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ABSTRACT

A growing body of evidence shows the use of digital technologies in health—referred to as eHealth, mHealth or ‘digital health’—is improving

and saving lives in low- and middle-income countries. Despite this prevalent and persistent narrative, very few studies examine its effects on

health equity, gender and power dynamics. This journal supplement addresses these invisible imperatives by going beyond traditional measures

of coverage, efficacy and cost-effectiveness associated with digital health interventions, to unpack different experiences of health workers and

beneficiaries. The collection of papers presents findings from a cohort of implementation research projects in Africa, Asia, Latin America and the

Middle East, and two commentaries offer observations from learning-oriented evaluative activities across the entire cohort. The story emerging

from this cohort is comprised of three themes: (i) digital health can positively influence health equity; (ii) gender and power analyses are

essential; and (iii) digital health can be used to strengthen upward and downward accountability. These findings, at the individual project level

and at the level of the cohort, provide encouraging recommendations on how to approach the design, implementation and evaluation of digital

health interventions to address the Sustainable Development Goals agenda of leaving no one behind.

Keywords m-Health, mHealth, eHealth, digital health, gender, health equity, women, SDGs, accountability, health systems

RESUMEN

Una cantidad creciente de evidencia muestra que el uso de las tecnologías digitales en la salud, ya sea eSalud (eHealth), mSalud (mHealth) o

"salud digital", está mejorando y salvando vidas en países de ingresos bajos y medios. A pesar de esta descripción frecuente y persistente, muy

pocos estudios analizan sus efectos en la igualdad en materia de salud y las dinámicas de género y de poder. Este suplemento informativo

aborda estos imperativos invisibles al ir más allá de las medidas de cobertura tradicionales, la eficiencia y la eficacia en función de los costos asociadas

con las intervenciones de salud digital, para desentrañar las diferentes experiencias de los beneficiarios y trabajadores de la salud. Este conjunto de

trabajos presenta resultados de una cohorte de aplicación de proyectos de investigación en África, Asia, América Latina y el Medio Oriente; y dos

comentarios ofrecen observaciones de actividades de evaluación orientadas en el aprendizaje en toda la cohorte. La historia que surge de esta

cohorte comprende tres temas: (i) la salud digital puede influenciar positivamente la igualdad en materia de salud; (ii) los análisis de género y de

poder son esenciales; y (iii) la salud digital puede usarse para fortalecer la rendición de cuentas ascendente y descendente. Estos resultados, a nivel

de proyecto individual y al nivel de la cohorte, brindan recomendaciones alentadoras acerca de cómo abordar el diseño, la aplicación y la evaluación

de las intervenciones de salud digital para examinar la agenda de los Objetivos de Desarrollo Sostenible de no dejar a nadie atrás.

Palabras clave: m-Salud, mSalud, eSalud, salud digital, género, igualdad en materia de salud, mujeres, ODS, rendición de cuentas, sistemas de

salud

RÉSUMÉ

De plus en plus d’études révèlent que le recours aux technologies numériques en santé – désignées par les termes cybersanté, santé mobile ou

santé numérique – permet de sauver des vies dans les pays à revenu faible ou moyen et d’en améliorer la qualité. Malgré la prévalence et la

constance des données, très peu d’études traitent de ses répercussions sur l’équité en santé, la sexospécificité et la dynamique de pouvoir. Le

présent supplément se penche sur ces impératifs invisibles et va au-delà des mesures traditionnelles de couverture, d’efficacité et de rentabilité

associées aux interventions numériques en santé, afin de lever le voile sur les différentes expériences que vivent les travailleurs de la santé et les

Chaitali Sinha, Senior Program Specialist

Anne-Marie Schryer-Roy, Independent Consultant

© The Author(s) 2018. Published by Oxford University Press on behalf of Faculty of Public Health.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse,
distribution, and reproduction in any medium, provided the original work is properly cited. ii1



bénéficiaires de soins de santé. Ce recueil de textes présente les résultats d’une cohorte de projets de recherche sur la mise en oeuvre menés en

Afrique, en Asie, en Amérique latine et au Moyen-Orient, et deux commentaires font part d’observations tirées d’activités d’évaluation axées sur

l’apprentissage réalisées dans toute la cohorte. L’analyse des résultats de la cohorte aboutit à trois constats : (i) la santé numérique peut exercer

une influence positive sur l’équité en santé; (ii) l’analyse comparative entre les sexospécificités et l’analyse de la dynamique de pouvoir sont

essentielles; (iii) la santé numérique peut être utilisée pour renforcer la responsabilisation vers le haut et vers le bas. Ces constats, qu’ils soient

liés à chacun des projets ou à l’ensemble de la cohorte, donnent lieu à des recommandations encourageantes quant à la manière d’aborder la

conception, la mise en oeuvre et l’évaluation d’interventions numériques en santé, de sorte à réaliser le programme et les objectifs de

développement durable consistant à ne laisser personne de côté.

Mots clés: santé mobile, cybersanté, santé numérique, sexospécificité, équité en santé, femmes, ODD, responsabilisation, systèmes de santé

Introduction

The spread and uptake of digital health (including eHealth
and mHealth) in low- and middle-income countries (LMICs)
presents promising opportunities to extend coverage of, and
access to, life-saving health services, customize health infor-
mation for marginalized and vulnerable groups and improve
upward and downward accountability of the health system.1–4

These opportunities directly contribute to achieving the
Sustainable Development Goals (SDGs) and the commitment
to ‘leaving no one behind’. If realized, these promises ensure
healthy and productive lives for all women and children, central
to achieving the Global Strategy for Women’s, Children’s and
Adolescents’ Health.
But digital health in its engagement with complex social

settings can have diverse impacts—positive, negative and
mixed—on equitable health services and gender relations in
communities. As a result, the absence of a strong health equi-
ty and gender analysis when designing, implementing and
evaluating digital health policies and programmes can lead to
ignoring or exacerbating existing health inequities and gender
inequalities, or even creating new ones. Negotiating and navi-
gating these norms and values to ensure digital health initia-
tives address local systems, processes and realities is an
invisible imperative of fundamental importance.
There is a growing body of evidence on the use of digital

health in LMICs, including systematic reviews on mHealth,5

and on maternal, newborn and child health.6–8 The literature
has an increasing number of contributions on suitable digital
health frameworks,9 and guidelines on how to report evi-
dence.10 Questions of adoption, uptake, efficacy and changes
in outcomes have also been answered to varying extents.3 Yet,
there continues to be a dearth of studies that focus on health
equity and gender as critical axes for analysis and action.11,12

This collection of seven original papers and two commen-
taries seeks to contribute to filling this gap in knowledge by
presenting practical lessons and findings from a cohort of

seven implementation research projects. Funded by Canada’s
International Development Research Centre (IDRC), the pro-
jects were supported in Bangladesh, Burkina Faso, Ethiopia,
Lebanon, Kenya, Peru and Vietnam from 2013 to 2017.
The framing of this cohort benefited from over 15 years

of research for development programming by IDRC on
digital health13 and a consultation with ‘thought leaders’
mostly from Africa, Asia and Latin America. The two com-
mentaries share a cross-cohort perspective on gender ana-
lysis, and reflections from a developmental evaluation study
on the cohort itself.
The story emerging from this collection is that the true

potential of digital health can be harnessed only when we
move beyond coverage statistics and apply systematic and
periodic health equity and gender analysis towards targeted
services and transformative change. A number of common
themes within this narrative can be found across the papers.
Although presented as standalone themes, the reader will
detect some natural overlap and intentional reinforcement
across the themes. Novel attributes of this collection of
papers include: (i) a consistent and underlying emphasis on
health inequity as the research for development problema-
tique; (ii) a focus on rights-based intersectional gender ana-
lysis; and (iii) and a set of lessons emerging from supporting
an integrated cohort of research projects across four regions
(Africa, Asia, Latin America and the Middle East).

Theme 1: Digital health can positively
influence health equity

Focusing on health equity in the SDG era is a non-negotiable
if we are, as a global community, striving to leave no one
behind. The challenge now is finding the balance of theoret-
ical grounding and grounded intervention to reduce health
inequities.14 Unpacking social and political factors that affect
health inequities is critical to addressing their root causes.15

ii2 JOURNAL OF PUBLIC HEALTH



Articles in this supplement focus on diverse marginalized
groups across the globe such as ethnic minority women in
Vietnam, refugee populations in Lebanon, indigenous women
in Peru, people living with HIV in Burkina Faso and rural
populations in Ethiopia. Several papers show that, under the
right set of circumstances and with thoughtful design and
implementation, digital health interventions can have a posi-
tive impact on health equity, as prefaced below.
In Burkina Faso, Yé et al.16 evaluated the performance of

an mhealth intervention targeting pregnant women, new
mothers and people living with HIV (PLHIV). It addressed
health inequities evidenced by low treatment compliance
rates and high loss to follow-up for PLHIV, as well as per-
sistently high maternal and child mortality among the general
population. The authors report an increase in prenatal cover-
age and assisted deliveries, and a decrease in the rate of loss
to follow-up for PLHIV.
In Vietnam, McBride et al.17 piloted a low-cost mhealth

intervention among ethnic minority women who experience
disproportionately high incidence of infant and maternal mor-
tality and suffer from other forms of exclusion. The research-
ers addressed local language needs and provided information
about maternal and child health via SMS and their community
healthcare workers. Results showed a measurable increase in
demand for quality natal care. Findings also point to an
increase in women’s confidence in accessing care, and greater
supportive involvement of their husbands. These social trans-
formations represent a critical step in overcoming marginal-
ization and deprivation experienced by this group.

Theme 2: Gender and power analyses are
essential

Digital health interventions are often being implemented in
contexts where gender inequalities, biases, class disparity and
uneven power dynamics prevail.18 Gender analysis that con-
siders power relations within and among females and males
can be enriched by an intersectional perspective, which
involves examining gender in relation to other social strati-
fiers, such as class, race, education, ethnicity, age, geographic
location, (dis)ability and sexuality.19 Papers in this collection
present approaches sensitive to existing social fabrics, ten-
sions and needs, with findings that can contribute towards
positively transforming gender norms and power dynamics.
In Ethiopia, Steege et al.20 examine the impact of an

mHealth intervention on the gendered experiences of Health
Extension Workers (HEWs) and how gender inequalities
can weaken attempts to positively scale-up mHealth initia-
tives. The authors find that while the intervention enhanced

HEWs social status and agency and allowed them to provide
more equitable care to communities, the intervention had
the potential to place an additional burden of work on an
already overstretched cadre of healthcare workers.
Exploring information needs of pregnant indigenous

women Peru, Pérez-Lu et al.21 found that providing them
with access to their health records strengthened power, own-
ership and agency. The study also measured results related
to the environment and the channel through which informa-
tion was received—through digital and other means. A
friendly and secure environment with supportive health
workers—adopting a positive attitude and appropriate lan-
guage—was shown to influence behaviour positively. These
findings influenced how the mHealth innovation was
designed and deployed.

Theme 3: Digital health strengthening
upward and downward accountability

The potential for digital health to enhance accountability
among and between community members, community and
facility-based health workers, supervisors and the health sys-
tem was identified by several authors.22 Consistent across
these experiences is the engagement with local communities
and decision-makers to strengthen health governance.
In Lebanon, Saleh et al.23 explore both the demand and

the supply side of providing much-needed non-communic-
able diseases health services to refugee and rural popula-
tions. Assessing the perceived quality and effectiveness of
weekly SMS messages and reminders for appointments, the
study found high rates of satisfaction overall, with some
populations requiring more attention such as the elderly,
non-literate and unemployed individuals.
In a second paper from rural Ethiopia, Mengesha et al.24

found that an mHealth solution, designed in an iterative and
participatory way, enhanced bidirectional accountability at
various levels, and between different actors. Focused on sup-
porting the critical health provider groups, HEWs, the system
aimed to improve tuberculosis and maternal health outcomes.
Its dual focus on accountability of HEWs to the community,
as well as strengthening bidirectional accountability between
HEWs and their supervisors, provides much-needed findings
that link improvements in health outcomes with how health
workers are incentivized and supported.

Concluding comments

Few digital health projects comprise health equity and gender
analysis in their methodologies. Fewer still are supported in a
cohort that is designed with intentional opportunities to share
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experiences and lessons, with some axes of analyses cutting
across all projects. Decosas and Mbuagbaw25 discuss reflec-
tions and lessons from their journey accompanying the cohort
through a real-time developmental learning evaluation. The
evaluation included five areas of inquiry—analysis of cross-
cutting concepts such as ‘health equity’, gender analysis,
knowledge translation practices and outcomes, research qual-
ity and cross-cohort networking. Through this effort, gender
analysis was identified as a shared area of interest among the
research teams and one that could benefit from additional tar-
geted capacity strengthening efforts. In their paper about gen-
der in the cohort, George et al.26 provide an insightful
overview of gender equality analysis in digital health, with spe-
cific lessons shared from the projects in this cohort.
The evidence that emerges from the articles presented in

this supplement is encouraging, as many authors demon-
strate how health equity and upward and downward account-
ability can be strengthened through well-designed digital
health interventions. In that respect, these results confirm
that digital health can indeed contribute to the goal of leaving
no one behind. At the same time, the articles also highlight
the need to pay attention to existing gender and power
dynamics, and to take these into account when designing,
implementing and evaluating any digital health intervention.
Failure to do so could help to maintain, or even worsen, the
status quo of underserved, marginalized populations.
As LMICs increasingly move forward with digital health

innovations as part of their health systems, this supplement
offers some food for thought and lessons from the field that
can be adapted to different contexts. Above all, what the
papers demonstrate is the need to integrate in their design a
critical analysis of context-specific gender and power dynam-
ics as a foundational requirement for any intervention.
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ABSTRACT

Much remains to ensure that digital health affirms rather than retrenches inequality, including for gender. Drawing from literature and from the

SEARCH projects in this supplement, this commentary highlights key gender dynamics in digital health, including blind spots and biases, as well

as transformative opportunities and responsibilities. Women face structural and social barriers that inhibit their participation in digital health, but

are also frequently positioned as beneficiaries without opportunities to shape such projects to better fit their needs. Furthermore, overlooking

gender relations and focussing on women in isolation can reinforce, rather than address, women’s exclusions in digital health, and worsen

negative unanticipated consequences. While digital health provides opportunities to transform gender relations, gender is an intimate and

deeply structural form of social inequality that rarely changes due to a single initiative or short-term project. Sustained support over time, across

health system stakeholders and levels is required to ensure that transformative change with one set of actors is replicated and reinforced

elsewhere in the health system. There is no one size prescriptive formula or checklist. Incremental learning and reflection is required to nurture

ownership and respond to unanticipated reactions over time when transforming gender and its multiple intersections with inequality.

Keywords digital health, gender, health systems, gender dynamics

RESUMEN

Resta mucho por hacer para que se consolide la salud digital y se reduzca la desigualdad, inclusive para el género. Basándose en la literatura y los

proyectos SEARCH en este suplemento, este comentario destaca la dinámica de género clave en la salud digital, incluyendo los puntos ciegos y las

parcialidades, también las oportunidades y responsabilidades transformativas. Las mujeres enfrentan barreras estructurales y sociales que inhiben su

participación en la salud digital; pero también se las posiciona como beneficiarias sin oportunidades para formar tales proyectos de modo de ajustarse

mejor a sus necesidades. Además, ignorar las relaciones de género y focalizarse en las mujeres aisladas puede reforzar, en lugar de abordar, las

exclusiones de las mujeres en la salud digital y empeorar las consecuencias negativas no previstas. Si bien la salud digital brinda oportunidades para

transformar las relaciones de género, el género sigue siendo una forma de desigualdad social muy personal y muy estructural que raramente cambia

debido a una iniciativa simple o a un proyecto a corto plazo. La ayuda continua en el tiempo, presente en todas las partes interesadas y los niveles de

los sistemas de salud se necesita para garantizar que el cambio transformativo con un grupo de participantes se replique y refuerce en todo el sistema
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de salud. No existe una fórmula o lista de control prescriptiva única. La reflexión y el aprendizaje gradual se necesitan para nutrir el control y para

responder a las reacciones no previstas en el tiempo en relación a la transformación de género y sus intersecciones múltiples con la desigualdad.

Palabras clave salud digital, género, sistemas de salud, dinámica de género

RÉSUMÉ

Il reste encore beaucoup à faire pour établir que la santé numérique maintient plutôt l’inégalité au lieu de l’éliminer, et cela touche le genre. En

s’appuyant sur la documentation et les projets de recherche de ce supplément, ce commentaire met en évidence les principales dynamiques

liées au genre dans le secteur de la santé numérique, y compris les zones d’ombre et les idées préconçues, ainsi que les occasions et

responsabilités de transformation. Les femmes se heurtent à des obstacles structurels et sociaux qui les empêchent de participer à la santé

numérique, mais elles sont également réduites, la plupart du temps, en bénéficiaires sans possibilité de concevoir de tels projets pour mieux

répondre à leurs besoins. En outre, négliger les relations entre les sexes et mettre l’accent sur les femmes isolées ne peut que renforcer plutôt

que résoudre les exclusions des femmes en matière de santé numérique tout en aggravant les conséquences négatives inattendues. Bien que la

santé numérique offre la possibilité de transformer les relations entre les sexes, le genre constitue une forme d’inégalité sociale intime et

profondément structurelle qui change rarement grâce à une initiative unique ou un projet à court terme. Un soutien accru dans le temps, par

l’entremise des parties prenantes et des niveaux du système de santé, est nécessaire pour faire en sorte qu’un changement en profondeur

impliquant un ensemble d’acteurs soit reproduit et renforcé ailleurs dans le système de santé. Il n’existe pas de formule ni de liste de vérification

normalisées et universelles. Un apprentissage progressif et une réflexion sont nécessaires pour favoriser l’appropriation et réagir aux réactions

imprévues au fil du temps lors de la transformation du genre et de ses multiples ramifications avec l’inégalité.

Mots-clés santé numérique, genre, systèmes de santé, dynamique liée au genre

Introduction

Electronic, mobile and wireless technologies are near ubiqui-
tous in low-, middle- and high-income countries. Their
incorporation into health offers an unprecedented opportun-
ity to strengthen health systems and improve health outcomes
in innovative ways. Despite this potential, much remains to
be done to strengthen how digital health affirms rather than
retrenches inequality, including that involving gender.
Gender inequalities are often detailed as differences

between girls and boys, women and men in binary and het-
eronormative ways. While gender analysis entails understand-
ing these differences, it acknowledges the fluid and socially
constructed nature of gender. It goes further to examine the
power relations that shape the different identities, experiences
and opportunities within and among different groups of
women, men and gender-diverse people, or gender non-
conforming people, including transgender and intersex peo-
ple. This includes understanding how these varied forms of
experiencing gender intersects with other social markers such
as age, sexuality, disability, ethnicity, class and geographic loca-
tion. It also entails identifying pathways for redressing such
inequalities and transforming their underlying power relations.
Drawing from existing literature and experience working

with a cohort of projects featured in this supplement and

funded by Canada’s International Development Research
Centre and under the collective title of ‘SEARCH’ (The
‘Strengthening Equity through Applied Research Capacity
building in eHealth’ (SEARCH) cohort, funded by IDRC,
supported research projects in Bangladesh, Burkina Faso,
Ethiopia, Kenya, Lebanon, Peru and Vietnam. These pro-
jects examined if, how, and in what contexts digital health
can meet key challenges faced in delivering quality health
services and inform policy discourse to ensure that no one
is left behind. In addition to the individual project results,
analysis was conducted across the cohort on some cross-
cutting issues, including gender dynamics.), this commentary
outlines gender dynamics in digital health, including blind
spots and biases. We go on to reflect on efforts to
strengthen gender analysis within the SEARCH cohort. In
doing so, we encourage seizing opportunities and responsi-
bilities for realizing the transformational potential digital
health hold for more equitable health systems.

Understanding digital health gendered
blind spots and biases

Given their disadvantage, girls and women are often targeted
as key beneficiaries of programs. Yet they may continue to
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be missed if digital health is blind to gendered social rela-
tions that govern access to digital technologies. Women in
low-income countries, while not a homogenous group, are
overall far less likely to own or have independent control
over mobile and wireless technologies than men.1 As a
result, men can sometimes dominate digital health programs,
even if they were primarily intended for women. In Uganda,
men participated twice as much as women in an SMS-based
HIV campaign and in the Democratic Republic of Congo
over 80% of callers on a family planning hotline were men.2,3

It is crucial to meet men’s health awareness and needs, and to
recognize marginalized gender dynamics and power relations
among men given that they are also not a homogenous
group. But this should not inadvertently widen pre-existing
gender inequalities in access to information nor support
men’s appropriation of programs designed for women.
In being blind to social relations, digital health interven-

tions may not only miss key intended populations, but may
also potentially further place them at risk. Many demand
side digital health programs require that beneficiaries have
access to mobile phones—a pre-requisite that can serve to
exacerbate existing inequalities in the promotion of and
access to health services. Digital health programs which pro-
vide mobile health information content to pregnant and
postpartum women have the potential to increase women’s
self-efficacy to breastfeed newborns or practice family plan-
ning. However, they may also threaten men and/or broader
familial relationships if the messaging empowers practices in
conflict with prevailing social norms.4 Supply-side digital health
programs may offer the potential to improve the quality of care,
through decision support or data capture. However, if individual
patient records are not tracked or stored in a confidential man-
ner, inadvertent disclosures can compromise women’s privacy
and autonomy.5,6 Understanding existing gender dynamics and
working with men, women and other key family and commu-
nity members that replicate gender power relations within digital
health programs can help to avoid such negative outcomes.
Not only do girls, women and other marginalized gender

identities face structural and social barriers that inhibit their
equal participation in digital health, they are also frequently
positioned as beneficiaries of projects without opportunities
to actively engage in and shape such projects to better fit
their needs. Digital health programs must do more in fore-
grounding the voice and agency of marginalized populations
in shaping program design and delivery strategies. In add-
ition, rather than target girls and women as homogenous
groups and in isolation from social context, given the reper-
cussions in shifting gender power relations with community

leaders, parents, in-laws, spouses and/or older siblings, it is
imperative to consult and engage with these key gatekeepers
for broader social and structural change to be realized.

Seizing digital health opportunities to
transform gender inequality

Despite gendered blind spots and biases, digital health has
great potential to make a positive impact on gender rela-
tions. A systematic literature review7 found that digital health
initiatives can improve couple communication, women’s
decision-making, social status and access to health resources.
The latter is particularly important for remote rural areas
where there is a dearth of health professionals and services
and for poor and marginalized communities for whom the
cost of travel to reach health services is exorbitant. In
Vietnam, minority ethnic women had limited knowledge and
access to care. The text messages sent via the mMOM plat-
form addressed some of these vulnerabilities.8 In Peru, given
that husbands did not attend prenatal check-ups due to work
obligations, women reported appreciating accessing and shar-
ing information from trusted sources such as health provi-
ders through the Internet with their partners.9

Enhancing women’s autonomy enables them to be more
involved in health seeking and health decision-making, both
for themselves and other family members, and produces
better health outcomes.10 Among the SEARCH cohort,
receiving actionable health education via digital health bol-
stered the confidence of ethnic minority women in Vietnam.
Being more informed and confident also improved their
interactions and relationships with health providers.8 Future
research should ideally explore intersectionality between gen-
der, ethnicity, age, parity and marital status, among a range
of contextually relevant social markers, for the women and
family members involved in the project.
Apart from addressing gender dimensions on the demand

side of health care services, digital health solutions also have
implications for supply-side gender dynamics. By supporting
supervision, data use, protocols for decision-making, training
and better referral, digital health programs may foster
innovative ways of enhancing the skills, competencies, social
status and effectiveness of frontline workers, who are often
women.10 In Peru, WawaRed, the integrated mobile phone
system, enhanced the status of midwives and promoted
greater equity among health workers in primary health cen-
ters as everyone could access the e-records.9 In Burkina
Faso, mobile phone capabilities improved the community
status of female health workers equipping them with new
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skills that enabled them a broader professional remit.11,12

Mobile phones also improved the social status of Health
Extension Workers (HEWs) in Ethiopia and the improved
data quality also motivated them further.12

Gendered digital health responsibilities:
minding gender gaps to transform health
systems

The SEARCH cohort was designed with a number of cross-
cutting areas of analysis within a developmental evaluation.13

Among these was a strong focus on gender and equity. As
central parts of the SEARCH initiative, and given that
IDRC’s emphasis on gender within their research funding
and grant management, each SEARCH project had dedi-
cated sections for gender analysis in their proposals.
Moreover, analysis of research teams and initial engagement
with them revealed existing capacity for gender analysis and
responsiveness to strengthening consideration of gender
within their work. Despite this clear intention and engage-
ment, the mid-term review revealed this awareness and
interest was not necessarily operationalized throughout
research undertaken by the SEARCH cohort. Initial project
responses were largely women centered without necessarily
demonstrating engagement with the gendered power rela-
tions and social contexts of female beneficiaries, including
their diverse family formations. For each of the seven pro-
jects, an external review, dialog and follow up was initiated.
Additional resources and concrete ideas for action were pro-
vided to further prioritize and strengthen gender analysis in
the projects and across the cohort as a whole.
As mentioned earlier, a critical first step is to understand

existing gender inequalities and the power relations that
underpin them. Consulting marginalized women and under-
standing their social context and relationships is vital to
ensure that digital health addresses their needs and does not
further harm them. However, addressing gender inequality
does not mean working only with women. Men, leaders, deci-
sion makers and gatekeepers need to be involved and sup-
portive of the overall digital health initiative, and also their
gender transformative potential. In Lebanon, this entailed
reaching out to men when they were available, which differed
from when women were available.14 In Vietnam, program-
ming was expanded beyond women to target messaging at
men after identifying an interest among this demographic.8

It also entails exploring how gender intersects with other
social stratifiers to influence experiences of marginalization,
including among frontline workers. In Ethiopia, for example,

researchers recognized how gender intersects with education,
age and language ability to affect power dynamics between
health workers and individuals across household, community
and health system levels, including supervisors who were
predominately older men.12

While digital health solutions may provide opportunities
to transform gender relations, gender is an intimate and
deeply structural form of social inequality that rarely changes
due to a single initiative or short-term project. Sustained
support over time, across health system stakeholders and
levels is required to ensure that transformative change with
one set of actors is replicated and reinforced elsewhere in
the health system. In Burkina Faso, male community health
workers were intentionally involved in the training of female
participants, fostering a system of collaboration and support,
rather than opposition. However, acceptance by husbands,
who were not initially included in programming, took more
time, and only occurred after their initial reluctance was
identified and addressed by the research team.11

Positive gains without further review and support may fail to
sustain transformation. In Ethiopia, while digital health solutions
empowered one set of HEWs, inequalities between HEWs with
mobile phones versus those without deepened. Due to the time
required to input data, the digital health solution also displaced
HEW time from other responsibilities and led to HEW out of
pocket additional costs for downloading data.12

Given that digital health solutions are spread across
diverse health system interfaces and levels, there is no one
size prescriptive formula or checklist. Incremental learning
and reflection is required to nurture ownership and respond
to unanticipated reactions, particularly when shifting power
relations underpinning gender inequality.15 Addressing gen-
der in digital health projects requires sustained attention to
avoid gender from fading away during implementation.10

What next? Embracing gendered digital
health toward positive transformation

The evidence base on how digital health addresses gender
relations and supports gender equality is relatively thin.
Changes in gender power relations and equality are rarely
examined as an outcome, and even more rarely considered
from the outset of projects. Furthermore, how gender inter-
sects with other social stratifiers to influence experiences of
marginalization is even more rarely explored. Studies often
fail to sufficiently understand key stakeholders and their
social networks, including program participants, supporting
actors and gatekeepers. Data are often drawn from
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interviews with either women or men, at time without
appreciating diversity within those categories, and rarely tri-
angulate findings across women and men in the same pro-
ject. Positive effects are often assumed or inferred by the
authors, and negative effects are rarely measured.7

Ongoing monitoring, evaluation and research are required
to understand more precisely the circumstances under which
digital health solutions interact with gender intersecting with
other social relations in partial or fully transformative ways,
with intended or unintended consequences. Key questions
include:

• Do girls, women and other marginalized gender groups
have sufficient literacy, autonomy and ICT-access to
effectively use digital health?

• In each context, what are other markers of social inequal-
ity and how do they interact with gender to affect digital
health programs?

• How will use of digital health impact on and change exist-
ing gender power dynamics and relationships among key
gender stakeholders, whether girls, boys, women, men,
gender non-conforming people, other family or commu-
nity members, at home, in communities, markets, or
health services? What are the innovations in mapping and
understanding these contextually configured and fluid
power relations, particularly since perceived power may or
may not translate into actual power?

• What kinds of engagement with those who enforce gender
power relations, usually but not always men and boys,
are necessary to transform gender relations in a positive
way that increases both the effectiveness of digital health
and improves the status of those marginalized by gender
power relations, who are usually, but not always girls and
women?

All digital health programs take place in a particular social, eco-
nomic and political context. While informed by this context,
they also provide the opportunity to transform some aspects of
it. Recognizing this interactive dynamic between gender and
digital health, we must support positive synergies between
them, rather than allow gender inequalities to undermine digital
health or have digital health further ignore and exacerbate gen-
der inequalities. Gender inequalities operate in health systems at
multiple levels and must be addressed at individual, community,
program and policy levels if digital health is to achieve its
full potential. Ongoing engagement with intended benefi-
ciaries to understand and respond to the social relations
and contexts they are embedded in, sustained over time
with critical review and reflection, is vital for ensuring that

digital health solutions actually support gender equality,
rather than assume to do so.

Supplementary data

Supplementary data are available at the Journal of Public
Health online.
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ABSTRACT

Background The IDRC ‘Strengthening Equity through Applied Research Capacity building in eHealth’ (SEARCH) funded seven research projects

in Bangladesh, Burkina Faso, Ethiopia, Kenya, Lebanon, Peru and Vietnam that sought to answer questions or test solutions related to the use

of Internet or mobile phone technology in strengthening health systems. The evaluation accompanied these projects over two years to answer,

among others, the question how cross-grant learning interactions influenced project outcomes.

Methods The evaluation team conducted repeated interviews and on-line questionnaire surveys with the research teams and analysed the

information exchanges among researchers on a SharePoint site established by IDRC.

Results The expectations of the SEARCH program in terms of cross-project learning were only partially realized. The diversity of themes,

language barriers and differences in context were cited as main reasons. Non-facilitated active cross-grant networking was only observed

between two teams working in English on thematically similar issues. However, networking among all projects was active during two program

workshops organized by IDRC.

Conclusions Networking among research teams can increase the quality and the applicability of health systems research and potentially

promote knowledge translation. Spontaneous networking across language barriers is, however, difficult. Effective global research networks

require dedicated human and financial resources to keep them vibrant and alive.

Keywords e-health, refugees

RESUMEN

Contexto El programa "Fortalecimiento de la equidad mediante el desarrollo de capacidad de investigación aplicada para la cibersalud

(eHealth)" (SEARCH) del CRDI financió siete proyectos de investigación en Bangladesh, Burkina Faso, Etiopía, Kenia, el Líbano, Perú y Vietnam.

Estos proyectos buscaban responder preguntas o probar soluciones relacionadas con el uso de Internet o tecnología de teléfonos móviles para

consolidar los sistemas de salud. La evaluación acompañó a estos proyectos más de dos años para responder, entre otras cosas, la pregunta

acerca de cómo las interacciones de aprendizaje a través de los proyectos subvencionados incidieron en los resultados de los proyectos.

Métodos El equipo de evaluación llevó a cabo reiteradas entrevistas y encuestas en línea con los equipos de investigación y se analizaron los

intercambios de información entre los investigadores en un sitio SharePoint que estableciera el CRDI.

Resultados Las expectativas del programa SEARCH con relación al aprendizaje de proyectos transversales solo se lograron parcialmente. La

diversidad de temas, barreras idiomáticas y diferencias en el contexto se citaron como razones principales. Solo se observaron redes de trabajo

con subvención, activas y no facilitadas, entre dos equipos trabajando en inglés en asuntos con temas similares. No obstante, las redes de

trabajo entre todos los proyectos fueron activas durante dos talleres del programa organizados por el CRDI.
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Conclusiones las redes de trabajo entre los equipos de investigación pueden aumentar la calidad y la aplicabilidad de la investigación de los

sistemas de salud y podrían promover la traducción del conocimiento. Sin embargo, las redes de trabajo espontáneas a través de las barreras

idiomáticas son difíciles. Las redes de investigación mundial eficaces necesitan recursos financieros y personal humano dedicado para

preservarlas vivas y dinámicas.

Palabras clave e-salud, m-salud, investigación, evaluación, red y redes de trabajo

RÉSUMÉ

Contexte Le programme Promotion de l’équité au moyen du renforcement des capacités de recherche appliquée en cybersanté (SEARCH), du

CRDI, a financé sept projets de recherche au Bangladesh, au Burkina Faso, en Éthiopie, au Kenya, au Liban, au Pérou et au Vietnam pour

répondre à des questions ou mettre des solutions à l’essai pour renforcer les systèmes de santé au moyen d’Internet ou de technologies de

téléphonie cellulaire. Ces projets ont fait l’objet d’une évaluation continue pendant deux ans visant notamment à comprendre l’incidence

d’échanges d’information entre organismes boursiers sur les résultats des projets.

Méthodologie L’équipe évaluatrice a régulièrement interrogé les équipes de recherche, leur a transmis en ligne des enquêtes par

questionnaire et a analysé les échanges d’information effectués entre chercheurs sur un site SharePoint du CRDI.

Résultats Les attentes vis-à-vis du programme SEARCH en matière d’apprentissage interprojets n’ont été que partiellement satisfaites. Cela

s’explique principalement par la diversité des thèmes, l’obstacle de la langue et des contextes différents. Le seul exemple observé de réseautage

actif sans médiation entre boursiers a eu lieu entre deux équipes travaillant sur des thèmes similaires en langue anglaise. Toutefois, tous les

projets ont activement réseauté dans le cadre de deux ateliers du programme organisés par le CRDI.

Conclusions Le réseautage entre équipes de recherche peut bonifier la recherche sur les systèmes de santé et éventuellement, favoriser le

transfert de connaissances. Cependant, le réseautage se fait rarement spontanément en présence de l’obstacle linguistique. Les réseaux de

recherche internationaux exigent qu’on leur consacre des ressources humaines et financières pour assurer leur dynamisme et leur survie.

Mots-clés cybersanté, applications mobiles en santé, recherche, évaluation, réseau et réseautage

In 2012, a commentary in the journal ‘Nature’ observed a
fundamental shift in the geography of science through the rise
of research networks.1 Networks, as claimed by the author,
are changing the global balance of research. An earlier meta-
analysis of the citation impact of 442 publications resulting
from 22 research networks found a complex relationship
between the intensity of collaboration as measured by the
interactions within networks, and the quality of scientific out-
puts as measured by the citation ratio. Networks with a high
level of interaction were associated with high consistency in
the quality of publications. While the quality of scientific out-
puts in low intensity networks was less consistent, they gener-
ated publications with both the highest and the lowest citation
ratios.2 The findings suggest that researchers and institutions
with high research capacity do not necessarily require peer
networks to generate quality publications. However, in the
context of research capacity building, close networking contri-
butes to consistency in quality and lowers the risk that any
research team is left behind.
Support to networking is at the core of the International

Development Centre’s (IDRC) approach to funding research

in developing countries. In 2004/05, IDRC carried out a
strategic review of its support to networks in a series of
evaluation studies looking at network coordination, govern-
ance, sustainability and development outcomes. The findings
of this review informed the IDRC annual learning forum in
2005 which defined networks as ‘social arrangements of
organizations and/or individuals linked together around a
common theme or purpose, working jointly but allowing
members to maintain their autonomy as participants’.3

The IDRC review of network governance, coordination and
outcomes in 2005 found, not surprisingly, that networks distin-
guish themselves from other organizational forms by their level
of participation. It also highlighted the important role of a coord-
inating network member to manage expectations and facilitate
the direction of network activities.4 Research networks need
investment and nurturing to reach their optimal value.
Under the IDRC SEARCH program, seven research pro-

jects were funded in Bangladesh, Burkina Faso, Ethiopia,
Kenya, Lebanon, Peru and Vietnam that sought to answer
questions or test solutions related to the use of Internet or
mobile phone technology in strengthening health systems. The
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four program objectives were to (i) strengthen, redesign and
improve health system processes; (ii) support key health system
operations essential for equity; (iii) generate evidence for deci-
sion-making; and (iv) increase social participation, accountability
and transparency. Networking for joint learning and knowledge
sharing ‘to reduce research silos and to encourage dialogue and
enrich discussions’ was an additional program objective.5

Network coordination is to some extent implicit in the
IDRC approach to research funding, which includes close
follow-up and mobilization of capacity support for all
funded projects. The IDRC program officers thereby act as
network hubs within their programs, transmitting lessons
from one project to another and facilitating the exchange of
information among funded projects. No additional network
coordinator was appointed for SEARCH, although it was
raised as an option by the participants of the SEARCH pro-
posal development workshop.6

Instead, the projects funded under SEARCH were encour-
aged to network among themselves according to the needs and
resources of each research team. At the same time, hera, a health
consulting agency, was contracted to accompany the program in
a learning evaluation over two years from 2014 to 2016. One of
the five questions to be answered by the evaluation was: ‘How
have the cross-grant learning interactions within SEARCH influ-
enced project outcomes?’7 Final project outcomes could, of
course, not be evaluated when the evaluation contract ended in
2016 because all seven teams were still in the process of analys-
ing data and preparing reports. But the evaluation team moni-
tored information exchanges among the researchers. In two
rounds of interviews with the Principal Investigators in 2015 and

2016, the team explored the extent to which researchers engaged
in cross-grant learning without the presence of a formally
appointed network leader. The main data limitation was
that networking exchanges among evaluation team mem-
bers other than the Principal Investigators were not cap-
tured in the interviews. A Microsoft SharePoint site was
established by IDRC to facilitate network exchanges, allow-
ing teams to post documents, announce events such as work-
shops or conference presentations, and to engage in discussion
fora which were, however, used sparingly.
The evaluation team assessed the patterns, types and intensity

of exchanges among researchers through social network analysis.
The most intensive network exchanges occurred during work-
shops or were directly mediated by IDRC program staff. These
were removed from the analysis as they reflected the usual
IDRC practice. The seven projects and the SharePoint site were
retained as the eight network actors. The following metrics were
calculated: Degree centrality (the total number of connections
between projects); betweenness centrality (whether actors served
as bridges in the shortest paths between two actors); closeness
centrality (how close one actor is to another actor); and close-
ness (the degree to which an actor is near all other actors).8 The
analysis was conducted using NodeXL Excel Template
Version 1.0.1.342; Social Media Research Foundation.9

The result of the network analysis is presented in the
graphic in which each of the seven projects is identified by
the national flag. The proximity of the symbols indicates the
number of exchanges that occurred between projects, and the
opacity of the connecting line indicates the self-reported use-
fulness of the exchanges.
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The expectations of the SEARCH program in terms of
cross-project learning beyond the traditional mode of IDRC
mediated exchanges and organized workshops were only par-
tially realized. There was active networking between the two
projects in Bangladesh and Kenya as can be seen by the prox-
imity of the two icons in the graphic. These two projects were
thematically similar, both working on national frameworks for
eHealth policy, and the two research teams worked in English.
The project on access to health services for women, children

and people living with HIV in Burkina Faso used the SharePoint
site to post and retrieve materials, but as the only research team
working in French, its interactions with the other teams were
limited, including with the team in Vietnam which was closest in
thematic terms. Language was also a constraint for the only
Spanish-speaking team studying information systems in Peru.
The research teams in Ethiopia and in Lebanon had relatively
few interactions with the other teams or with the SharePoint site,
which may be related to the subjects of their research themes
which had little overlap with any other of the seven projects.
While spontaneous networking among the research teams

was limited, information exchanges using the traditional
modality of IDRC-managed networking were very active. The
teams met and discussed common challenges and experiences
during two program workshops. They participated actively in
a web-based training on gender analysis. IDRC program offi-
cers used site visits and feedback on progress reports to link
project outputs to overarching program objectives. In
repeated survey responses, program workshops, conferences
and other face-to-face interactions were consistently ranked as
the preferred platforms for information exchange.
Several lessons about research networking and cross-

project learning can be drawn from the SEARCH experience:

• The integration of eHealth in health systems raises many
issues. There are common questions, for instance on privacy,
data security and the interactivity of technological platforms
that were extensively discussed in program workshops.
However, the technology itself, i.e. the ‘e’ in eHealth, does
not provide a sufficiently common platform for information
exchange that is useful for all. When there are commonalities
in the research themes, as for instance between the studies
in Kenya and in Bangladesh, the research teams will use
opportunities to spontaneously exchange information.

• Networking among research teams can increase the qual-
ity and the applicability of health systems research and
potentially promote knowledge translation. But networking
has a cost. It may happen spontaneously when a platform
is provided, but it is much more active and potentially use-
ful when it is supported by dedicated human and financial
resources to keep the network alive. All seven research

teams wanted to exchange information, but they wanted
organized venues such as workshops or webinars.

• Spontaneous networking across language barriers is difficult.
The barriers can be overcome by a network manager such
as IDRC in the case of the interactions between the franco-
phone, hispanophone and anglophone research teams in
SEARCH workshops and webinars. But it is not evident
that it happens spontaneously without such facilitation.

• The evaluation ended in 2016, too early to assess the quality
and the impact of research conducted in the SEARCH net-
work. Although not formally assessed, there is emerging evi-
dence in 2018 that research conducted under the SEARCH
grants left a footprint in eHealth research that was arguably
enhanced by networking among the seven teams. In total, 12
research papers have already been published in peer-reviewed
journals with more currently under review. In 2016 the project
in Burkina Faso, and in 2017 the project in Vietnam received
awards from the Fondation Pierre Fabre’s Global South
e-Health Observatory; and eHealth solutions researched and
piloted by SEARCH projects in Peru and Vietnam were
adopted and scaled up in national or provincial health systems.
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‘The phone is my boss and my helper’ – A gender analysis of
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ABSTRACT

Background There is considerable optimism in mHealth’s potential to overcome health system deficiencies, yet gender inequalities can weaken

attempts to scale-up mHealth initiatives. We report on the gendered experiences of an mHealth intervention, in Southern Ethiopia, realised by

the all-female cadre of Health Extension Workers (HEWs).

Methodology Following the introduction of the mHealth intervention, in-depth interviews (n = 19) and focus group discussions (n = 8) with

HEWs, supervisors and community leaders were undertaken to understand whether technology acted as an empowering tool for HEWs. Data

was analysed iteratively using thematic analysis informed by a socio-ecological model, then assessed against the World Health Organisation’s

gender responsive assessment scale.

Results HEWs reported experiencing: improved status after the intervention; respect from community members and were smartphone

gatekeepers in their households. HEWs working alone at health posts felt smartphones provided additional support. Conversely, smartphones

introduced new power dynamics between HEWs, impacting the distribution of labour. There were also negative cost implications for the HEWs,

which warrant further exploration.

Conclusion MHealth has the potential to improve community health service delivery and the experiences of HEWs who deliver it. The

introduction of this technology requires exploration to ensure that new gender and power relations transform, rather than disadvantage,

women.

Keywords communities, e-health, gender

RESUMEN

Antecedentes Existe un optimismo considerable con respecto al potencial de mSalud para superar las deficiencias en el sistema de salud, sin

embargo, las desigualdades de género pueden debilitar los intentos de ampliar las iniciativas de mSalud. Analizamos las experiencias de género

de una intervención de mSalud en el sur de Etiopía que realizó un equipo femenino de agentes de extensión sanitaria (AES).

Metodología A continuación de la presentación de la intervención de mSalud, se organizaron entrevistas exhaustivas (n = 19) y debates en

grupos focales (n = 8) con los AES, los supervisores y los líderes comunitarios para comprender si la tecnología actuaba como una herramienta
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facultativa para los AES. Los datos se analizaron reiteradamente por medio de análisis temáticos informados por un modelo socio-ecológico,

luego se compararon con la escala de evaluación de respuestas basadas en género de la Organización Mundial de la Salud.

Resultados Los AES experimentaron lo siguiente: un estado mejorado después de la intervención, respecto de los miembros de la comunidad y

fueron los encargados de los teléfonos inteligentes en sus hogares. Los AES que se desempeñan solos en puestos de salud sintieron que los

teléfonos inteligentes les brindaron ayuda adicional. En cambio, los teléfonos inteligentes presentaron una nueva dinámica de poder entre los

AES, impactando la distribución de la labor. También hubo consecuencias negativas relacionadas con el costo para los AES. Esto se debe

investigar en profundidad.

Conclusión MSalud tiene el potencial de mejorar la prestación de los servicios para la salud comunitaria y las experiencias de los AES que los

brindan. La presentación de esta tecnología requiere de investigación para garantizar de que las nuevas relaciones de género y poder sean

transformadoras para las mujeres, en lugar de perjudicarlas.

Palabras clave mSalud, ética y comunidades.

RÉSUMÉ

Contexte L’optimisme entourant le potentiel de la santé mobile à remédier aux failles du système de santé est considérable, mais les inégalités

entre les sexes peuvent affaiblir les tentatives de mise à l’échelle des initiatives de santé mobile. Nous faisons rapport sur les expériences liées au

genre d’une intervention de santé mobiledans le sud de l’Éthiopie, réalisée par un effectif féminin d’agentes de vulgarisation sanitaire (AVS).

Méthodologie Après l’introduction de l’intervention de santé mobile, des entrevues en profondeur (n = 19) et des discussions de groupe

(n = 8) avec des AVS, des superviseurs et des dirigeants communautaires ont été menées pour comprendre si la technologie a servi d’outil

d’autonomisation pour les AVS. Les données ont été analysées à l’aide de l’analyse thématique de façon itérative en se basant sur un modèle

socio-écologique, puis évaluées en fonction de l’échelle de prise en compte du genre de l’Organisation mondiale de la Santé.

Résultats Les AVS ont indiqué que leur situation s’est améliorée après l’intervention, qu’elles ont gagné le respect des membres de la

communauté et qu’elles étaient des gardiennes des téléphones intelligents dans leur ménage. Les AVS travaillant seules aux dispensaires de

soins de santé ont estimé que les téléphones intelligents apportaient un soutien supplémentaire. Par ailleurs, les téléphones intelligents ont

introduit de nouvelles dynamiques de pouvoir entre les AVS, ce qui a une incidence sur la répartition du travail. Il y avait aussi des répercussions

négatives au chapitre des coûts pour les AVS, ce qui justifie un examen plus approfondi.

Conclusion La santé mobile a le potentiel d’améliorer la prestation des services de santé communautaire et l’expérience des AVS qui les

prodiguent. L’introduction de cette technologie nécessite d’être examinée pour s’assurer que les nouvelles relations de genre et de pouvoir

transforment les femmes, plutôt que de leur nuire.

Mots clés santé mobile, éthique et communautés.

Introduction

Mobile health (mHealth) provides health services and infor-
mation via mobile technologies, including mobile phones.1

There is considerable optimism in mHealth’s potential to
overcome health systems’ deficiencies to ensure access to safe,
effective and affordable health services.2 This has led to an
‘explosion of mHealth activities’3 and ‘large-scale adoption
and deployment of mobile phones’4 by Community Health
Worker (CHW) programmes. MHealth innovation in relation
to CHWs, on which low- and middle-income countries
(LMICs) disproportionately depend, has been reported to be
‘particularly promising’.5 CHWs’ use of mHealth has the

potential to improve their motivation; decision-making; train-
ing; adherence to guidelines; data entry and quality; planning
and efficiency; and communication and health promotion;
while also enhancing coverage and timeliness of services and
reducing costs.1,2,5–8 MHealth also allows the monitoring and
tracking of health indicators in real time, providing crucial
insights to policy makers and enabling CHWs to better serve
communities.9

Research on CHWs’ use of mHealth focuses on the for-
mal, work-related aspects, such as health outcomes and/or
health system benefits. Recent systematic reviews1,4,10,11

note CHWs acceptance of mHealth’s potential to enhance
health outcomes and health systems and benefit CHWs.
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Adoption however, is hindered by infrastructural limitations
(e.g. electricity and internet), security issues and a lack of sus-
tainability given that most interventions are pilots. With a
few exceptions,5,12 CHWs’ perceptions of mHealth, and
their positionality as gendered subjects and workers is over-
looked. As Lupton (2014) has argued, examination of how
CHWs have used mHealth has ‘received almost no attention
from critical scholars’.13

Sustainable Development Goal 5 calls for ‘the use of enab-
ling technology, in particular ICTs [Information Communication
Technologies], to promote the empowerment of women’.14 Aligned
with this, pilot mHealth interventions provide women with
greater access to health care information and more auton-
omy in health decision-making. MHealth technologies for
CHWs, an often-feminized and sometimes volunteer cadre,
offer a unique opportunity to explore the potential for
empowerment. CHWs are crucial lynchpins in LMICs’
health systems, yet experience limited training, heavy work-
loads and undertake a range of service delivery tasks.5,15

Situated within broader socio-cultural and gendered con-
texts, they are burdened both by their workloads and by gen-
dered roles and responsibilities to kin and communities.16,17

Gender inequalities can weaken attempts to scale-up
mHealth and mHealth initiatives do not always lead to
women’s empowerment;2,4,12 gender transformative initia-
tives that promote equality and transform gender norms are
needed.12 Several tools encourage a more gender trans-
formative approach assessing gender norms and power rela-
tionships. This includes the World Health Organisation’s
(WHO) gender responsive assessment framework,18 which
helps position a project from gender blind to gender trans-
formative by setting out basic criteria to be met in each cat-
egory (see Fig. 1). This framework identifies necessary
milestones/actions for interventions seeking to achieve gen-
der transformation.
This study explores the impact of an mHealth pilot inter-

vention, a smartphone-based digital health management
information system (HMIS),19 on Ethiopia’s female HEWs.
Framed by a socio-ecological model, and using the WHO’s
gender framework, it assesses whether technology acts as an
empowering tool for HEWs and how the intended and
unintended consequences influence gender and power
dynamics.

Methods

In Ethiopia, the Health Extension Programme (HEP),
initiated in 2004, is a free primary health care package in
which 38 000 female HEWs offer 16 essential health
packages.20–22 HEWs are salaried government employees

who have completed at least grade ten. They are selected by
their communities to complete one year of training in basic
health service delivery. A health post serves a population of
about 5000 and is staffed by two HEWs accountable to the
kebele (lowest administrative unit). HEWs are supported by
female volunteers, known as the ‘Health Development
Army’18 and supervised by health professionals from health
centres. Health centres in turn, are overseen by the woreda
(district) health office (Fig. 2).
In spite of low ICT access and usage compared with other

African countries, the Ethiopian Federal Ministry of Health
has embraced mHealth in its national strategic health plan.23

Ethiopia prioritizes maternal health services and calls for
improved HEW performance on maternal health-related
tasks.20,21,24

The intervention

An mHealth intervention that focussed on the priority areas of
TB and maternal health services19 and linked to the Ethiopian
Ministry of Health’s mHealth strategic framework was con-
ducted in Sidama zone, Southern Ethiopia, with a population
of about 3.7 million. Our research, undertaken in six Primary
Health Care Units across six districts, worked closely with and
was realized by HEWs, their supervisors, health workers based
at the catchment health centres and policy makers at woreda
health office and zonal health department.
One smartphone, assigned to each health post, was shared

between two HEWs, who used the phone to input data on
expectant mothers and TB. The data was uploaded to the
HMIS where it was instantly available to other levels of the
health system. Reminder messages prompted HEWs to
follow-up on expectant mothers’ due dates and sputum
examination for TB symptomatic cases.

Fig. 1 Overview of HEWs’ intermediary position between the community

and health sector.
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Ninety-seven smartphones and eight computers were dis-
tributed to HEWs, their supervisors, health centre staff and
focal persons from district and zonal levels. Ongoing theoret-
ical and practical training was conducted and a monthly airtime
allowance of 100 birr (3.64 USD) was provided for the first
five months. Subsequent top-ups were paid for by HEWs.

Ethics statement

Ethics was approved by the Liverpool School of Tropical
Medicine16–22 and by the Ethiopian Ministry for Science and
Technology in June 2016, and supported by the Regional
Health Bureau. All participants gave written informed consent.

Data collection process

Qualitative methods were used to generate rich insights into
participants’ experiences of the intervention.25 They included
face-to-face semi-structured in-depth interviews (IDIs, n = 19)
and single sex focus group discussions (FGDs, n = 8) with
HEWs, supervisors and community leaders (Table 1). (In the
study districts, all HEWs are female and all community leaders
male. Supervisors are predominantly male. Disaggregating by
gender and district would breech confidentiality.) Interview
topic guides explored the gendered elements of the interven-
tion; ways in which the mobile phones helped or hindered
HEWs’ roles, how HEWs used the phones outside of work

and the impact on their relationships. Analysis, informed by
an adapted socio-ecological model, was designed to evaluate
how the intervention impacted the interface position of the
HEWs and to establish how the intervention fared along the
WHO’s gender transformative scale. Interviews were con-
ducted in four districts purposively selected for variation in
geographic location and performance.
In interviews, a local trained female research assistant, flu-

ent in Sidamigna (the local dialect), ensured HEWs felt com-
fortable, and used topic guides to facilitate conversation.
The lead researcher (RS) was on hand to clarify any ques-
tions or concerns. Interviews were conducted at health
posts, health centres and woreda health offices, scheduled in
private spaces, and recorded. These were transcribed and
translated into English. Translation quality was reviewed
(AZK). Qualitative analysis was done by reading and re-
reading transcripts to identify iterative themes26 and select
appropriate quotes (RS with inputs from AZK and DGD).
Software NVivo was used to code and run queries on the
data. Attention was paid to give voice to the majority and
minority views.

Results

In line with the WHO framework, our results explore
HEWs’ experience of the inequalities generated by unequal

Fig. 2 Adapted from the WHO Gender Responsive Assessment Scale: WHO, (2011). Gender mainstreaming for health managers: a practical approach.

Geneva.
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gender norms, roles and relations, in order to understand
how to address and change underlying power relations. Our
results position HEWs at the interface of health systems and
communities from where they negotiate a complex range of
relationships and power dynamics. A socio-ecological model
adapted from McLeroy et al. 1988, illustrated in Fig. 3,
informs our analysis and frames our results.27 The introduc-
tion of mHealth shapes these relationships in new and com-
plex ways. Relationships and behaviour, although illustrated
in Fig. 3 as distinct from one another, can span more than
one sphere. The results are presented starting from the rela-
tionships among the HEWs, and then on to different forms
of interpersonal relationships, organizational relationships,
and finally community level relationships.

Impact at individual level

Participants spoke of the limited access women in their com-
munities had to mobile phones, which they attributed to
their lack of decision-making power. Although all HEWs
come from the communities they serve, when they speak
about women in their communities, they often set them-
selves apart in terms of their decision-making ability. This
assertion was influenced by HEWs’ education, paid employ-
ment and the phone.

A woman living in our community is uneducated and she
cannot decide everything like I can. Our culture even
does not allow her to decide. Moreover, there is still a
negative attitude, that is woman cannot participate in
meetings or discussion. [HEW, IDI]

The intervention helps HEWs be more accurate in their
data collection and reporting and reminds them to follow-up
with patients and clients. HEWs see it as a helping hand and
a means to upgrade their skills and knowledge. Many
reported increased confidence, more participation in woreda
and kebele meetings, greater oversight of the data and
improved quality.

[O]ur participation rate increased… [due to] the presence
of this mobile service…[T]here is great variation in the
participation rate from HEWs who work in Kebeles where
there is no mobile service program. [HEW, IDI]

My commitment to my work is improved. The data qual-
ity is improved, I develop self-confidence in my work,
and the skill of using the technology is improved. My data
handling is also improved. I can say the phone is my
friend. [HEW, IDI]

Several HEWs perceived the mobile as an additional per-
son, friend or boss who helped them in their work. This was
especially pronounced for HEWs working alone at health
posts.
HEWs unable to partake in training, due to maternity/

educational leave, felt that their trained counterparts had
more opportunities to input into meetings. This suggests
that training on the smartphone, rather than the presence of,

Table 1 Qualitative interviews conducted by participant and district

District participant District 1 District 2 District 3 District 4

HEW 2 × IDIs (Female) 3 × IDIs (Female) 4 × IDIs (Female) 5 × IDIs (Female)

1 × FGD (Female) 1 × FGD (Female)a 1 × FGD (Female)

HEW Supervisor 1× IDI (Female) 1 × IDI (Male) 1 × IDI (Male) 1 × IDI (Male)

1 × IDI (Male) 1 × FGD (Male)b 1 × FGD (Male) 1 × FGD (Male)

Community leaders 1 × FGD (Male) 1 × FGD (Male) 1 × FGD (Male) 1 × FGD (Male)

aMerged with participants from District 3 due to geographical proximity and convenience of participants.
bMerged with participants from District 4 due to geographical proximity and convenience of participants.
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Fig. 3 HEWs’multiple roles and relationships, adapted from McLeroy et al. 1988
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or primary access to, the smartphone is the defining factor
for increased participation in meetings. Drawbacks of the
intervention were also identified. Some HEWs reported that
they spent extra time inputting data, as paper-based report-
ing was still required. This was partly because the interven-
tion had not been scaled-up and partly because it focused
only on TB and maternal health, excluding the other 14
essential packages that HEWs deliver. The intervention
added to HEWs’ work burden and some HEWs, and their
supervisors, reported that it also changed the workload divi-
sions and thus the relationships between HEWs.

It is not helpful. Because the one who is trained to handle
the mobile is not performing other jobs, once she starts
to fill information in mobile…It is not only the mobile
text that support the mothers…, rather [it is] our knowl-
edge and skill. [HEW, FGD]

The one who doesn’t have the mobile phone may con-
sider herself inferior to her colleague. [Supervisor, FGD]

Financially, the phones may also inadvertently burden
HEWs as they continue paying for the airtime charges.
Primarily the HEWs seemed happy to do this as they con-
sidered the phones to be their personal property, using the
airtime for personal calls and data. Though HEWs also
reported being fearful that, in the case of a lost or stolen
phone, they would have to bear this cost; which could put
additional pressure on their limited financial resources.

I take great care of this mobile…Additionally, if it is lost,
it is said that there should be paid by the one who lost it
and this is practiced in somewhere. For this reason I feel
discomfort. However, I felt great satisfaction getting it,
currently I am using it to call. [HEW, IDI]

Impact on interpersonal relationships

Most HEWs reported an intrinsic desire to help their com-
munities as their reason for joining the HEP, though many
also desired ‘an occupation’, ‘a monthly salary’ and noted
that HEW ‘occupation is good especially for females’. Many
respondents lacked information about the HEW role and
workload when joining, with some suggesting they would
not have joined had they known the work burden. In
Ethiopia, HEW work is in addition to a domestic work
burden.

[A woman] starts her routine early in the morning and
continues working till night and no one understands her
problem. …She prepares food, feeds their children, caring

for her children and cleans the compound. She cannot
feed herself properly even. [HEW, IDI]

HEWs find this dual burden onerous but stress that they
are motivated by the positive results in their communities,
the introduction of mhealth and their paid employment.

HEWs serving in rural areas report that male household
heads commonly own phones, as men have their own incomes.
HEWs are uniquely positioned: as women and wives, with
their mainly subordinate status, and as paid workers, with a
slightly higher status. The smartphones elevated the HEWs’
status because – although most HEWs owned a phone prior
to the intervention – it was not usually a smartphone.

HEWs [were] delivered with better quality of mobile com-
pared to their own [personal phones]… for this reason
HEWs working in non-project areas…are saying to HEW
working at project area ‘you own a special quality mobile,
why it is delivered only for you?’…Our HEWs are glad to
have this mobile, because they feel as if this increased
their social status…[Project Supervisor, IDI]

One supervisor reported a husband’s appropriation of
the phone, however overall HEWs controlled these
phones. Thus, when asked about smartphone access, the
power dynamic of men as mobile phone gatekeepers was
inverted – at home HEWs managed these phones and they
reported not allowing their husbands or children access.
They were proud of the phones, seeing them as their own,
but also as an extension of government property. This indi-
cates some gender transformative attitudes and enhanced
HEW status.

I never permit him [my husband] even to touch it. Due to
this reason, sometimes he says ‘what kind of mobile [is it
that] you have [been] given?!’ [HEW, IDI]

Impact on relationships with supervisors

The introduction of mobile phones may have resulted in
HEWs’ increased collaboration with supervisors. There were
reports of a pragmatic, ‘teamwork’ approach: when phones
were lost, or network connectivity was down, supervisors
would collect and upload the data.

It was lost… I informed to supervisor and currently he is
feeding data. [HEW, IDI]

HEWs without primary access to the smartphones also relied
on supervisors to address technology skill gaps. Supervisors, in
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turn, noted the improved quality of HEWs’ data and seemed
impressed by HEWs’ ability to adapt to the mHealth system.

I observe that they have positive attitude and the motiv-
ation of the HEWs towards their work is improved. They
have good attitude towards us too. We are helping them,
and we have friendly relationship. [Project Supervisor,
IDI]

Supervisors also took more responsibility for monitoring
pregnancies and motherhood in the community:

When the message alarm [for a] particular woman comes
to them after entering data in mobile, they feel great satis-
faction. This is common not only for HEWs but also us.
Sometimes the message comes to myself and it feels good
so I go to community to follow up those pregnant
women. [Project Supervisor, FGD]

Government supervisors, without smartphone access, felt
their lack of skills made it harder to appropriately support
HEWs who needed help. This, combined with supervisors’
desire to assert their superior skill, knowledge and status,
may have a negative impact on their relationships.

HEWs have good skills using this technology, but super-
visors do not have skill. Supervisors should have at least
one step better skills on this technology compared to
HEWs. It is better to give the mobile phone to supervi-
sors and the rest of HEWs to exchange information….
[Government Supervisor, FGD]

Impact on organizational relationships

Additional intra-cadre power differentials arose after the
introduction of one smartphone per health post. HEWs per-
ceived the smartphone as gifted to the health post for good
performance and it was generally ‘adopted’ by the more
senior HEW, as a signal of status. The senior HEW treated
the smartphone as her own property, taking it home each
evening. One HEW was said to have retained the phone
during maternity leave, demonstrating strong personal own-
ership. This meant that HEWs ‘without’ smartphones were
unable to upgrade their skills. Despite initial training, they
had fewer opportunities to use the smartphones.

Yes, for example she [the senior HEW] increased her
knowledge and skill about the mobile and also she
increased her own work performance. Additionally, she can
use Facebook as well as she can take a picture. [HEW, IDI]

Tensions over smartphone usage, ‘ownership’ with conno-
tations of status thus emerged between HEWs. All HEWs

and, in some instances, HEWs’ family members, this
tension.

She felt uncomfortable with not getting this mobile. Not
only for her, but also her husband. I myself too [would
feel this way] if [it were me] in place of her. [HEW, IDI]

Impact on relationships with community members

HEWs believed that the Smartphones increased communi-
ties’ recognition of their status and that this was not depend-
ent on phone ownership.

… They are happy while we follow-up with mothers after
feeding their data in this mobile. And mothers give great
respect to us. [HEW, IDI]

Q: Does the community give special respect for your col-
league after she got phone?

A: The communities are giving respect for both of us in
the same way. Only I and she have information about the
mobile phone including its purpose. [HEW, IDI]

Although HEWs stressed the shared status, their own
accounts of smartphone usage demonstrate that status is
linked to the smartphones. A kebele leader similarly suggested
that the HEW in possession of the mobile is perceived by
the community to have a higher status.
Additionally, one HEW reported that smartphones led to

greater community expectation which could inadvertently
place additional stress on the HEWs.

Q: What is the feeling of the community on the mobile
phone?

A: They are happy, encourage us to work hard more and
they are giving positive comments since we get this
chance, so they expect more things. [HEW, IDI]

Discussion

Main finding of this study

HEWs’ lives are embedded within the communities they serve.
As individuals they have a unique role and agency to shape
health outcomes. Like other women health workers, they jug-
gle multiple workloads; undertaking employed health work
alongside household and childcare responsibilities.17,28,29

Adapting the McLeroy et al. 1998 socio-ecological model, this
study explored the experience of HEWs interface role with
regard to mHealth’s impact on their work and on relationships
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within households, communities and in the health system. In
parallel, applying the WHO framework demonstrates that
while the mHealth intervention did change gender and power
relations, it did not address the underlying causes of gendered
health inequalities. In this sense, it did not achieve the WHO
milestone for gender transformative interventions. Rather, the
intervention intentionally addressed gender-based health
inequalities through remedial action. This, in accordance with
the WHO framework, is a ‘gender specific’ approach and
intervention – a step towards gender transformative research,
but not yet there. Incremental improvements nonetheless
result in better healthcare provision for populations. As
demonstrated here, the intervention equipped HEWs with
knowledge and tools to perform effectively and provide
more equitable care to communities; reflecting mHealth’s
positive potential for health outcomes and health system
strengthening.2,5,12

These findings demonstrate the increased social status
and agency felt by the HEWs, who as government employ-
ees, already experience superior status; they acted as gate-
keepers to the phones within households inverting the
traditional patriarchal norms where men are the primary
keepers of technology. In most cases, HEWs felt the smart-
phones improved their skills; gave them opportunities to
share their knowledge in meetings; and aided their work-
loads by acting as a ‘boss’ or a ‘friend’, serving helpful
reminders to follow-up with patients. However, the unequal
distribution of the smartphones also changed power dynam-
ics between HEWs, impacting on workload distribution.
Inadvertent financial burdens linked to the running costs
and potential loss or theft of the mobiles introduced new
pressures on the HEWs. These drawbacks require consider-
ation for scale-up.

What is already known on this topic

Literature on mHealth interventions and patient empower-
ment shows mHealth has the potential to empower commu-
nities and transform harmful gender norms but access and
use may also reflect and extend current gender inequities.12

A 2013 review looking at studies from Nigeria, India,
Tanzania, Uganda and the Congo found that in cases where
husbands did not have access to phones, female community
members would render phones to husbands.12 However,
our findings show a shift in patriarchal norms – HEWs
became the gatekeepers of the technology, not allowing their
husbands access. Similarly, an Indian intervention30 which
registered CHWs phones in women’s names, led to male
household members requiring permission to handle the
phones.

Our findings echo concerns in the literature about
mHealth financing of HEWs’ smartphones. By not provid-
ing unlimited airtime, health extension programmes risk
transferring the financial burden to those least able to afford
it. Hampshire et al. argue that CHWs subsidize health care
from their own pockets when expected to pay mobile air-
time.5 This links to wider debates in moral economies of
care, which sees women undertake a large proportion of the
unpaid care workforce. Maes (2015) describes the institu-
tional rhetoric of urban Ethiopian CHWs as ‘priceless’.31

This rhetoric is internalized by CHWs, who feel a strong
moral obligation to care for the sick or pregnant in their
communities at their own expense,5,31 at times further
impoverishing themselves and their families.32

Conversely, financing smartphone usage could further
limit informal use. Although no restrictions were issued,
some HEWs refrained from personal gain as the smart-
phones were government property. Given Ethiopia’s political
climate during data collection, which had seen social media
use restricted in the wake of anti-government protests,33 it’s
possible that HEWs felt uncomfortable using government
devices beyond their official capacity. While there is no evi-
dence as to whether women are more likely to be affected
by the political climate, our results demonstrate proud
women over-burdened in their work and limited in their
choices. HEWs are low in health system hierarchy34 and
they saw their jobs as ‘good for females’, but arguably the
litmus test for gender transformative programmes is that
HEW employment becomes acceptable as men’s work with
attractive employment conditions.17,35

Medhanyie and colleagues found, in Tigray, Northern
Ethiopia, that HEWs’ unrestricted smartphone usage helped
familiarize and motivate HEWs.36 Unrestricted use may
have multiple benefits to healthcare – in Kenya CHWs’
Whatsapp groups disseminated health information at times
of outbreak, built morale, improved supervision and docu-
mented the quality of services delivered.37 Moreover, HEWs
in Tigray used smartphones for accessing the internet and
social media, thus independently gaining information and
resources.36

What this study adds

Many studies have focused on communities’ gendered access
to mobile technology12 whereas this paper examines
mHealth’s impact on the experiences of female HEWs.
Unlike in Bangladesh, where technology was appropriated
by husbands or seniors as a consequence of gender
dynamics,2,12 our findings show signs of change in house-
hold dynamics in a context where, although phone

A GENDER ANALYSIS OF AN MHEALTH INTERVENTION ii23



ownership was a male norm, HEWs have become the
gatekeepers of the phones accorded to them.
Application of the WHO framework for gender trans-

formative research demonstrates positive HEW empowerment
in skill building and data handling. The intervention increased
HEWs’ expectations of themselves and communities’ expecta-
tions of HEWs. This is not unique to Ethiopia. In Malawi and
Ghana, CHWs’ mobile phones led to additional time and
emotional burdens, with CHWs often responding to out-of-
hours calls.5 These burdens, along with the risk of theft and
loss – also reported as a concern of Mozambique’s CHWs7 –
show smartphones add status and help HEWs perform well
on the one hand and increase risks on the other. HEWs, as
women, may have diminished ability to endure such risks as
they have fewer resources and networks.
HEWs face large workloads and technological interventions

should support, rather than undermine. In this study, changed
power dynamics and some tensions were reported between
HEWs as one of the HEWs adopted the phone for her per-
sonal use. While tensions over phone ownership and phone-
related activities affecting work burdens have been reported
between couples,12 to our knowledge this has not been reported
within health system cadres. This is an example of how, even
with the best of intentions, there is still opportunity for gender
and power dynamics to play out in unexpected ways.

Limitations of this study

First, our study focused on a relatively small subset of HEWs
in one region of Ethiopia and this context may differ from
other parts of the country.38 Secondly, as this intervention
was a pilot, we could not explore how mHealth technology
played out in gendered ways across all health packages.
Thirdly, we must consider our positionality as researchers.
While every effort was made to ensure participants under-
stood the confidentiality and were able to speak openly, it may
be that they saw the (local and otherwise) data collectors as
project staff, government workers or ‘outsiders’ and tailored
their answers accordingly.39 It is also important to situate our
findings within the political context of Ethiopia, which may
limit freedom of speech during the study period.40

Conclusion and recommendations

Although intended to enhance female HEWs’ role in Ethiopia’s
health system, introducing technology without addressing
power relations or other dimensions of their work can bring
challenges. Specific actions could make the intervention more
gender transformative: distribute smartphones to all HEWs to

avoid creating inequalities; ensure workloads are equally shared
and that all HEWs are given opportunity to upgrade their skills.
Additionally, scale-up of the intervention may alleviate HEWs’
workload and build their skills as data collection is streamlined
across all 16 health packages. However, this will require further
research and technical support for troubleshooting that, while
manageable in a pilot, may cause delays at scale.
Supportive policy change that fosters progressive changes

in the underlying power relations and in the structure of the
health system should challenge patriarchy in the household,
community and health system. It should recognize women’s
rights as individuals; challenge norms that equate household
and reproductive work to women’s work; create opportun-
ities for HEWs to engage in policy-making processes;34 and
enable progression to more senior positions, such as that of
supervisor. Failure to address these dimensions may mean
that HEWs’ mobile phones reproduce a cultural gender
imbalance that may be holding this cadre back.
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Appendix

Appendix 1: Interview Topic Guides in English

Topic Guide – In-depth interview guides for HEWs in
Ethiopia
1. Introduction:
Thank you for taking the time to speak to me. I

would like to understand a little bit more about the
mobile phone programme that has recently been imple-
mented for HEWs in your district and how this has
impacted your work and life outside of work. If you
don’t want to answer any of the questions in the inter-
view please let me know and we can move on to some-
thing different. If any of the questions are unclear please
tell me and I am happy to ask them in a different way.

Introductory questions/background:

• Age:
• Education/years of school:
• Can you describe your household?

o Who do you live with? (Husband? Children? Parents?)
o What are your duties around the house?/what respon-

sibilities do you have at home?
▪ Does anyone help with these duties?

• Can you tell me a bit about your community?
o Have you always lived in this community?
o If no, where did you live before?

▪ Why did you move?
▪ How was the community different to this one?

• Can you tell me about how you became a HEW?
o How long have you been a HEW?
o Why did you become a HEW?
o Have you ever wanted to leave or do anything else?

▪ If yes, what is currently stopping you from
engaging with these activities?

Logistics of the phone use

• How have you found the mobile phones you have been
issued?

o Have you found it easy to use?
▪ If so in which ways?
▪ Do you think it’s successful so far?

o Have there been any technical issues or problems
with using it?
▪ If so, how?
▪ Has this had any impact – i.e. damaged relation-

ship with the health system or the community?
• Can you tell me how the airtime is managed?

o Have there been any issues with this process?
o If so, do you think there is any impact of this?

• How do you charge the phone?
o Is it convenient to do?
o Have you ever been without charge when visiting a

client, or has it ever impacted your work? e.g. delayed
reporting to health system

Access to phones

• Do you or anyone else in your household have a personal
phone?
o If so who – yours/husband/mother etc?
o Did you have access to a mobile phone prior to this?

▪ If so, was it yours?
– If not, whose was it specifically?

▪ Do you use it differently to the phone used for
work purposes?

▪ Does anyone else use your phone?
– If so, who?

o Generally, do households in your community have
access to phones?
▪ If so who holds the phone?
▪ Do your (female) clients have access to phones?
▪ If so, are they personal or household phones i.e.

owned by someone else in the family or
community?

Impact on work

• How do you feel having this resource available to you?
• Has the phone impacted your work at all?

o Do you use it for SMS/calls/reporting
o Has the technology enabled you to be more/less

accurate in your work?
▪ If so please expand

o Has your reporting to the health system changed
from using the phone?
▪ Reporting more/less often than before?
▪ Any other methods of reporting (for TB and

MNCH)?
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• Has it impacted your relationship with your supervisor?
o If so can you expand? In what ways has it changed

and how do you think the mobile is responsible for
this change?

o Is your supervisor male or female?
▪ If male, have you always had a male supervisor?
▪ Do you like having a male?
▪ What do you think it would be like having a

female supervisor? (Would it change anything for
you?)

• Has the phone has impacted on your relationship with
your community?
o Probe how/why

• Has the phone has impacted on your relationship with
your colleagues, for example other health extension work-
ers, supervisors, or any one else at woreda level?
o Probe how/why
o When there are meetings (at woreda level) do you

actively participate?
▪ If no, why not, would you consider it?
▪ Who mainly does participate
▪ If yes, did you always participate?
▪ Has the phone changed your level of engage-

ment/participation?
▪ Have you noticed a change in the general engage-

ment of HEWs since the phone program came
into use?

Unintended consequences

• How do you feel having this as a resource in your per-
sonal life?

• How do you use the phone outside of your work duties?
o Probe – apps/social media/text messages/camera/

calls to friends etc.
▪ If so probe exactly in which ways and how often?
▪ Do you meet with friends, other women in your

community/other communities?
▪ If so please can you elaborate?

• How has this impacted your personal life?
o For example as women, do you feel it has changed

your place in the community (social status)?
o Have you experienced any negative consequences

from having the phone?
▪ If yes, can you tell me more about that?

– E.g. Have you ever felt someone may be jeal-
ous because you now have this phone for
your work?

– If so, probe further, have you ever felt threa-
tened or in danger due to the phone?

▪ If not, why not?

Thank you so much for time. Is there anything else you
want to share with me?

Topic guide – In-depth interview guides for
Supervisors in Ethiopia
Introduction – Supervisors:
Thank you for taking the time to speak to me. I

would like to understand a little bit more about the
mobile phone programme that has recently been
implemented for HEWs in your district and how this
has impacted your work and life outside of work. If
you don’t want to answer any of the questions in the
interview please let me know and we can move on to
something different. If any of the questions are unclear
please tell me and I am happy to ask them in a differ-
ent way.

Reasons for becoming a supervisor

• Are you from this community?
o Can you tell me a little about the community?

• How long have you been a supervisor?
• Did you take part in mobile phone training?

o Is ongoing training offered if needed?
• What are the main things you like/dislike about your

role?

Logistics of the phone use

• How have the HEWs adapted to using the mobile tech-
nology in your opinion?
o Probe for positives/negatives
o Have there been any technical issues or problems

with using it?
▪ If so, how?
▪ Has this had any impact on relationships with the

health system or the community?
o Do you think it is successful so far?

• Do you know how the airtime is managed?
o Does this run smoothly?

▪ Have there been any issues with this process?
▪ If so, do you think there is any impact of this?

Impact on work

• How do you think the phone has impacted on the work
of the HEWs?
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• Can you tell me about their attitudes to the phone and to
work?
o Have you noticed this has changed at all?
o In what way?

• Have you found the reporting to have changed at all?
o In what way – accuracy? Timeliness?

▪ Why do you think this is the case?
▪ Is this the only way reporting occurs (for TB and

MNCH)?
o Has it had any impact on your relationship with your

supervisees?
▪ Do you communicate using the phone? Arranging

meetings e.g. catchment area meetings
▪ If so can you expand? In what ways has it chan-

ged and how do you think the mobile is respon-
sible for this change?

o How do you think the phone has impacted on your
supervisees relationships with other health extension
workers, or any one else at woreda level?
▪ If so can you expand?
▪ When there are meetings held (at woreda level) do

you actively participate?
– Probe here.
– Who mainly does participate?

▪ Do your supervisees actively participate?
– If no, why not?
– If yes, did they always participate?
– Has the phone changed their level of engage-

ment/participation?
– Have you noticed a change in the general

engagement of HEWs at meetings since the
phone program came into use?

• Do you think your gender has an impact on your relation-
ship with the HEWs you supervise?
o If male: How do you think it might be different with

a female supervisor?
▪ Probe – why

o If female: How do you think it might be different
with a male supervisor?
▪ Probe – why

Unintended consequences

• Do HEWs use the phones outside of work?
o What for? Probe – apps/social media/text messages/

camera/calls to friends etc.
▪ Probe exactly in which ways and how often?

o If so, do you think there are any positive conse-
quences of this?
▪ E.g. do you think it may have changed HEWs

place in the community (social status)?
▪ Or their place within the health system, e.g. do

they have more of a voice in meetings (at woreda
level)? With other colleagues etc?

o Have you ever heard of any negative consequences of
the mobile phone use?
▪ At woreda level?
▪ At community level?
▪ At household level?
▪ If so, probe further – exactly what

– Jealously, crime etc.
▪ If not, why not?

Thank you so much for time. Is there anything else you
want to share with me?

Topic Guide – Focus Group Discussions with
Health Extension Workers
1. Introduction:
Thank you for taking the time to speak to me. I

would like to understand a little bit more about the
mobile phone programme that has recently been
implemented for HEWs in your district and how this
has impacted your work and life outside of work. If
any of the questions are unclear please tell me and I
am happy to ask them in a different way. You are free
to leave at any time.

Introductory questions/background:

• How long have you been a HEW?
• Why did you become a HEW?
• Have you ever wanted to leave or do anything else?

o If yes, what is currently stopping you from engaging
with these activities?

Logistics of the phone use

• How have you found the mobile phones you have been
issued?
o Have you found it easy to use?

▪ If so in which ways?
▪ Do you think it’s successful so far?

o Have there been any problems with using it?
▪ If so, how?
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▪ Has this had any impact on your relationship with
the health system or the community?

• How do you manage the airtime?
o Have there been any issues with this process?
o If so, do you think there is any impact of this?

• How do you charge the phone?
o Is it convenient to do?
o Have you ever been without charge when visiting a

client, or has it ever impacted your work? (e.g. delayed
reporting to health system)

Access to phones

• Do households in your communities have access to
phones?
o If so who holds the phone?
o Do your (female) clients have access to phones?
o If so, are they personal or household phones i.e.

owned by someone else in the family or community?

Impact on work

• How do you feel having this resource available to you?
• Has the phone impacted your work?

o How do you use it outside of inputting client data?
E.g. calls/SMS/arranging meetings?

o Has the technology enabled you to be more/less
accurate in your work?
▪ If so please expand
▪ If not, why?

• How often do you report back to the health system using
the phone?
o Is this more/less often than before?
o Is this the only way you report now (for TB and

MNCH)?
• Has it had any impact on your relationship with you

supervisors?
o If so can you expand? In what ways has it changed

and how do you think the mobile is responsible for
this change?

o Do any of you have female supervisors?
▪ If yes, do you think this is different from those

with male supervisors?
– If so, how?

▪ If male, have you always had a male supervisor?
▪ Do you think having a female supervisor would

change anything for you in your work?
• Has the phone had any impact on your relationship with

your communities?
o If so can you expand?

o Has the phone had any impact on your relationship
with your colleagues at woreda level?
▪ If so can you expand?
▪ When there are meetings (at woreda level) do you

actively participate?
– If no, why not, would you consider it?
– Who mainly does participate
– If yes, did you always participate?
– Has the phone changed your level of engage-

ment/participation?
– How about other HEWs at the meeting?

Unintended consequences

• Do you use the phone outside of your work duties?
o How do you feel having this as a resource in your per-

sonal life?
• What do you use it for?

o Probe – apps/social media/text messages/camera/
calls to friends etc.
▪ If so probe exactly in which ways and how often?
▪ Do you meet with friends, other women in your

community/other communities?
▪ If so please can you elaborate?

• How do you feel this has impacted on your personal
lives?
o In either a positive or negative way?
o For example as women, do you feel it has changed

your place in the community (social status)?
o Have you experienced anything negative from having

this resource?
▪ If yes, can you explain futher? E.g Have you ever

felt jealousy because of this new resource?
▪ If so, probe further, have you ever felt threatened

or in danger due to the phone?
▪ If not, why not?

Thank you so much for time. Is there anything else you
want to share with me?

Topic Guide Focus Group Discussions with
Supervisors

2. Introduction – Supervisors:
Thank you for taking the time to speak to me. I

would like to understand a little bit more about the
mobile phone programme that has recently been imple-
mented for HEWs in your district and how this has
impacted your work and life outside of work. If you
don’t want to answer any of the questions in the
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interview please let me know and we can move on to
something different. If any of the questions are unclear
please tell me and I am happy to ask them in a different
way.

Logistics of the phone use

• How do you think the HEWs have adapted to using the
mobile technology?
o Do you think it is successful so far?
o Have there been any problems with using it?

▪ If so, how?
▪ Has this had any impact on relationships with the

health system or the community?
• Do you know how the airtime is managed?

o Have there been any issues with this process?
o If so, do you think there is any impact of this?

Impact on work

• What effect has the phone had on the work of the HEWs?
o Has it impacted your work life?

• What is their attitude to the phone/work?
o Do you think this resource has changed their attitudes

to work at all?
• Have you found the reporting to have changed at all?

o In what way – accuracy? Timeliness?
▪ Why do you think this is the case?
▪ Is this the only way reporting occurs (for TB and

MNCH)?
• Has it had any impact on your relationship with your

supervisees?
o If so can you expand?
o In what ways has it changed and how do you think

the mobile is responsible for this change?
• From your impression, do you think the phone had any

impact on your supervisees relationships with other health
extension workers, or any one else at woreda level?
o If so can you expand?
o When there are meetings held (at woreda level) do

you actively participate?
▪ Probe here.
▪ Who mainly does participate?

o Do your supervisees actively participate?
▪ If no, why not?
▪ If yes, did they always participate?
▪ Has the phone changed their level of engage-

ment/participation?
▪ Have you noticed a change in the general engage-

ment of HEWs at meetings since the phone pro-
gram came into use?

• If male group: do you think your gender has an impact
on your relationship with the HEWs you supervise?
o Probe, how?
o Why do you think that is?

• Do you think it might be different with a female
supervisor?
o How, why?

• If mixed group: do you think HEWs have a preference
for a male/female supervisor?
o Why do you think that is?

Unintended consequences

• Are you aware of the HEWs using the phones for per-
sonal use (outside of work)?
o If so for what?
o Probe – apps/social media/text messages/camera/

calls to friends etc.
▪ If so probe exactly in which ways and how often?

o If so, do you think there are any positive conse-
quences of this?
▪ E.g. Do you think it may have changed HEWs

place in the community (social status)?
▪ Or their place within the health system?

– E.g. do they have more/less of a voice in
meetings (at woreda level)? With other collea-
gues etc?

o Have you ever heard of any negative consequences of
the mobile phone use?
▪ If so, probe further
▪ If not, why not?

Thank you so much for time. Is there anything else you
want to share with me?

Topic Guide Focus Group Discussions with
Community Leaders
Introduction – Community leaders
Thank you for taking the time to speak to me. I

would like to understand a little bit more about the
mobile phone programme that has recently been
implemented for HEWs in your district and how this
has their role and status in society. If you don’t want to
answer any of the questions in the interview please let
me know and we can move on to something different.
If any of the questions are unclear please tell me and I
am happy to ask them in a different way.
Perception of HEWs
Firstly can you tell me a bit about how women become

HEWs in your kebele?
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– Probe: selected from community, self-selecting?

Do you think it is seen as a desirable job?

– Probes- why?

Can you describe the perception of HEWs in this
community?

– Probes: Do you think that everyone views them in
this way, or could men/ /women/children perceive
them differently? If so, in what ways – please
describe?

– How does this compare to other women in the
community?

– How does this compare to men in community?
– Are HEWs valued in community?

o Probe – Why?

Are HEWs supported in their work?

– by community members
– by health system
– Or in other ways?

Impact on work
Are you aware of the mobile phones that HEWs in

your kabele are now using in their work? (If not briefly
explain project and ask can ask the questions
hypothetically)
What impact do you think this is having on their work, if

any?

– Probe on community perception of the work they are
doing and how this may have changed since using the
phones

Are you aware of any changes in workload for the HEWs?

– If yes- when did it change? what is the reason?
– Please can you describe how it has changed?

Are you aware of the communities’ impressions of the
phones for HEWs?

– Probe: is their role seen as more/less important/
unchanged

Have HEWs links to the health system changed in any way?
o If so, probe – How? Due to what?

Thinking about their place within the community (and health
system), to what extent to HEWs participate in Kabele meetings?

– How does their involvement compare to other women
in the community?

– Probe: has this changed since the phones came into use?

What is your perception of career advancement opportun-
ities for HEWs?

– Do you think the phones have any impact on this?
– If not, why not?
– If so in what ways? Stronger links to health system,

motivation etc?

Unintended consequences

• Are you aware of the HEWs using the phones in their
personal life/outside of work?
o If so for what?
o Probe – apps/social media/text messages/camera/

calls to friends etc.
▪ If so probe exactly in which ways and how often?

o Do you think there are any positive or negative conse-
quences of having the phones outside of their distinct
roles?
▪ If so, probe further
▪ If not, why not?

Thank you so much for time. Is there anything else you
want to share with me?
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ABSTRACT

Background Ethnic minority women (EMW) in Vietnam experience disproportionately high infant and maternal mortality rates due to low

social status, poverty and remoteness from health centres. This project piloted and evaluated a low-cost mobile health (mHealth) intervention

called mMom utilizing behaviour change communication (BCC) to improve access to maternal, newborn and child health (MNCH) services and

health equity among EMW living in remote areas.

Methods The mMom intervention built an integrated mHealth platform which sent timely MNCH information and BCC text messages to

participants, and engaged health workers towards increasing their interaction and building demand for quality natal care. Mid-term and final

qualitative evaluations were conducted to assess the intervention’s acceptability and impact.

Results In evaluations, all participants expressed satisfaction with the quality, timeliness and convenience of the messages, and health workers reported

increased efficiency and quality of care. The use of BCC increased care-seeking from EMW and strengthened relationships with health providers.

Conclusion The mMom project demonstrated the acceptability of mHealth in a remote Vietnamese region with a high proportion of

disadvantaged EMW. The messages promoted increased contact between participants and health providers, which holds potential to address

the marginalization of EMW from the health system.

Keywords behaviour change communication, eHealth, ethnic minorities, health equity, mHealth, MNCH, mobile health, Vietnam

RESUMEN

Contexto Las mujeres de Vietnam que pertenecen a minorías étnicas presentan tasas de mortalidad materna e infantil desproporcionadamente

altas debido al bajo nivel social, la pobreza y la lejanía de los centros de salud. Este proyecto llevó a cabo y evaluó una intervención de salud móvil

de bajo costo llamada mMom, que utilizaba estrategias de comunicación para cambios en el comportamiento con el fin de mejorar el acceso a los

servicios de salud materna, neonatal e infantil, así como para alcanzar la equidad en materia de salud entre las mujeres de minorías étnicas que

viven en zonas remotas.
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Métodos La intervención mMom creó una plataforma integrada de salud móvil que enviaba a las participantes información sobre salud

materna, neonatal e infantil, y mensajes de texto relativos a la comunicación para cambios en el comportamiento. Además, esta plataforma

incluyó a los profesionales de la salud con el objetivo de aumentar su interacción y fomentar la demanda de atención neonatal de calidad. Se

realizaron evaluaciones cualitativas intermedias y finales para evaluar la aceptabilidad y el impacto de la intervención.

Resultados En las evaluaciones, todas las participantes expresaron estar satisfechas con la calidad, la prontitud y la conveniencia de los

mensajes, y los profesionales de la salud manifestaron que aumentaron la eficacia y la calidad de la atención. El uso de las comunicaciones para

cambios en el comportamiento aumentó la cantidad de consultas por parte de mujeres de minorías étnicas y fortaleció su relación con los

profesionales de la salud.

Conclusión El proyecto mMom demostró la aceptabilidad de la salud móvil en una región remota de Vietnam, con una alta proporción de

mujeres de minorías étnicas desfavorecidas. Los mensajes promovieron un mayor contacto entre las participantes y los profesionales de la salud,

lo cual tiene el potencial de resolver la marginalización de estas mujeres del sistema de salud.

Palabras clave comunicaciones para cambios en el comportamiento, cibersalud, minorías étnicas, igualdad en materia de salud, salud móvil,

atención materna, neonatal e infantil, Vietnam

RÉSUMÉ

Contexte Les femmes issues de minorités ethniques au Vietnam affichent des taux de mortalité infantile et maternelle démesurément élevés

en raison de leur statut social peu élevé et de l’éloignement des centres de santé. Ce projet a dirigé et évalué une intervention peu coûteuse de

santé mobile appelée mMom faisant appel à une communication axée sur la modification des comportements pour améliorer l’accès aux

services de santé destinés aux mères, aux nouveau-nés et aux enfants (SMNE) et à une équité en matière de santé chez les femmes issues de

minorités ethniques qui habitent dans des régions éloignées.

Méthodes L’intervention mMom a mis en place une plateforme de santé mobile qui envoyait aux participantes en temps opportun des

renseignements sur les services de SMNE et des messages textes de communication axée sur la modification des comportements, et mobilisait

les travailleurs de la santé en vue d’accroître les échanges et créer une demande pour des soins aux nouveau-nés de qualité. Des évaluations

qualitatives ont été réalisées en milieu et en fin de parcours pour évaluer la façon dont les interventions avaient été acceptées et leur incidence.

Résultats Dans les évaluations, toutes les participantes ont exprimé leur satisfaction au sujet de la qualité et du caractère opportun et pratique

des messages, et les travailleurs de la santé ont fait part d’une efficacité et d’une qualité accrues des soins. Le recours à une communication

axée sur la modification des comportements a encouragé davantage les femmes issues de minorités ethniques à aller chercher des soins, et a

renforcé le lien avec les fournisseurs de soins de santé.

Conclusion Le projet mMom a montré que la santé mobile est acceptée par une grande partie de femmes issues de minorités ethniques

défavorisées dans une région éloignée du Vietnam. Les messages ont favorisé un accroissement des contacts entre les participantes et les

fournisseurs de soins de la santé, ce qui peut contribuer à remédier à la marginalisation des femmes issues de minorités ethniques.

Mots clés communication axée sur la modification de comportements, cybersanté, minorités ethniques, équité en matière de santé, santé

mobile, SMNE, Vietnam

Background

Ethnic minority health in Vietnam

Vietnam’s remarkable progress on child mortality, maternal
health and gender equality indicators over the past 3 decades
has largely excluded ethnic minority (EM) groups. While the
nation’s under-five mortality and maternal mortality rates
have halved since 1990,1,2 disaggregated data from the last
three Vietnam Censuses show that EM people have signifi-
cantly higher total fertility, infant and child mortality rates

compared to the Kinh (ethnic majority), and are less likely to
attend maternal care.3 Under-nutrition and stunting rates
amongst children in mountainous areas, where ethnic minor-
ity populations are concentrated, are three times higher than
rates in the wealthier lowland provinces.4 Maternal mortality
rates were also found to be significantly higher among EM
women (EMW) compared to Kinh women, at 316 versus 81
per 100 000 births, respectively.4 In 2011, 55% of EMW in
Vietnam reported having their most recent birth in a health
facility, in contrast to over 95% of Kinh women.5 These
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disparities are similar across all regions in Vietnam with large
EM populations.
Decades of structural deprivation and social exclusion

have resulted in poor education, low socio-economic and
class status, and rural residence for EM peoples in Vietnam,
which are primary determinants of their relatively poor
health outcomes.6 Despite Vietnam’s swift economic devel-
opment, wealth disparities between Kinh and EM groups
have remained nearly constant between 2006 and 2014.7

Limited access to information, low reproductive health
knowledge, poor maternal, newborn and child health
(MNCH) behaviours and poor access to health services are
key factors contributing to disproportionately poor MNCH
outcomes among EMW and their newborns.6,8 In addition,
there are fewer and lower capacity health facilities and staff
in remote regions.8

Global mHealth for MNCH

The resistance of health equity challenges to traditional
development approaches and the near-worldwide penetra-
tion of inexpensive mobile phone service have contributed
to a global burgeoning of mHealth initiatives, and mHealth
has been widely applied to maternal and infant health in
LMICs. A 2016 systematic review of maternal mHealth pro-
jects found that all interventions on maternal service utiliza-
tion showed significant increases in accessing MNCH health
care services, particularly in antenatal and postnatal care
attendance.9 Studies by Lund et al.10,11 in Zanzibar,
Kaewkungwal et al.12 near the Thai-Myanmar border and
Odeny et al.13 in Kenya all report positive results for
improved antenatal care associated with mHealth interven-
tions. mHealth can also support healthy MNCH behaviours,
as studies have identified positive outcomes in the areas of
infant feeding, post-abortion contraception initiation, health
service utilization, and immunization in China,14 Malawi,15

Cambodia,16 Nigeria17 and Bangladesh.18 Research also indi-
cates mHealth interventions can increase staff efficiency and
improve data entry and monitoring.19–21

Despite these advances, certain areas remain underdevel-
oped. The majority of current mHealth programs apply a
passive IEC approach, while few have utilized active behav-
iour change communication (BCC) or aimed to improve
interaction between the target population and health work-
ers:22 a particular concern for minority groups historically
underserved by formal health systems. In addition, few stud-
ies have applied a health equity lens to consider how
mHealth may mitigate physical or social facets of marginal-
ization, such as proximity to health centres in remote com-
munities, low confidence in care-seeking due to lack of

information or satisfaction with available care. Through its
research design, this intervention (the mMom project) aimed
to utilize BCC, emphasize interaction between women and
CHWs, and evaluate women’s confidence and readiness to
access health care.

Methodology

The mMom project was developed by the Institute for
Population, Health and Development in Hanoi (PHAD) and
Simon Fraser University (SFU) in Vancouver and funded by
the International Development Research Centre Canada
(IDRC). The project aimed to determine whether integrated
use of an electronic health information system, low-cost
mobile technology and a user-provider interaction model
could improve access to MNCH care amongst EMW and
their newborns. In brief, the mMom software and its oper-
ation was developed by Vietnam electronic health (eHealth)
Medical Investment and Communication, in consultation
with the provincial Ministry of Health. mMOM is a new
mHealth component, aimed at health communication, as
part of the existing HMIS for maternal and child health in
the Thai Nguyen Province. However, the system can also
function independently and can be applied to other modules
of the HMIS. The mMom database is able to use each
patient’s unique identity code as established in the HMIS.
The platform aims to coordinate and add support to com-
mune health workers’ existing tasks in monitoring pregnancy
and new motherhood in community women. A more
detailed description of the project’s development is available
elsewhere.23

Intervention development

The project design required the identification of one district
within a mountainous northern province where a substantial
proportion of the population are EMW. In discussions with
national Ministry of Health (MOH) representatives, Thai
Nguyen province in northern Vietnam was selected because
EM constitute 27% of a population of 1.3 million24 where
the majority live in remote areas of the province, active
engagement of the Thai Nguyen Provincial Health
Department (TNHD) in developing an electronic Health
Management Information System (HMIS), and pre-existing
and strong collaborations between PHAD and TNHD. All
hospitals and 181 communes in nine districts are fully inte-
grated into an electronic record management system, and
100% of commune health centres are connected by high
speed Internet to district and provincial health centres.23
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In discussions with TNHD officials, Dinh Hoa district
was selected for the pilot intervention because it was one of
two mountainous districts where most of the population are
EM. It also reflected the general social and demographic
characteristics of other remote districts in northern Vietnam
and yet was reasonably accessible to the research team.
Prior to the intervention’s development, rapid ethno-

graphic fieldwork was conducted in Dinh Hoa district. This
fieldwork assessed the extent of mobile phone use; literacy
barriers; socio-cultural influences on phone ownership and
use; MNCH indicators; health service utilization and health
worker capacity. In Dinh Hoa, maternal health information,
education and communication (IEC) is largely delivered
through posters, leaflets and quarterly group counselling ses-
sions conducted by commune health workers (CHWs) at
health centres. These sessions provide general information
to some women at all stages of pregnancy. In-depth inter-
views and several focus group discussions with 8–10 partici-
pants each, CHWs and local women reported that this
traditional IEC approach was not comprehensive or timely.
Women commented that the counselling sessions lacked spe-
cificity and detail, and that it was challenging to absorb suffi-
cient information to benefit for the next few months of
pregnancy. The sessions were structured to provide unidirec-
tional IEC delivery, allowing few opportunities for deeper
interaction between a woman and her CHW. CHWs also
reported that the posters and leaflets lacked detail, and that
women did not always know how to apply information from
them. In summary, the strategy of providing generalized,
unidirectional IEC to all pregnant community women was
found to be limited in its ability to support maternal health
for EMW.
All communes in Dinh Hoa district were stratified into

centrally located, middle and remote communes, and then
random selection was applied to choose eight project com-
munes and four control communes in the district. The
mMom intervention target population were all women living
in the selected communes who had a current pregnancy, a
new pregnancy in the first 2 years of the project interven-
tion, or who had a child under 1 year of age.
Participants (intervention users) were recruited at commune

health centres by CHWs, and upon providing informed con-
sent, would be registered and begin to receive messages based
on their estimated week or pregnancy or their infant’s age.
Women from four non-project communes, also recruited at
commune health centres, formed a non-user group.
The mMom intervention consists of two text message pro-

grams designed to support women’s health during pregnancy
and new motherhood. The message content was developed
using Mobile Alliance for Maternal Health (MAMA)25

templates and further adapted for local acceptability. The
ethnographic fieldwork process indicated EMW were comfort-
able using Tiếng Vi

_
êt (Vietnam’s national language) for the text

messages. The first program targets prenatal care and healthy
foetal development, while the second targets postpartum care
and infant development. The mMom programs were linked to
the HMIS system through unique identifiers for each partici-
pating woman. This ensured the messaging was linked to the
stage of pregnancy and clinical interactions with the CHW
could be monitored. The text messages, sent automatically two
to three times weekly, aim to inform participants of appropriate
actions, encourage their use of MNCH services and increase
their awareness of risk factors. Based on the identified limita-
tions of traditional IEC approaches in Dinh Hoa and current
literature gaps, the mMom project added an active BCC com-
ponent through messages with calls to action and two-way
interaction with health staff. Within each program, IEC and
reminder messages provide information and remind women to
take critical actions, such as getting a tetanus immunization.
Interactive messages request women to respond to monitoring
questions, such as whether they have recently visited the health
centre, and scanning messages link the interactive messages to
the HMIS. In each program, 15% of messages require a
response from the participant. If a response is absent or sug-
gests a risk, the project software automatically informs that
individual participant’s CHW, and further reminds CHWs to
communicate regularly with the women under their care in a
unique user-provider interaction model.
The intervention was run primarily by the CHWs. Across

the 12 intervention user and non-user communes, 70% of
CHWs were women and 81% had minority ethnicity. The
intervention was managed by the Dinh Hoa District Health
Centre (DDHC), and supervised by the TNHD. The
mMom project was initiated on 1 July 2014 in Dinh Hoa,
and had provided MNCH information via mHealth to 961
participant women by July 2017.

Evaluation methods

Qualitative assessment of the project was necessarily con-
strained by the real time nature of the project and the
resources available for evaluation. The MOH partners on
the project imposed tight timelines for project reports in
order to ensure the project results were included in scale up
discussions for budget support at both the provincial and
national levels. Although a pre- and post-intervention survey
was administered with all participants, these data are still
being analysed and will be published separately. The qualita-
tive assessment of the project’s impact was based on mid-
term and final assessment conducted in December 2014 and
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May 2016 by teams of semi-external evaluators who knew
the project well but did not participate in implementation
(evaluators from SFU, MOH, and local MNCH and IT
experts, supported by staff translators from PHAD). The
evaluation included document review; field observations;
and focus group discussions and in-depth interviews with
project stakeholders including TNHD and DDHD officials,
CHWs, and intervention users and non-users. For the final
evaluation, two focus groups and eight interviews were con-
ducted with CHWs, and over 60 participant women (~15%
of the sample) provided feedback through four focus groups
and 30 interviews. A convenience sample of EMWs partici-
pating in the project was selected for focus groups and inter-
views at the time of visits to their villages based on their
availability. The team continued to select women for partici-
pation in the evaluation until saturation of emerging themes
was reached. Interview guides for the focus groups and in-
depth interviews were developed with theoretically derived
themes in mind. Interviews were digitally recorded and tran-
scribed by PHAD staff. Each evaluator took extensive notes
and assessed their notes to identify key themes. Evaluators
met periodically during the interview and focus group pro-
cess to compare notes and discuss emerging themes. Given
the relatively small size of the project, qualitative software
was deemed unnecessary.

Results

Demographic characteristics of the project participants (both
users and non-users) are described below. Given the stratified
random selection of communes, and demographic similarity
of the communes in this District there were no significant dif-
ferences between users and non-users (Table 1) (Although
this data suggests a high education level in the study

population, this is consistent with the emphasis on education
in Vietnam where the literacy rate is ~97% of the population.
Moreover, targeted EMW include younger women who had
better access to education than older EMW.)

Acceptability

Participants were unanimous in their satisfaction with receiving
regular, timely MNCH information via their mobile phones,
asserting that this medium was highly convenient and allowed
information to be saved and shared. When asked, most partici-
pants reported willingness to pay a nominal fee for the service,
suggesting high perceived value of the intervention despite eco-
nomic constraints. Further, most expressed desire to receive
messages during future pregnancies:

During my next pregnancy, I would still continue to par-
ticipate. Because I did not know much for my first preg-
nancy, I still want to understand more for my second
child.—P1, focus group, Lam Vy Intervention Commune

Participants also appreciated the project’s electronic for-
mat, which helped to mitigate the sometimes high financial
and logistical costs of travelling to a health centre.

My house is 18–20 km away from the hospital, very far,
so it is difficult. Medicine doesn’t cost that much, just tra-
vel fees.—23-Year-old Tay woman, with one 8-year-old and one
6-month baby.

CHWs viewed the mMom intervention positively, report-
ing that it had improved their ability to monitor pregnancies
and infant health, resulting in heightened efficiency and
reduced workloads. In this way, the intervention was demon-
strated to be highly acceptable to its most critical
stakeholders.

Increases in knowledge

All participants reported that the BCC and reminder mes-
sages provided valuable MNCH information, which pro-
moted their knowledge of pregnancy and newborn care:

For my first child [pregnancy], I was not aware of many
things: for example, during the first month of pregnancy, I
have to take an iron supplement; at 6 and a half months, I
have to take calcium […] but for this second child, the pro-
gram reminds me, so I know how to take care of myself
and my baby.—P1, focus group, Binh Yen Intervention Commune

When seeing the messages, I feel that the program is very
beneficial, good for pregnant women, children; good for
moms with small babies. The program has a lot of useful

Table 1 mMom participant demographic data

Demographic indicator Percentage of project

participants

Median participant age (years) 26

Completed secondary school 42.2%

Currently working in agriculture or local

factories

66.6%

Ethnic background

Minority ethnicity 75%

Kinh (majority) ethnicity 23.6%

Mobile phone usage

Have their own mobile phone 91.4%

Share a phone with someone else 4.5%

Send and receive text messages 95%
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information that I have learned from to take care of my
baby properly.—27-Year-old Tay woman with one 5-year-old
and one 6-month baby

Behaviour change communication

The intervention’s use of BCC was found to be more effect-
ive than traditional IEC approaches through increasing parti-
cipants’ action-oriented behaviour and engagement with the
health system. While traditional IEC methods for MNCH in
Dinh Hoa included printed materials and monthly group
counselling sessions, the low informative value and fre-
quency of these services, in conjunction EMW’s poor educa-
tion and marginalized status, had resulted in infrequent
interaction between EMW and health workers. Prior to the
intervention, several CHWs asserted that despite their pres-
ence at the health centre, pregnant women and mothers
would rarely initiate a phone call or visit, nor would they
report health problems until the issue had become an emer-
gency. Post-intervention, CHWs expressed satisfaction with
women’s increased active care-seeking through phone calls
to ask questions and health centre visits:

[Before the project], if the child had fever or ate poorly,
they would leave them home. Now they bring them to the
health centre. The knowledge of participating mothers has
also increased. For example, for immunization, the
mothers are very concerned: they ask about infant vacci-
nations or how can they know what is injected in the
appropriate week.—Head of Commune Health Centre, Dong
Thinh commune

Participants themselves reported that the messages pro-
vided knowledge on what physical symptoms, at which
times, warranted seeking medical attention:

[The project] sent messages telling me to pay attention—
if I see something strange in my baby, then to take him to
the clinic.—30-year-old woman with infant under 1

For example, the project texted me: when you were preg-
nant, did you have fever, feel sick, or have bleeding? I
didn’t know about these problems before I was pregnant.
Thanks to the messages, I know more.—28-Year-old Tay
woman with 3-year-old child, currently 7 months pregnant

Several stated that the messages helped to distinguish
between normal experiences (e.g. oedema, morning sickness)
and potentially dangerous experiences (e.g. heavy bleeding,
high fever) which required swift action by calling a CHW.
One 31-year-old Tay participant stated that when facing

recurrent stomachaches during her pregnancy, she visited
the health centre because the mMom messages had warned
specifically to seek help on that occurrence. In this way, the
intervention’s action-oriented information helped partici-
pants to identify danger signs and seek care earlier, which in
turn promoted CHWs’ ability to prevent and de-escalate
problems in pregnancy, and to avoid severe complications.

Husbands’ involvement in MNCH care

The mMom project had a meaningful impact on husbands’
engagement with MNCH care. Many women mentioned that
they shared the messages with their husbands, and that they
would discuss the message content together. Several stated that
the messages should be sent to husbands as well:

Often fathers don’t know how to take care of babies, or
when to take their wives for a pregnancy check-up. I am a
woman, so I have to take the initiative—it would be better
if fathers could also receive messages.—P3, focus group dis-
cussion, Lam Vy Intervention Commune

In interviews, the majority of husbands stated that they had
learned new information from the mMom messages.
Husbands’ stated interest in receiving the SMS messages them-
selves suggested that their interest in MNCH had increased:

Before planning to have a baby, I searched on the Internet
and asked for advice from old people and parents. This pro-
gram [mMom project], my wife told me about it, so we par-
ticipated. Because this is our first child, we felt puzzled; we
do not have many experiences; we felt worried; but receiving
the messages from the project helps us know what to do,
makes us feel better. The program reminds us of when to
do what. My knowledge has increased a lot; for the second
child, we will feel less bewildered.—Husband, 32, to 26-year-
old Nung woman with 11-month baby

Of course [I would be willing to receive messages], both
of us should receive the SMS so that we could both gain
knowledge for taking care of our baby.—Husband to 27-
year-old Tay woman with 5-year-old and 6-month baby

Yes, my husband reads the SMS [messages] too, he even
reminded me to go for a vaccination when I forgot.—27-
Year-old Kinh woman with 5-month baby

In a social context where maternal and infant health have
traditionally been considered the domain of women, hus-
bands’ increased interest and engagement in this area is a
positive effect of the mMOM project.
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Strengthening relationships

The MNCH information in the mMom messages and the
confidence it promoted amongst participants had the effect
of increasing participants’ interaction with CHWs, and
strengthening their relationships. The project helped to min-
imize anxiety amongst participants, who reported that know-
ing what to expect at each stage helped them to feel less
worried throughout their pregnancy. This was particularly
salient for participants pregnant with their first child.
Women’s increased confidence in their own knowledge posi-
tively impacted their interactions with the health care system:

I’ve contacted the health staff when my baby has had
diarrhoea or fever… I feel confident. I don’t feel hesitant
to call the health staff.—26-year-old Nung woman with 11-
month baby

For my first child, whenever I had a problem, I always
went to the health centre, but now I just need to call the
health staff ’s phone number, it is more convenient. Yes, I
feel good when I call the health staff, they are very enthu-
siastic.—27-Year-old Kinh woman with 5-month baby

CHWs also reported that the project had enhanced their
relationships with local women. They asserted that women
were phoning more frequently to ask MNCH-related ques-
tions, resulting in higher quantity and quality of interactions.
CHWs also reported that the message content had an enab-
ling effect on their readiness to initiate discussions:

Women ask more questions when they have more infor-
mation from the text messages. They ask us right away
when they have any questions.—CHW 2, focus group

We only need to input women’s phone numbers, then
they receive messages right away. Most of the participants
call the health staff if they have questions. Two-way inter-
action like that is very beneficial.—CHW 1, focus group

Workload reduction for CHWs

Most CHWs expressed that the mMom intervention had
reduced their workloads and improved their working effi-
ciency. Many noted that because mMom was providing
timely information to pregnant women, they had to spend
less time attending to group counselling.

In the past, we have had to organize communication
events a few times per year for pregnant women and
women with small kids. But now that the SMS system is
in operation, we don’t have to give group counseling.—
CHW 1, in focus group discussion

Several CHWs stated that prior to the mMom project,
they spent considerable time seeking out pregnant women
and new mothers to provide them with care, but that
mMom project participants had begun to actively seek care.
Several remarked that the automatic sending of messages
helped them to feel at ease, knowing that women were
accessing the necessary MNCH information for a healthy
pregnancy and early infanthood. Commune doctors also
indicated they were able to focus more on their areas of
work with the help of the CHWs and their increased cap-
acity. In this way, the mMom project allowed for improved
focus on priority areas of maternal and infant care.

Non-user group
Once being informed of intervention, women in the non-
user group expressed high interest in mHealth. Many stated
that MNCH information via text messaging would be very
convenient:

I want to learn [about MNCH] but I don’t have time. If I
could stay at home and receive messages via my mobile
phone, it would be much more convenient.—38-year-old
woman with 19-month toddler and an older child, Trung Hoi non-
user commune

The non-user group also reported fewer opportunities to
access information and interact with their CHW. Several
non-participant women reported concern about not knowing
which pregnancy or newborn health issues warranted med-
ical care, and had low confidence in bringing questions to
their CHW. Many reported a dearth of information:

There is no information [about vaccinations before preg-
nancy]. Here, sometimes we don’t really know when we
are pregnant, not until being 1–2 months pregnant, when
we feel something different. Many people here are like
that.—C1, focus group, Linh Thong non-user commune

While non-participant women reported semi-regular contact
with their CHW during pregnancy and new motherhood, they
were less active in care-seeking during these critical periods:

Not really, I would only answer if they asked questions.—
C3, focus group, Linh Thong non-user commune, in response to ‘do
you ask the health staff questions’

Discussion

Main finding of this study

The mMom project’s most important impact was in
strengthening relationships between women and their health
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providers. The mHealth messages were found to promote
participants’ access to the health care system by providing
important information which could be utilized as a starting
point for discussions. The proactive provision of actionable
MNCH education helped to bridge the interaction gap
experienced by ethnic minority women as a result of margin-
alization, resulting in both CHWs and participants reporting
that local women had gained confidence in actively seeking
care.
mHealth holds great potential to promote equity in this

context, because despite their lower social and economic sta-
tus, most ethnic minority peoples in Vietnam use mobile
phones. This suggests that effective mHealth interventions
may disproportionately benefit historically underserved com-
munities in this context, representing a powerful avenue to
promote health equity for ethnic minority groups living in
mountainous or remote regions in Vietnam.

What is already known on this topic

Multiple studies in Asia and Latin America identified recep-
tive attitudes towards mHealth projects, ranging from 73 to
99%26–29 even amongst rural and low literacy communities.
This openness to mHealth was reflected in the mMom
study, as participants’ were unanimous in their willingness to
receive messages containing health information. The accept-
ance of mHealth amongst CHWs in the mMom project also
mirrors literature suggesting that mobile health can support
CHWs in managing a heavy workload, resource constraints
and substandard tools to provide services.30

There is relatively little evidence on the effectiveness of
BCC over IEC in mHealth interventions in LMICs, as most
research has been conducted in high income settings or pre-
sents only descriptive studies without a strong evaluation
component.22 However, a 2014 meta-analysis of mHealth
MNCH projects reported that interventions based on behav-
iour change and motivational language were more likely to
achieve their goals,31 and a 2017 New Zealand intervention
aimed at Maori and other ethnic minority groups used BCC
methods which were well received by participants.32 As
recommendations from the literature on applying BCC in
mHealth emphasize communicating in the desired language
of end users, attending to cultural factors, employing two-
way communication and connecting participants to existing
health infrastructure,22,31,32 these areas were carefully con-
sidered in the mMom intervention.

What this study adds

In this project context, mHealth and the specific application
of BCC were more effective than traditional unidirectional

IEC methods in supporting access to MNCH care, as the
action-oriented message content promoted increased contact
between community women and health providers. This was
a key finding in a setting where EMW have been relatively
left behind by development progress, continue to experience
fewer interactions with health services, and face poorer
health outcomes. The mMom messages acted as a mediator
and dialogue-initiator between women and health workers,
and the two-way communication enabled CHWs to follow
up with participants more regularly. The mMom interven-
tion demonstrated the impact of shifting beyond traditional
IEC approaches, as the project effectively increased partici-
pants’ demand for quality natal care.
Few studies have examined the impact of mHealth on

participants’ confidence, satisfaction with health care or rela-
tionships with health workers, but available literature has
found text message interventions to support higher satisfac-
tion with antenatal care, higher confidence and lower anxiety
during pregnancy,33 increased empowerment to make
informed decisions about health care, and increased knowl-
edge in interactions with health workers.34 The mMom pro-
ject found that providing actionable and motivational
information promoted participants’ active participation in
care-seeking, which influenced the frequency and quality of
their health system interactions.

Limitations of this study

This study was conducted within a contained geographical area,
amongst ethnic minority populations who had contact with the
health system, as CHWs introduced the project to women who
presented at the health centre. As such, it’s possible that the
project excluded members of the target population who were
not known to health workers or linked to a health centre, due
to extremely remote residence, poverty or language barriers.

Conclusion

The project demonstrated the acceptability of mHealth for
maternal health in a Vietnamese region with high mobile
phone usage. mMom participants reported having developed
stronger relationships with their CHWs, which has particular
salience in a context where EMW have had relatively lower
contact with the health care system and experience inequit-
able maternal and infant health outcomes. Enhanced rela-
tionships with care providers builds demand for accessible
health care, which is relevant to policy decision-makers aim-
ing to ensure an adequate supply of services based on
demand. In this way, interventions such as mMom which
stimulate demand for health services may play an important

IMPROVING HEALTH EQUITY FOR ETHNIC MINORITY WOMEN IN THAI NGUYEN, VIETNAM ii39



role in promoting sustained resource allocation to previously
under-resourced environments, which is critical for continu-
ing to bring about health equity for underserved popula-
tions. This suggests strong potential for mHealth application
amongst populations who face structural and geographical
marginalization, and for whom lack of MNCH information
is a primary determinant of poor maternal health.

Conflict of interest

The authors declare no conflict of interest.

Acknowledgements

The mMom project wishes to acknowledge the project partici-
pants and their families, the dedicated commune health workers,
all participating commune health centres, the Dinh Hoa District
Health Centre, the Thai Nguyen Provincial Health Department,
the Departments of Maternal and Child Health and Information
Technologies at the Ministry of Health, and Simon Fraser
University for their committed support of this intervention.

Funding

This work was supported by the International Development
Research Centre of Canada through the ‘Strengthening
Equity through Applied Research Capacity building in
eHealth (SEARCH)’ program from 2013 to 2016, and by
Simon Fraser University, Canada. IDRC program staff led
the process to secure a publishing opportunity for the vari-
ous case studies conducted through the SEARCH program.
IDRC staff also provided useful editorial feedback on this
article prior to submission for peer review. However, IDRC
did not comment on the substance and conclusions of the
article which are the sole responsibility of the authors.

References

1 WHO. Vietnam Neonatal and Child Health Profile [Internet]. 2014 [cited
2016 Sep 15]. http://www.who.int/maternal_child_adolescent/
epidemiology/profiles/neonatal_child/vnm.pdf

2 Group WB, Nations U, Division P. Maternal mortality in
1990–2015 Maternal Mortality Estimation Inter-Agency Group
United Kingdom. 2015;1–5.

3 Dang H-A. A Widening Poverty Gap for Ethnic Minorities. Indig
Peoples, Poverty Dev. 2010 (November 2009).

4 General Statistics Office. Vietnam—Multiple Indicator Cluster
Survey 2011 Final Report. Hanoi; 2011.

5 Målqvist M, Lincetto O, Du NH et al. Maternal health care utiliza-
tion in Viet Nam: increasing ethnic inequity. Bull World Health Organ
2013;91(4):254–61. http://www.scopus.com/inward/record.url?
eid=2-s2.0-84877023896&partnerID=tZOtx3y1.

6 Målqvist M, Hoa DTP, Thomsen S. Causes and determinants of
inequity in maternal and child health in Vietnam. BMC Public Health
2012;12(1):641. http://www.scopus.com/inward/record.url?eid=2-
s2.0-84864821912&partnerID=tZOtx3y1.

7 Tarp F. Growth, Structural Transformation and Rural Change in Viet Nam:
A Rising Dragon on the Move [Internet]. Oxford University Press, 2015.
Available from: https://www.wider.unu.edu/event/growth-structural-
transformation-and-rural-change-vietnam-rising-dragon-move.

8 UNICEF, Government of Vietnam. State of the World’s Children 2008:
Child Survival—Everyone’s Responsibility [Internet]. 2008 [cited 2016 Sep
15]. http://www.unicef.org/vietnam/factsheet_cs.pdf

9 Sondaal SFV, Browne JL, Amoakoh-Coleman M et al. Assessing the
effect of mHealth interventions in improving maternal and neonatal
care in low- and middle-income countries: a systematic review.
PLoS One 2016;11(5):e0154664. http://www.pubmedcentral.nih.
gov/articlerender.fcgi?artid=4856298&tool=pmcentrez&rendertype=
abstract.

10 Lund S, Nielsen BB, Hemed M et al. Mobile phones improve antenatal
care attendance in Zanzibar: a cluster randomized controlled trial.
BMC Pregnancy Childbirth 2014;14:29. http://www.pubmedcentral.nih.
gov/articlerender.fcgi?artid=3898378&tool=pmcentrez&rendertype=
abstract.

11 Lund S, Hemed M, Nielsen BB et al. Mobile phones as a health
communication tool to improve skilled attendance at delivery in
Zanzibar: a cluster-randomised controlled trial. BJOG 2012;119(10):
1256–64.

12 Kaewkungwal J, Singhasivanon P, Khamsiriwatchara A et al.
Application of smart phone in ‘Better Border Healthcare Program’:
a module for mother and child care. BMC Med Inform Decis Mak
2010;10:69. http://www.pubmedcentral.nih.gov/articlerender.fcgi?
artid=2989931&tool=pmcentrez&rendertype=abstract.

13 Odeny TA, Newman M, Bukusi EA et al. Developing content for a
mHealth intervention to promote postpartum retention in preven-
tion of mother-to-child HIV transmission programs and early infant
diagnosis of HIV: a qualitative study. PLoS One 2014;9(9):e106383.

14 Jiang H, Li M, Wen LM et al. Effect of short message service on
infant feeding practice: findings from a community-based study in
Shanghai, China. JAMA Pediatr 2014;168(5):471–8.

15 VillageReach. Evaluation of the Information and Communications
Technology for Maternal Newborn and Child Health Project
(Chipatala cha pa Foni). 2014.

16 Smith C, Ngo TD, Gold J et al. Effect of a mobile phone-based
intervention on post-abortion contraception: a randomized con-
trolled trial in Cambodia. Bull World Health Organ 2015;93(12):
842–50A. http://www.pubmedcentral.nih.gov/articlerender.fcgi?
artid=4669734&tool=pmcentrez&rendertype=abstract.

17 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 2014;11(1):8.
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=3898403&
tool=pmcentrez&rendertype=abstract.

ii40 JOURNAL OF PUBLIC HEALTH



18 Uddin MJ, Shamsuzzaman M, Horng L 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
(2):276–83.

19 Gisore P, Shipala E, Otieno K et al. Community based weighing of
newborns and use of mobile phones by village elders in rural set-
tings in Kenya: a decentralised approach to health care provision.
BMC Pregnancy Childbirth 2012;12:15.

20 Kanter AS, Negin J, Olayo B et al. Millennium global Village-Net:
bringing together Millennium Villages throughout sub-Saharan
Africa. Int J Med Inform 2009;78(12):802–7.

21 Lucas H, Fotso JC, Bellhouse L et al. Assessing the effect of mHealth
interventions in improving maternal and neonatal care in low- and
middle-income countries: a systematic review. PLoS One 2015;9(1):30–6.
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=4856298&
tool=pmcentrez&rendertype=abstract.

22 Gurman T a., Rubin SE, Roess AA. Effectiveness of mHealth behavior
change communication interventions in developing countries: a system-
atic review of the literature. J Health Commun 2012;17(sup1):82–104.

23 McBride B, Nguyen LT, Wiljer D et al. Development of a maternal,
newborn and Child mHealth intervention in Thai Nguyen Province,
Vietnam: protocol for the mMom Project. JMIR Res Protoc 2018;7
(1):e6. http://www.researchprotocols.org/2018/1/e6/.

24 Central Population and Housing Census Steering Committee. The 2009
Vietnam Population and Housing Census: Competed Results. Hanoi; 2010.

25 Alva S. Global Monitoring and Evaluation Framework [Internet]. 2012.
http://www.mobilemamaalliance.org/sites/default/files/MAMA_
Global_MEPlan_FINAL_all.pdf

26 DeSouza SI, Rashmi MR, Vasanthi AP et al. Mobile phones: the
next step towards healthcare delivery in rural India? PLoS One 2014;
9(8):e104895.

27 Datta SS, Ranganathan P, Sivakumar KS. A study to assess the
feasibility of text messaging service in delivering maternal and child
healthcare messages in a rural area of Tamil Nadu, India. Australas
Med J 2014;7(4):175–80.

28 Khatun F, Heywood AE, Ray PK et al. Determinants of readiness
to adopt mHealth in a rural community of Bangladesh. Int J Med
Inform 2015;84(10):847–56.

29 Cormick G, Kim NA, Rodgers A 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
(1):9. http://www.reproductive-health-journal.com/content/9/1/9.

30 Braun R, Catalani C, Wimbush J et al. Community health workers
and mobile technology: a systematic review of the literature. PLoS
One 2013;8(6):e65772.

31 Poorman E, Gazmararian J, Parker RM et al. Use of text messaging
for maternal and infant health: a systematic review of the literature.
Matern Child Health J 2015;19(5):969–89.

32 Dobson R, Whittaker R, Bartley H et al. Development of a culturally
tailored Text Message Maternal Health Program: TextMATCH. JMIR
Mhealth Uuealth 2017;5(4):e49. http://www.ncbi.nlm.nih.gov/pubmed/
28428159%5Cnhttp://www.pubmedcentral.nih.gov/articlerender.fcgi?
artid=PMC5418521.

33 Jareethum R, Titapant V, Chantra T et al. Satisfaction of healthy
pregnant women receiving short message service via mobile phone
for prenatal support: a randomized controlled trial. J Med Assoc Thai
2008;91(4):458–63.

34 Fotso JC, Bellhouse L, Vesel L et al. Strengthening the home-to-
facility continuum of newborn and child health care through
mHealth: evidence from an intervention in rural Malawi. African
Popul Stud 2015;29(1):1663. http://aps.journals.ac.za/pub/article/
view/717.

IMPROVING HEALTH EQUITY FOR ETHNIC MINORITY WOMEN IN THAI NGUYEN, VIETNAM ii41



Journal of Public Health | Vol. 40, Supplement 2, pp. ii42–ii51 | doi:10.1093/pubmed/fdy196

Promoting access equity and improving health care for
women, children and people living with HIV/AIDS in Burkina
Faso through mHealth

M. Yé1, M. Kagoné1, A. Sié1, C. Bagagnan1, H. Sanou1, O. Millogo1, V. Duclos2, I. Tinto1,
Gilles Bibeau3

1Nouna Health Research Centre, BP 02, Province de la Kossi, Burkina Faso
2Assistant Professor, Center for Science, Technology and Society, Department of Global Studies and Modern Languages, Drexel University, Philadelphia, PA 19104, USA
3Université de Montréal, CHU Sainte-Justine, Canada
Address correspondence to Maurice Yé, E-mail: yemaurice@gmail.com

ABSTRACT

Background In Burkina Faso, access to health services for women, children and people living with HIV/AIDS (PLWHAs) remains limited. Mobile

telephony offers an alternative solution for reaching these individuals. The objective of the study was to improve equity of access to health care

and information among women and PLWHAs by reinforcing community participation.

Methods Using a quasi-experimental approach, a mobile telephone system was set up at five health centres to provide an automated

reminder service for health care consultation appointments. Performance evaluations based on key performance indicators were subsequently

conducted.

Results A total of 1501 pregnant women and 301 PLWHAs were registered and received appointment reminders. A 7.34% increase in

prenatal coverage, an 84% decrease in loss to follow-up for HIV (P < 0.001) and a 31% increase in assisted deliveries in 2016 (P < 0.0001)

were observed in intervention areas. However, there was no statistically significant difference between intervention site and control site (P =

0.451 > 0.05) at post-intervention. Efforts to involve community members in decision-making processes contributed to improved health system

governance.

Conclusion Mhealth may improve maternal and child health and the health of PLWHAs. However, establishment of a mHealth system requires

taking into account community dynamics and potential technological challenges.

Keywords access to care, Burkina Faso, equity, health system governance, mobile telephony, Nouna

RESUMEN

Contexto En Burkina Faso el acceso de las mujeres, los niños y las personas con VIH/SIDA (PVVS) a los servicios de salud sigue siendo limitado.

La telefonía móvil ofrece una solución alternativa para alcanzar a estos individuos. El objetivo de este estudio fue mejorar la igualdad de acceso

a la información y el cuidado de la salud para las mujeres y las PVVS al reforzar la participación comunitaria.
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Métodos Por medio de un enfoque cuasi experimental, se estableció un sistema de telefonía móvil en cinco centros de salud para brindar un

servicio de recordatorio automático para las citas de consulta de cuidados de la salud. A continuación, se llevaron a cabo evaluaciones de

rendimiento en base a los indicadores de rendimiento clave.

Resultados Se registró un total de 1.501 mujeres embarazadas y 301 PVVS quienes recibieron recordatorios para las citas. Se observó lo

siguiente en las áreas de intervención: un 7,34% de aumento en la cobertura prenatal, un 84% de disminución en la falta de seguimiento para

VIH (P < 0.001) y un aumento del 31% en partos asistidos en el 2016 (P < 0.0001). No obstante, no hubo una diferencia estadística importante

entre el sitio de intervención y el sitio de control (P = 0.451 > 0.05) en la posintervención. Los esfuerzos por involucrar a los miembros de la

comunidad en los procesos de toma de decisiones contribuyeron para una gobernanza mejorada de los sistemas de salud.

Conclusión Es posible que mSalud mejore la salud materna, la del niño y la salud de las PVVS. No obstante, para establecer un sistema mSalud

se necesita tener en cuenta las dinámicas comunitarias y los desafíos tecnológicos potenciales.

Palabras clave acceso al cuidado, Burkina Faso, igualdad, gobernanza de los sistemas de salud, telefonía móvil, Nouna

RÉSUMÉ

Contexte Au Burkina Faso, l’accès aux services de santé pour les femmes, les enfants et les personnes vivant avec le VIH/sida demeure limité.

La téléphonie mobile offre une solution de rechange pour joindre ces individus. L’objectif de l’étude consistait à améliorer l’égalité d’accès aux

soins de santé et à l’information pour les femmes et les personnes vivant avec le VIH/sida en renforçant la participation communautaire.

Méthodologie À l’aide d’une approche quasi expérimentale, un système de téléphonie mobile a été installé dans cinq centres de soins de

santé afin d’offrir un service de rappel automatisé pour les rendez-vous de consultation en soins de santé. Des évaluations de rendement se

fondant sur des indicateurs de rendement clés ont été effectuées par la suite.

Résultats Au total, 1 501 femmes enceintes et 301 personnes vivant avec le VIH/sida ont été inscrites et ont reçu des rappels pour leurs

rendez-vous. Une augmentation de 7,34 % de la couverture prénatale, une diminution de 84 % de l’interruption du suivi pour le VIH

(P < 0,001) et une augmentation de 31 % des accouchements assistés en 2016 (P < 0,0001) ont été observées dans les zones d’intervention.

Toutefois, il n’y a pas eu de différence statistiquement significative entre le site d’intervention et le site de contrôle (P = 0,451 > 0,05) après

l’intervention. Les efforts déployés pour faire participer les membres de la communauté aux processus de prise de décisions ont contribué à

améliorer la gouvernance du système de santé.

Conclusion La santé mobile peut améliorer la santé des femmes enceintes, des enfants et des personnes vivant avec le VIH/sida. Cependant,

l’établissement d’un système de santé mobile nécessite de prendre en compte la dynamique communautaire et les défis technologiques potentiels.

Mots-clés accès aux soins, Burkina Faso, égalité, gouvernance du système de santé, téléphonie mobile, Nouna

Background

Maternal, neonatal and child mortality rates in developing coun-
tries remain high and represent the main source of inequity in
public health.1 In the context of poverty, low education, high
maternal and child mortality rates in Africa, the New Partnership
for Africa’s Development in 2002 identified launching a cam-
paign to improve health through use of new information and
communication technologies (ICTs) as one of its 10 main prior-
ities.2 The initiation of pilot projects began soon afterwards in
the member countries of Senegal, Rwanda, Mauritania and Mali.3

ICTs appear to offer potential benefits for disseminating health
information among the population. According to the secretary-
general of the International Telecommunications Union, ICTs

make the world a much better place, particularly for the most dis-
advantaged, including women, youth and persons with handi-
caps.4 Mobile technology can generally be used to overcome
geographic constraints and improve communication5 ICTs
enable real-time medical diagnosis in marginalized rural areas
where health services are frequently non-existent.6,7 The
deployment of mobile devices is also decisive in disease pre-
vention and containment by promoting health behaviour
changes among populations.8

Leveraging the potential of mobile telephony in improving
global health outcomes remains the objective of a number
of pilot projects.
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One recent systematic review concluded that the provi-
sion of appointment reminders via mobile telephone in the
form of SMS messages is as effective as voice telephone
calls in improving the use of medical services.9

A second systematic review by Betjeman et al.10 con-
firmed that mHealth may improve and reduce the cost of
patient monitoring, treatment compliance and communica-
tion among health workers.
With regard to mHealth use in improving PLWHAs’ access

to services, several studies have depicted the state of the evi-
dence. A systematic review by Catalani11 concluded that there
is evidence that mHealth tools can improve linkage to care,
retention in care and adherence to antiretroviral treatment
(ART). The authors also found that future mHealth efforts
should address additional programmatic needs such as volun-
tary counselling testing (VCT) and prevention of mother to
child transmission of HIV (PMTCT).
Kunutor et al.12 in a pilot study assessed the feasibility and

program outputs associated with sending simple text mes-
sages or making a voice call to remind PLWHAs patients
who miss their appointments in rural Uganda. The study
demonstrated that most patients who received text/voice
messages presented for treatment within a few days, how-
ever, the lack of comparison group makes it difficult to
conclude.
In Kenya, Lester et al.13 tested the effects of sending SMS

on ART adherence through a randomized clinical trial (RCT)
of HIV-infected adults initiating ART in three clinics. Patients
who received SMS support had significantly improved ART
adherence compared with the controls.
In a Cochrane systematic review, Horvath et al.14 searched

in a RCTs in which patients receiving ART were provided
with mobile phone text messages as a means of promoting
adherence to ART. They concluded that there is high-quality
evidence from two RCTs that mobile phone text-messaging
at weekly intervals is efficacious in enhancing adherence to
ART. mHealth also makes it easier to find lost patients15

and remains a practical strategy for disseminating and
improving patient care in rural areas.16

However, for Car et al.,9 while mobile phone messaging
applications could provide an important, inexpensive deliv-
ery medium for reminders, there is limited evidence on the
effects of mobile phone text message reminders for appoint-
ment attendance. This limitation was raised by Aradan17 for
whom most projects on mHealth were pilot studies or RCT
studies implemented at community levels and not yet scaled-
up to larger levels, thus, evidence presented on effectiveness
is limited and long-term results are unclear.
The current study was conducted in Burkina Faso, where

maternal and child mortality remains high (341 maternal

deaths per 100 000 live births and 28 neonatal deaths per
1000 live births).18 This is far away from achieving the sus-
tainable development goal (SDG) of reducing the global
maternal mortality rate (MMR) to <70 per 100 000 live
births by 2030.19 Persisting HIV/AIDS epidemic (preva-
lence rate of 1.2%) and a high rate of loss to follow-up
among PLWHAs (10%) represent ongoing barriers to an
effective response to the epidemic.20

The aim of this study was to describe how a mHealth
project contributed to improving equity of access to health
care for women, children and PLWHAs.

Methods

Study setting

The study was conducted in Nouna Health District (NHD)
in Burkina Faso. Nouna has hada Health and Demographic
Surveillance system (HDSS) data gathering since 1984.21

Longitudinal data collection is being done in 25 primary
health centres (HCs). The HDSS served as a framework for
selection of the HCs.
Figure 1 illustrates the study area.

Description of mHealth intervention

The intervention involved equipping 52 godmothers and 10
HIV/AIDS facilitators—with free mobile telephones.
Godmothers are former traditional birth attendants used
now in HCs to conduct community-based activities to sup-
port health care provision (sensitization, home visits, coun-
selling of pregnant women, etc.). HIV/AIDS facilitators are
members of registered associations working with health ser-
vices to support HIV/AIDS patients care. Their activities
focusses on PLWHAs to increase their adherence to service,
compliance with treatment and retrieval of patients lost to
follow-up.

Description of mHealth technological platform
The project mHealth description covers only some relevant
criteria of the mHealth evidence reporting and assessment
checklist (mERA).22

Description of software, hardware and physical
infrastructure

The MOS@N project was developed using the open-source
Java programming language relying on J2EE JSP/Servlet
technology and standard web services technologies.
MOS@N features an interactive voice response (IVR)

and SMS transmission system functioning in five local
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languages (French, Dioula, Moore, Dafing and Bwamu).
The mHealth system was programmed to send automated
reminders to Godmother and HIV/AIDS facilitator’s phone
via SMS at regular intervals once every day. Five IVR mod-
ules for patients management were developed, namely: (i)
IVR module to deliver awareness and sensitization messages
to patients; (ii) IVR module for patient’s data management
and follow-up; (iii) IVR module for appointment or return
visit reminders; (iv) IVR module for transferring calls to the
caller’s referral HC; and (v) IVR module for calls transfer to
referral HCs.
The system architecture is based on five components: a

mobile Internet connection, a Web server to host the data-
base and application, a main database, a communication ser-
ver with voice mail and email functionality that interacts
with the server and peripheral system (mobile telephones
and the computers based at HCs).23 Figure 2 depicts the
conceptual model of the platform.

Description of mHealth enabling environment at
population level
Within the HDSS, the mobile phone possession rate
increased from 3.8% in 2006 to 63.80% in 2013. This
growth is consistent with that reported at national level:
~66%.24

In addition, HCs capacity assessment was conducted prior
to the intervention, and deficiency in power supply was
addressed by solar panel deployment at health facility level
coupled with provision of mobile energy kits to community
health workers involved in the project for mobile phone
charging in addition to regular communication credit allow-
ance (10 $/month).

Study design and type

This was a cross-sectional study of a community-based
mHealth project using quasi-experimental design. Five inter-
vention and five control sites out of 17 HDSS HCs, were
selected to participate in the study.

Sampling methods
Firstly, convenience sampling was used to selected HCs that
met some criteria (two health staff, a maternity ward, a dis-
pensary, functioning solar panel system, and accessibility to
health district). The 17 HCs out of 25 met that criteria.
Secondly, a simple random sampling was used to select five
HCs for intervention and five for control out of the 17
HDSS sites. For HIV/AIDS intervention, the sampling base
was the whole district with regard to the centralized HIV/
AIDS database at district level.

Fig. 1 Nouna mHealth project area within the HDSS. HDSS, Health and Demographic Surveillance System.
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For qualitative study, convenience sampling was used to
enrol participants until the required sample size is reached.

Data collection methods and tools
A structured questionnaire was used to record information
on key statistics at HCs and district level in 2013 and 2016.
In addition, the degree of acceptance of mobile telephony
was explored among 52 godmothers, 10 HIV/AIDS facilita-
tors and 15 health workers, using the standard technology
assessment model (TAM).26

Qualitative approach was use to collect data among key
respondents. Individual in-depth interview and focus group
discussions (FGDs) were favoured: 10 FGDs with 91
women, while 35 semi-structured individual interview were
conducted with (10 health workers (HWs), 10 community
health workers (CHWs), 5 godmother and 2 HIV/AIDS
facilitators).

Data analysis
Quantitative data analysis was performed by STATA.11. A t-
test for two independents samples means was used to esti-
mate the difference at pre- and post-intervention for key indi-
cators prenatal care (PNC1), prenatal care 4(PNC4), tetanus
toxoid (TV2+), intermittent treatment of malaria (IPT2), high
pregnancy referred (HRP), prevention of mother to child
HIV (PMTCT), assisted deliveries (AD,) postpartum care
(PPC) and polio and BCG, lost to follow-up of HIV/AIDS
patients. The results were significant if P-value <0.05.

For qualitative data analysis, recorded interviews were
transcribed in French and imported into the application
ATLAS.ti4.2. The content analysis method was used, with a
focus on the manifest content and treating all statements in
the verbatim transcriptions as complete units.25

Ethical consideration
The study was approved by Burkina Ethical Committee for
Health Research (CERS/2013-12-115). Prior to interview, all
participants’ voluntary consent was sought either written or
verbal.

Results

Acceptance of mHealth project

In general, 100% of interviewee’s participants recognized the
important role that telephone can play as a tool for dissem-
inating information.
The godmothers were knowledgeable to use the mobile

telephones to reach others—such as their husbands—in a
problem situation and that it can help to reduce both dis-
tances and health care costs. With respect to the acceptance
of mobile telephony gauged by TAM described by Davis.26

The perceived usefulness of the mobile telephone was 94%
among godmothers, 90% among HIV/AIDS facilitators.
About 74% of health workers were entirely in agreement
with using mobile telephony to transmit health information
and contact patients. Mobile phone was also perceived at
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BACKUP

Server Web LocalKit Health Centre
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Central Web Server

Phone Server

Voice gateway

Community Liaisons

Bd DARA
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Bd SIKORO

Bd SOLIMANA

Bd 

Bd  Local
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Fig. 2 mHealth platform structure.
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effective mean to deal with emergency situation as pointed
out by a health worker.

Results related to mHealth intervention 30 months post-
implementation

Assessment of implementation process and recordings
made of by Godmothers and HIV/AIDS facilitators
To follow up activities carried out involving the godmothers
and HIV/AIDS facilitators, a reporting system was estab-
lished to summarize the work performed. A total of 12 756
alerts were received by Godmothers and HIV/AIDS facilita-
tors, and 1501 pregnant women were referred to HCs.
Over the same period, information on more than 1237 of

the 6272 pregnant women attending prenatal care visits
(PNC1 or PNC2) was recorded on the mHealth platform
via the HCs.

Recording of PLWHAs
The list of PLWHAs was kept in a centralized database con-
fidentially. A total of 301 patients were registered at HIV
referral hospital in 2013 prior to the intervention and 1008
patients were in the database as of 31 December 2016. A
significant decrease is noted in the rate of PLWHAs lost to
follow-up, which dropped by more than 84% from 10% (32
lost to follow-up out of 301 followed) in 2013 to <1.6% (17
out of 1008) in 2016 (P < 0.0001).

Level of achievement of indicators in intervention
area between 2013 and 2016

The intervention area saw an increase in certain key indica-
tors from baseline 2013 to post-intervention 2016. For
example, PNC1 visits increased by 117% (P < 0.0001), the
proportion of pregnant women receiving TV2+ increased by
43.46% (P < 0.0001), and the proportion of AD by 30.77%
(P < 0.0001).
Table 1 summarizes the performance levels attained

between 2013 and 2016.

Level of achievement of indicators in control area
between 2013 and 2016

From baseline 2013 to post-intervention 2016, there was an
increase in PNC1 by 68% but less than that observed in
intervention site. There was also an increase by 60% for
PPC (P < 0.0001). Although some slight progress, the dif-
ference between baseline and post-intervention was not stat-
istically significant (P = 0.429 > 0.05) as in Table 2.

Level of achievement of key indicators in
intervention area compared to control area

Increases were observed in the intervention area versus the
control area, specifically a 10.84% difference in PNC1 coverage
(P < 0.0001), 11.19% for PNC4 coverage, 9.50% for TV2+
and 10.92% for polio vaccine at birth and BCG (P < 0.0001).

Table 1 Evolution of indicators in intervention area between 2013 and 2016

Indicators 2013 (%) (A) 2016 (%) (B) Difference

2016–13 (C)

Progress (%) (D)** P-value

PNC1 40 (349/873) 86.77 (931/1073) 46.75 117 <0.0001

PNC4 52.8 (461/873) 56.66 (608/1073) 3.88 7.34 0.088

TV2+ 62 (543/873) 89.00 (955/1073) 26.95 43.46 <0.0001

IPT2 85 (743/873) 83.69 (898/1073) −1.26 0 0.42

HRP 56 (18/32) 100 (61/61) 44 78.57 <0.0001

PMTCT 78.33 (684/873) 85.27 (915/1073) 6.93 8.84 0.0001

AD 62.5 (446/713) 82.07 (760/926) 19.54 30.77 <0.0001

PPC 62 (429/691) 54.99 (380/691) 7 11.29 0.08

CP 50.8 (444/873) 43.43 (76/175) −6.96 0 0.07

Polio birth 100 (586/586) 100 (716/716) 0 0 >0.05

BCG 100 (586/586) 100 (716/716) 0 0 >0.05

Combined 68.18 80.18 0.85

PNC1, prenatal consultation 1; PNC4, prenatal consultation 4; TV2+, tetanus vaccine, two or more doses; IPT2, intermittent preventive treatment for mal-

aria in pregnant women second dose; HRP, referred high-risk pregnancies; PMTCT, prevention of mother-to-child transmission of HIV; AD, assisted delivery;

PPC, postpartum consultation; CP, contraceptive prevalence; BCG, Bacillus Calmette-Guerin.

**Level of progress (D) = (B−C/) A*100.

PROMOTING ACCESS EQUITY AND IMPROVING HEALTH CARE FOR WOMEN, CHILDREN AND PEOPLE LIVING WITH HIV/AIDS ii47



However, no change was observed for AD (−7.9% differ-
ence), PPC (−9.37% difference) and CP (−22.5% differ-
ence). The difference between intervention and control sites
was not significant (P = 0451), as shown in Table 3.
Similarly, baseline comparison between intervention and

control sites in 2013 did not show any statistically significant
difference (combined mean P = 0.221), as shown in Table 4.

Assessment of equity of access to care and
participation to health governance

Equity of care presumed the removal of any barriers poten-
tially preventing access to services due to a person’s social,
economic or geographic status. In this regard, the

government provided free health services to children under
the age of five and pregnant women.
In our study, ~96% of women attending PNC visits in

intervention area and 88% in control area were not aware of
the availability of free care. The difference between the inter-
vention and control sites was not statistically significant (P =
0.0739). Across all sites, there was limited local community
participation in health system governance in terms of
involvement in decision-making processes.

Challenges to implementation of the
technological platform

Challenges related to technology arose in relation to the avail-
ability of rugged mobile telephones appropriate for use in a

Table 2 Evolution of indicators in control area between 2013 and 2016

Indicateurs 2013 (A) 2016 (B) Difference (C) Level of

progress (D)**

P-value

PNC1 45.09 (410/911) 75.93 (743/978) 30.84 68.40 <0.0001

PNC4 54.87 (499/911) 45.47 (445/978) −9.4 −17.13 <0.0001

TV2+ 87.15 (794/911) 72.59 (778/978) −7.65 −8.78 <0.0001

IPT2 92.9 (846/911) 95.60 (710/978) −20.31 −21.86 0.011

HRP 68.75 (11/16) 100 (9/9) 31.25 45% <0.0001

PMTCT 93.62 (853/911) 83.59 (818/978) −10.03 −10.71 <0.0001

AD 93.37 (710/761) 89.97 (734/816) −3.4 −3.64 0.0086

PPC 40.23 (271/674) 64.36 (466/723) 24.13 59.98 <0.0001

CP 74.86 (261/349) 65.93 (246/374) −9.09 −12.14 0.008

Polio birth 85.86 (662/771) 89.08 (737/827) 3.22 3,75 0.051

BCG 85.86 (662/771) 89.08 (737/827) 3.22 3.75 0.051

Combined M1 = 77.70 M2 = 79.24 0.429

Table 3 Comparison of averages for the test and control areas at the end of December 2016

Indicators Test area 2016 (%) Control area 2016 (%) Difference (%) P-value

PNC1 86.77 (931/1073) 75.93 (743/978) 10.84 <0.0001

PNC4 56.66 (608/1073) 45.47 (445/978) 11.19 <0.0001

TV2+ 89.00 (955/1073) 72.59 (778/978) 9.5 <0.0001

IPT2 83.69 (898/1073) 95.60 (710/978) 11.1 <0.0001

HRP 100 (61/61) 100 (9/9) 0 >0.05

PMTCT 85.27 (915/1073) 83.59 (818/978) 1.68 0.427

AD 82.07 (760/926) 89.97 (734/816) −7.9 <0.0001

PPC 54.99 (380/691) 64.36 (466/723) −9.37 0.0003

CP 43.43 (76/175) 65.93 (246/374) −22.5 <0.0001

Polio birth 100 (716/716) 89.08 (737/827) 10.92 <0.0001

BCG 100 (716/716) 89.08 (737/827) 10.92 <0.0001

Combined mean M1 = 80.16 M2 = 79.22 0.451 (P > 0.05)

PNC1, prenatal consultation 1; PNC4, prenatal consultation 4; TV2+, tetanus vaccine, two or more doses; IPT2, intermittent preventive treatment for mal-

aria in pregnant women second dose; HRP, referred high-risk pregnancies; PMTCT, prevention of mother-to-child transmission of HIV; AD, assisted delivery;

PPC, postpartum consultation; CP, contraceptive prevalence; BCG, Bacillus Calmette-Guerin.
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rural environment and extreme weather, with more than 65%
of telephones being damaged and replaced. Poor availability
of connectivity was also noted. Ideally, HCs would communi-
cate with the main server via the 3 G network, but in reality,
telephone service was very poor to non-existent in the inter-
vention area.27 Alternative solutions were proposed, such as
copying data onto a USB flash drive to update the server.28

Additionally, some community members had difficulty
using their telephones, preventing effective use of the devices.
Despite relatively good availability of mobile telephones in the
study area (60%), the majority of community members found
themselves using a telephone for the first time. Training of
the community members (Godmothers and HIV/AIDS facil-
itators) took longer than anticipated, due in part to the fact
that 90% of them (56 out of 62) could not read or write.
With respect to health workers, only 35% were familiar using
software on computers. This created a need for a series of
training sessions before the start of the project.
Human resource challenges took the form of a high turn-

over among the trainees (6 out of 20), which was beyond
our control.

Discussion

Main findings of this study

Mobile phones contribute to closing the communication gap
between various population groups, notably between the
rich and the poor. After 30 months of implementation, the
MOS@N project helped improve certain indicators, such as
prenatal care coverage and assisted deliveries. Although
studies examining the impact of mHealth in developing
countries have remained relatively limited,29 the few

conclusions of studies similar to our own have shown that
the rapid proliferation of mobile telephony provides an
opportunity for the taking when it comes to improving
health care and services in developing countries.29,30

What is the evidence to date on this topic?

Mhealth demonstrated its effectiveness in contributing to
improving patient health in relation to both mother–child
health and PLWHAs. Several other studies besides our own
have clearly shown the role of ICTs in improving health
indicators. One such study, Weltel Kenya1, conducted in
Kenya, showed that patients who are sent reminder mes-
sages about taking medications are more compliant than
those who are not.13 Another pilot project implemented in
Uganda, Childhood ART Adherence (CHARTA), used IVR
servers and SMS messages to improve compliance among a
cohort of 121 children living with HIV/AIDS in Mbarara.31

Studies have also suggested that equipping community liai-
sons with mobile telephones remains a practical strategy for
finding patients lost to follow-up15 and delivering care to
patients in rural areas.16 Despite this encouraging context, the
majority of successful mHealth programs in limited-resource
environments face certain challenges.32 As indicated in the
present study, the problems encountered include poor or
non-existent telephone service31 and high cost of Internet
access and lack of electricity.32–35 Additionally, illiteracy and
the use of vernacular languages pose problems when it comes
to understanding messages.31,36

With regard to PLWHAs, improved follow-up is noted,
with a decrease of more than 84% in the proportion lost to
follow-up. However, documentation of experiences of
PLWHA follow-up via mHealth has been very limited in the

Table 4 Baseline comparison between intervention and control areas in 2013

Indicators Test area 2013 (%) Control area 2013 (%) Difference test

area–control area 2013

P-value

PNC1 40 (349/873) 45.09 (410/911) −5.09 0.032

PNC4 52.8 (461/873) 54.87 (499/911) −2.07 0.38

TV2+ 62 (543/873) 87.15 (794/911) −25.15 <0.0001

IPT2 85 (743/873) 92.9 (846/911) −7.9 <0.0001

HRP 56 (18/32) 68.75 (11/16) −12.75 0.399

PMTCT 78.33 (684/873) 93.62 (853/911) −15.29 <0.0001

AD 62.5 (446/713) 93.37 (710/761) −30.87 <0.0001

PPC 62 (429/691) 40.23 (271/674) 21.77 <0.0001

CP 50.8 (444/873) 74.86 (261/349) −24.06 <0.0001

Polio birth 100 (586/586) 85.86 (662/771) 5.09 <0.0001

BCG 100 (586/586) 85.86 (662/771) 5.09 <0.0001

Combined mean M1 = 68.18 M1 = 74.77 0.221
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literature, doubtless due to the sensitive nature of the disease
and the precautions required upstream in the system to
maintain confidentiality.
Nevertheless, one randomized study in Kenya aiming to

demonstrate the role of mHealth technology in compliance
with ARV treatment revealed more than 90% compliance
during the first 3 months of the study in the intervention
group versus 40% in the control group.37

In Uganda, a similar randomized study of two groups of
63 ARV patients followed for 3 months showed that the use
of SMS reminders contributed to achieving more than 97%
compliance in the intervention group, while compliance was
only 11% in the control group.38 Although the sample sizes
in these studies do not permit generalization, the studies did
demonstrate on a small-scale the feasibility of mHealth in
the context of PLWHA follow-up and its potential role in
improving treatment compliance and attendance at follow-
up appointments.

What this study adds to the knowledge

Based on the results observed under the MOS@N project,
the introduction of a mobile telephony intervention appears
to generate positive changes in critical health indicators. The
present study, like others, demonstrates how SMS and voice
messages for appointment reminders can contribute to
improving equity of access to care. These are contingents on
responding to the local social and cultural realities, and
anticipating challenges related to technology deployment.
These approaches include addressing both technological
aspects (adaptation of telephones to host environment) and
human aspects (gender, ability to utilize the communication
system in place). In the absence of effective follow-up and
coordination along these technological and human dimen-
sions, mHealth interventions are prone to failure.
The role of MOS@N in improving mother–child and

PWLHAs health indicators generates hope for the possible
large-scale implementation of the mHealth technology in
low-income and developed countries.

Study limitations

The study was conducted at five sites in NHDSS out of the
17 HCs, limiting the study’s representativeness. With regard
data collection, in-depth interviews were conducted in local
language and then translated back into French, creating a
risk of distortion of participant’s opinions.
Lastly, the comparison was not possible for lost to follow-

up for HIV/AIDS patients between intervention and con-
trol groups. This could have introduced an interpretation
bias due to use of single district level data.

Conclusion

An intervention research study based on use of mHealth
showed a high-level of acceptance among providers and
beneficiaries. The project contributed to improving access of
pregnant women, children and PLWHAs to directed care
that meets their expectations.
Increases in certain indicators are evidence that the project

contributed to strengthening health service delivery. The
emphasis on working with community members was shown to
improve participation and promote more inclusive governance
of health system. However, it is important to anticipate the
technological and human challenges associated with the use of
mHealth in these contexts.
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ABSTRACT

Background Non-communicable diseases (NCDs) account for 85% of deaths in Lebanon and contribute to remarkable morbidity and mortality

among refugees and underserved populations. This study assesses the perspectives of individuals with hypertension and/or diabetes in rural

areas and Palestinian refugee camps towards a population based mHealth intervention called ‘eSahha’.

Methods The study employs a mixed-methods design to evaluate the effectiveness of SMSs on self-reported perceptions of lifestyle

modifications. Quantitative data was collected through phone surveys, and qualitative data through focus group discussions. Descriptive

statistics and bivariate analysis were performed.

Results About 93.9% (n = 1000) of respondents perceived the SMSs as useful and easy to read and understand. About 76.9% reported

compliance with SMSs through daily behavioral modifications. Women (P = 0.007), people aged ≥76 years (P < 0.001), unemployed individuals

(P < 0.001), individuals who only read and write (P < 0.001) or those who are illiterate (P < 0.001) were significantly more likely to receive and

not read the SMSs. Behavior change across settings was statistically significant (P < 0.001).

Conclusion While SMS-based interventions targeting individuals with hypertension and/or diabetes were generally satisfactory among those living in

rural areas and Palestinian refugee camps in Lebanon, a more tailored approach for older, illiterate and unemployed individuals is needed.

Keywords e-health, refugees

RESUMEN

Contexto En el Líbano, las enfermedades no transmisibles (ENT) representan el 85 % de las muertes y agravan los altos niveles de morbilidad y

mortalidad entre los refugiados y los grupos de población subatendidos. Este estudio evalúa las opiniones de personas con hipertensión y/o

diabetes que viven en zonas rurales y en campos de refugiados palestinos con respecto a una intervención de salud móvil basada en la

población denominada ‘eSahha’.

Shadi Saleh, Professor of Health Systems and

Financing, Founding Director

Angie Farah, Project Coordinator

Nour El Arnaout, Research Officer and Refugee

Health Program Coordinator

Hani Dimassi, Associate Professor

Christo El Morr, Assistant Professor and Health

Informatics Certificate Coordinator

Carles Muntaner, Professor, Dalla Lana School of

Public Health, Bloomberg Faculty of Nursing

Walid Ammar, Director General

Randa Hamadeh, Head of the Social Health and the

Primary Health Care department

Mohamad Alameddine, Associate Professor, Senior

Director of Strategy and Institutional Excellence and

Associate Professor of Health Policy

© The Author(s) 2018. Published by Oxford University Press on behalf of Faculty of Public Health.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),

which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.ii52



Métodos El estudio emplea un diseño de métodos mixtos para evaluar la eficacia de los SMS sobre los cambios en el estilo de vida, según los

perciben los propios interesados. Se obtuvieron datos cuantitativos mediante encuestas telefónicas y datos cualitativos a través de debates en

grupos de sondeo. Se realizaron estadísticas descriptivas y un análisis bivariante.

Resultados Alrededor del 93,9 % (n = 1000) de los encuestados opinaron que los SMS son útiles y fáciles de leer y comprender. Un 76,9 %

manifestó cumplir con los SMS mediante modificaciones en su comportamiento cotidiano. Las mujeres (P = 0,007), las personas mayores de 76

años (P < 0,001), las personas desempleadas (P < 0,001), las personas que solo sabían leer y escribir (P < 0,001) o aquellas que eran

analfabetas (P < 0,001) tenían muchas más probabilidades de recibir y no leer los SMS. Los cambios de comportamiento en los distintos

entornos tuvieron una importancia estadística (P < 0,001).

Conclusión Aunque, en general, las intervenciones por SMS orientadas a personas con hipertensión y/o diabetes fueron satisfactorias entre

quienes vivían en zonas rurales y en campos de refugiados palestinos del Líbano, se necesita un enfoque más ajustado para las personas

mayores, analfabetas y desempleadas.

Palabras clave cibersalud, refugiados

RÉSUMÉ

Contexte Les maladies non transmissibles sont à l’origine de 85 p. 100 des décès au Liban et contribuent à une morbidité et une mortalité

graves chez les réfugiés et les populations mal desservies. Cette étude analyse le point de vue des personnes souffrant d’hypertension ou de

diabète dans les régions rurales et dans les camps de réfugiés palestiniens en ce qui a trait à une intervention en santé mobile axée sur la

population appelée « eSahha ».

Méthodes L’étude a recours à un modèle regroupant plusieurs méthodes pour évaluer l’efficacité des messages textes sur la façon dont les

personnes disent percevoir la modification de leur mode de vie. Des données quantitatives ont été recueillies par des sondages téléphoniques,

et des données qualitatives par des discussions thématiques de groupe. L’étude comprend la réalisation de statistiques descriptives et d’analyses

bivariées.

Résultats Près de 93,9 p. 100 (n = 1000) des personnes interrogées perçoivent les messages textes comme utiles et faciles à lire et à

comprendre. Environ 76,9 p. 100 ont déclaré se conformer aux messages textes en modifiant chaque jour leur comportement. Les femmes

(P = 0,007), les personnes âgées ≥76 ans (P < 0,001), les personnes sans emploi (P < 0,001), les personnes qui ne savent que lire et écrire

(P < 0,001) ou celles qui sont analphabètes (P < 0,001) sont beaucoup plus disposées à recevoir, mais à ne pas lire les messages textes. Une

modification de comportement tous environnements confondus était statistiquement significative (P < 0,001).

Conclusion Les interventions par messages textes qui ciblent les personnes qui souffrent d’hypertension ou de diabète étaient en général

satisfaisantes pour les personnes vivant dans les régions rurales et dans les camps de réfugiés palestiniens au Liban; toutefois, il faut une

approche plus adaptée pour les personnes âgées, analphabètes et sans emploi.

Mots clés cybersanté, réfugiés

Background

Non-communicable diseases (NCDs), particularly diabetes
and hypertension, are among the most significant global
health challenges, with the greatest burden found in develop-
ing countries, where 80% of all NCD-related deaths occur.1–5

In light of this, Primary Health Care (PHC) has received
renewed attention, as the most effective strategy targeting
NCDs.1,2,6 However, in many low- and middle-income
countries (LMICs), access to PHC by disadvantaged popu-
lations remains limited.2,5,7 The situation is aggravated among
populations affected by conflict especially in some Middle

Eastern countries with high rates of diabetes and hypertension,
especially among vulnerable populations and refugees.5,8,9

Mobile health (mHealth), a subset of elec/tronic health
(eHealth), is defined as the use of mobile devices in healthcare
delivery, mainly through short message service (SMS), voice
calls, and smartphone applications, among others. Several studies
underlined the effectiveness of mHealth tools in delivering pub-
lic health interventions, with the ability to overcome the financial
and geographic barriers facing hard-to-reach populations.4,10–12

There is evidence from various countries regarding the
potential of mHealth in addressing NCDs through health
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education and self-management, improving prevention and
treatment strategies, and providing appointment reminders
to improve compliance and attendance in PHC.
Despite being a basic mHealth tool, SMSs are increasingly

used in healthcare due to their feasibility, low-cost, ease of
use, convenience, independence of internet access and min-
imal requirement of technological literacy.10–14 Evidence on
patients’ experiences with SMSs were identified in several
studies reflecting high acceptability of and satisfaction with
the service as well as the usefulness of SMSs for behavior
change among diabetic and hypertensive patients.10,11,13–22

In Lebanon, NCDs account for 85% of all deaths,23 and
are the main causes of morbidity and mortality among
Palestinian refugees.9 A primary challenge among underserved
populations in rural areas and refugee settings is the high bur-
den of NCDs coupled with limited access to healthcare.5,8

Frequently sub-optimally resourced PHC Centers (PHCCs)
are the only facilities available in underprivileged and rural
areas.8 The globalization of unhealthy behaviors and life-
styles,24 as well as certain social determinants of health such
as education25–28 and income levels,29,30 further underscore
the importance of researching NCDs in Lebanon.
Despite the inability of some studies to statistically demon-

strate improved health outcomes upon employment of
mHealth interventions,31 several other studies showed that
SMS-based mHealth interventions led to better health out-
comes in LMICs, especially in resource-poor settings.10,12,32,33

This is supported by an exponential growth witnessed in the
number of mobile phone users in LMICs, including Lebanon
where 86% of the population own a cell phone, with sending
and receiving text messages being the most popular use
(89%).34 This offers a promising ground for the use of
mHealth for disease education and behavior change, which
has driven the implementation of the eSahha project.
The eSahha project is a two-pronged mHealth interven-

tional project targeting sixteen PHCCs in six different
Lebanese governorates. The centers were randomly assigned

into intervention and control groups, for a total of eight sites
in each of the groups. Among each of intervention and the
control groups, five PHCCs were located in rural areas, and
three PHCCs were located in Palestinian refugee camps. All
rural and refugee settings included were considered under-
served areas with limited access to health knowledge and
healthcare.
The implementation of the intervention was conducted in

partnership with the Lebanese Ministry of Public Health
(MOPH) and the United Nations Relief and Works Agency
for Palestine Refugees in the Near East (UNRWA).
The community-based intervention aimed to enhance

access among underserved rural and refugee populations to
health services specific to hypertension and/or diabetes.
Community screening for hypertension and diabetes was con-
ducted among the high risk group—40 years and above—in
the catchment areas of the intervention PHCCs. Individuals
already diagnosed with or suspected of being diabetic, hyper-
tensive or both were referred to the nearest intervention
PHCC for NCD-specific clinical care and were targeted by
SMS messages originating from a pre-existing mass messaging
platform hosted by a Lebanese telecommunication company.
The messages were sent to the mobile phones of targeted
individuals suffering from hypertension and/or diabetes
included in the intervention or, in cases where the latter didn’t
own a mobile phone, messages were sent to the cell phones
of their respective closest relatives (e.g. son, daughter, hus-
band, etc.). A weekly educational SMS was sent every Monday
afternoon for the intervention period of 1 year. SMSs covered
different health themes providing health information on life-
style, dietary habits, body weight, smoking, medications, and
symptoms of hypertension and diabetes (Table 1). In parallel,
individuals using the services of the control PHCCs, did not
receive community screening and referral services, nor were
they enrolled in the SMS intervention.
For individuals who were already diagnosed and receiving

necessary care, personalized SMSs were sent as reminders of

Table 1 Examples of the Content of Text Messages Sent to Patients

SMS theme SMS example

Follow-up ‘For all diabetics, it is important to control your weight and lose any extra kilos for better control of your condition’ (diabetes)

‘Follow up with your doctor and perform the needed laboratory and EKG tests periodically’ (hypertension)

Diet ‘Eating less fat controls blood lipids and helps in losing weight. Grill, steam or bake instead of frying or oil cooking’ (diabetes)

‘Calcium found in dairy foods helps to regulate your blood pressure. Opt for low-fat milk, yogurt, and cheese’ (hypertension)

Stress ‘Stress exacerbates diabetes since it can raise blood glucose levels leading to eye and kidney disorders’ (diabetes)

Physical

activity

‘To better control the blood pressure, stay physically active. The daily recommendation is 30minutes in three 10-minute segments’

(hypertension)

SMS, Short Message Service; EKG, electrocardiogram.
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their scheduled appointments, labs such as HbA1C levels,
and/or their annual foot or eye exams, among others.
Individuals in the control group did not receive SMSs and
were thus receiving the usually practiced care in the control
PHCCs. Based on the MOPH guidelines for prevention and
management of hypertension and diabetes, the SMSs were
developed by a family physician and fine-tuned based on
results of pilot testing of the SMSs with community repre-
sentatives. The messages, up to 70 characters in length, were
initially formulated in English and then translated and sent
using simplified Arabic terms to match the target popula-
tion’s different levels of health literacy.
This study is part of a series of manuscripts evaluating the

eSahha intervention.35,36 It aims to assess the views and atti-
tudes of hypertensive and/or diabetic individuals enrolled in
the eSahha intervention and residing in Lebanese rural areas
and Palestinian refugee camps, towards the use of mHealth
as a complement to traditional NCD care practiced in
PHCCs. Factors associated with the individuals’ feedback on
SMSs were also explored. This study will help understand
how to improve, refine, and refocus SMS interventions for
potential scale-up and to inform planning for future studies
on the effectiveness of SMSs in these contexts.37

Methods

Study design

This study employs a mixed-methods design in which the
effectiveness of the eSahha SMSs was evaluated quantita-
tively and qualitatively. The quantitative assessment was per-
formed through phone surveys using a semi-structured
questionnaire. The qualitative assessment was conducted
through a series of focus group discussions (FGDs) with
hypertensive and/or diabetic individuals enrolled in the
eSahha intervention. The ethics review for this study was
approved by the Institutional Review Board of the American
University of Beirut (Protocol approval number: FHS.SS.11).

Data collection

Upon completion of the 1-year intervention period, the
1390 individuals receiving the eSahha SMSs were contacted
for a phone survey to determine their feedback on perceived
usefulness and satisfaction with the service, as well as self-
reported perceptions of lifestyle modifications. Phone sur-
veys using a post-intervention semi-structured questionnaire
were conducted by a research assistant between December
2016 and February 2017. To maximize participation, at least
three call attempts were made. Written consent to participate

in this study was originally sought from participants during
the initial community-based screening phase, during which
participants agreed to receive SMSs and to fill the post-test
phone survey. Oral consent was taken in cases where the
participants were illiterate. During phone surveys, the aim of
the study, the reason for the call and the voluntary participa-
tion were reiterated.
For the quantitative phone survey, questions were set in

English translated into Arabic using simplified language,
then back translated to examine the validity of the transla-
tion. The questionnaire was kept short, taking ~2 min to
complete; phone calls were scheduled between 9:00 am and
5:00 pm during weekdays. The phone surveys targeted dir-
ectly the individuals with hypertension and/or diabetes
receiving the SMSs or the relatives receiving the SMSs,
whose responses were used as proxy indicators for the
hypertensive and/or diabetic individuals’ views.
The first section of the questionnaire pertained to socio-

demographic and economic information, as well as self-
reported diseases. In the second section, the individuals’
experiences with the weekly SMSs were explored on the clar-
ity the frequency and the perceived usefulness of SMSs
received. The final question was about the perceived
improvement in self-management or lifestyle modifications.
For the qualitative component of this study, five FGDs

(one in each intervention center were conducted with 39
enrolled individuals. Lebanese hypertensive and/or diabetic
individuals receiving the eSahha SMSs, aged 40 years or
more, and residing in the catchment areas of these interven-
tion centers were eligible to participate in the FGDs. The
FGDs excluded the immediate relatives in cases where the
affected individuals did not own mobile phones. Aspects not
covered in the phone survey as well as themes that required
further investigation as per the findings of the phone sur-
veys were addressed in the FGDs in order to formulate a
better understanding and better guide the offering of similar
interventions in the future. Patients who have been part of
the intervention (i.e. receiving SMSs), were invited to partici-
pate in FDGs using Arabic recruitment flyers posted at the
intervention PHCCs located in rural areas. Interested partici-
pants registered their names and the researchers randomly
selected eight participants per FGD. Equal representation of
both genders was ensured to allow for drawing conclusions
about the gender effect on access to services and the uptake
of mHealth interventions. Participation was completely vol-
untary and a written informed consent for participation and
audiotaping was obtained from all participants before FGD
initiation. A semi-structured interview guide solicited the
feedback of participants on the various aspects of the mhealth
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program. A qualified moderator facilitated the 40–60-min long
FGDs in Arabic. Extensive notes were taken and discussions
were audiotaped with participants’ consent to be transcribed
for analysis. No identifiers were used in subsequent analyses.

Data analysis

Descriptive statistics (frequency and percentage) were generated
for survey respondents. In addition, the socio-demographic
and clinical characteristics of respondents who reported receiv-
ing and reading the SMSs were compared to those reporting
that SMSs were not read or not delivered to target, and differ-
ences were assessed using the chi-squared test. Views of partici-
pants (or their proxies) receiving and reading the weekly
informative solely or both the weekly and reminder SMSs
were then calculated. Answers to each individual SMSs’
satisfaction item were analyzed using descriptive statistics.
Statements in the free-text option giving respondents the
opportunity to describe their lifestyle modifications/behavior
change were read thoroughly by two researchers and categor-
ized into main themes. Bivariate analysis was conducted to
test the association of SMSs’ satisfaction items (dependent
variables) with participants’ characteristics (independent vari-
ables), using the chi-squared test. All statistical analyses were
carried out using IBM SPSS Statistics version 24.0. Significance
levels were set at a P-value ≤0.05.
The five FGDs were transcribed verbatim. Two research-

ers separately interpreted and explained the resulting tran-
scripts through qualitative thematic analysis using Excel
coding with the grounded theory approach. Resulting codes
were reviewed by three team members for consistency and
analyzed for categories and themes.

Results

Participants’ socio-demographic and clinical
characteristics

A total of 1000 out of 1 390 contacted participants
responded (response rate = 71.9%) to the phone survey.
About 566 of the 1390 were the targeted individuals with
hypertension and/or diabetes, while 434 were designated
immediate relatives assigned to receive the SMSs on behalf
of individuals who weren’t phone owners. In 390 cases,
either the number was wrong or there was no answer.
Among the 1 000 respondents, 606 reported receiving

and reading the SMSs. The remaining 394 reported either
receiving the SMSs but not delivering them to the targeted
individuals with hypertension and or/diabetes, receiving
SMSs but not opening them, or not receiving the SMSs at all
(Fig. 1).
The socio-demographic and clinical characteristics of

respondents in the ‘SMS delivered to target’ group (n = 606)
were similar to those of the ‘SMS not delivered to target’
group (n = 394), with regards to marital status, insurance
status, setting (rural/refugee camp), and reason for SMSs
(Table 2). Age, education status and employment status were
significantly associated, in both gender groups, with receiv-
ing and reading the SMS. Younger age-group of 40–50 years
were more likely to have received and read the SMS (30.3%
in the received and read groups vs 14.8% in the not
received/not delivered group, P-value < 0.001), whereas old-
er groups (76 years or more) were more likely to have not
received SMS (7.2% in the received group and 15.3 in the
not received/not delivered group). This trend was more
prominent among men compared to women. Higher

Fig. 1 Participant flow.
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educational levels were positively associated with receiving
and reading the SMS, (25.9% high school in received vs
12.8% in not received, 9.1 university degree vs. 4.3;

respectively, P-value < 0.001). A similar trend was observed
in both gender groups (P-value < 0.001), with a wider differ-
ence at the lower end of education among females (among

Table 2 Gender-based comparison of the demographic characteristics among those who received and read SMS and those who did not receive or did not

deliver the SMS to target

Women (N = 555) Men (N = 444) Total

SMS received

& read

SMS not received/not

delivered to target

SMS received

& read

SMS not received/not

delivered to target

SMS received

& read

SMS not received/not

delivered to target

N (%) N (%) N (%) N (%) N (%) N (%)

Total nb of individuals 316 (56.9) 239 (43.1) 290 (65.3) 154 (34.7) 606 (60.6) 394 (39.4)

Age group

40–50 102 (32.8) 38 (15.9) 78 (27.5) 20 (13.2) 180 (30.3) 58 (14.8)

51–65 129 (41.5) 116 (48.5) 159 (56) 68 (44.7) 288 (48.4) 184 (47.1)

66–75 48 (15.4) 56 (23.4) 36 (12.7) 33 (21.7) 84 (14.1) 89 (22.8)

76 years or more 32 (10.3) 29 (12.1) 11 (3.9) 31 (20.4) 43 (7.2) 60 (15.3)

P-value <0.001a <0.001a <0.001a

Marital status

Single 22 (7) 11 (4.7) 5 (1.7) 4 (2.6) 27 (4.5) 15 (3.9)

Married 204 (64.6) 151 (64.3) 264 (91) 138 (90.2) 468 (77.2) 289 (74.5)

Divorced/separated 11 (3.5) 5 (2.1) 6 (2.1) 1 (0.7) 17 (2.8) 6 (1.5)

Widowed 79 (25) 68 (28.9) 15 (5.2) 10 (6.5) 94 (15.5) 78 (20.1)

P-value 0.423 0.573 0.177

Education status

Illiterate 79 (25) 97 (43.3) 13 (4.5) 25 (16.6) 92 (15.2) 122 (32.5)

Reads and writes 28 (8.9) 24 (10.7) 19 (6.6) 40 (26.5) 47 (7.8) 64 (17.1)

Elementary 128 (40.5) 70 (31.3) 127 (43.8) 55 (36.4) 255 (42.1) 125 (33.3)

High School 66 (20.9) 28 (12.5) 91 (31.4) 20 (13.2) 157 (25.9) 48 (12.8)

University degree 15 (4.7) 5 (2.2) 40 (13.8) 11 (7.3) 55 (9.1) 16 (4.3)

P-value <0.001a <0.001a <0.001a

Employment status

Unemployed 281 (88.9) 224 (98.2) 131 (45.2) 103 (68.2) 412 (68) 327 (86.3)

Employed 35 (11.1) 4 (1.8) 159 (54.8) 48 (31.8) 194 (32) 52 (13.7)

P-value <0.001 <0.001 <0.001

Insurance status

Not insured 137 (43.4) 92 (38.5) 121 (41.7) 57 (37) 258 (42.6) 149 (37.9)

Insured (Public/Private insurance,

UNRWA, Others)

179 (56.6) 147 (61.5) 169 (58.3) 97 (63) 348 (57.4) 244 (62.1)

P-value 0.259 0.361 0.148

Setting

Rural Area 183 (57.9) 151 (63.2) 168 (57.9) 98 (63.6) 351 (57.9) 249 (63.4)

Refugee Camp 133 (42.1) 88 (36.8) 122 (42.1) 56 (36.4) 255 (42.1) 144 (36.6)

P-value 0.221 0.264 0.098

Reasons for SMS

Diabetes 47 (14.9) 37 (15.5) 47 (16.2) 19 (12.3) 94 (15.5) 56 (14.2)

Hypertension 173 (54.7) 138 (57.7) 165 (56.9) 103 (66.9) 338 (55.8) 241 (61.3)

Both 96 (30.4) 64 (26.8) 78 (26.9) 32 (20.8) 174 (28.7) 96 (24.4)

P-value 0.649 0.123 0.208

Some numbers under some categories may not add up to the total due to missing values.
aRefers to Statistical Significance at 0.05 CI.
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females 25% illiterate in the received group vs. 43.3% not
received, among male 4.5% vs. 16.6%; respectively). A high-
er percentage of employed individuals were observed in
those that received the SMS (32.0%) compared to those that
did not (13.7%) (P-value < 0.001), with similar trend in both
gender groups. However, men were more likely to be
employed compared to women.

Survey participants’ views on eSahha SMSs

The perceptions and satisfaction with weekly and reminder
SMSs were assessed among individuals who stated they
received and read them (n = 606). Concerning the content
of the eSahha SMSs, the majority agreed that the content
was very easy/easy to read and understand (93.9%) and very
useful/useful (93.9%) (Table 3). About 76.9% of respon-
dents reported applying the eSahha SMSs in their daily lives
(most of the times/always). Among those who received and
read reminder SMSs (n = 188), 93.1% stated that SMSs was
very useful/useful.

Lifestyle modifications and behavior change

Through the analysis of respondents’ open-ended response
statements on lifestyle modifications, 682 individual responses
were received withthe following main themes emerging: SMS
lead to making healthy food choices (50.6%), SMSs are effect-
ive in improving compliance to diabetes/hypertension treat-
ment (23%), SMSs provide new information and remind
us to perform healthy behaviors (7.2%) and SMSs improve
adherence to medication regimens (5.3%).

Association of SMSs’ satisfaction items with
participants’ characteristics

Differences between participants in their satisfaction with
weekly and reminder SMSs were assessed and presented in
Table 4. For the five SMSs’ satisfaction items, there were
no statistically significant differences (P > 0.05) when

comparing participants’ sex, marital status, employment sta-
tus, insurance status and reason for SMS (diagnosis). On the
contrary, younger individuals aged 40–50 years reported
applying SMSs more than older age groups (81.6% for
40–50 years, 78.1% for 51–65, 65.5% for 66–75 and 69.8%
for 76 years or more; P = 0.026). Furthermore, there was a
statistically significant difference in the easiness, usefulness,
and application of SMSs across educational status (P =
0.001, P = 0.001 and P = 0.033; respectively). Additionally,
participants residing in Palestinian refugee camps reported
higher levels of SMSs application compared to respondents
from Lebanese rural areas (82.3% and 72.9%, respectively;
P = 0.004). Similarly, there was a significant difference in
behavior change across setting, whereby 32.7% of respon-
dents from refugee camps reported perceived lifestyle
modifications/behavior change, compared to 27.4% of
respondents from rural areas (P < 0.001).

Focus group discussions with recipients of eSahha
SMSs

The FGD sessions held with hypertensive and/or diabetic
individuals receiving eSahha SMSs helped evaluate the parti-
cipants’ experiences with the SMS service within their
respective contexts in order to assess the acceptability of the
intervention. Women (61.5%) were highly represented
among participants of the FGDs. With regards to age, mari-
tal status, and employment, the majority of participants
belonged to the age group of 40–59 years (71.8%), were
married (84.6%) and unemployed (56.4%).
Altogether, ‘high rates of satisfaction with and acceptability

of the received SMSs’ was recorded among FGDs partici-
pants. As such, all FGDs participants indicated their desire to
continue receiving the eSahha SMSs in the future. The FGDs
also showed that the majority of recipients of the intervention
were satisfied with the ‘simplicity of SMS intervention’ in
terms of content, ease of read and comprehension. They also
reported receiving messages at appropriate times (afternoon)

Table 3 Participants’ views on weekly (n = 606) and reminder SMSs (n = 188)

Item N %

Weekly SMS (N = 606)

Easiness—SMSs are easy/very easy to understand 569 93.9

Usefulness—SMSs are useful/very useful 569 93.9

Application—SMSs are applied most of the times/always in daily life 465 76.9

Reminder SMS (N = 188)

Usefulness—Reminder SMSs are useful/very useful 175 93.1

Both types of SMSs

Behavior change—After receiving SMSs, there is improvement in managing the disease condition (to a great extent) 179 29.6
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and frequency (once per week). Participants also expressed
‘satisfaction with being reminded’ of important health-related
issues and clinical appointments. Though some participants
felt that some information was repetitive and they were aware

of, yet it helped them reinforce the information and improve
the management of their health condition. Furthermore, a
theme related to ‘disseminating beneficial SMSs’ content’ also
emerged. Participants accentuated their habits of sharing

Table 4 Association of SMSs’ satisfaction items with independent variables

Items

Variable (N, %) Easiness Usefulness Application Usefulness

(reminder SMS)

Behavior change

Gender

Male 274 (94.1) 273 (94.1) 232 (80.3) 94 (95.9) 88 (30.6)

Female 296 (93.7) 296 (93.7) 233 (73.7) 81 (90.0) 91 (28.8)

P-value 0.810 0.810 0.154 0.110 0.650

Age groups

40–50 183 (95.8) 183 (95.8) 155 (81.6) 60 (92.3) 63 (33.0)

51–65 270 (93.8) 270 (93.8) 225 (78.1) 77 (96.3) 89 (31.1)

66–75 79 (94.0) 79 (94.0) 55 (65.5) 26 (83.9) 20 (23.8)

76 years or more 37 (86.0) 37 (86.0) 30 (69.8) 12 (100.0) 7 (16.3)

P-value 0.145 0.145 0.026a 0.100 0.247

Marital status

Single 24 (88.9) 24 (88.9) 20 (74.1) 6 (100.0) 4 (14.8)

Married 442 (94.4) 442 (94.4) 364 (77.9) 136 (94.4) 147 (31.5)

Divorced/Separated 17 (100.0) 17 (100.0) 16 (94.1) 7 (100.0) 7 (41.2)

Widowed 86 (91.5) 86 (91.5) 65 (69.1) 26 (83.9) 22 (22.6)

P-value 0.323 0.323 0.323 0.141 0.240

Educational status

Illiterate 80 (87.0) 80 (87.0) 61 (66.3) 24 (88.9) 20 (22.0)

Reads and writes 41 (87.2) 41 (87.2) 30 (65.2) 12 (80.0) 10 (21.3)

Elementary 240 (94.1) 240 (94.1) 195 (76.5) 69 (93.2) 71 (28.0)

High school 156 (99.4) 156 (99.4) 131 (83.4) 51 (98.1) 157 (36.3)

University degree 52 (94.5) 52 (94.5) 48 (87.3) 19 (95.0) 20 (38.2)

P-value 0.001a 0.001a 0.033a 0.215 0.068

Employment status

Unemployed 384 (93.2) 384 (93.2) 306 (74.3) 104 (91.2) 114 (27.7)

Employed 185 (95.4) 185 (95.4) 159 (82.4) 71 (95.9) 65 (33.8)

P-value 0.301 0.301 0.087 0.213 0.076

Insurance status

Not insured 241 (93.4) 241 (93.4) 195 (75.6) 60 (95.2) 75 (29.2)

Insured (Public/Private Insurance, UNRWA, Others) 328 (94.3) 328 (94.3) 270 (77.8) 115 (92.0) 104 (30.0)

P-value 0.669 0.669 0.274 0.409 0.637

Setting

Rural area 326 (92.9) 326 (92.9) 256 (72.9) 95 (95.0) 96 (27.4)

Refugee camp 243 (95.3) 243 (95.3) 209 (82.3) 80 (90.9) 83 (32.7)

P-value 0.220 0.220 0.004a 0.270 <0.001a

Reason for SMS

Diabetes 85 (90.4) 85 (90.4) 76 (81.7) 38 (97.4) 25 (26.6)

Hypertension 320 (94.7) 320 (94.7) 264 (78.1) 88 (94.6) 101 (30.1)

Both 164 (94.3) 164 (94.3) 125 (71.8) 49 (87.5) 53 (30.5)

P-value 0.306 0.306 0.208 0.122 0.672

aRefers to Statistical Significance at 0.05 CI.
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the SMSs among their families and friends to spread useful
information among their beloved ones. Lastly, participants
perceived the eSahha SMS service as ‘useful, effective and
enjoyable’ as they received guidance on food choices and
on regular physician follow-up, and they learned new infor-
mation. Participants’ suggestions to improve the SMS service
included desire to receive more dietary and nutrition informa-
tion, further information on cardiovascular diseases and first
aid, and coupling voice-messaging with text-messaging to
accommodate for illiterate individuals.

Discussion

Main findings of this study

This study evaluated the impact of the eSahha weekly and
reminder SMSs employed in Lebanese rural areas and
Palestinian refugee camps from the perspective of the recipi-
ents of this intervention. It explored the views and attitudes
of hypertensive and/or diabetic individuals in these settings
towards the use of the SMSs intervention through their per-
ceptions of satisfaction, usefulness and implicated lifestyle
modifications upon receipt of the SMS messages.
Analysis revealed that less educated individuals were more

likely to not read/open the SMSs or not to deliver it to target.
This might have possible explanations including people with a
lower education levels did not value the health information and
thus chose not to open the messages and read it, or are less
likely to own a phone as it requires a certain level of techno-
logical literacy. Additionally, only 29.6% of respondents con-
firmed perceiving behavior change to a great extent which
raises the need to identify the sustainability of this change in
behavior, depending on different aspects of one’s identity, roles
and responsibilities within and beyond the household. Similar
findings have been reported in literature.32 Moreover,
unemployed individuals were found more likely to not open
and read the SMSs or not receive it, although this group of the
population is potentially the more vulnerable, relatively sicker
and in need of more awareness compared to the employed
ones as they often have attained lower educational levels.
Improving diabetes and/or hypertension self-management,

medication and treatment adherence were among the emerging
themes in the open-ended question on behavior change.
However, there remains a need for a more accurate assessment
since survey respondents self-reported having behavior change,
not necessarily reflecting the impact of these SMSs. More fre-
quent behavioral and clinical assessments are thus necessary to
draw better conclusions on the impact of eSahha SMSs on life-
style modifications and behavior change.

What is already known on this topic

The quantitative analysis of the phone surveys revealing that
most recipients found weekly SMSs easy to understand, use-
ful, and applied in their daily lives are in line with findings
from similar studies in the United States, Finland, Iraq and
Saudi Arabia.13,15,17,18,22

The significant association between educational status and
SMSs’ satisfaction were concurrent with those of previous
studies indicating that illiteracy and low education levels con-
tinue to be barriers in the use of SMSs, and in reporting sat-
isfaction with this service.32,38,39 Having said that, it is worth
pilot testing the text messages interventions with individuals
of low literacy level in future research.40

When considering self-reported behavior change on
receipt of SMSs reminders in rural areas as compared to
those refugee camps, less improvement in disease manage-
ment and behavior change was reported among women,
those aged 51–65 and 76 or more, unemployed and illiterate
individuals or those with only elementary education.
The 81.1% of participants who perceived improvement in

self-management, lifestyle medications or overall improvement
attributed to the eSahha SMSs shows similar figures to a study
in Scotland where 82% of the recipients of SMSs felt that they
had improved their diabetes self-management.19 This study
concurs with many previous studies, with respect to respon-
dents’ expressing improvement in their diabetes and hyperten-
sion self-management and treatment compliance, especially
those related to diet and physical activity.10,18,20,39,41 In contrast,
two other trials examined the effect of SMSs on diet and phys-
ical activity and reported no effect.11,17

Regarding the qualitative analysis of the FGDs, participants’
appreciation of the SMS service was obvious and dominant.
Consistent with findings from other studies,11,15–20,22 all FGD
participants enjoyed this experience, shared their satisfaction
with its content, easiness, frequency, and timing, and requested
to continue receiving SMSs. Yet, it is worth noting is that none
of these studies targeted refugee populations, making conse-
quently the comparison at the level of this population invalid.
Participants expressed that receiving awareness SMSs was a
novel way to learn new information about their conditions and
improve awareness about the importance of making healthy
behaviors. Despite the positive perceptions and the high
reported levels of satisfaction with the eSahha SMSs, some
drawbacks were also mentioned. For instance, FGD partici-
pants were concerned about illiterate people who can poten-
tially benefit from the useful information in SMSs, yet cannot
understand it. This was a potential drawback in this study as
219 respondents reported that SMSs were not received or that
the participant does not open them for illiteracy purposes. It
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therefore emerges as a key need to address this group in future
mHealth interventions by using voice messaging.12

Limitations

This study has some limitations. For the quantitative compo-
nent, loss to follow-up was a substantial concern as the
majority of non-respondents were unreachable due to chan-
ged numbers or switched-off mobile phones. Moreover, a
good proportion of respondents (n = 175) reported that
SMSs were not delivered to target as the patient was not the
mobile phone holder. This points to the necessity of con-
ducting mid-term assessment in future interventions to
make sure that the intervention is reaching its target and to
emphasize the importance and the source of SMSs. This
study’s qualitative component had also some limitations con-
cerning the small sample size and inclusion criteria that
excluded participants from Palestinian refugee camps. This
is because the mode of follow-up and delivery among the
refugee population was designed in coordination with rele-
vant authorities in refugee camps, which advised on phone
as the channel for follow-up taking into consideration cul-
tural and security factors in the refugee settings. Yet, the
views of the latter were gathered and taken into consider-
ation through the phone surveys. Similarly, the composition
of the FGDs with the majority of participants belonging to
the age group of 40–59 years and being unemployed may
have sub-optimally allowed exploring the point of views of
employed individuals who were more likely to receive and
read the SMS as per the findings, and provide potentially
more rigorous insights on the content of the SMS. A final
limitation is that all answers are self-reported which intro-
duces potential social-desirability bias.

What this study adds

To the best of our knowledge, this is the largest community
based study exploring feedback on and satisfaction with
SMSs among individuals with hypertension and/or diabetes
in the Middle East Region. The strengths of this study lie in
its target population where it addressed individuals living in
hard-to-reach areas, as well as its mixed-method design
whereby we supplemented the quantitative data on satisfac-
tion with a qualitative component from the free-text answers
and FGDs.
Furthermore, this study’s sample size and response rate

were acceptable and allowed us to draw significant conclu-
sions on the effectiveness of and satisfaction with the SMSs.
Examining the proportion of individuals who received and

actually opened and read the SMSs shows that it was more
likely for participants to open and read the weekly health
awareness SMSs compared to the reminder ones. This may
be hypothetically related to the fact that the Lebanese health
system at the PHC level was not incorporating mHealth dri-
ven reminders for appointment, which could have poten-
tially decreased the expectation of people to receive this kind
of messages. Another explanation could be that weekly
awareness SMSs regularly sent sets expectations for partici-
pants to receive this type of messages on a specific fixed
time every week. Reminder SMSs on the other hand may be
unexpected or more likely to be missed, especially given the
remarkable number of randomly received advertisement
SMSs by mobile owners in Lebanon. More qualitative ana-
lysis is needed at this level to better understand the under-
lying factors leading to this difference.

Conclusion

The evaluated SMS-based mHealth intervention achieved
higher reach among individuals with higher educational level,
and those who belong to the age range of 40–50 years.
According to targeted individuals with hypertension and/or
diabetes, the eSahha SMSs were found to be generally feas-
ible, acceptable, and satisfactory among people from
Lebanese rural areas and Palestinian refugee camps. SMS
messages were perceived by the targeted individuals as an
educational platform and the majority wished to continue
receiving the service. However, it also highlighted the need
for targeted attention and a diversified educational approach
to older, illiterate and unemployed individuals who were rela-
tively less able to realize the full potential of SMS-based
interventions. Such approaches can include use of voice
messaging and tailoring to maximize the match between the
instructional content and the participants’ characteristics.40,42

The use of a mixed method approach revealed crucial infor-
mation for the development and design of mHealth inter-
ventions for patients with chronic diseases, as it offered a
snapshot about the barriers and facilitators for using SMSs
which can guide future design of interventions. Users’ per-
ceptions and feedback regarding the eSahha SMS messages
serve as a basis for the evaluation of the service and the
fine-tuning of such interventions before potential scale-up.
This study provides deep insight for decision makers in
Lebanon about promising possibilities for the design and
use of tailored mHealth interventions within the PHC con-
text among patients with chronic diseases with different
experiences, needs, and opportunities.
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ABSTRACT

Background The Peruvian health system provides care through numerous, disconnected health establishments and information systems. Our

objective was to explore information use and needs of pregnant women to improve quality of care.

Methods We carried out a mixed methods study in the Lima capital metropolitan area in 15 health centers. This included four focus groups

with 34 pregnant women and surveys with 403 pregnant women.

Results Pregnant women’s information needs depend on their age, number of pregnancies and environment. Women relied on their social

networks for pregnancy-related advice and valued high-quality, timely and targeted information from the health system. Participants’

information needs include access to reliable information and responses to their questions in a warm, caring and safe environment. These needs

can be met during prenatal check-ups and in group settings through informational talks and visual displays in waiting areas, as well as through

appropriate digital technologies such as SMS messages and electronic health records.

Conclusions Pregnant women need individualized health information in an understandable, secure and friendly manner to maximize their

understanding of their pregnancy, follow recommendations and optimize health outcomes. Customizing e-Health programs that reach many

pregnant women has greater potential for more equitable health outcomes.

Keywords electronic health records, health information systems, healthcare disparities, maternal health services, pregnant women, text

messaging

RESUMEN

Contexto El sistema de salud peruano brinda atención mediante sistemas de información y centros de salud variados y desconectados. Nuestro

objetivo fue analizar el uso de la información y las necesidades de las embarazadas para mejorar la calidad de la atención.

Métodos Llevamos a cabo un estudio de métodos mixtos en 15 centros de salud del área metropolitana de Lima. Incluyó cuatro grupos focales

con 34 embarazadas y encuestas con 403 embarazadas.

Resultados La información de las necesidades de las embarazadas depende de la edad, la cantidad de embarazos y el entorno. Las mujeres

confiaban en sus redes sociales para obtener consejo relacionado con el embarazo y valoraban la información de alta calidad, oportuna y

focalizada provista por el sistema de salud. Las necesidades de información de las participantes incluyen el acceso a información y respuestas

confiables a sus preguntas, en un entorno cálido, atento y seguro. Estas necesidades pueden suplirse durante los controles prenatales y en

entornos de grupos mediante charlas informativas y gráficos exhibidos en las áreas de espera. También por medio de tecnologías digitales

adecuadas como ser SMS y registros de salud electrónicos.
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Conclusiones Las embarazadas necesitan información de salud individualizada, en forma entendible, segura y amigable para optimizar su

comprensión del embarazo, seguir las recomendaciones y mejorar los resultados de salud. Al personalizar los programas de e-Salud que

alcanzan a muchas embarazadas se tiene un mayor potencial para resultados de salud más equitativos.

Palabras clave Registros de salud electrónicos, sistemas de información sanitaria, desigualdades en la atención de la salud, servicios de salud

materna, embarazadas, mensajes de texto

RÉSUMÉ

Contexte Le système de santé péruvien fournit des soins par l’entremise de nombreux établissements de santé et systèmes d’information

déconnectés. Notre objectif était d’explorer l’utilisation des renseignements et les besoins des femmes enceintes afin d’améliorer la qualité des

soins.

Méthodes Nous avons mené une étude portant sur différentes méthodes dans la région métropolitaine de la capitale, Lima, dans 15 centres

de santé. Cette étude comprenait quatre groupes de discussion avec 34 femmes enceintes ainsi que des enquêtes auprès de 403 femmes

enceintes.

Résultats Les besoins des femmes enceintes en matière de renseignements dépendent de leur âge, du nombre de grossesses et de leur

environnement. Les femmes s’appuyaient sur leurs réseaux sociaux pour obtenir des conseils liés à la grossesse et valorisaient des

renseignements de haute qualité, ponctuelles et ciblées fournis par le système de santé. Les besoins des participants en matière de

renseignements comprennent l’accès à une information fiable et aux réponses à leurs questions dans un environnement chaleureux, bienveillant

et sécuritaire. Ces besoins peuvent trouver une solution lors des visites prénatales et en groupe grâce à des discussions informatives et des

affichages visuels dans les salles d’attente, ainsi que par le moyen de technologies numériques appropriées telles que les messages textes et les

dossiers de santé électroniques.

Conclusions Les femmes enceintes ont besoin de renseignements individualisés en matière de santé de manière compréhensible, sécurisée et

conviviale afin d’améliorer la compréhension sur leur grossesse, de suivre les recommandations et d’optimiser les résultats en matière de santé.

L’adaptation des programmes de santé en ligne, qui touchent de nombreuses femmes enceintes offre un meilleur potentiel pour obtenir des

résultats plus équitables en matière de santé.

Mots-clés dossiers de santé électroniques, systèmes d’information sur la santé, disparités en matière de soins de santé, services de santé

maternelle, femmes enceintes, messagerie texte

Background

During the last 2 decades, the Peruvian health system has
prioritized maternal health care services to reduce maternal
mortality, in line with the Millennium and Sustainable
Development Goals. While the national maternal mortality
ratio decreased from 140 deaths per 100 000 live births in
2000 to 68 per 100 000 in 2015,1 disparities in women’s
access to quality health services persist. These disparities
reflect inequalities in how the health system is designed,
which influence how women from different social, cultural
and economic backgrounds and regions of the country
access quality health services.
The Peruvian health system is fragmented and provides care

through numerous, disconnected public and private health
establishments. The Ministry of Health (MOH) is the largest

provider, covering ~75% of Peru’s population2 and providing
maternal health care through different types of establishments.
Pregnant women can receive prenatal and postnatal care at
local health centers (level I) while delivery takes place at specia-
lized maternal centers (levels I–4) or hospitals (level II or III),
depending on the complexity of the pregnancy.
This fragmented approach contributes to inequalities among

pregnant women and health care providers.3,4 For example,
women living in isolated rural areas only have close access to
level I health centers and need to travel several hours or even
days to reach the closest specialized center or hospital. By con-
trast, those living in peri-urban or urban areas have close access
to specialized centers and can receive specialized care throughout
pregnancy and delivery. Women’s familiarity with the environ-
ment and providers can improve women’s access to ongoing
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high-quality and clear information and to trustful relationships
with providers, reducing their anxieties related to the delivery
process. This simple example demonstrates how women’s social,
economic and cultural markers can influence the quality of care
they receive, including access to pertinent information.
Health information systems are one of the six essential,

interconnected building blocks for strengthening health systems
established by the World Health Organization (WHO) in 2000.
According to the WHO, an effective health information system
is ‘one that ensures the production, analysis, dissemination and
use of reliable and timely information on health determinants,
health systems performance and health status.’5

In Peru, women’s clinical information is registered by
midwives in their medical history at the local center and on
the prenatal control card (The prenatal control card is a
cardstock booklet where the midwife records key informa-
tion about the woman’s pregnancy, including family and per-
sonal obstetric history, vaccines, physical and laboratory
exam results, blood pressure, pulse, weight and height, preg-
nancy weight gain curve, fundal height and foetal heartbeat.)
that women receive to subsequently bring to their prenatal
visits and delivery. Women are responsible for remembering
to carry the card, which is critical to ensuring that all their
information is recorded and that the current provider has
access to it. This is especially important during delivery
when the health facility and provider may be different from
their prenatal facility and provider. After delivery, women
return to their local center without information regarding
their delivery process, which is critical to the midwives
responsible for postpartum follow-up. There are many
points in this prenatal–delivery–postnatal continuum that are
prone to errors in recording and subsequent use of informa-
tion. These errors and potential oversights could comprom-
ise both the immediate quality of care and future continuity
of care for a woman and her newborn.
With this scenario in mind, our research team implemen-

ted an e-Health project to reduce inequities in maternal and
infant care in the Peruvian health system by improving the
health data and information available at different moments,
for different purposes, and at different levels of care. The
WawaRed project ‘Connecting for better maternal and child
health in Peru’, initially established by the Inter-American
Development Bank (IDB), was the focus of implementation
research funded by the International Development Research
Center (IDRC) of Canada (2013–17).
Learning more about pregnant women’s perspectives

regarding their access to information about their own health
is crucial to ensuring the systems developed do not violate
privacy and autonomy rights or exacerbate existing inequal-
ities related to information access. This is particularly

important because there are many inequities related to access
to information in populations that receive health services.6

Therefore, as part of the WawaRed project, we explored the
type of information that pregnant women currently access
and their preferences regarding the type of information they
want to receive from health providers and other sources.

The WawaRed project

The WawaRed project includes two main components: (i) an
electronic health record (EHR) for prenatal care maintained
at the local health center and (ii) text messages (SMS) sent to
pregnant women’s cell phones.
The EHR component simplifies and standardizes infor-

mation collection and reporting and guides health providers
in improving their care. Information in the EHR is collected
from women by midwives during prenatal care visits. Prior
to the introduction of the EHR, midwives had to record
information on 10 different formats that fed into various
information systems. This non-digitized, poorly standardized
process monopolized most of the midwives’ time with
patients and contributed to significant data entry errors and
delays in reporting data to the regional and national levels.7,8

The WawaRed EHR allows midwives to enter the informa-
tion more quickly, enabling them provide more extensive, in-
depth counseling to pregnant women. The EHR also guides
health providers through alerts that appear automatically in
the system when a woman is missing services or tests or
may have abnormal or borderline results.
With an EHR in place and being used consistently by mid-

wives and other primary health providers, the project team
worked with the MoH to integrate different previously frag-
mented maternal health information systems, which helped
guarantee the quality of the information at different levels of
health policy decision making and the health system.
The text messages component sends general and persona-

lized SMS’s to registered pregnant women free of charge,
including reminders about prenatal check-ups and other mes-
sages relevant to her gestational age. The general messages pro-
vide advice about nutrition, diet and pregnancy-related warning
signs (e.g. hypertension), as well as motivational messages with
emotional support relevant to their gestational age.8,9

Methods

Context

This project took place in 2015 in Peru. WawaRed was
implemented in the Lima-Callao capital metropolitan area
and specifically in Ventanilla, a peri-urban area with 385 000
inhabitants.10 Ventanilla residents come from different
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Andean and Amazon regions of Peru, where oral culture
often predominates, and Spanish may not be their mother
tongue.
In Ventanilla, the penetration rate of mobile phones is

high, with 94% of homes reporting at least one. Mobile
phones tend to be shared. Internet use has also grown and
stands at 65% of the population age 6 and older. Internet
access generally takes place in private homes, on mobile
phones and in a mix of places depending on what’s available
at a given time.11

In Ventanilla, most people receive health care through the
MOH. We included participants from all MOH establish-
ments in Ventanilla, including 15 local health centers and
one hospital.

Data collection

This mixed methods study took place during June and July
2014.
For the qualitative component, we held four focus groups

with pregnant women in four health centers with the highest
numbers of pregnant women. We used a structured guide to
explore general and facility-based pregnancy-related infor-
mation. For general information, we asked about: topics of
interest; topics they learned about recently; ways they cur-
rently receive information; ways they would like to receive
information; and types of information that are useful and
interesting. For information from health facilities, we asked
about: the content, format and updating of bulletin boards;
the content, quality and utility of the information provided
in informational talks, prenatal check-ups and individual pre-
natal control cards; and any suggestions participants had for
improvement. An anthropologist with significant experience
in qualitative research on gender and sexual and reproduct-
ive health conducted the focus groups, which lasted
45–60 min and were audio-recorded.
For the quantitative component, we surveyed pregnant

women at all 15 local health centers. Surveys examined
Internet use, access to pregnancy-related information in gen-
eral and at health facilities, and preferences regarding

pregnancy-related information. A professional with signifi-
cant experience carrying out surveys interviewed each preg-
nant woman in Spanish and recorded her responses on
paper-based surveys.

Data analysis

Focus group recordings were transcribed into text in
Spanish. First, we read all the transcripts to identify initial
themes and develop an initial codebook. Next, we applied
the initial codebook to one focus group to test the codes
and finalize the codebook. Then, we applied the codebook
to the remaining transcripts. Finally, we analyzed the quotes
for each code to identify main messages and similarities and
differences across the focus groups.
For the quantitative component, we carried out descrip-

tive data analysis including frequencies and percentages to
describe the results. The data were analyzed in Stata version
12.0.

Ethics

This study was approved by the Institutional Review Board
of the Universidad Peruana Cayetano Heredia and approval
was in place prior to study initiation.

Results

Thirty-four pregnant women from Ventanilla who were
18–42 years of age participated in the focus groups. Details
about participants are provided in Table 1.
Four hundred and three pregnant women from Ventanilla

participated in the survey. Their mean age was 26.0 (stand-
ard deviation 6.6), 232 (57.6%) had secondary education
and 156 (38.7%) were pregnant for the first time.
Results are organized by theme and sub-theme and sup-

ported by participant quotes and survey information.
Table 2 summarizes the link between the (i) study objectives,
(ii) topics explored, (iii) themes and (iv) sub-themes.

Table 1 Focus group participants’ characteristics

Focus Group number Health facility Number of participants Average age of participants Age range of participants

1 Ciudad Pachacutec Health Center 10 27 20–35

2 Ciudad Pachacutec Health Center 7 26 18–40

3 Mi Peru Health Center 11 24 18–32

4 Ventanilla Hospital 6 32 20–42

Total 34 27 18–42
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Table 2 Specific objectives, topics explored and resulting overall themes and sub-themes

Specific objective Topic explored during focus

group

Resulting overall theme Resulting sub-themes

To explore what kind of

information pregnant

women need and where

they look for it

Information that pregnant

women believe they need

Type of information will depend on the

pregnant woman’s factors or characteristics

(number of previous pregnancies, pregnant

woman’s age)

Care-related activities to be able to have a

healthy pregnancy and baby

Healthy diet and nutrition

Pregnancy-related warning signs

Visits in the health center

Procedures that must be done to attend

their delivery

Source where pregnant

women obtain information

The pregnant woman’s environment has an

influence

Familiar surroundings

Community (neighbors)

Mothers and mothers-in-law

Other pregnant women

Internet

Health facilities

To explore the information

that pregnant women

receive at the health facility

Quality of the information

that pregnant women

received at the health facility

The majority of pregnant women’s doubts

are resolved by health personnel

Very technical language that sometimes is

not understood

Depends on the attitude, availability and

language of the health personnel

Health staff are not patient

Sometimes pregnant women do not feel

comfortable asking questions

Information is primarily given at the initial

prenatal check-ups

Forms of communication

used by the health facility to

give information to pregnant

women

Through bulletin boards and during

informational talks and prenatal check-ups

Information on bulletin boards is useful and

brings new knowledge

Information on bulletin boards is not

updated frequently and is often boring and

text-heavy

The most pleasant bulletin boards are those

that are clean and have images, less text,

large letters and a variety of colors

The informational talks are rewarding

because pregnant women can interact and

share experiences with other pregnant

women

During the informational talks the health

personnel make use of different materials

and methods, which makes the learning

more didactic

The information provided during the first

prenatal check-up is appropriate

Continued
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The information that pregnant women need
depends on their socio-demographic characteristics
and factors associated with their pregnancy

Most pregnant women agree that the information they
require depends on different factors or circumstances. It
may depend on their gestational stage and whether it is their
first pregnancy, since women who are pregnant for the first
time—the so-called ‘first-timers’—have the greatest uncer-
tainties. Participants proposed that information be differen-
tiated according to how each woman’s pregnancy progresses
and what number pregnancy it is.
‘First-timers’ said that from the moment they found out

about their pregnancy, they required diverse information,
including the birth process, despite being at the beginning of
their pregnancy. Those who were not ‘first-timers’ also
wanted information. They pointed out that in different preg-
nancies, their symptoms are not necessarily the same, which
generates new uncertainties and information needs.

They [Pregnancies] are different… My personal experi-
ence is that with the second baby, my symptoms were
similar (to my first pregnancy), my births (as well), but
now this [my third pregnancy] is different. I have had
other discomforts, other symptoms… other pains. (Focus
Group 1)

The woman’s age is also an important factor in differenti-
ating information needs. For example, younger women are
interested in food, vaccines and permitted medications while
older women are more interested in risks that could arise
during pregnancy and whether their child is developing
properly and will be born healthy.

In my first pregnancy, I did not worry much because I
was young, and when you’re young you do not care about

anything (…) but when (a woman’s) age advances, that’s
where the problems come from. There you have to take
care of yourself. (Focus Group 2)

Pregnant women’s social networks influence their
sources of information

Most participants sought to clarify their doubts through vari-
ous sources. Sources included people in their immediate
environment such as mothers, mothers-in-law, neighbors or
other pregnant women.
Other sources were Internet websites, which the women—

especially the youngest participants—consulted regularly,
even daily. One participant even identified an international
virtual forum specialized in pregnancy and parenting, where
she shared experiences with other pregnant women and
could resolve most of her doubts.

[BabyCenter]… is well-known… And there the informa-
tion is sent according to (your) due date… When one
enters, there is a forum of first-time pregnant mothers. I
am in the first-time (forum) and they send me information.
I also ask (questions) there, and we always exchange ideas,
we exchange information. (Focus Group 4).

On the survey, 47.4% of pregnant women reported using
the Internet in the last month. The main reason for Internet
use was to access social networks (63.9%) or search for dif-
ferent types of information (62.3%).
Many participants, especially those who had attended

informational talks at the health facility, preferred these talks
to receive information since they can discuss shared experi-
ences and doubts with other women. They reported that
sharing with their peers is easier since communication is
more fluid and they feel less shy and more confident expres-
sing their doubts.

Table 2 Continued

Specific objective Topic explored during focus

group

Resulting overall theme Resulting sub-themes

Pregnant women would like to receive

information through videos while waiting to

be seen at the health facility

Other ways of

communicating with

pregnant women

Communication mechanisms that allows

them to stay at home

Internet

Radio

Television programs or videos
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In the survey, most pregnant women reported that they
share information with other pregnant women (93.4%). This
usually happens when they are in the waiting room for their
prenatal check-ups (89.4%).

The information received during prenatal check-ups
resolved many but not all of women’s doubts

When consulted about the information they received during
their prenatal check-ups at the health facility, most women
were satisfied. They reported that in many cases, their
doubts were resolved by the health professionals:

It [The information] depends on the patient’s concern…
We ask about them [our concerns] and they [the health
personnel] answer. (Focus Group 1).

Many participants mentioned that sometimes their infor-
mation needs were not completely met during their prenatal
check-ups. They reported that they received a lot of infor-
mation during their initial check-ups, but that the informa-
tion lessened as they progressed in their pregnancies, since
the check-ups focused more on medical issues.

When you come to your first appointment [prenatal
check-up], they [the health personnel] explain everything…
but afterwards, they do not explain (things) to you. (Focus
Group 2)

The quality of information received at health
facilities depended on health personnel’s attitude
and language

Pregnant women valued the pregnancy-related information
they received at the health facility since they perceived it to
be authorized information. They were especially interested
in information related to their diet, since this information is
useful in their daily lives. They also indicated that they fol-
lowed the health personnel’s recommendations.

Good nutrition… my food has changed a lot. Before it
[my diet] was messy… Now with everything… that they
[the health personnel] tell me… the food, now it’s better
already … Yes, it [the information] has affected every-
thing… (Focus Group 4)

One aspect that focus group participants constantly high-
lighted is the importance they place on the health personnel’s
treatment, attitude and language during their prenatal check-ups.

Well, yes, when they [the health personnel] talk to you…
(and are) nice, patient… we [clients] come to understand.

But sometimes they tell you things in a bad way…
(Then), I do not ask anymore. They [the health personnel]
get upset. (Focus Group 1)

Interestingly, in the survey, 72.2% of pregnant women
reported that they felt that the most trustworthy information
came from their midwives, not from their doctors. This may
be due to differences in treatment, attitude and languages
between the two types of providers.

Health facilities communicate with pregnant
women through various channels

In the survey, 89.9% of pregnant women were satisfied or
very satisfied with the information received at health
facilities.

Bulletin boards
Almost all participants assured that they read the bulletin
boards in the health facility where they receive their prenatal
care since, generally, they must wait for some amount of
time before receiving their care. They affirmed that the
information presented is useful since it provides new
knowledge.
Participants pointed out that the bulletin boards present

information on pregnancy-appropriate diet and exercises,
warning signs during pregnancy, vaccines for pregnant
women and babies, breastfeeding, newborn care and contra-
ceptive methods.

I think we should highlight all vaccines more, because…
mothers, maybe we do not know (about them). I think
that on the bulletin board there must be (information
about) the timing for each vaccine… what each vaccine is
for… that you have to get it. (Focus Group 2)

Some participants mentioned that the bulletin boards are
not updated regularly. This means that the time they spend
waiting before their multiple prenatal check-ups is not put to
optimal use since the information is often the same through-
out much of their pregnancy, instead of being modified and
updated to promote acquisition of new knowledge.
Participants also mentioned that bulletin boards often con-
tain significant amounts of text, instead of a balance of text,
images and graphics.

In my health center, there are (bulletin boards), but they
have the same posters, (which) do not change… because
they [other women] say that in other health centers, they
change them [the bulletin boards]… But here… they are
the same. (Focus Group 4)
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In the survey, almost all pregnant women (85.6%)
reported that they always or almost always review these bul-
letin boards. The great majority also affirmed that the infor-
mation presented is useful (82.2%), especially if it gives them
new knowledge.

Informational talks
Only some focus group participants had attended an infor-
mational talk at the health facility where they received their
prenatal check-ups. Among those who did not participate in
these talks, they did not do so because they lacked time due
to their daily activities and responsibilities or they did not
know about these activities.
Those who attended informational talks or psychopro-

phylaxis sessions recounted their experiences with great
pleasure. They said that these sessions are very useful for
acquiring new knowledge and that the information provided
is more detailed and in-depth than the information during
their prenatal check-ups. They also found sharing with their
peers to be very rewarding.

In the talks, we can discuss a topic, and they [the health
personnel] provide very good explanations about that
topic… We learn specifically about that [topic]… It would
be good to explain each month how it [the talk] will be…
The questions would be more detailed. (Focus Group 3)

Pregnant women also valued the informational talks
because the health personnel make use of different materials
and methods, making the learning process more didactic.

Like every mom, it attracts our attention when there are
new things… For example, during delivery, they said that
they put a pump to quickly reach the placenta, and that
causes some pain (…). She [the health worker] also brings
videos about… the final stage of delivery and it also shows
what the birth, the delivery are like. (Focus Group 1)

According to the surveys, only 9.2% of the pregnant
women had attended at least one informational talk. Of
these, a very high 91.9% rated the talks as very good or
good and 97.3% found them very useful or useful.

Other ways pregnant women would like to receive
information about their pregnancy

Participants mentioned that they would be very interested in
receiving reliable pregnancy-related information through
sources that are accessible to them at home or during their
daily activities.

Internet is one means by which pregnant women would
like to receive authorized information from a reliable
source, such as health personnel, the health system or
another high-quality source. Participants stated that this
could be very helpful for them and that it could also their
partners’ access to information about their pregnancy. This
is important since many pregnant women stated that their
partners do not attend their prenatal check-ups due to
work obligations.

I cannot keep going (with my) normal (life), because I
have to be on medical rest. I still… I would like informa-
tion to be sent to me over the Internet, right? (Focus
Group 3)

One participant mentioned the option of a radio program
about pregnancy-related topics:

When you are doing your things, sometimes you do not
have time to come here [to the health facility], because of
work, any other reason. (Focus Group 1)

Most participants approved of the idea of receiving
information from their prenatal control card through the
Internet. Even those who were not regular Internet users
said that if they were offered virtual access to their pre-
natal information, they would use the Internet more fre-
quently. Current widespread, low-cost accessibility to the
Internet in Peru makes the proposal more attractive to
them.

It would be a reason to have an interest in the Internet,
because as I say, most of my siblings… are involved in
the Internet. (Focus Group 3)

In addition, most participants affirmed that the informa-
tion on their prenatal cards is very useful.

It was thanks to the prenatal card that I realized that I was
not doing well with my weight… according to the stage of
pregnancy that I was in… When I asked the doctor, he
told me that I had to gain weight. (Focus Group 1)

On the survey, most women (79.4%) affirmed that they
would be interested in receiving information from their pre-
natal control card through the Internet.

Discussion

Main findings of this study

Pregnant women in our study described how the informa-
tion they need during pregnancy depends on individual
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factors such as their age and number of previous pregnan-
cies and on their social networks and environment. Women
looked to people in their immediate environment for
pregnancy-related advice and information, but also greatly
valued high-quality, timely and targeted information from
health personnel and facilities through in-person interactions
and via SMS messages received. Participants helped to eluci-
date how their information needs—which include not only
reliable information but also the opportunity for responses to
their questions and doubts in a warm, caring environment—
can be met both in person in individual and group settings
and using information and communication technologies
(ICTs), such as SMS to mobile phones or accessing health
records via the Internet.

What is already known on this topic

This study affirmed findings from other contexts, that a
warm client-provider care interaction is key for meeting
women’s immediate needs, ensuring that women continue to
access services and improving health outcomes.12 When
pregnant women perceive inadequate treatment, inappropri-
ate attitude or complex language by health personnel, this
may limit or even block the clients’ communication with per-
sonnel. Participants described that when midwives or obste-
tricians are in a bad mood or being impatient, patients
observe this and literally do not dare to ask questions
because they are afraid. In turn, clients’ information needs
may not be transmitted effectively or at all and therefore not
adequately met. By contrast, when pregnant women perceive
warmth in the care interaction, this increases clients’ confi-
dence in and comfort with health personnel and encourages
clients to express their doubts and needs. The importance of
health providers being good communicators and giving clear
messages has been demonstrated in previous studies and
affirms the importance that pregnant women place on
receiving information from health care providers that they
can understand and use.13

What this study adds

Our study results demonstrated the importance of providing
additional information to pregnant women in health facilities
and using ICTs. If used effectively with other in-person com-
munications media, the resulting quality and uptake of infor-
mation to pregnant women can be increased significantly.
When engaged about communication between health care

services and pregnant women, study participants preferred
informational talks and valued bulletin boards. Women pre-
ferred informational talks since they combine three elements
that are important to them: access to high-quality

information in a dynamic, interactive context; the opportun-
ity to ask skilled providers about their questions and doubts;
and a space where they can share experiences with other
pregnant women.
Women also found that bulletin boards were useful for

accessing information since they are always available.
However, participants noted that many bulletin boards are
not updated frequently or do not present the information in
a population-friendly way. The presentation of dense written
information could exacerbate inequalities between women
from different cultural backgrounds such as those living in
Ventanilla.
For the reasons explained above, and as part of the

WawaRed project, we trained 70 midwives in how to: carry out
simple yet high-quality analysis of the information registered in
the EHR; and present the results on bulletin boards using info-
graphics that are accurate, informative, population-appropriate,
understandable and attractive. To encourage frequent updating
of bulletin boards in the health facilities participating in the
project, we worked with regional health authorities to organize
a ‘best bulletin board’ contest.
When engaged about communication between health care

services and pregnant women, participants affirmed their
interest in receiving information through ICTs such as SMS
and online provision of the EHR. Other studies have shown
that pregnant women are interested in receiving pregnancy-
related information through SMS.14 Women’s interest in
technologies motivated us, as part of the WawaRed project,
to continue sending SMS messages with pregnancy-related
information to pregnant women’s cell phones throughout
the entire pregnancy, using easy-to-understand, friendly lan-
guage. An important advantage of SMS is that it is accessible
even with the simplest, lowest-cost cellular phone, at no cost
to the recipient.
Provision of online access to a pregnant woman’s EHR is

another key use of ICTs during pregnancy. Online access is
important for increasing each woman’s access to her own
health information. Having ongoing access to their medical
information can give patients, and women in particular, the
resources to request additional treatment and care or more
detailed explanations from their providers. This can be
empowering for female patients who may have hierarchical
relationships with the health system. Online access could
also allow the pregnant woman to share information with
her partner so that he can be more involved in the preg-
nancy process and learn about and support the care that she
needs at home. There are other studies that show that the
active involvement of the partner during pregnancy can
improve the child’s development.15 Participants here did not
voice concerns about their autonomy once their partners are
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able to access their health information. Despite this, issues
of privacy, confidentiality and autonomous decision making
should be further explored, to avoid exacerbating gender
inequalities.
In 2016, we handed over the WawaRed EHR to the

Peruvian MOH so that it could be institutionalized into the
national health information system. The WawaRed EHR has
now been scaled up to 2240 midwives from 646 health facil-
ities in 18 (72%) of Peru’s 25 regions. The system has
already registered more than 50 000 women. It should be
noted that at the outset of the project, only 6000 women
were expected to benefit.
In conclusion, the type of information that pregnant

women want and need depends on their personal character-
istics, their past pregnancy experiences and their current
questions, doubts and discomforts. Interestingly, participants
did not mention other factors that have been shown to
impact health equity, including income, location and liveli-
hoods. Women prefer to look for information in their imme-
diate environment and recognize that the Internet is an
excellent potential information source, particularly since it
can be high-quality information that is accessed at home.
The quality of the information that pregnant women receive
at health facilities could be improved by including testi-
monies of local pregnant women.
To improve maternal health, the implementation of stron-

ger health information systems with innovative tools such as
EHR can lead to important gains; but this alone is not suffi-
cient. It is also essential to provide individualized health
information to pregnant women in an understandable,
friendly manner so that they can maximize their understand-
ing of their pregnancy, follow care and other recommenda-
tions, and optimize outcomes for themselves and their
newborns.

Limitations of this study

The primary limitations relate to the exploratory nature of
the study, and specifically the introduction of e-Health inno-
vations to support women’s pregnancy-related information
needs. Given that some of the topics explored were hypo-
thetical, such as personal digital access to the EHR, it may
have been difficult for women to fully comprehend how
they would interact with this innovation. Additionally, parti-
cipants may have felt a certain pressure to endorse the inno-
vations being discussed, to please the research team
members.
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ABSTRACT

Background Health extension workers (HEWs) are the key cadre within the Ethiopian Health Extension Programme extending health care to

rural communities. National policy guidance supports the use of mHealth to improve data quality and use. We report on a mobile Health

Management Information system (HMIS) with HEWs and assess its impact on data use, community health service provision and HEWs’

experiences.

Methodology We used a mixed methods approach, including an iterative process of intervention development for 2 out of 16 essential

packages of health services, quantitative analysis of new registrations, and qualitative research with HEWs and their supervisors.

Results The iterative approach supported ownership of the intervention by health staff, and 8833 clients were registered onto the mobile

HMIS by 62 trained HEWs. HEWs were positive about using mHealth and its impact on data quality, health service delivery, patient follow-up

and skill acquisition. Challenges included tensions over who received a phone; worries about phone loss; poor connectivity and power failures

in rural areas; and workload.

Discussion Mobile HMIS developed through collaborative and locally embedded processes can support quality data collection, flow and better

patient follow-up. Scale-up across other community health service packages and zones is encouraged together with appropriate training,

support and distribution of phones to address health needs and avoid exacerbating existing inequalities.

Keywords CHWs, equity, ethics, Ethiopia, Health Management Information system, HEP, maternal health, mHealth, TB

RESUMEN

Antecedentes Los agentes de extensión sanitaria (AES) son el equipo clave dentro del Programa de Extensión Sanitaria de Etiopía, llevando la

atención para la salud a las comunidades rurales. Las directrices de las políticas nacionales apoyan el uso de mSalud para mejorar la calidad y el

uso de la información. Informamos sobre un sistema de Información para la Administración de la Salud móvil con los AES y evaluamos su

impacto en el uso de la información, la provisión de servicios de salud comunitaria y las experiencias de los AES.

Metodología Usamos un enfoque de métodos mixtos, incluyendo un proceso de desarrollo de la intervención reiterado para dos de los 16

paquetes de servicios de salud esenciales, análisis cuantitativo de las nuevas inscripciones e investigación cualitativa con los AES y sus

supervisores.

Resultados El enfoque reiterado respaldó la responsabilidad del personal de la salud con respecto a la intervención y se registraron 8.833

clientes en el sistema móvil de Información para la Administración de la Salud por medio de 62 AES capacitados. Los AES mostraron una actitud
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positiva en cuanto al uso de mSalud y su impacto en la calidad de los datos, la prestación de los servicios de salud, el seguimiento con el

paciente y la adquisición de capacidades. Los desafíos incluyeron conflictos con respecto a quién recibió un teléfono, preocupación por perder

dicho aparato, los apagones, conectividad y el volumen de trabajo.

Debate El sistema móvil de Información para la Administración de la Salud integrado, desarrollado mediante procesos de colaboración e

inserción en el marco local, puede respaldar la recolección y el flujo de datos fidedignos y un mejor seguimiento con el paciente. Se alienta la

ampliación transversal con otros paquetes de servicios para la salud comunitaria y zonas, junto con la capacitación adecuada, el respaldo y la

distribución de teléfonos para abordar las necesidades de salud y evitar incrementar las desigualdades existentes.

Palabras clave mSalud, género, agentes de extensión sanitaria, ética, Etiopía, sistema de Información para la Administración de la Salud, salud

materna, tubérculo, y comunidades.

RÉSUMÉ

Contexte Les agents de vulgarisation sanitaire (AVS) sont le cadre clé du programme éthiopien de vulgarisation sanitaire qui étend les soins de

santé aux collectivités rurales. L’orientation stratégique nationale appuie l’utilisation de santé mobile pour améliorer la qualité et l’utilisation des

données. Nous présentons des évidences sur un système mobile de gestion de l’information sur la santé avec les AVS et évaluons son incidence

sur l’utilisation des données, la prestation de services de santé communautaires et l’expérience des AVS.

Méthodologie Nous avons utilisé une approche à méthodes mixtes, y compris un processus itératif d’élaboration d’interventions pour 2 des

16 forfaits de services de santé essentiels, une analyse quantitative des nouvelles homologations, et une recherche qualitative avec les AVS et

leurs superviseurs.

Résultats L’approche itérative appuyait la prise en charge de l’intervention par le personnel de la santé, et 8 833 clients étaient inscrits au

système mobile de gestion de l’information sur la santé par 62 AVS formés. Le recours à la santé mobile ainsi que son incidence sur la qualité

des données, la prestation des services de santé, le suivi des patients et l’acquisition de compétences était favorisé par les AVS. Les difficultés

comprenaient des tensions par rapport à qui recevait le téléphone, des inquiétudes au sujet de la perte du téléphone, les pannes de courant, la

faible connectivité et la charge de travail.

Discussion Un système mobile de gestion de l’information sur la santé mis au point grâce à des processus collaboratifs et intégrés localement

peut appuyer la collecte et l’acheminement de données de qualité ainsi qu’un meilleur suivi des patients. On encourage l’expansion à d’autres

forfaits et zones de services de santé communautaires, ainsi que la formation, le soutien et la distribution appropriés de téléphones pour

répondre aux besoins de santé et éviter d’exacerber les inégalités existantes.

Mots clés santé mobile, agents de vulgarisation sanitaire, étique, Éthiopie, système de gestion de l’information sur la santé, santé maternelle,

tuberculose, genre et collectivités.

Introduction

To ensure universal access to primary health care at commu-
nity level, Ethiopia launched its flagship health programme
known as the Health Extension Programme (HEP) in
2003.1,2 The programme was designed to provide equitable
access to primary health care by bringing services to the
community. Female community health workers, referred to
as health extension workers (HEWs), are the key cadre deli-
vering the HEP packages of services.1,3 They are recruited
from the local community, which is shown to improve rela-
tionships within communities,3–5 have completed school
until at least grade 10, and received training for 1 year to

provide community-based services.6 HEWs work at health
posts based in ‘kebeles’ (the smallest administrative unit).
Two HEWs are assigned in each kebele with an average
population of 5000 people (~1000 households). They devote
75% of their time to making house-to-house visits.3

Tuberculosis (TB) and poor maternal health (MH) out-
comes contribute to high levels of morbidity and mortality
in Ethiopia2 and therefore are national public health priority
areas included as two of the 16 packages delivered by
HEWs. Since the implementation of HEP, coverage of
health services has improved. Maternal delivery coverage
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rates reached 72.7% and the TB detection rate reached
61.3% in 2016.7 Improving MH outcomes and effective TB
care requires early identification and follow up, linkage to com-
munity or facility-based services, and improved data use, which
can be acted upon to support more equitable service delivery.
HEWs use the Health Management Information system

(HMIS) to collect data at the health post, which are routinely
fed up to the health centre for validation, compilation and fur-
ther reporting.6 These data are used to track health outcomes
and plan the use and allocation of resources at community
level. The HMIS relies on paper-based reports, transported
upwards from health posts to health centres and higher levels.
Key challenges to the HMIS include delays in reporting,
incompleteness or inconsistency of data, inadequate data collec-
tion tools and poor monitoring systems. This results in poor
data use, delays in patient follow-up, inability to take timely
action and missed opportunities for responsive planning.
In 2012, the Ethiopian Ministry of Health developed a

mobile Health (mHealth) (eHealth refers to the use of ICT,
especially (but not only) the Internet to enable health and health
care.8 mHealth is the use of mobile phones and any other com-
munication devices for health services.) strategy providing a
framework for action.6,9 The framework discusses how HEWs,
being the first port of call for remote and rural populations,
should be the drivers for the first mHealth roll out phase.9 The
expectation is that improving data collection and reporting by
HEWs will improve the quality and timeliness of data for local
decision-making, and consequently increase accountability,
transparency and redress inequities in the health system.9

In response to the mHealth strategy and to the central
role of HEWs in providing more equitable and responsive
health services, we designed and implemented an integrated
mHealth intervention (The intervention was part of a pro-
gramme funded by the International Development Research
Centre (IDRC) and called Strengthening Equity through
Applied Research Capacity Building in eHealth (SEARCH).
The SEARCH project ran from 2014 to 2017 and built on
prior work that began in 2010 under the TB REACH pro-
ject implemented by REACH Ethiopia.) using mobile
phones to support timely capture of quality data by HEWs
to improve the effectiveness and equity of primary health
care service provision.2,10 The aim of the present study was
to assess the impact of the intervention on quality of data
collection and reporting for TB and MH, as well as to exam-
ine experiences of HEWs using the technology.

Methodology

The study was a mixed method evaluation. Data were col-
lected via three complementary processes: learning from the

iterative process of intervention development and problem
solving; quantitative data tracking on the coverage and uptake
of the mobile HMIS; and qualitative data collection to examine
the impact the technology had on HEWs’ experiences.

The intervention

The project was conducted in Sidama zone, Southern
Ethiopia, a densely populated zone with ~3.5 million people6,10

and ran from July 2013 to July 2017. The population level
access to mobile phones is improving and most health workers
and policy makers own their own phones. There is adequate
mobile connectivity in the area (though it can suffer connectiv-
ity failures) and most health facilities have a power supply. The
project was implemented in six Primary Health Care Units
(PHCU) based in six districts, with a minimum of four and a
maximum of seven health posts each. They were selected
based on their patient load, and via discussion with health sys-
tem stakeholders. We identified health facilities that had pro-
blems with the HMIS and patient follow-up.
Prior to the intervention, HEWs relied on a paper-based

HMIS. Informed by a baseline analysis,6 we designed and
established a mobile HMIS for HEWs to register clients for
TB and MH services using mobile smartphones. The inter-
vention involved providing smartphones to health workers
(HEWs, heads of health centres and focal persons from the
district and zonal levels), with a preloaded data entry plat-
form, via an adapted CommCare platform11 (see Appendix 4).
The mobile HMIS intervention was implemented alongside the
existing paper-based HMIS. Programme managers, health
workers and HEWs were trained on TB and MH, data col-
lection and entry onto the platform; how to use the
reminder text messages and client follow-up.
The mobile HMIS was developed in close collaboration

with the Ministry of Health and using the Ethiopian
mHealth strategy as a guiding framework. The use of open
standards and open source software system enabled more
seamless and secure integration within existing HMIS for-
mats and data flow. A total of 97 smartphones were distribu-
ted to HEWs, and eight computers to health centres in the
implementation districts. Sensitization and training was con-
ducted with 126 stakeholders at different levels of the health
system—including focal persons for TB, MH and HMIS,
HEW supervisors, heads of health centres, districts and all
62 HEWs from the PHCUs. Data entered was anonymized
and uploaded to a central database accessible at different
levels.
The mobile HMIS enables HEWs to register clients dir-

ectly onto the mHealth platform. For each client, data are
captured about sociodemographic details, symptoms and
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duration, laboratory results, treatment, follow up and out-
comes (for TB clients) and information on gravidity, parity,
gestational age, laboratory examination for ANC, delivery
and its outcome and post-natal care (for MH clients). To
ensure completeness of data, inbuilt data validation was
included so that fields cannot be left blank.
Data was stored and uploaded to the cloud when network

connection was available and immediately synchronized to
the HMIS. This helped supervisors and heads of health cen-
tres track and analyse data. Reminder messages were sent to
HEWs and programme focal persons with the aim of redu-
cing the number of patients who may be lost to follow up
(Fig. 1). The messages included reminders for ANC or TB
laboratory tests and due dates for delivery. A minimum of
three messages were sent per client.

Methods

Iterative learning

The intervention had a strong focus on training and sensi-
tization to lay the foundation for sustained positive change
among female HEWs. An engagement strategy was used to
ensure ongoing communication and problem solving, for
example, through the setting-up of a technical working group
and district and catchment level meetings. Regular activities
enabled dialogue and feedback on ongoing challenges and
opportunities emerging from the project, including:

• Training and sensitization workshops with health workers
and key stakeholders to create awareness of the project
aim and related processes.

• Regular supportive supervision of HEWs alongside a
review of their activities.

• Ongoing stakeholder meetings held at all levels of the
intervention in the community.

• Regular HEW meetings to discuss the project, share experi-
ences and highlight ways to improve project performance.

Structured notes were taken from these different interac-
tions, which were used to frame and support our analysis
(see Appendix 1).

Quantitative tracking of impact

The maternal health and TB registration data captured via
smartphones were immediately available for analysis once
uploaded to the main server and was tracked from
December 2015 to July 2017. The anonymized data were
routinely downloaded by the IT professional of the project
(W.M.), exported to an excel sheet, and then checked and
analysed to monitor numbers of new registrations and alert
messages sent. These data were cross checked with the exist-
ing paper-based HMIS for regular updates, completeness,
the number of follow-up messages received, and action was
taken to ensure follow up if needed. Server-based and paper-
based data were used to evaluate mHealth activity. When net-
work problems arose, the paper register was used to fill gaps.

Understanding HEW experiences

Qualitative methods included face-to-face semi-structured
interviews (n = 19) and focus group discussions (FGDs)
(n = 8) with a mix of HEWs, supervisors and community
leaders (Table 1). Interviews were conducted in four of the
intervention districts purposively selected for variation in
geographic location and performance.
Interview topic guides addressed if and how smartphones

helped or hindered the HEWs’ role; use of the phones out-
side of work; and changes in relationships between and
among health staff since the introduction of the smartphones.
A female research assistant, fluent in Sidamigna (local dialect)
was recruited and trained over two days. The lead qualitative
researcher (R.S.) was present during the interviews to clarify
any questions or concerns. Interviews were conducted at
health posts and health centres within private areas, at a time
convenient to the respondents. Following informed consent,
interviews were recorded using digital Dictaphones.
The recordings were transcribed verbatim and translated

to English by experienced researchers. The quality of transla-
tion was checked by a member of REACH Ethiopia (A.Z.
K) using sample transcripts. Transcripts were read and re-
read by the lead researcher (R.S.), informing the develop-
ment of codes for analysis, identifying emerging themes and
areas for further exploration through the iterative develop-
ment of a coding framework in NVivo.12,13

Ethics statement
Ethical approval was given from the Federal Ministry of Science
and Technology, National Research Ethics Review CommitteeFig. 1 Flow diagram of the intervention process.
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in April 2014. A support letter was obtained from Regional
Health Bureau to conduct the interviews. Written informed
consent was obtained from the participants of the study.

Results

Increased accountability

Accountability occurs at different levels within the health sys-
tem; from the HEWs to the communities they serve; from the
supervisors to the HEWs; and from the supervisors and collea-
gues at the health centre to the district and regional level. The
iterative approach taken ensured buy-in from all stakeholders
and a sense of responsibility to account for one’s actions. This
led to interest and accountability in the mobile HMIS, evi-
denced by continued discussion and engagement at various
meetings throughout the project (see Appendix 1). Data can
now be collected in real-time and is accessible throughout all
levels of the health system through different reports and dash-
boards (see Appendices 2 and 3 for more information on
reporting and information flow). Interviews with stakeholders
suggest that this aided decision making and has helped create
stronger links with policy makers for action.

It helps to hold clients’ information, to disseminate the
necessary information from top to bottom and vice versa,
it also helps for decision making purposes by relying on
the data, to track the progress of the service and it also
helps as a reminder to give service... [Supervisor, IDI]

Supervisors, who also receive the alert messages, indicated
that the alerts encourage their active participation in patient
follow-up and community leaders expressed a wish to
receive the phones to aid follow-up in communities.

There is good motivation toward [the HEWs’] work.
Additionally, when they receive the message alarm for a
particular woman after entering data in mobile, they feel

great satisfaction. This is common not only for health
extension workers but also us. [Supervisor, FGD]

It is advisable to provide the mobile phone for all of us to
give more services for pregnant women as well as for the
community. [Community leader, FGD]

HEWs reported the mHealth system improved in the
speed of preparing and delivering messages to their clients.
The use of smartphones for prompting appointments was
triangulated with similar responses from health profes-
sionals. Health-centre heads and kebele administrators indi-
cated that use of smartphone reminders, if extended to
kebele administrators, may reduce the number of non-
attendees at clinical appointments. The main challenges
reported by all respondents was the lack of internet connect-
ivity and power failures in rural areas. These issues were
solved by supervisors travelling to nearby areas with the
mobiles where connectivity and power could be reached.

Registrations and population reached

Prior to the project intervention, only paper-based recording
and reporting existed; while delays and inconsistencies in
reporting were common. Compared to the baseline, data on
TB and maternal health have improved in accuracy, complete-
ness and timeliness, as confirmed by multiple respondents.

There is an improvement in data quality as compared to
previous years. ……[P]reviously when pregnant woman
come to first/second visit of antenatal care, we register her
information and wait several days without reporting [her].
But now we report daily performance within 2–3 h to mul-
tiple sites…This also helps to avoid data fallacy/wrong
reports…and avoid missing to report. [HEW, FGD]

The data quality is improving for instance, when they feed
data and miss something it is difficult to continue to the
next steps unlike in hard copies. [Supervisor, FGD]

Table 1 Qualitative interviews conducted by participant, district and sex

District participant District 1 District 2 District 3 District 4

HEW 2 × IDIs (Female)

1 × FGD (Female)

3 × IDIs (Female)

1 × FGD (Female)a
4 × IDIs (Female) 5 × IDIs (Female)

1 × FGD (Female)

HEW supervisor 1 × IDI (Female)

1 × IDI (Male)

1 × IDI (Male)

1 × FGD (Male)b
1 × IDI (Male)

1 × FGD (Male)

1 × IDI (Male)

1 × FGD (Male)

Community leaders 1 × FGD (Male) 1 × FGD (Male) 1 × FGD (Male) 1 × FGD (Male)

FGD = focus group discussion; IDI = in depth interview.
aMerged with participants from District 3.
bMerged with participants from District 1.
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In past years, we were giving report to woreda [district]
without performing the actual work in that particular
kebele and this was cheating the community. But now this
mobile helps to keep and report actual work that is done.
[Community leader, FGD]

The 62 HEWs involved in the project worked with over
200 000 rural women and men. This population benefited
from more targeted health services resulting from higher
quality and more timely use of data collected. Increases were
observed in the number of pregnant women identified, pre-
sumptive cases referred, and TB cases detected over time,
resulting in improved follow-up and increased service
uptake. The number of clients registered for skilled delivery
increased every reporting period (Table 3), demonstrating
increased enrolment in the system.
There are differences over time in numbers of ANC visits

scheduled through the mHealth system. These discrepancies
in reporting can be attributed to the fact that some pregnant
women may not reach ANC4, possibly due to delayed initi-
ation of ANC and delivery before reaching the fourth visit. In
addition, some woman who do not follow ANC still deliver
at health facilities. Qualitative research with HEWs and super-
visors also revealed variations in reporting due to the nomadic
nature of people in some districts, improved family planning
services and reduced falsification of data. Collectively these
can explain improvements in the accuracy of this measure
and decreases in registrations for ANC and delivery as shown
from baseline (Table 2) to endline (Table 3).

Yes, there is a reduction in the performance especially
institutional delivery…The reason for this is most people
in our kebele…frequently move around…and, there is a
tendency to inflate reports. There is a change in attitude
following the start of using this mobile. The data being
fact makes the number reported less. [Supervior, FGD]

We faced a problem after we began using this technology.
The health centre head and kebele focal asked that reason
for the decline of our kebele antenatal care performance.
If the coverage of family planning is high, it is obvious
that the antenatal coverage is low. We informed them the
reason behind for the decline of the service is due to the
improvement of data quality. [HEW, IDI]

Alert messages
At baseline, health officials did not receive alert messages.
Registration onto the mHealth platform triggers alert mes-
sages so HEWs can follow up with clients and reduce those

who are lost to follow-up. About 2 700 alerts had been sent
for MCH and 500 for TB by the end of July 2017 (Table 4).
Follow-up alerts may directly benefit patients who may

have otherwise been lost to follow-up due to health system
challenges (no follow up/poor record keeping) or inequities
that prevent access to care (by disability, geography, gender
inequities and/or financial constraints). Qualitative inter-
views revealed that the follow up alerts that serve as remin-
ders to the HEWs (and their supervisors) enable them to
follow up with clients in a timely fashion, promoting equit-
able and responsive continuity of care.

The mobile phone is helping us to give pregnant women
the necessary continuity of care such as antenatal care…It
decreases…dropout rate. [Supervisor, FGD]

After training and handling this mobile I followed many
mothers through mobile message and this makes me so
happy. Because previously there were occasions where I

Table 2 Sidama zone (intervention zone) report at baseline (July 2013–

June 2014)

Module July ‘13–

Sept ‘13

Oct ‘13–

Dec ‘13

Jan ‘14–

March ‘14

April ‘14–

June ‘14

Total

ANC 1092 1083 1050 1060 4285

TB cases 66 78 72 38 254

Delivery 465 554 699 723 2441

Table 3 Sidama zone (intervention zone) cumulative report during the

project period (December 2015–July 2017)

Module Dec ‘15–

April ‘16

Dec ‘15–

Sept ‘16

Dec ‘15–

Feb ‘17

Dec ‘15–

July ‘17

ANC 1009 2072 2132 2409

TB cases 190 173 295 333

TB symptomatic cases 157 455 486 510

Delivery 981 1909 2590 2635

Post-natal care 901 1098 2076 2410

Table 4 Total number of text alerts received by the HEW, for maternal

health and TB services by district at project endline

No. of ANC

alerts sent

No. of Skilled

delivery alerts sent

No. of TB

alerts sent

Total 1236 1464 500
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forget to follow up of mothers for several reasons. [HEW,
FGD]

They are identifying pregnant women and are feeding the
data easily, it eases their work burden and we are follow-
ing pregnant women to get continuity of care.
[Community leader, FGD]

Conversely, this method of active follow-up can lead to
ethical dilemmas. For example, clients may have reasons for
not wanting to follow an approved course of action (e.g. giv-
ing birth in a delivery centre), which should be understood,
discussed and respected. HEWs need to be appropriately
supported in these situations.
Reflections from the iterative learning process revealed

that during the reporting period, HEWs’ capacity to use the
software improved. Taking a step back, it is important to
explore if and how supplying mHealth technology to the all-
female HEW cadre poses ethical issues, including putting
them at risk of assault, theft or placing additional profes-
sional burdens (e.g. workload).

HEWs’ experiences

Smartphones as a support
From qualitative interviews the main benefits for the HEWs
pertain to skill building and increased respect from commu-
nity members. Overall, HEWs viewed the technology as an
aid to their work; enhancing accuracy of reporting, motiv-
ation, skill-building and confidence and support via the SMS
reminders.

I became motivated. For example, previously if data of
particular mother registered and reported once in a
month, but now it helps us to follow up the mothers as
TB cases [so] they do not miss their appointment date.
[HEW, IDI]

[The phone] is good to work. For example, I may miss
the appointment date of pregnant woman when I have
work burden…but the mobile reminds me by the alarm…
[HEW, IDI]

The intervention has also provided an opportunity to
upgrade HEW skills and knowledge. Those with a smart-
phone at the health post reported increased participation in
district level meetings, compared to control districts. These
consequences may indirectly benefit individual HEWs’ car-
eer advancement opportunities as further training is offered
to best performers, however, we were unable to measure
this impact.

For example, I have gained knowledge on the mobile and
it makes me able to do quality work and this increased my
participation in different meetings. [HEW, IDI]

HEWs—regardless of phone ownership—reported receiv-
ing recognition from the community. However, one HEW
reported that with this comes more expectations from the
community. This requires exploration; the technology may
add additional pressure, such as stress from feeling unable to
meet expectations, and increased workload for HEWs.

Ethical concerns for HEWs
The phones were only given to one HEW per health post to
avoid duplication of data, however, only one participant
reported understanding this to be the reason for this alloca-
tion. HEWs who did not receive phones felt discouraged
that they were not upgrading their skills in the same way:
despite taking part in the initial training, they did not have
opportunity to practice using the phones.

The organization provided the phone for routine work
but she considers it as her own property since it was given
free of charge. I am identifying pregnant women using the
phone, but I am not practicing on it. [HEW, IDI]

Supervisors also suggested this could lead the HEWs
without the phone evading mHealth related reporting, which
may inadvertently add to the workload of the HEW with the
smartphone, and cause tensions.

Since the other HEW is observing her colleague using
[the phone] for purposes other than routine work she
may not have good feeling. The one who doesn’t have the
phone thinks that other HEW may get incentives…[and]
may consider herself as inferior to her colleague and she
might also say the mobile health issues are not my con-
cern. [Supervisor, FGD]

Notwithstanding this, most participants did not report
problems working together and some reported relying on
their supervisors to help fill in any skill gaps with regards to
using the technology.
One area of consideration that will need to be addressed

if the technology is rolled out across all essential health
packages is the duplication of tasks. Participants reported
that they must spend time inputting the data into the phones
in addition to fulfilling paper-based reporting duties. Others
however expressed that this additional work burden was
acceptable given the benefits to community members and
themselves.
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R2:… we are supposed to register information in mobile
and this caused too much work burden as it takes time to
feed information both in mobile and register. I consider it
as simply a fashion but not to help community…I feel it
added only work burden as we [only] register 10–15
mothers in daily basis.

R3: Even though it causes work burden; it is important as
we are helping the mothers through it. [HEWs, FGD]

Discussion

Main finding of the study

Results from this study show that integrating an mHealth
solution, with a strong engagement and support strategy, can
improve the quality and timeliness of data collection by
HEWs for MH and TB in Sidama Zone. The decision to
involve HEWs, their supervisors, as well as focal points at
health centres, district and zonal levels, allowed the interven-
tion to examine different forms of accountability that can be
strengthened through improved data collection, management
and use. For example, use of alert messages and related fol-
low up activities by HEWs strengthened accountability to
the community; greater communication and support between
HEWs and their supervisors strengthened bi-directional account-
ability; and engaging with decision-makers at different levels
of the health system strengthened their ability to use data to
improve accountability of planning activities.
The mobile HMIS improved the completeness and quality

of data in the intervention areas. HEWs using the system
felt a greater sense of opportunity and power to serve their
clients better, as well as additional responsibility to manage
their time, workload and the smartphones. Findings also
pointed to the need for continued attention placed to the
ethical dimensions of distributing smartphones, understand-
ing the socio-cultural, gender and financial implications of
their use, and reconciling active follow-up of clients with
respectful means to understand reasons for non-adherence.
The Ethiopian HEP has been designed to support and

strengthen the equity and reach of the health system and is
widely heralded as a successful approach.2 The HEWs who
were using the mobile HMIS were overall very positive
about the impact of mHealth on their work, the skills they
had developed, their relationships with the community and
in their ability to appropriately follow-up with patients.

What is already known on this topic

The intervention introduced a new approach to data capture,
data flow and data sharing at different levels of the health

system. This inevitably produces some teething challenges and
support and follow-up was required. Existing literature demon-
strates that technologies are embedded within existing social,
cultural, economic and political structures.14,15 MHealth inter-
ventions require changes in the behaviours of service providers
(HEWs) and their patients (community members).15 These
changes are driven by social, cultural and environmental factors
and as such, they require careful sensitization and customiza-
tion to have the intended positive impacts.
Research on CHWs’ use of mHealth tends to focus on

health outcomes or health system benefits of pilot initia-
tives.16–19 To this end, mHealth has been piloted for use
with HEWs and midwives as a data collection tool in
Northern Ethiopia.20 Reporting on their intervention, Little
et al. found an improvement in the access of data and that
ownership of smartphones is a strong motivator for
HEWs.21 Echoing a sentiment that was also expressed by
some HEWs in our study area, a systematic review by White
et al.18 also found that mobile HMIS that do not allow
CHWs to leave blanks in registration forms do not speed up
data entry and rather, add to CHWs work burden as they
are forced to be more thorough.

What this study adds

MHealth is arguably an important approach to supporting
and empowering HEW to better provide integrated services
and feed information and priorities from communities into
decision making processes. However, the experiences of the
HEWs and the technology influences on their workload and
experiences has been less well examined. Our findings high-
light that HEWs have the technical capacity to use electronic
data capturing mechanisms to improve client follow-up, but
that consideration should be given to addressing the ethics
and equity of mHealth interventions to better support
HEWs. Firstly, efforts are required to ensure mHealth
reduces rather than increases workload of HEWs. In this
case the mHealth process focused on two priority health
areas only rather than the 16 health packages within the
remit of HEWs. Hence, they had to simultaneously use
mHealth and paper-based reporting. Future steps to expand
mHealth across the whole package of work should alleviate
this burden. Other challenges in the project related to only
one of a pair of HEW situated at the health post receiving a
phone. Again, where possible, ensuring all HEWs are appro-
priately equipped, so they have an opportunity to practice
their training and build their skills, would ensure the benefits
are appropriately shared. Clear follow up training and shared
agreements on what to do in the case of theft or loss or
leaving the role of HEW, that do not penalize HEWs is
necessary.
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Limitations of this study

This article summarizes results from a mixed method process
evaluation. It captured data and perspectives in real time, which
limited its ability to adopt a long-term perspective. We do not
yet know how, or if, the mHealth process will be sustained
through time or what its implications may be on responsive
planning and governance. Ensuring ongoing process evaluation
using both quantitative data, and the qualitative perspectives of
the HEWs (and the health systems and communities they
serve) will continue to be important to ensure equity and ethics
are meaningfully considered and addressed.
The intervention was also implemented on a relatively

small scale, for only two of the 16 essential package areas.
As such, while the ongoing paper-based reporting is
required, we cannot get a true sense of how the mHealth
technology may support HEWs if it was rolled out. Finally,
problems related to power failure and connectivity varied by
district and not all districts began the intervention at the
same time and with equal intensity, which resulted in varia-
tions in data collection, reporting and use. As a result, effect-
ive comparisons could not be made. Further collaboration
with the Ethiopian government, who dominate the telecom-
munications market in Ethiopia, to improve the network
coverage would greatly improve the efficiency of this project
and help ensure successful scale-up.

Conclusion

The mobile HMIS has improved the quality and timeliness
of data flow and the responsiveness and impact of the health
system. Female HEWs in Ethiopia play a critical interface
role between the health system and rural communities.
Providing them with smartphones and a responsive mHealth
platform, along with focused training and supportive supervi-
sion, has enabled this important cadre of health workers to
use new technologies and build skills that are positively
impacting delivery of health services in their communities.
HEWs face large workloads, as is common with many
close-to-community providers and we need to do our best to
ensure that this new technology supports them in their work-
load and interactions with community members rather than
bring new burdens. An equity and ethics lens is critical for
mHealth technology to ensure that new approaches appropri-
ately support staff whose job it is to use these new technologies;
and result in better services to the communities they serve.

Supplementary data

Supplementary data are available at the Journal of Public
Health online.
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Appendix

Appendix 1: Further information on process

evaluation:

The project staff conducted regular supportive supervi-
sion to the districts, health centre, health posts and

households to ensure successful implementation of the
project and learn from the implementers about the contri-
bution of the project to improve the health system. This
provided for further process evaluation through the follow-
ing channels:

• Training and sensitization workshops were conducted
with key stakeholders to create awareness of the project and
its potential to improve health service delivery. Training was
also conducted with HEWs and health staff on HMIS.

• Regular supportive supervision of HEWs was con-
ducted by project staff on a weekly basis alongside a
review of their activities. The forum was meant to discuss
the implementation and use of mobile phones, perform-
ance and challenges encountered. In addition, the enrol-
ment of patients and clients to care was monitored in the
community and follow up plan was designed to improve
the project implementation.

• Ongoing stakeholder meetings occurred throughout
project period (20× catchment health centre meetings, 2×
district meetings, 2× province meetings and 2× national
level meetings) to enable experience-sharing, debates and
discussions on the use of mobile phones to support health
care; further customization of the results and lesson learned
and provided fora to discuss future directions on the utiliza-
tion of mHealth on other health care activities.

• HEW meetings were held within districts to ensure HEWs
were given opportunity to share their experiences in a com-
fortable environment. The meetings occurred over twenty
times throughout the course of the project with the aim of:
(a) Evaluating each district’s mHealth activities.
(b) Sharing knowledge and experience of mHealth activities.
(c) Provide explanation for, or fill any gaps in data

collection.
(d) Evaluate the strengths and weaknesses of mHealth

activities for each district.
(e) Check the performance of district supervisors.
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Appendix 2: Platform of data generation
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Appendix 3: Information flow for the Health Extension Programme
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Appendix 4: CommCare data entry platform interface
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