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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
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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 education messages. 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 . 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,
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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 ARV using 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 “at 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

@ Springer



Health Technol.

‘s1o1IRq o[dn[NW Y)IM Pade] pue Orjoeyd ‘pajoensIp [of
jerp soAl syuedronied ur pakerd dde o ojox aantoddns

(141 pajjo4uo)
Ay Sunsa3sns “[se) [BUONIPPE JO ‘USPING B JOU PUE ‘SIAI] -03ueyo I01ABYDq PR2IUOPUDY]) BILY
[Lg] oy jo yred e dwoooq pey it jey Suness syuedionred 1SON syuedronred +ATH 09 aanisod pue doudIoype JudUnEean dA01dwy o nos  JNLABPOL{RIRD,,
SIOPUILIAI JX3} PIATIIOAI ared (1v) Aderoy enaonamue (o147 po1U11D
pue [V panels A[Juadal oym dsoy) pue sjuaned ur uonudjal syuened paaordwr siopuruol pastuopup.L 2J1SHJnuL)
[68 ‘59 ‘L¥] ueqIn Jo 9Ied ur uonudjaI pasoidur sagessowr jxa, syuaned pajojuI-ATH [qISI 08 %9} duoyd o[1qour Je[n3aI JOYIoYM den[eaq o, anbiquiezopy ¢, 9pneSAS,,
UdWOM PaI)SIFar
9Je)s opu(Q) ur djer Ayjepiouwt 000€ INOQE JO JNO SALIOAI[OP ‘[199 Jo asn oy ySnoiyy BLIOSIN , QATRIIU]
[L8 ‘¥] [euI)eW pUE JuRjul 9onpal sey swnweiSord A1Qy Ay €0 Ssowim sey swurerSord oy, i[eay [eussjewt Jo uondwnsuod saoIAIes oAaoxdwy of, POOUIOYIOIA 9FeS A1qV,,
‘Auieyews € 0) Jodsuern J0j ATATOP AouoSIowd
"Apuaimd pagesus SIANIOM e AJIUnwod ()gg pue JO oseo ur d3reyd Jo 221 [[ed 03 Apiqrssod yum
SIAS + 000°00S "%07 JO 93LIOAE UO PISLAIOUT JARY PR19)SI3A1 SUI0qMAU ‘sauoyd orrqowr wiay) SurAld Aq ‘yaqpyIyo Surmp 1p uooIdWeR)) pue
[88 L8 ‘¥] SONIUNUILIOD SO Ul SAJBI dIUBPUINE [BIRUAUE Y], pue uowom jueusard 0O¢‘c]  Oym Seare [ernt ul SUIAI] USWIOM JO JOQUUNU A1) NPy O, BLIOSIN WON PIYID),,
wnaedysod
‘uonewIoul yi[eay 0} ansodxa aaordurr pue soSud|feyo P2[[OIUD 2IOM USWOM / 98} [
KIOAT[Op 91e31IW 0} B)EP JO SN AJoWn) 910U pue AoueuJoid Juump NN "SISUIOUW PUB UOWIOM
[98 s8] J10J POJU A} SEA 1A} ‘SUOIBPUIOIL ) SUOWY Ul PO[JOIUD dIOM UWOM ()L €/ yueudard o) soSenJue [eoo] ur safessow yorb puss o, BUBYD) *, AJIMPIIA J[IGOIA,,
‘SIONIOM J[BaY QUWIOS JO INOIABYI]
J0 93ueyd pue S)NO-300)s InIp PIsLaIIIP 109UUOWOJA UO PAISISIZAL
[78-18 ‘L1] *3°0 ‘se01A10S JO Ajpenb oy ur sjuowosordwr oy, orom uowom jueudard 76°€8S *A)IPIQIOW JUBJUT PUE [EUISJEW PUB AJ[E)MOW 90NPAI O],  BOLY UNOS,, HITVAHW,,
“qIqpIYo SuLmp suonedr duwoos
uonoNpoNuUI I9e syjuow 7| se 3uof se J11)9)$qQO d1Seq AJIuapl 0} s1oxom yedy djoy
UONB)IOSNSAT [EJRUOAU UI S[[IS pue a3pa[mouy SIONIOM QIBD [y ‘saLpunod SurdojoAdp ur a1ed Jo
(SIONIOM Q1D U)[eay 9y} urepsns pue daoxdwir 0) 9/ ] pue UOISSIUPE Je papnjoul Aynpenb pue SIS SIOHIOM [I[edy UoySuons pue o1ed (s21p1ys paznuopun.i)
[og—2L] PO 9ATIOR Uk sem AIOAIR( 9jeS ddy oy, 21om JOqe[ 9ATIOR UT USWOM [()9€ [BIBUOSU pUE JLN)sqo Aouadiowo jo Aienb oy aroxdwy of, erdorpy  A1oareq ajes ddy,,
Koueudaxd Sulmp sysia ‘ooue)sIsse ey payyifenb Apueoyrudis pasearour yorym
2IED [BJRUIIUE INOJ PIPUSWILIOI ) FUIAIIAI (sjonuod ‘oFessow 1x9) AQ SUI0QMAU PUB SIAYIOW JO dIed JS00q O],
udwom jo uontodoid oty pasearour Apueoyyrusis 6€21 PUB SUOTIUSAINUT "YMIQPIIYO 0} paje[ar suoneorduwod
[92 1] uonuAAINUI duoyd J[IqOW SIOYOW PaIIM Y, 11€1) uowom jueudaid 0G5z woy syeap Sunuaraid ur ssardord oxewr o, eruezue], . VINVIAL,
(s109lqgns jo roquunu) Anuno)) pue
REN| SSO00NS Y} MOV JO SAIELIEU JOLIg Apmys oy Jo 9z1§ synsaxrpug  uoneordde ojiqow Jo swreN

SOLIUNOD UBOLY PAjoR[as ul suonedrjdde ofiqow uo syoafoxd swos jo Arewwung | J[qeL

pringer

Qs


http://www.jhsph.edu/departments/international-health/_documents/USAIDmHealthCompendiumVol2FINAL.pdf

Health Technol.

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.
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