 Available from: http://trialsjournal.biomedcentral.com/
articles/10.1186/1745-6215-12-5

45. van der Kop ML, Karanja S, Thabane L, Marra C, Chung MH,
Gelmon L, et al. In-Depth Analysis of Patient-Clinician Cell
Phone Communication during the WelTel Kenya1 Antiretroviral
Adherence Trial. Coyne J, editor. PLoS ONE. 2012;7:e46033.

46. Chi BH, Stringer JS. Mobile phones to improve HIV treatment
adherence. Lancet. 2010;376:1807–8.

47. Pop-Eleches C, Thirumurthy H, Habyarimana JP, Zivin JG.
Goldstein MP, de Walque D, et al. Mobile Phone Technologies
Improve Adherence to Antiretroviral Treatment in a Resource-
Limited Setting: a Randomized Controlled Trial of Text Message
Reminders: AIDS. 2011;25:825–34.

48. Bigna JJR, Kouanfack C, Noubiap JJN, Plottel CS, Koulla-Shiro S.
A randomized blinded controlled trial of mobile phone reminders
on the follow-up medical care of HIV-exposed and HIV-infected
children in Cameroon: study protocol (MORE CARE). Trials.
2013;14:313.

49. Madhvani N, Longinetti E, Santacatterina M, Forsberg BC, El-
Khatib Z. Correlates of mobile phone use in HIV care: results from
a cross-sectional study in South Africa. Prev med rep. 2015;2:512–6.

50. Audureau E, Kahn JG, Besson M-H, Saba J, Ladner J. Scaling up
prevention of mother-to-child HIV transmission programs in sub-
Saharan African countries: a multilevel assessment of site-,
program- and country-level determinants of performance. BMC
Public Health. 2013;13:286.

51. Mofenson LM. Prevention in neglected subpopulations: prevention
of mother-to-child transmission of HIV infection. Clin Infect dis.
2010;50:S130–48.

52. Sinunu MA, Schouten EJ, Wadonda-Kabondo N, Kajawo E, Eliya
M, Moyo K, et al. Evaluating the Impact of Prevention of Mother-
to-Child Transmission of HIV in Malawi through Immunization
Clinic-Based Surveillance. Braitstein P, editor. PLoS ONE.
2014;9:e100741.

53. Ladner J, Besson M-H, Rodrigues M, Saba J, Audureau E.
Performance of HIV Prevent ion of Mother-To-Child
Transmission Programs in Sub-Saharan Africa: Longitudinal
Assessment of 64 Nevirapine-Based Programs Implemented in 25
Countries, 2000–2011. Chung MH, editor. PLOS ONE. 2015;10:
e0130103.

54. Tudor Car L, VanVelthovenMHMMT, Brusamento S, Elmoniry H,
Car J, Majeed A, et al. Integrating Prevention of Mother-to-Child
HIV Transmission Programs to Improve Uptake: A Systematic
Review. Myer L, editor. PLoS ONE. 2012;7:e35268.

55. Chi BH, Bolton-Moore C, Holmes CB. Prevention of mother-to-
child HIV transmissionwithin the continuum ofmaternal, newborn,
and child health services: Curr. Opin HIVAIDS. 2013;8:497–502.

56. Ghoma Linguissi LS, Bisseye C, Poulain P, Ntoumi F, Simpore J.
Prevention of mother-to-child HIV transmission (PMTCT) in the
Republic of Congo: challenges to implementation. J AIDS Clin res.
2015;6:503.

57. Hazemba AN, Ncama BP, Sithole SL. Promotion of exclusive
breastfeeding among HIV-positive mothers: an exploratory qualita-
tive study. Int. Breastfeed. J. [Internet]. 2016 [cited 2016 Oct 18];11
Available from: http://internationalbreastfeedingjournal.
biomedcentral.com/articles/10.1186/s13006-016-0068-7

58. Vermund SH, Global HIV. Epidemiology: a guide for strategies in
prevention and care. Curr HIV/AIDS rep. 2014;11:93–8.

59. Buesseler HM, Kone A, Robinson J, Bakor A, Senturia K.
Breastfeeding: the hidden barrier in Côte d’Ivoire’s quest to elimi-
nate mother-to-child transmission of HIV. J. Int. AIDS Soc.
[Internet]. 2014 [cited 2016 Oct 18];17 Available from: http://
www.jiasociety.org/index.php/jias/article/view/18853

60. Su Y, Yuan C, Zhou Z, Heitner J, Campbell B. Impact of an SMS
advice programme on maternal and newborn health in rural China:
study protocol for a quasi-randomised controlled trial. BMJ Open.
2016;6:e011016.

61. Nyondo AL, Muula AS, Chimwaza AF. Assessment of strategies
for male involvement in the prevention of mother-to-child transmis-
sion of HIV services in Blantyre, Malawi. Glob. Health Action
[Internet]. 2013 [cited 2015 Aug 16];6 Available from: http://
www.globalhealthaction.net/index.php/gha/article/view/22780

62. Kieffer MP, Mattingly M, Giphart A, van de Ven R, Chouraya C,
Walakira M, et al. Lessons learned from Early implementation of
option B+: the Elizabeth Glaser Pediatric AIDS Foundation expe-
rience in 11 African countries. JAIDS J Acquir Immune Defic
Syndr. 2014;67:S188–94.

63. Barrington J, Wereko-Brobby O,Ward P, MwafongoW, Kungulwe
S. SMS for life: a pilot project to improve anti-malarial drug supply
management in rural Tanzania using standard technology. Malar J.
2010;9:298.

64. Rodrigues R, Bogg L, Shet A, Kumar DS, De Costa A. mobile
phones to support adherence to antiretroviral therapy: what would
it cost the Indian National AIDS Control Programme? J. Int. AIDS
Soc. [Internet]. 2014 [cited 2016 Sep 15];17 Available from: http://
www.jiasociety.org/index.php/jias/article/view/19036

Health Technol.

Author's personal copy

http://www.jiasociety.org/index.php/jias/article/view/20311
http://www.jiasociety.org/index.php/jias/article/view/20311
http://www.trialsjournal.com/content/17/1/68
http://linkinghub.elsevier.com/retrieve/pii/S105532901630084X
http://linkinghub.elsevier.com/retrieve/pii/S105532901630084X
http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-1131
http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-1131
http://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-13-1131
http://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-12-5
http://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-12-5
http://internationalbreastfeedingjournal.biomedcentral.com/articles/10.1186/s13006-016-0068-7
http://internationalbreastfeedingjournal.biomedcentral.com/articles/10.1186/s13006-016-0068-7
http://www.jiasociety.org/index.php/jias/article/view/18853
http://www.jiasociety.org/index.php/jias/article/view/18853
http://www.globalhealthaction.net/index.php/gha/article/view/22780
http://www.globalhealthaction.net/index.php/gha/article/view/22780
http://www.jiasociety.org/index.php/jias/article/view/19036
http://www.jiasociety.org/index.php/jias/article/view/19036


65. Joseph Davey D, Nhavoto JA, Augusto O, Ponce W, Traca D,
Nguimfack A, et al. SMSaúde: evaluating mobile phone text re-
minders to improve retention in HIV Care for Patients on antiretro-
viral therapy in Mozambique. JAIDS J. Acquir. Immune Defic.
Syndr. 2016;73:e23–30.

66. Axelsson JM, Hallager S, Barfod TS. Antiretroviral therapy adher-
ence strategies used by patients of a large HIV clinic in Lesotho. J.
Health Popul. Nutr. [Internet]. 2015 [cited 2016 Sep 16];33
Available from: http://www.jhpn.org/content/33/1/10

67. Howard AA, Hirsch-Moverman Y, Frederix K, Daftary A, Saito S,
Gross T, et al. The START Study to evaluate the effectiveness of a
combination intervention package to enhance antiretroviral therapy
uptake and retention during TB treatment among TB/HIV patients
in Lesotho: rationale and design of a mixed-methods, cluster-
randomized trial. Glob. Health Action [Internet]. 2016 [cited 2016
Sep 16];9 Available from: http://www.globalhealthaction.net/index.
php/gha/article/view/31543

68. Odeny TA, Bailey RC, Bukusi EA, Simoni JM, Tapia KA, Yuhas
K, et al. Text Messaging to Improve Attendance at Post-Operative
Clinic Visits after Adult Male Circumcision for HIV Prevention: A
Randomized Controlled Trial. Braitstein P, editor. PLoS ONE.
2012;7:e43832.

69. Njuguna N, Ngure K,MugoN, Sambu C, Sianyo C, Gakuo S, et al.
The effect of Human Immunodeficiency Virus prevention and re-
productive health text messages on Human Immunodeficiency
Virus testing among young women in rural Kenya: a pilot study.
Sex Transm dis. 2016;43:353–9.

70. Domek GJ, Contreras-Roldan IL, O’Leary ST, Bull S, Furniss A,
Kempe A, et al. SMS text message reminders to improve infant
vaccination coverage in Guatemala: a pilot randomized controlled
trial. Vaccine. 2016;34:2437–43.

71. Uddin MJ, ShamsuzzamanM, Horng L, Labrique A, Vasudevan L,
Zeller K, et al. Use of mobile phones for improving vaccination
coverage among children living in rural hard-to-reach areas and
urban streets of Bangladesh. Vaccine. 2016;34:276–83.

72. Leach-Lemens C. The use ofmobile phones in care HIVand treatment
of HIV / AIDS in practice (HATIP) prevention. Quest. 2009;137

73. Kunutsor S, Walley J, Katabira E, Muchuro S, Balidawa H,
Namagala E, et al. Usingmobile phones to improve clinic attendance
amongst an antiretroviral treatment cohort in rural Uganda: a cross-
sectional and prospective study. AIDS Behav. 2010;14:1347–52.

74. Seidenberg P, Nicholson S, Schaefer M, Semrau K, Bweupe M,
Masese N, et al. Early infant diagnosis of HIV infection in
Zambia through mobile phone texting of blood test results. Bull
World Health Organ. 2012;90:348–56.

75. Koshy E, Car J, Majeed A. Effectiveness of mobile-phone short
message service (SMS) reminders for ophthalmology outpatient
appointments: Observational study. BMC Ophthalmol. [Internet].
2008 [cited 2017May 20];8 Available from: http://bmcophthalmol.
biomedcentral.com/articles/10.1186/1471-2415-8-9

76. Sondaal SFV, Browne JL, Amoakoh-Coleman M, Borgstein A,
Miltenburg AS, Verwijs M, et al. Assessing the Effect of mHealth
Interventions in Improving Maternal and Neonatal Care in Low-
and Middle-Income Countries: A Systematic Review. Li D, editor.
PLOS ONE. 2016;11:e0154664.

77. Gebrehiwot T, San Sebastian M, Edin K, Goicolea I. Health
workers’ perceptions of facilitators of and barriers to institutional
delivery in Tigray, Northern Ethiopia. BMC Pregnancy Childbirth
[Internet]. 2014 [cited 2016 Oct 18];14 Available from: http://

bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/
1471-2393-14-137

78. Hamdela B. Predictors of Health Facility Delivery Service
Utilization in Lemo District, South Ethiopia: Unmatched Case
Control Study. J. Pregnancy Child Health [Internet]. 2015 [cited
2016 Oct 18];2 Available from: http://www.omicsgroup.org/
journals/predictors-of-health-facility-delivery-service-utilization-
in-lemo-district-south-ethiopia-unmatched-case-control-study-
2376-127X-1000152.php?aid=49732

79. Silva R, AmouzouA,MunosM,Marsh A, Hazel E, Victora C, et al.
Can Community Health Workers Report Accurately on Births and
Deaths? Results of Field Assessments in Ethiopia, Malawi and
Mali. Diemert DJ, editor. PLOS ONE. 2016;11:e0144662.

80. Lund S, Boas IM, Bedesa T, Fekede W, Nielsen HS, Sørensen BL.
Association between the safe delivery app and quality of care and
perinatal survival in Ethiopia: a randomized clinical trial. JAMA
Pediatr. 2016;170:765.

81. Barron P, Pillay Y, Fernandes A, Sebidi J, Allen R. The
MomConnect mHealth initiative in South Africa: Early impact on
the supply side of MCH services. J Public Health Policy. 2016;37:
201–12.

82. Chola L, McGee S, Tugendhaft A, Buchmann E, Hofman K.
Scaling Up Family Planning to Reduce Maternal and Child
Mortality: The Potential Costs and Benefits of Modern
Contraceptive Use in South Africa. Bammann K, editor. PLOS
ONE. 2015;10:e0130077.

83. Maredza M, Chola L, Hofman K. Economic evaluations of inter-
ventions to reduce neonatal morbidity andmortality: a review of the
evidence in LMICs and its implications for South Africa. Cost Eff.
Resour. Alloc. [Internet]. 2016 [cited 2016 Sep 15];14. Available
from: http://resource-allocation.biomedcentral.com/articles/10.
1186/s12962-015-0049-5

84. Rhoda N, Greenfield D, Muller M, Prinsloo R, Pattinson R,
Kauchali S, et al. Experiences with perinatal death reviews in
South Africa-the perinatal problem identification Programme: scal-
ing up from programme to province to country. BJOG Int J Obstet
Gynaecol. 2014;121:160–6.

85. Afua Entsieh A, Emmelin M, Odberg Pettersson K. Learning the
ABCs of pregnancy and newborn care through mobile technology.
Glob. Health Action [Internet]. 2015 [cited 2016 Sep 15];8
Available from: http://www.globalhealthaction.net/index.php/gha/
article/view/29340

86. LeFevre AE, Mohan D, Hutchful D, Jennings L, Mehl G, Labrique
A, et al. Mobile Technology for Community Health in Ghana: what
happens when technical functionality threatens the effectiveness of
digital health programs? BMCMed. Inform. Decis. Mak. [Internet].
2017 [cited 2017 May 11];17 Available from: http://
bmcmedinformdecismak.biomedcentral.com/articles/10.1186/
s12911-017-0421-9

87. Ogundipe Olubiyi L. Experiences of women participating in a safe
motherhood (Abiye) project in Ondo state of Nigeria Int. J. Curr.
Microbiol. Appl. Sci. Nigeria; 2013;148–161.

88. GiftedMon. GiftedMom Developer Story: The Story Behind the
Application. http://www.giftedmom.org/. 2017;

89. Nhavoto JA, Grönlund Å, Chaquilla WP. SMSaúde: design, devel-
opment, and implementation of a remote/mobile patient manage-
ment system to improve retention in care for HIV/AIDS and tuber-
culosis patients. JMIR MHealth UHealth. 2015;3:e26.

Health Technol.

Author's personal copy

http://www.jhpn.org/content/33/1/10
http://www.globalhealthaction.net/index.php/gha/article/view/31543
http://www.globalhealthaction.net/index.php/gha/article/view/31543
http://bmcophthalmol.biomedcentral.com/articles/10.1186/1471-2415-8-9
http://bmcophthalmol.biomedcentral.com/articles/10.1186/1471-2415-8-9
http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-137
http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-137
http://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-137
http://www.omicsgroup.org/journals/predictors-of-health-facility-delivery-service-utilization-in-lemo-district-south-ethiopia-unmatched-case-control-study-2376-127X-1000152.php?aid=49732
http://www.omicsgroup.org/journals/predictors-of-health-facility-delivery-service-utilization-in-lemo-district-south-ethiopia-unmatched-case-control-study-2376-127X-1000152.php?aid=49732
http://www.omicsgroup.org/journals/predictors-of-health-facility-delivery-service-utilization-in-lemo-district-south-ethiopia-unmatched-case-control-study-2376-127X-1000152.php?aid=49732
http://www.omicsgroup.org/journals/predictors-of-health-facility-delivery-service-utilization-in-lemo-district-south-ethiopia-unmatched-case-control-study-2376-127X-1000152.php?aid=49732
http://resource-allocation.biomedcentral.com/articles/10.1186/s12962-015-0049-5
http://resource-allocation.biomedcentral.com/articles/10.1186/s12962-015-0049-5
http://www.globalhealthaction.net/index.php/gha/article/view/29340
http://www.globalhealthaction.net/index.php/gha/article/view/29340
http://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-017-0421-9
http://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-017-0421-9
http://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-017-0421-9
http://www.giftedmom.org

	Mobile applications: effective tools against HIV in Africa
	Abstract
	Introduction
	Method
	Search for relevant publications
	Exclusion and inclusion criteria

	Results
	Mobile applications for the promotion of maternal and child health: A challenge met in Africa
	HIV: Short message system (SMS) reminders
	Projects design on mobile applications usage in health: A challenge for the Republic of Congo
	Barriers to mobile phone technology to improve health in the Republic of Congo

	Discussion
	The financial sustainability of mobile for reproductive health (M4RH): Example in Tanzania
	Considering long-term solutions
	Problems of sustainability and scaleability can it be overcome?

	Conclusion
	References


