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Nearly 70% of the 56 million deaths that took place globally in
2012 were due to noncommunicable diseases (NCDs), in
particular, cardiovascular diseases, cancers, chronic respiratory
diseases, and diabetes, and nearly two-thirds of all NCD deaths
took place in low- and middle-income countries (LMICs) [1].
If effective steps are not taken to curb the epidemic, deaths due
to NCDs are projected to rise exponentialy in the coming
decade[2]. Key risk factorsresponsible for amajority of NCDs
include tobacco use, unhealthy diet, sedentary lifestyle, and
excessive use of alcohol. With targeted action, these behavioral
risk factors have demonstrated potential to be modified [3] to
reduce NCDs and improve population health. Reducing NCDs,
particularly in the world’s poorest countries, can lead to
increases in equity and socioeconomic development while
reducing poverty due to ill health and promoting sustainable
development and social justice.

Key to global efforts to prevent and control NCDs is national
surveillance. A promising approach increasingly being explored
for public health surveillance involves mobile phones. A nascent
yet emergent field, mHealth, describes medical and public health
activities that leverage the globa proliferation of cellular
networks and mobile phone ownership or access to improve
population health outcomes. Therearenearly 7.5 billion wireless
phone subscriptions globally, with the mgjority (78%) in LMICs

http://www.jmir.org/2017/5/€129/

[4]. Global connectivity to cellular networks can make large
proportions of a population accessible through their mobile
phones. In response to the increasing NCD disease burden, the
intersecting need for NCD datain LMICsand the near-universal
population access to mobile phones in a growing number of
countries presents an opportunity for public health.

This special Theme Issue of JMIR offers a step forward in
documenting what is known about surveillance of risk factors
for NCDs in LMICs using mobile phone surveys (MPS). The
evidence illustrates that the state-of-the-art is sufficient to roll
out population-level surveys in LMICs using mobile phone
platformswhile paying careful attention to issues such asethics,
methodol ogy, and turning resultsinto practice. Theresults offer
guidance for policy and practice.

The article, “Noncommunicable Disease Risk Factors and
Mobile Phones. A Proposed Research Agenda,” proposes a
research and development agenda for NCD risk factors and
MPS[5]. Thegoal of the proposed agendaisto help standardize
operating proceduresfor MPS, which will alow for comparisons
of NCD risk factors within and across sites and over time. The
potential is explored for MPS to collect such data, review key
research issues, and introduce a multicountry effort that seeks
to partly respond to this public health challenge. It is hoped that
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the proposed research agenda will catalyze a globa dialogue
and action to enhance the use of MPS for NCDs and potentially
other public health risk factor surveillance.

Limited evidence exists on the comparative effectiveness of
MPS modalities in LMICs although a variety of options are
avalable. “Mobile Phone Surveys for Collecting
Population-Level Estimates in Low- and Middle-Income
Countries: A Literature Review” reviewsthe current landscape
of MPS being used for population-level data collection in
LMICs, specifically through the use of short message service,
interactive voice response (IVR), and computer-assisted
telephone interview survey modalities [6]. From the articles
identified of MPS use to collect population estimates across a
range of topics, results reveal that the state of MPS to collect
population-level estimates of health and other indicators is a
nascent field, indicating the need for more research.

The methodological approach used to test the use of MPS for
NCDs is described in “Evaluation of Mechanisms to Improve
Performance of Mobile Phone Surveys: A Research Protocol”
[7]. Using microtrials, a set of future studies that will help
enhance the efficiency and technical effectiveness of MPS is
proposed for LMICs. The authors assess the effect of factors
such as incentive timing and structure, survey introduction
characteristics, different sampling frames, and survey modality
on key survey metrics such as survey response, completion, and
attrition rates.

Further investigating the literature, “ Building the Evidence Base
for Remote Data Collection in Low- and Middle-Income
Countries: Comparing Reliability and Accuracy Across Survey
Modalities’ reviews findings that compare a mode of remote
data collection to at least one other mode [8]. The synthesis
examines MPS mode effects on the reliability and accuracy of
results. Findings show, for example, that remote data collection
consistently elicited higher reports of socially nondesirable
behaviors compared to in-person data collection. The review
reveals the need for additional studies that compare reliability
and construct validity across survey modalities.

IVR has the potential to expand current surveillance coverage
and data collection. Two rounds of IVR pilot testing in
Baltimore, Maryland, revealed that most participants felt this
type of survey would lead to more honest, accurate responses
than face-to-face questionnaires, especially for sensitivetopics.
In the pilot tests, participants indicated a clear comprehension
of the [V R-administered questionnaire and that the [ VR platform
was user-friendly. Described in “The Development of an
Interactive Voice Response Survey for Noncommunicable
Disease Risk Factor Estimation: Technica Assessment and
Cognitive Testing,” the authors conclude that formative research
and cognitive testing of the questionnaire are needed for
deployment in LMICs[9].

The near-ubiquitous ownership of phones in LMICs, high
population mobility, and low cost demand a reexamination of
statistical recommendations for MPS, especially when surveys
are automated. In “Health surveys using mobile phones in
developing countries: automated active strata monitoring and
other statistical considerations for improving precision and
reducing biases,” methods are proposed to reduce estimate bias

http://www.jmir.org/2017/5/€129/
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and to adjust for selectivity due to mobile ownership [10]. The
authors describe using automated active strata monitoring
(AASM) to improve representativeness of the sample
distribution to that of the source population. They conclude that
although some statistical challenges remain, MPS represents a
promising emerging means for population-level data collection
in LMICs.

The increasing use of MPS in LMICs brings forth a cluster of
ethical challenges. The existing literature regarding the ethics
of mobile or digital health, however, mainly focuses on the use
of technol ogiesin high-income countries and does not consider
the specific ethical issues associated with the conduct of MPS
for NCD risk factor surveillance in LMICs. In “Ethics
Considerations in Global Mobile Phone-Based Surveys of
Noncommunicable Diseases: A Conceptual Exploration,” the
authors explored central ethicsissuesin thisdomain, including
identifying the nature of the activity, stakeholder engagement,
appropriate design, anticipating and managing potential harms
and benefits, consent, reaching intended respondents, data
ownership, access and use, and ensuring LMIC sustainability
[11]. The authors call for future work to develop a broad
conceptual framework for the ethical, legal, and societal issues
associated with MPS for NCD risk factors. They further point
to the need for guidance documents to identify key issues,
outline pros and cons of options available to stakeholders for
each issue, review additional points to consider, and provide
references to resources relevant to each issue. In order to begin
to address the various needs, the researchers hope to establish
aglobal working group inclusive of expertsin ethics, mHealth
survey implementation, regul atory oversight and policy, public
health, social science, and MPS platform devel opment.

The article, “Moving the Agenda on Noncommunicable
Diseases: Policy Implications of Mabile Phone Surveysin L ow-
and Middle-Income Countries,” presentsthe special challenges
for policy makers[12]. The article discusses potential benefits
of MPS for developing, implementing, and evaluating NCD
prevention and control policies. It includes an overview of major
global commitmentsto NCD prevention and control aswell as
an exploration of how countries can trand ate these commitments
into policy action at the national level. Potential benefits of
MPS are discussed, including cost benefits of MPSfor informing
NCD policy actions compared to using traditional household
surveys, timeliness of assessments to feed into policy and
planning cycles, tracking progress of interventions, timely course
correction for suboptimal or noneffective interventions, and
assessing fairness in financial contribution and financial risk
protection for those affected by NCDs in the spirit of universal
health coverage, inter alia. The authors demonstrate how MPS
can become a powerful tool for collecting population-based
datato inform policiesthat address key public health challenges
such as NCDs. Further research in real-life settingswill help to
provide additional realistic world experiences.

This specia issue of JMIR offers a step forward in
benchmarking what is known and what is possible to know
using MPS for data collection and surveillance systems. These
results offer guidance for research expectations and opportunities
to understand and curb therise of NCDsin LMICs. Additional
next steps are foreseen to continue documenting empirical
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experiences of MPSusein LMICsto collect risk factor dataon  LMICs, and working with international and national level
NCDs, engaging with global bodiestoward the development of  policy-makers to create a comparative framework for turning
a research agenda, establishing a global working group of resultsinto policy and practice.

experts to address the ethical issues surrounding MPS use in
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One of the biggest contributorsto preventable deaths
isn't a health problem but a record-keeping
problem—and it is one that can be solved. [ 1]

Noncommunicable diseases (NCDs) account for two-thirds of
deaths globally. The World Health Organization estimates that
67% of 56 million deaths that took place globally in 2012 were
due to NCDs, in particular cardiovascular diseases, cancers,
chronic respiratory diseases, and diabetes [2]. Three-quarters
of these deaths occurred in low- and middle-income countries
(LMICs) and nearly half of deaths occurred in persons younger
than 70 years [2]. The World Health Organization projects a
rise in the number of NCD desaths from 36 million in 2008 to
55 million by 2030, of which 15.4 million are projected to be
in people younger than 70 years, if effective steps are not taken
to curb the pandemic [3,4].

Four key risk factors which have been stated to be responsible
for a maority of NCDs are tobacco use, sodium intake,
sedentary lifestyle, and excessive use of a cohol—all behavioral
and largely modifiable [5]. These factors, as well as loss of
employment dueto NCD-related disability and thelong duration
and complexity of NCD treatment, pose additional challenges
to poverty reduction and sustainable devel opment [6].

In 2015, Bloomberg Philanthropies and the Australian
Government launched an ambitious new effort to redress the
serious need for improved data about why people die. The Data
for Health Initiative [ 7] isaUS $100 million program that aims
to provide better health data, accelerate global progress, and
provide technical resources for more than 1 billion people in

http://www.jmir.org/2017/5/€137/

more than 20 LMICs in Africa, Asia, and Latin America.
Reliable data are essential to make effective health policies,
measure the success of public health interventions, and prioritize
research. To reach the Initiative's goa, Bloomberg
Philanthropies has brought together agroup of leading partners
that includes the Johns Hopkins University Bloomberg School
of Public Health, the CDC Foundation, Vital Strategies, the
University of Melbourne, and the World Health Organization.

The day-to-day thingsthat arekilling peoplein large
numbers are largely non communicable diseases and
injuries... Yet governments, donors, and global health
leadership are not responding... [8].

Serious gaps exist between hedth care spending and
need—particularly in LMICs. In order to understand where
investment has the most potential, we need detailed and
dependable information about what is killing people. IlInesses
like cancer and diabetes are becoming lessfatal in higher income
countries thanks to investment in prevention and treatment.
Without the same in LMICs, chronic diseases are projected to
cost US$21.3 trillion over the next two decades—and countless
lives[8].

Many LMICs seek cost-effective methods to obtain timely and
quality NCD risk factor datathat can be used to inform resource
allocation, policy development, and assist in the evaluation of
NCD trends over time. M obile phone technol ogy isomnipresent
in many LMICsand presents an untapped opportunity for using
population-level health surveys. The Data for Health Initiative
is working to assess, harness, and roll out the use of mobile
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phone technology in LMICs as a cost-effective method for the
rapid collection of quality NCD risk factor data. Countries
engaged in the Initiative expressed interest in improving their
public health data and present particularly great potential for
gains. There are, however, critical gaps in understanding the
ways by which mobile phone surveys could be a cutting-edge
aid in the collection of NCD datain LMICs.

This special Theme Issue of IMIR addresses these critical gaps
through an examination of the relevant extant literature, analysis
of the myriad ethical issues surrounding the use of mabile
phonesto collect personal health datain LMICs, methodol ogical
challenges, conceptual challenges of turning data into
international- and national-level policies, and the efforts needed
for using mobile phone technology to create a research agenda
for NCDs, public health interventions, and strengthening health
systemsin LMIC contexts.

Current methods of data collectionin LMICsrely on the use of
household surveys to monitor disease burden in countries,
prioritize resource alocation, and evaluate public health policies.
In LMICs, household surveys typically rely on face-to-face
interviews conducted at the respondent’s household. Maintaining
up-to-date data based on household surveysisdifficult, however,
since household surveys bear high costs, particularly in

Ellis

personnel and transportation [9], which means such surveys
cannot be conducted too frequently. Additionally, household
surveysrequire considerable amounts of timefor datacollection,
data management, and data analysis which impedes the speed
at which data become publically available. Mobile phone
technology presentsapotentially viable option for more frequent
surveillance of population health, one that will permit more
timely evaluation of implemented public health policies and
response to public health emergencies.

To address the high costs and time requirements associated with
household surveys, higher-income countries have devel oped
and employed telephone and mobile phone surveys to collect
population-level estimates of health [9]. The global spread of
mobile phone ownership and access provides new opportunities
to leverage mobile health technologies and communication
channels to revolutionize current methods of data collectionin
LMICs. Mabile phone surveysinvolve interviewing respondents
over their own persona mobile phone through the use of short
message  service, interactive voice response, and
computer-assisted telephoneinterviews. ThisIMIR Themelssue
explores and compares the challenges and benefits of each of
these survey modalities as well as the current landscape of
mobile phone survey technology being used for popul ation-level
data collection in LMICs.
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Abstract

Background: U-CARE isamultidisciplinary eHealth research program that involves the disciplines of caring science, clinical
psychology, health economics, information systems, and medical science. It was set up from scratch in a university setting in
2010, funded by a governmental initiative. While establishing the research program, many challenges were faced. Systematic
documentation of experiences from establishing new research environmentsis scarce.

Objective: The aim of this paper was to describe the challenges of establishing a publicly funded multidisciplinary eHealth
research environment.

Methods: Researchersinvolved in devel oping the research program U-CARE identified challengesin the formal documentation
and by reflecting on their experience of devel oping the program. The authors discussed the content and organization of challenges
into themes until consensus was reached.

Results: Theauthorsidentified 15 major challenges, some general to establishing anew research environment and some specific
for multidisciplinary eHealth programs. The chalenges were organized into 6 themes. Organization, Communication,
Implementation, Legislation, Software development, and Multidisciplinarity.

Conclusions: Several challenges were faced during the development of the program and several accomplishments were made.
By sharing our experience, we hope to help other research groups embarking on a similar journey to be prepared for some of the
challengesthey are likely to face on their way.

(J Med Internet Res 2017;19(5):€173) doi:10.2196/jmir.7310

http://www.jmir.org/2017/5/€173/ JMed Internet Res 2017 | vol. 19 | iss. 5 [e173 | p.13
(page number not for citation purposes)


mailto:erik.olsson@kbh.uu.se
http://dx.doi.org/10.2196/jmir.7310
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

KEYWORDS

Grongvist et al

organization and administration; eHealth; interdisciplinary studies

Introduction

Background

Publicly funded multidisciplinary eHealth research environments
face challenges seldom described systematically intheliterature
[1]. This paper aims to start to fill this gap. In the following,
we describe both foreseen and unforeseen challengesthat arose
when a relatively large research program studying eHealth
solutionsfor people suffering emotionally with serious somatic
illnesses was set up. Some of the challenges discussed below
are general for creating research environments, whereas others
are more specific for multidisciplinary eHealth projects.

Societiesaim to support the research that best meetstheir needs
at thetime. In Sweden, based on aproposal from the government
(proposition 2008/09:50), a plan to support large strategic
research environments was launched from the main public
research funding agencies. The overall aim was to strengthen
Sweden’s position as a research nation and thereby increase its
scientific competitivenessin aglobalized world. It also explicitly
promoted multidisciplinary research on eHealth. The Uppsala
University Psychosocial Care Program (U-CARE) was one of
the 43 programs that were funded for 5 years based on this
proposition. Thereafter, the funding of this program has been
prolonged by 1 year at a time. U-CARE was, and till is, a
multidisciplinary program involving the academic disciplines
of caring science, clinica psychology, health economics,
information systems, and medical sciences. U-CARE's main
vision was, and dtill is, to increase cost-effective access to
participatory mental health care in connection with somatic
illness by using welfare technology. An online platform, the
U-CARE-portal, was developed in house to support provision
of self-care, care, and psychological treatment. It was designed
to serve as aresearch backbone for the U-CARE program with
built-in features such as stratified randomization, flexible data
collection, logging of patient and therapist behaviors, automatic
reminders, and providing an overview on study progress (eg,
number of included and randomized participants).

The background for the governmental support for U-CARE was
the rapid development in information and communication
technology and the role of Internet, which has influenced how
we get information and communicate about health. Interactive
eHealth programsfor behavioral change have gradually become
more available and have attained research-based support of its
efficacy in several areas [2]. However, there are also several
new difficulties emerging as these new tools for health care
become common. For example, eHealth solutions offered by
public and commercia actors are now becoming so common
and diverse that the quality is difficult to manage, and the shift
from face-to-face to Web-based communication in health
interventions may result in that even the appropriate research
and evaluation methodology has to be reconsidered [3,4].
Implementation, legal matters, ethics, and integrity issues as
