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Perspectives

Introduction
Mobile health, also known as m-health,1 
has been defined by the Global Observa-
tory for e-health of the World Health Or-
ganization (WHO) as “medical and pub-
lic health practice supported by mobile 
devices, such as mobile phones, patient 
monitoring devices, personal digital 
assistants and other wireless devices”.1 
With global penetration of cellular 
services topping 87%, the opportunity 
for connecting with 6 billion people has 
brought significant enthusiasm, energy 
and media attention to the field of m-
health.2 Amidst this momentum, evi-
dence for the health benefits of m-health 
has been built not through traditional, 
large-scale and time-intensive random-
ized controlled trials, but by a multitude 
of small pilot projects, particularly in 
low- and middle- income countries.3 
Rapid technological innovation has led 
to an enthusiastic proliferation of un-
tested methods, which are small-scale 
and, for the most part, have little policy 
coordination.3 To lay the groundwork 
for establishing an evidence base for 
the cost-effectiveness and programme 
utility of m-health innovations, we 
outline seven key recommendations 
aimed at reducing resource wastage and 
programme duplication.

1. M-health needs to develop an 
evidence base.

A frontier mindset fosters real and rapid 
innovation in mobile health. This fast, 
iterative approach should not be lost, 
especially given the speed with which 
mobile and wireless technologies evolve, 
but caution is warranted. Although well 
on track towards attaining its goal of 
reaching 1 million mothers by 2012, 
Text4Baby, a free mobile text service 
sponsored by Johnson & Johnson in 
the United States of America, is a case 
in point.4 Launched in February 2010, 
Text4Baby, which provides free health 
information to pregnant women and 
new mothers, has gained wide media 

attention and has won awards from 
the United States Office of Science and 
Technology in 2010 and from the Public 
Relations Society of America in 2011. 
Yet formal results are still to be made 
available from a belated evaluation that 
was recently completed.5 Whether the 
3.5 million messages sent in 2010 were 
read, acted upon or in any way able to 
change behaviour is not known. Only 
12% of the countries surveyed in 2011 by 
WHO’s Global Observatory for e-health 
reported evaluating their m-health 
services.1 Formal and rigorous evalua-
tions of efficacy, effectiveness and cost-
effectiveness of m-health programmes 
must be undertaken to ensure that time 
and money are not wasted on ineffective 
programmes and that the best practices 
of successful programmes are rapidly 
disseminated.

2. M-health systems should be 
interoperable with existing 
e-health initiatives.

M-health is emerging as a patchwork of 
incompatible applications.3 Information 
technology (IT) and health information 
systems are often based on the use of 
devices that cannot communicate and 
share data with one another and have 
traditionally been characterized by a 
silo approach.3 This lack of interoper-
ability parallels the public health ex-
perience with vertical disease-oriented 
programmes.6 There is a compelling 
argument that better outcomes can be 
achieved by tackling diseases through 
an integrated health systems strength-
ening approach.7 Similarly, by enabling 
m-health systems to share information 
with one another as well as with broader 
e-health systems, we can improve effi-
ciency, reduce the costs associated with 
data collection and provide patients with 
better care. In addition, benefits such 
as these may in fact be felt within the 
broader health-care system.3 To achieve 
this will require strong cooperation, 
meaningful collaboration and adherence 
to international standards.

3. M-health should adopt and 
implement the same standards 
already present in e-health.

Several e-health standards are in use to-
day. They were designed to facilitate the 
interoperability of health data between 
devices and IT systems used in health 
care. In order for different systems to 
share data, they must contain compara-
ble information (data elements), employ 
comparable words (terminology) and 
use an agreed-upon way to commu-
nicate (messaging). M-health projects 
such as cellScope,8 which enables light 
microscopy to be performed on mobile 
phones, make mention of the Digital Im-
aging and Communications in Medicine 
(DICOM) standard for the exchange 
of medical images. By upholding and 
implementing the DICOM standard, 
they provide an excellent example of 
how m-health can build on existing e-
health standards. Most projects are not 
using this standard, nor the HL7 Clinical 
Document Architecture (CDA) for the 
exchange of electronic clinical docu-
ments (such as discharge summaries and 
progress notes). Adherence to privacy, 
security and confidentiality standards is 
also critical to the ongoing success of any 
m-health intervention. If m-health and 
e-health systems are interoperable and 
share common standards, integration 
costs could be better contained.

4. M-health should take a 
participatory approach.

Contemporary thinking in health care is 
that health care should be personalized, 
predictive, preventive and participa-
tory.9 M-health can facilitate this by 
providing a simple means by which 
patients can engage in decisions about 
their own health care. Programmes 
need to go beyond merely connecting 
patients with health-care providers. 
Many current m-health initiatives focus 
on outdated, unidirectional models of 
patient communication (e.g. exclusively 
collecting data, providing information 
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or sending reminders). With m-health 
technology, patients can easily transmit 
data and commentary on their health 
and health care to their electronic health 
record, which allows for an ongoing and 
active health dialogue.10 However, this 
ease of use introduces additional chal-
lenges in connection with the privacy 
and confidentiality of patient data and 
requires the development of appropri-
ate legal policies and frameworks.11 
Research that evaluates the utility and 
cost-effectiveness of such a participatory 
care approach should be prioritized.

5. M-health should promote 
equity in health.

In high-income countries, m-health 
programmes have focused largely on 
supporting ageing populations through 
delivering prevention programmes and 
reducing health-care costs through 
home-based monitoring.12 In low- and 
middle-income countries, however, m-
health has been conceptualized much 
more broadly, as a way to promote access 
to health services for the socioeconomi-
cally and geographically disadvantaged. 
Irrespective of country, no m-health 
programme should unfairly discrimi-
nate against, marginalize or exclude 
people at the fringes of society. The very 
high mobile phone penetration rate of 
79%2 in low- and middle- income coun-
tries may nevertheless obscure inequi-
ties and patterns of exclusion. Equity 
issues in the field of m-health remain 
under-researched.

6. M-health programmes need to 
move towards sustainability.

The most common m-health initiatives 

among WHO Member States in 2011 
were health call centres (59%), emer-
gency toll-free telephone services 
(55%), management of emergencies and 
disasters (54%) and mobile telemedicine 
(49%).1 Unfortunately, many of these 
programmes are small, unsustainable 
pilot projects. Although a little dated, a 
2008 review of the m-health literature 
revealed that 84% of the published 
programmes were prototypes, pilots 
or tests.9 The figure has probably im-
proved since then, but it still points to 
an urgent need to find sustainable and 
cost-effective models for supporting and 
developing early exploratory m-health 
ideas and integrating them with local 
health care financing systems.

7. M-health needs to focus on 
health, not on the technology.

Debate exists as to whether m-health 
services should be designed to have the 
best coverage by using the lowest com-
mon denominator technology, such as 
text messages, or whether they should 
benefit from the advantages that can 
be gained by targeting the sensors and 
processing power of the latest genera-
tion smartphone. This discussion may 
be practical but slightly misleading. 
Technology changes so swiftly that 
spending undue amounts of time, 
energy and effort in this domain may 
be a waste. Technology can support, 
enable and trigger change, but it is only 
through the will and skill of dedicated 
people that solutions can be found to the 
health problems we wish to address. A 
strong collaborative evidence base that 
is coordinated at an inter-country level 
by key stakeholders in the m-health 

community would reduce wasteful ex-
penditure on programmes of showing 
little evidence of effectiveness and would 
instead promote best-practice models.

Conclusion
M-health technology is exciting and 
attractive, but the real challenge lies in 
establishing country-level best practices 
that are both cost-effective and sup-
ported by rigorous research and evalu-
ation. Policy-makers and funders must 
promote, legislate and fund programmes 
and interventions that integrate and 
build upon a common m-health frame-
work. Fostering a synchronized, stra-
tegic global research agenda that is 
focused more heavily on evaluating the 
evidence for, and the impact and cost-
effectiveness of, m-health services is 
imperative. International agencies like 
WHO and major funders of health-
care research can be sources of crucial 
support to international coordination 
efforts and thereby contribute to high-
quality health care for all. ■

Funding: Mark Tomlinson is supported 
by grants from the National Institute of 
Alcoholism and Alcohol Abuse (USA), 
the National Institute on Drug Abuse 
(USA), the National Research Founda-
tion, South Africa, and the Department 
for International Development (DFID), 
United Kingdom. The opinions expressed 
in this article are not necessarily those of 
the NIAAA, NIDA, NRF or DFID.

Competing interests: None declared.

References
1.	 WHO Global Observatory for eHealth. New horizons for health through 

mobile technologies. Geneva: World Health Organization; 2011:112.
2.	 The world in 2011: ICT facts and figures. Geneva: International 

Telecommunications Union; 2011.
3.	 Estrin D, Sim I. Open mHealth Architecture : An Engine for Health Care 

Innovation. Science 2010;330:759–60. doi:10.1126/science.1196187 
PMID:21051617

4.	 Jordan ET, Ray EM, Johnson P, Evans WD. Text4Baby: using text messaging to 
improve maternal and newborn health. Nurs Womens Health 2011;15:206–
12. doi:10.1111/j.1751-486X.2011.01635.x PMID:21672170

5.	 Vaughan C. San Diego researchers first to report positive impact of Text4Baby 
program [press release]. San Marcos California State University, Office of 
Communications. 2011 1 November. Available from: http://www.text4baby.
org/index.php/news/180-sdpressrelease [accessed 16 February 2012].

6.	 Tomlinson M. Family-centred HIV interventions: lessons from the field of 
parental depression. J Int AIDS Soc 2010;13(Suppl 2):S9. doi:10.1186/1758-
2652-13-S2-S9 PMID:20573291

7.	 De Maeseneer J, Roberts RG, Demarzo M, Heath I, Sewankambo N, Kidd MR 
et al. Tackling NCDs: a different approach is needed. Lancet 2011;6736:11–2. 
PMID:21899880

8.	 Breslauer DN, Maamari RN, Switz NA, Lam WA, Fletcher DA. Mobile 
phone based clinical microscopy for global health applications. PLoS ONE 
2009;4:e6320. doi:10.1371/journal.pone.0006320 PMID:19623251

9.	 Orwat C, Graefe A, Faulwasser T. Towards pervasive computing in 
health care – a literature review. BMC Med Inform Decis Mak 2008;8:26. 
doi:10.1186/1472-6947-8-26 PMID:18565221

10.	 Lejbkowicz I, Paperna T, Stein N, Dishon S, Miller A. Internet usage by 
patients with multiple sclerosis: implications to participatory medicine and 
personalized healthcare. Mult Scler Int 2010;2010:640749. PMID:22096625

11.	 WHO Global Observatory for eHealth. Legal frameworks eHealth. Geneva: 
World Health Organization; 2012.

12.	 Paré G, Jaana M, Sicotte C. Systematic review of home telemonitoring for 
chronic diseases : the evidence base. J Am Med Inform Assoc 2007;14:269–
77. doi:10.1197/jamia.M2270 PMID:17329725

http://dx.doi.org/10.1126/science.1196187
http://www.ncbi.nlm.nih.gov/pubmed/21051617
http://dx.doi.org/10.1111/j.1751-486X.2011.01635.x
http://www.ncbi.nlm.nih.gov/pubmed/21672170
http://dx.doi.org/10.1186/1758-2652-13-S2-S9
http://dx.doi.org/10.1186/1758-2652-13-S2-S9
http://www.ncbi.nlm.nih.gov/pubmed/20573291
http://www.ncbi.nlm.nih.gov/pubmed/21899880
http://dx.doi.org/10.1371/journal.pone.0006320
http://www.ncbi.nlm.nih.gov/pubmed/19623251
http://dx.doi.org/10.1186/1472-6947-8-26
http://www.ncbi.nlm.nih.gov/pubmed/18565221
http://www.ncbi.nlm.nih.gov/pubmed/22096625
http://dx.doi.org/10.1197/jamia.M2270
http://www.ncbi.nlm.nih.gov/pubmed/17329725

