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1. Introduction

Digital health is transforming the field of medicine; the term
Digital health refers to the growing number of interactions that
occur between digital technology and health. mHealth provides
the opportunity to deliver healthcare interventions to patients
on their smartphones; mHealth or ‘mobile health’ is a subset of
digital health specifically dedicated to use of mobile devices and
wearable technologies. Younger individuals constitute
a disproportionate share of smartphone owners [1]. Younger
individuals also disproportionately acquire HIV [2], representing
almost one third of all newHIV infections globally [3]. Further, the
incidence of HIV infection among young people is projected to
increase globally [4]. Efforts to design interventions to end this
disparity in HIV infection should recognize the opportunity of
mHealth. mHealth interventions have demonstrated benefits for
people living with HIV (PLWH). Some multilateral organizations
and government programs have made important efforts to
incorporate these technologies for the betterment of patient
health. However, though the field of mHealth is promising, glo-
bal median ownership of smartphones (the primary technology
for accessing mHealth) reaches only 59% [5]. Older, less-
educated, and lower-income individuals are more likely to lack
smartphone and internet access [5]. It is imperative to recognize
and close this ‘digital divide’ so that all patients have the oppor-
tunity to benefit from mHealth.

2. mHealth lessons from studies in HIV

mHealth interventions include text messaging services (often
abbreviated SMS, for ‘short message service’) and mobile appli-
cations, typically accessed on smartphones. SMS-only interven-
tions improve visit attendance, CD4 count, viral suppression, and
medication adherence in patients living with HIV [6], and they
improve the odds of medication adherence across chronic dis-
eases two-fold, independent of SMS frequency [7]. Mixed
mHealth interventions (using SMS, apps, and/or wearable
devices) have shown positive outcomes in HIV retention in care
and clinical outcomes [8], A review of 45 HIV-related mHealth
interventions showed a primary focus on medication adherence,
with an additional 17.8% targeting both medication adherence

and virologic suppression [9]. While a minority (42%) of interven-
tions were based on behavioral theories, 74% of theory-driven
interventions were efficacious in achieving outcomes of medica-
tion adherence, virologic suppression, and retention in care.
mHealth interventions are promising tools to support the
achievement of the UNAIDS 90-90-90 targets (90% of PLWH are
aware of their status, 90% of PLWH are on antiretroviral therapy,
and 90% of those on therapy have undetectable HIV viral
loads [10]).

Beyond treatment and care of PLWH, mHealth interventions
can also prevent new HIV diagnoses: Evidence is building to
demonstrate increased medication adherence of pre-exposure
prophylaxis for patients at risk of acquiring HIV [11,12]. There is
additional interest in leveraging existing geosocial networking
apps to deliver HIV prevention mHealth interventions [13].
Common among young men who have sex with men, geosocial
networking apps connect users with others nearby and are often
used to identify potential sexual partners [14]. One limitation of
this approach is that the majority of geosocial networking app
users are of higher education and higher income, limiting the
ability to reach underserved individuals at risk for acquiring
HIV [14].

Despite successes, results from mHealth interventions are
heterogeneous [15]. This heterogeneity may derive from the
inclusion of efficacy studies evaluating commercially produced
applications, which are frequently not created in collaboration
with clinicians [16,17], nor with the involvement of the target
patient population [18], nor with theoretical grounding in or
usage of evidence-based components [16,18,19]. Clinicians who
wish to deploy mHealth interventions, as with any other ther-
apeutic or preventive measure, should review the quality of
evidence supporting their use.

3. Surmountable barriers to mHealth access

To participate in mHealth, patients must have mobile phones –
and preferably, smartphones with data network access. Globally,
the number of smartphone owners continues to rise: among 39
countries surveyed by Pew Research in 2018, 59% of individuals
own a smartphone and 75% are online at least occasionally [5].
Even among groups traditionally considered to be ‘disconnected,’
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rates of mobile phone ownership and data network penetration
are relatively high. For example, the United Nations High
Commissioner for Refugees reports that 93% of all refugees live
in areas serviced by at least a 2G data network with 62% of
refugees living in 3G areas [20]. Some governments are taking
concrete action to connect their entire populations: Brazil’s
‘Internet for All’ program has launched a satellite and intends to
install antennae so that the country’s 57 million unconnected
individuals can access the internet [21]. Additionally, global inter-
net speeds are improving, if slowly [22]. Increasing fiber-optic
network coverage and decreasing price (potentially by unbund-
ling policies) in order to stimulate competition are associated with
improved internet speed across various countries [22,23]. Some
rural areas, ignored by large private sector companies, access
community broadband through publicly-owned groups or utilities
[23].

The digital divide is decreasing in some areas. White space
broadband (reserved radio spectrum previously left empty to
prevent interference between analog TV broadcasts) can deliver
wireless internet across vast distances and through walls. After
pilot studies throughout the globe, the first commercial applica-
tion of white space was deployed in rural northern California [24].
mHealth can even disproportionately improve health among
vulnerable populations. As a measure of province population,
impoverished and rural Limpopo consistently demonstrates the
highest percentage of participants registered and completing
the first antenatal visit with use of MomConnect, South Africa’s
national text messaging program to support pregnant women
[25]. Internet access and mHealth interventions can improve the
digital divide, especially among vulnerable populations.

Nonetheless, the digital divide persists globally, with older,
less-educated, lower-income, and female individuals less likely to
own a smartphone [5]. Even though 77% of all Americans own
smartphones [5], there is a 10 percentage point gap in smart-
phone ownership for nonurban Americans [26]. In India (where
only 28% of individuals own a smartphone) the rural-urban
divide for smartphone ownership is twice that [27]. In emerging
markets, the highest perceived barriers to mobile phone owner-
ship relate not to values, security, or trust, but to handset cost
[28]. The ability of an individual in an emerging market to pur-
chase a smartphone varies widely, but multiple methods have
demonstrated success in increasing smartphone access.
Microfinancing, savings platforms, partnering with rural agent
networks, localization of components, and personalization to
local markets all increase smartphone access in emerging econo-
mies [28]. Revisiting internet speeds, countries who already have
higher internet speeds are increasing speeds at a faster rate than
those with slower internet speeds, resulting in a persistent and
widening gap [22]. Without adequate attention to issues of
mobile technology access, speed, and ownership, concern right-
fully arises that the digital divide could widen instead of improve.

4. Rising global recognition of the importance of
mHealth and access to mobile technologies

Despite barriers, the development of international programs and
policies demonstrates growing recognition of mHealth’s potential
to improve the health of individuals worldwide. To encourage

global adoption of information technologies for the betterment
of patient health, the World Health Organization (WHO) and the
International Telecommunication Union (ITU) have together ela-
borated an eHealth Strategy Toolkit [29]. The WHO-ITU partner-
ship further created the Be He@lthy, Be Mobile Initiative to
implement mHealth strategies targeting noncommunicable dis-
ease prevention andmanagement [30]. WHO-ITU also created the
European Union mHealth Hub to increase mHealth collaboration
throughout the region [31].

Few actionable national policies related to mHealth exist
[32], but they are emerging. All 10 African countries surveyed
by GMSA as part of the mNutrition initiative have national
mHealth policies, with many embedded into larger health pol-
icy [33]. Though most countries of the EU have not initiated
national mHealth legislation, at least four member states have
systems to endorse or certify mHealth applications [34]. The
United States has passed mHealth legislation focused on
expansion of mHealth related technologies and incorporation
of mHealth into health systems. In 2012, the Federal
Communications Commission (FCC) allocated specific radio
spectrum to medical body area networks, in order to allow
these wireless sensors to transmit patient health data directly
to a healthcare team, whether in or outside of patient care areas
[35]. Specifically citing the ability of mHealth to improve patient
health outcomes, the FCC launched the Connected Care Pilot
Program inquiry in 2018 to encourage the direct delivery of
broadband-enabled health devices to low-income and rural
Americans [36]. Additionally, the Centers for Medicare and
Medicaid Services has linked Medicare payment adjustments
to the incorporation of patient-generated health data into
a certified electronic health record [37]. There are similar pro-
grams linking patient-generated data to electronic records scat-
tered throughout small regions of the EU member states as
well [34].

To expand internet access throughout the nation, the
Independent Communications Authority of South Africa released
regulations on the use of white spaces in 2018 [38]. With regard
to internet speed, the FCC expanded the Mobility Fund in 2017
to improve 4G LTE coverage and deliver median data speeds of
10/1 Megabits per second across rural America and Tribal lands
[39]. Madagascar achieved the fastest fixed broadband speeds in
Africa – placing 2 spots after the US and 13 ahead of the United
Kingdom – through partnership with private telecommunica-
tions operators to access the underwater EASSy cable [22,40].
Moving on to direct provision of smartphones, the United States
FCC Lifeline program (originally established under President
Reagan and further elaborated by President Obama) subsidizes
broadband access as well as bundled voice and data plans for
citizens living at or below 135% of the federal poverty line [41].
Similarly, the Indian state of Rajasthan provides smartphone
subsidies to low-income citizens via the Bhamashah Digital
Parivaar Yojana program [42].

The United Nations numbers information, health, education,
and income among the human rights [43]. Further, the Human
Rights Council has directed member states to formulate policies
for universal access to the internet, with the goal of closing the
gender and digital divides [44]. In the Information Age, access to
the internet is necessary to exercise the rights to information,
health, education, and income [45]. Philosophically speaking,
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those conditions necessary to exercise human rights are indis-
tinguishable from, and of equal status to, the rights themselves –
that which is necessary to fully realize a human right is itself
a right [46]. Since internet access promotes realization of the
rights to information, health, education, and income [47], inter-
net access can be considered philosophically indistinguishable
from those rights. Smartphones, the most popular method to
access the internet [48], assure the right to information and
permit patients to take part in mHealth interventions. As such,
access to the internet via smartphones approximates the human
rights to information, health, education, and income. This rights-
based approach to mHealth echoes the arguments made in the
powerful UNAIDS 90-90-90 call [10].

5. Conclusion

mHealth interventions can improve patient outcomes in HIV, and
this serves as a model for other chronic disease conditions. With
growing network penetration and increasing mHealth efficacy,
smartphone access may lessen the digital health divide, posi-
tively affecting youth at risk of HIV,minority populations, those of
lower education, and those of lower socioeconomic status. The
medical field should act to close the divide so that all patients –
especially those living with HIV – can access the potential bene-
fits of mHealth. It is necessary that patients have the ability to
utilize a smartphone, accessing and participating with their digi-
tal health options via the internet. For those patients who lack
the support to own these technologies, it is crucial that such be
provided to them. In the Information Age, anything less is
injustice.

Funding

R Dillingham and K S Ingersoll provide consulting services to Warm Health
Technology Inc. This company has licensed the PositiveLinks technology
from the University of Virginia and is working with other entities to
implement the PositiveLinks program. The authors have no other relevant
affiliations or financial involvement with any organization or entity with
a financial interest in or financial conflict with the subject matter or
materials discussed in the manuscript apart from those disclosed.

Declaration of interest

Dr. Campbell's effort on this work was funded by a training grant provided
to the University of Virginia by the National Institute of Allergy and
Infectious Diseases [T32AI055432-16] .

Reviewer disclosures

Peer reviewers on this manuscript have no relevant financial or other
relationships to disclose.

ORCID

Breanna R. Campbell http://orcid.org/0000-0001-5019-9378
Karen S. Ingersoll http://orcid.org/0000-0001-8115-2548
Tabor E. Flickinger http://orcid.org/0000-0001-8820-2536
Rebecca Dillingham http://orcid.org/0000-0001-9748-1215

References

Papers of special note have been highlighted as either of interest (•) or of
considerable interest (••) to readers.

1. Pew Research Center. Mobile fact sheet [Internet]. 2018 [cited 2018
Aug 1]. Available from: http://www.pewinternet.org/fact-sheet
/mobile/

2. Linley L, Johnson AS, Song R, et al. Estimated HIV incidence and
prevalence in the United States, 2010–2015 [Internet]. Vol. 23, HIV
Surveillance Supplemental Report; 2018 [cited 2019 Jan 25].
Available from: http://www.cdc.gov/hiv/library/reports/hiv-
surveillance.html.http://www.cdc.gov/hiv/library/reports/hiv-
surveillance.htmlhttp://wwwn.cdc.gov/dcs/ContactUs/Form

3. The Global HIV/AIDS Epidemic [Internet]. San Francisco; 2018 [cited
2019 Jan 25]. Available from: http://files.kff.org/attachment/Fact-
Sheet-The-Global-HIV-AIDS-Epidemic

4. United Nations Children’s Fund. For every child, end AIDS –
seventh stocktaking report [Internet]. New York; 2016 [cited 2019
Jan 25]. Available from: www.childrenandaids.org

5. Poushter J, Bishop C, Chwe H. Social media use continues to rise in
developing countries, but plateaus across developed ones; 2018
Jun. [cited 2019 Jan 25]. Available from: http://www.pewglobal.org/
2018/06/19/social-media-use-continues-to-rise-in-developing-coun
tries-but-plateaus-across-developed-ones/

6. Mayer JE, Fontelo P. Meta-analysis on the effect of text message
reminders for HIV-related compliance. AIDS Care. 2017;29(4):409–417.

•• Comprehensive review of SMS interventions to support HIV
medicatino adherence.

7. Thakkar J, Kurup R, Laba T-L, et al. Mobile telephone text messa-
ging for medication adherence in chronic disease: a meta-analysis.
JAMA Intern Med [Internet]. 2016;176(3):340. Available from: http://
archinte.jamanetwork.com/article.aspx?doi=10.1001/jamain
ternmed.2015.7667

•• Important review of SMS for chronic diseases.
8. Dillingham R, Ingersoll K, Flickinger TE, et al. PositiveLinks: a mobile

health intervention for retention in HIV care and clinical outcomes
with 12-month follow-up. AIDS Patient Care STDS [Internet].
2018;32(6):241–250. Available from: https://www.scopus.com/
inward/record.uri?eid=2-s2.0-85047903905&doi=10.1089%2Fapc.
2 0 1 7 . 0 3 0 3 & p a r t n e r I D = 4 0 & m d 5 =
afb1d43ee791e3bf5a531f7489e7b97a

9. Henny KD, Wilkes AL, McDonald CM, et al. A rapid review of
eHealth interventions addressing the continuum of HIV care
(2007–2017). AIDS Behav. 2018;22(1):43–63.

•• Important review and assessment of eHealth interventions to
improve the HIV continuum of care.

10. Joint United Nations Programme on HIV/AIDS (UNAIDS). 90-90-90:
an ambitious treatment target to help end the AIDS epidemic
[Internet]. Geneva; 2014 [cited 2018 Oct 16]. Available from:
http://www.unaids.org/sites/default/files/media_asset/90-90-90_
en.pdf

11. Fuchs JD, Stojanovski K, Vittinghoff E, et al. A mobile health strat-
egy to support adherence to antiretroviral preexposure
prophylaxis. AIDS Patient Care STDS [Internet]. 2018 [cited 2018
Oct 16];32(3):104–111. Available from: https://www.liebertpub.
com/doi/pdf/10.1089/apc.2017.0255

12. Moore DJ, Jain S, Dubé MP, et al. Randomized controlled trial of daily
text messages to support adherence to preexposure prophylaxis in
individuals at risk for human immunodeficiency virus: the TAPIR
study. Clin Infect Dis [Internet]. 2018 [cited 2018 Oct 16];66
(15 May):1566–1572. Available from: https://academic.oup.com/cid/
article/66/10/1566/4656156

13. Chow JY, Klausner JD. Use of geosocial networking applications to
reach men who have sex with men: progress and opportunities for
improvement. Sex Transm Infect [Internet]. 2018 cited 2019 Jan
28;94(6):396–397. Available from: http://sti.bmj.com/

14. Zou H, Fan S. Characteristics of men who have sex with men who
use smartphone geosocial networking applications and implica-
tions for HIV interventions: a systematic review and meta-analysis.
Arch Sex Behav [Internet]. 2017 [cited 2019 Jan 25];46:885–894.

EXPERT REVIEW OF ANTI-INFECTIVE THERAPY 143

http://www.pewinternet.org/fact-sheet/mobile/
http://www.pewinternet.org/fact-sheet/mobile/
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html.http://www.cdc.gov/hiv/library/reports/hiv-surveillance.htmlhttp://wwwn.cdc.gov/dcs/ContactUs/Form
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html.http://www.cdc.gov/hiv/library/reports/hiv-surveillance.htmlhttp://wwwn.cdc.gov/dcs/ContactUs/Form
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html.http://www.cdc.gov/hiv/library/reports/hiv-surveillance.htmlhttp://wwwn.cdc.gov/dcs/ContactUs/Form
http://files.kff.org/attachment/Fact-Sheet-The-Global-HIV-AIDS-Epidemic
http://files.kff.org/attachment/Fact-Sheet-The-Global-HIV-AIDS-Epidemic
http://www.childrenandaids.org
http://www.pewglobal.org/2018/06/19/social-media-use-continues-to-rise-in-developing-countries-but-plateaus-across-developed-ones/
http://www.pewglobal.org/2018/06/19/social-media-use-continues-to-rise-in-developing-countries-but-plateaus-across-developed-ones/
http://www.pewglobal.org/2018/06/19/social-media-use-continues-to-rise-in-developing-countries-but-plateaus-across-developed-ones/
http://archinte.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2015.7667
http://archinte.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2015.7667
http://archinte.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2015.7667
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047903905%26doi=10.1089%2Fapc.2017.0303%26partnerID=40%26md5=afb1d43ee791e3bf5a531f7489e7b97a
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047903905%26doi=10.1089%2Fapc.2017.0303%26partnerID=40%26md5=afb1d43ee791e3bf5a531f7489e7b97a
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047903905%26doi=10.1089%2Fapc.2017.0303%26partnerID=40%26md5=afb1d43ee791e3bf5a531f7489e7b97a
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85047903905%26doi=10.1089%2Fapc.2017.0303%26partnerID=40%26md5=afb1d43ee791e3bf5a531f7489e7b97a
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
https://www.liebertpub.com/doi/pdf/10.1089/apc.2017.0255
https://www.liebertpub.com/doi/pdf/10.1089/apc.2017.0255
https://academic.oup.com/cid/article/66/10/1566/4656156
https://academic.oup.com/cid/article/66/10/1566/4656156
http://sti.bmj.com/


Available from: https://link.springer.com/content/pdf/10.1007%
2Fs10508-016-0709-3.pdf

15. Hamine S, Gerth-Guyette E, Faulx D, et al. Impact of mhealth chronic
disease management on treatment adherence and patient out-
comes: a systematic review. J Med Internet Res [Internet]. 2015
[cited 2018 Sep 19];17(2):e52. Available from: http://www.jmir.org/
2015/2/e52/

16. Sucala M, Cuijpers P, Muench F, et al. Anxiety: there is an app for
that. A systematic review of anxiety apps. Depress Anxiety.
2017;34:518–525.

17. Hamilton AD, Brady RRW. Medical professional involvement in smart-
phone “apps” in dermatology. Br J Dermatol. 2012;167:220–221.

18. Lalloo C, Shah U, Birnie KA, et al. Commercially available smartphone
apps to support postoperative pain self-management: scoping
review. JMIR mHealth uHealth [Internet]. 2017 [cited 2018 Sep 25];5
(10):e162. Available from: http://mhealth.jmir.org/2017/10/e162/

19. De La Vega R, Miró J. mHealth: a strategic field without a solid
scientific soul. a systematic review of pain-related apps. PLoS One
[Internet]. 2014 [cited 2018 Sep 25];9(7):e101312. Available from:
www.plosone.org

20. UNHCR. Connecting refugees: how internet and mobile connectiv-
ity can improve refugee well-being and transform humanitarian
action. Geneva; 2016 Jun [cited 2018 Sep 25]. Available from:
https://www.unhcr.org/5770d43c4.pdf

21. Mari A. “Internet for All” plan advances in Brazil. ZDNet [Internet].
2018 [cited 2018 Oct 1]. Available from: https://www.zdnet.com/
article/internet-for-all-plan-advances-in-brazil/

22. Howdle D, Ashton M Worldwide broadband speed league 2018
[Internet]. Cable. 2018 [cited 2019 Jan 28]. Available from: https://
www.cable.co.uk/broadband/speed/worldwide-speed-league
/#resources

23. Russo N, Morgus R, Morris S, et al. The cost of connectivity 2014
[Internet]. Washington DC; 2014 [cited 2019 Jan 28]. Available from:
https://static.newamerica.org/attachments/229-the-cost-of-
connectivity-2014/OTI_The_Cost_of_Connectivity_2014.pdf

24. Kerr D California gets first commercial white-space high-speed
Internet [Internet]. CNET Magazine. 2013 [cited 2019 Jan 29].
Available from: https://www.cnet.com/news/california-gets-first-
commercial-white-space-high-speed-internet/

25. Lefevre AE, Dane P, Copley CJ, et al. Unpacking the performance of
a mobile health information messaging program for mothers
(MomConnect) in South Africa: evidence on program reach and
messaging exposure. BMJ Glob Heal [Internet]. 2018 [cited 2019
Jan 30];3(e000583). Available from: http://dx.doi.org/10.1136/
bmjgh-2017-000583

26. Perrin A Digital gap between rural and nonrural America persists
[Internet]. Pew Research Center. 2017 [cited 2018 Sep 26]. Available
from: http://www.pewresearch.org/fact-tank/2017/05/19/digital-
gap-between-rural-and-nonrural-america-persists/

27. AfterAccess: ICT Access andUse in India and theGlobal South [Internet].
Colombo; 2018 [cited 2018 Sep 26]. Available from: https://lirneasia.net/
wp-content/uploads/2018/08/LIRNEasia-AfterAccess-India-ICT-access-
and-use-in-India-and-the-Global-South.pdf

28. Karlsson M, Penteriani G, Croxson H, et al. Accelerating affordable
smartphone ownership in emerging markets [Internet]. London;
2017 [cited 2018 Sep 26]. Available from: www.gsma.com/mobile
fordevelopment/programmes/

29. National eHealth Strategy Toolkit Overview [Internet]. Geneva;
2012 [cited 2018 Sep 30]. Available from: www.who.int

30. Be He@lthy. Be mobile report: January 2013 to December 2014
[Internet]. Geneva; 2014 [cited 2018 Oct 1]. Available from: www.
who.int

31. Horizon 2020 work programme 2016-2017: health, demographic
change and well-being [Internet]. Brussels; 2017 [cited 2018 Oct 1].
Available from: http://www.who.int/ncds/prevention/be-healthy-be-
mobile/h2020-wp1617-health_en-1.pdf?ua=1

32. Malvey DM, Slovensky DJ. Global mHealth policy arena: status
check and future directions. mHealth [Internet]. 2017 [cited 2018
Oct 1];3(41).

• Helpful status review of global mHealth policy and relevant
gaps.

33. Townsend B mHealth regulation impact assessment: Africa
[Internet]. London; 2015 [cited 2018 Oct 1]. Available from:
https://www.gsma.com/mobilefordevelopment/wp-content
/uploads/2015/03/GSMA-mHealth-Regulation-Impact-Assessment-
Africa-FINAL.pdf

34. Seychell M, editor. mHealth sub-group: report on national
mHealth strategies. In: 10th eHealth network meeting
[Internet]. Brussels; 2016 [cited 2018 Oct 1]. Available from:
https://ec.europa.eu/health/sites/health/files/ehealth/docs/ev_
20161121_co22_en.pdf

35. Federal Communications Commission. Amendment of the commis-
sion’s rules to provide spectrum for the operation of medical body
area networks; 2012. (29 FCC Rcd 10662 United States of America).

36. Federal Communications Commission. Promoting telehealth for
low-income consumers; 2018 (33 FCC Rcd 7825 United States of
America).

37. Medicare and Medicaid Programs. Electronic health record incen-
tive program—stage 3 and modifications to meaningful use in
2015 through 2017; Final Rule [Internet]. Federal Register, 42 CFR
§ 412 and 495 Department of Health and Human Services,
Canters for Medicare & Medicaid Services; 2015. p.
62850–62851. Available from: https://www.gpo.gov/fdsys/pkg/
FR-2015-10-16/pdf/2015-25595.pdf

38. Mohlaloga R Electronic communications act 2005: regulations on
the use of television white spaces, 2018 [Internet]. Government
Gazette, 41512 Independent Communications Authority of South
Africa; 2018. Available from: https://www.icasa.org.za/uploads/files/
Regulations-on-the-use-of-Television-White-Spaces-2018.pdf

39. Federal Communications Commission. Connect America Fund;
2017 (Universal Service Reform - Mobility Fund. 32 FCC Rcd 2152
United States of America).

40. Alai R Madagascar Live on EASSy [Internet]. Kahawa Tungu. 2010
[cited 2019 Jan 28]. Available from: https://www.kahawatungu.
com/2010/03/21/madagascar-live-on-eassy/

41. Federal Communications Commission. Lifeline and link up reform
and modernization; 2016. (Telecommunications Carriers Eligible for
Universal Service Support; Connect America Fund. FCC 16-38
United States of America).

42. YourStory. Rajasthan takes another step to a digital future with
Bhamashah Digital Parivaar Yojana [Internet]. 2018 [cited 2018 Sep
30]. Available from: https://yourstory.com/2018/09/rajasthan-
bhamashah-digital-parivaar-yojana/

43. United Nations GA. Universal declaration of human rights
[Internet]. 217 A (III) 1948. Available from: http://www.un.org/en/
ga/search/view_doc.asp?symbol=A/RES/217(III)

44. Council HR. Thirty-second session, Agenda item 3: oral Revisions of
30 June [Internet]. United Nations General Assembly. 2016.
Available from: https://www.article19.org/data/files/Internet_
Statement_Adopted.pdf

45. West DM Digital divide: improving Internet access in the develop-
ing world through affordable services and diverse content
[Internet]. Washington, DC; 2015 [cited 2018 Oct 1]. Available
from: https://www.brookings.edu/wp-content/uploads/2016/06/
West_Internet-Access.pdf

46. Edwards S Is internet access a human right? [Internet]. Amnesty
International. 2012 [cited 2018 Oct 1]. Available from: https://
blog.amnestyusa.org/business/is-internet-access-a-human-right/

47. La Rue F Report of the Special Rapporteur on the promotion and
protection of the right to freedom of opinion and expression, Frank
La Rue [Internet]. Human Rights Council, Seventeenth session
Agenda item 3, United Nations General Assembly, A/HRC/17/27
2011. Available from: https://www2.ohchr.org/english/bodies/
hrcouncil/docs/17session/A.HRC.17.27_en.pdf

48. Statista. Share of mobile internet traffic in global regions 2018 |
statistic [Internet]. StatCounter. 2018 [cited 2018 Oct 1].
Available from: https://www.statista.com/statistics/306528/share-
of-mobile-internet-traffic-in-global-regions/

144 EDITORIAL

https://link.springer.com/content/pdf/10.1007%2Fs10508-016-0709-3.pdf
https://link.springer.com/content/pdf/10.1007%2Fs10508-016-0709-3.pdf
http://www.jmir.org/2015/2/e52/
http://www.jmir.org/2015/2/e52/
http://mhealth.jmir.org/2017/10/e162/
http://www.plosone.org
https://www.unhcr.org/5770d43c4.pdf
https://www.zdnet.com/article/internet-for-all-plan-advances-in-brazil/
https://www.zdnet.com/article/internet-for-all-plan-advances-in-brazil/
https://www.cable.co.uk/broadband/speed/worldwide-speed-league/#resources
https://www.cable.co.uk/broadband/speed/worldwide-speed-league/#resources
https://www.cable.co.uk/broadband/speed/worldwide-speed-league/#resources
https://static.newamerica.org/attachments/229-the-cost-of-connectivity-2014/OTI_The_Cost_of_Connectivity_2014.pdf
https://static.newamerica.org/attachments/229-the-cost-of-connectivity-2014/OTI_The_Cost_of_Connectivity_2014.pdf
https://www.cnet.com/news/california-gets-first-commercial-white-space-high-speed-internet/
https://www.cnet.com/news/california-gets-first-commercial-white-space-high-speed-internet/
https://doi.org/http://dx.doi.org/10.1136/bmjgh-2017-000583
https://doi.org/http://dx.doi.org/10.1136/bmjgh-2017-000583
http://www.pewresearch.org/fact-tank/2017/05/19/digital-gap-between-rural-and-nonrural-america-persists/
http://www.pewresearch.org/fact-tank/2017/05/19/digital-gap-between-rural-and-nonrural-america-persists/
https://lirneasia.net/wp-content/uploads/2018/08/LIRNEasia-AfterAccess-India-ICT-access-and-use-in-India-and-the-Global-South.pdf
https://lirneasia.net/wp-content/uploads/2018/08/LIRNEasia-AfterAccess-India-ICT-access-and-use-in-India-and-the-Global-South.pdf
https://lirneasia.net/wp-content/uploads/2018/08/LIRNEasia-AfterAccess-India-ICT-access-and-use-in-India-and-the-Global-South.pdf
http://www.gsma.com/mobilefordevelopment/programmes/
http://www.gsma.com/mobilefordevelopment/programmes/
http://www.who.int
http://www.who.int
http://www.who.int
http://www.who.int/ncds/prevention/be-healthy-be-mobile/h2020-wp1617-health_en-1.pdf?ua=1
http://www.who.int/ncds/prevention/be-healthy-be-mobile/h2020-wp1617-health_en-1.pdf?ua=1
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2015/03/GSMA-mHealth-Regulation-Impact-Assessment-Africa-FINAL.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2015/03/GSMA-mHealth-Regulation-Impact-Assessment-Africa-FINAL.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2015/03/GSMA-mHealth-Regulation-Impact-Assessment-Africa-FINAL.pdf
https://ec.europa.eu/health/sites/health/files/ehealth/docs/ev_20161121_co22_en.pdf
https://ec.europa.eu/health/sites/health/files/ehealth/docs/ev_20161121_co22_en.pdf
https://www.gpo.gov/fdsys/pkg/FR-2015-10-16/pdf/2015-25595.pdf
https://www.gpo.gov/fdsys/pkg/FR-2015-10-16/pdf/2015-25595.pdf
https://www.icasa.org.za/uploads/files/Regulations-on-the-use-of-Television-White-Spaces-2018.pdf
https://www.icasa.org.za/uploads/files/Regulations-on-the-use-of-Television-White-Spaces-2018.pdf
https://www.kahawatungu.com/2010/03/21/madagascar-live-on-eassy/
https://www.kahawatungu.com/2010/03/21/madagascar-live-on-eassy/
https://yourstory.com/2018/09/rajasthan-bhamashah-digital-parivaar-yojana/
https://yourstory.com/2018/09/rajasthan-bhamashah-digital-parivaar-yojana/
http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/217(III
http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/217(III
https://www.article19.org/data/files/Internet_Statement_Adopted.pdf
https://www.article19.org/data/files/Internet_Statement_Adopted.pdf
https://www.brookings.edu/wp-content/uploads/2016/06/West_Internet-Access.pdf
https://www.brookings.edu/wp-content/uploads/2016/06/West_Internet-Access.pdf
https://blog.amnestyusa.org/business/is-internet-access-a-human-right/
https://blog.amnestyusa.org/business/is-internet-access-a-human-right/
https://www2.ohchr.org/english/bodies/hrcouncil/docs/17session/A.HRC.17.27_en.pdf
https://www2.ohchr.org/english/bodies/hrcouncil/docs/17session/A.HRC.17.27_en.pdf
https://www.statista.com/statistics/306528/share-of-mobile-internet-traffic-in-global-regions/
https://www.statista.com/statistics/306528/share-of-mobile-internet-traffic-in-global-regions/

	1.  Introduction
	2.  mHealth lessons from studies in HIV
	3.  Surmountable barriers to mHealth access
	4.  Rising global recognition of the importance of mHealth and access to mobile technologies
	5.  Conclusion
	Funding
	Declaration of interest
	Reviewer disclosures
	References



