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Background Behavior change communication (BCC) to improve health and car-
ing practices is an integral component of efforts to improve maternal, newborn
and child health (MNCH). Mobile phones are widely available in low- and mid-
dle-income countries (LMIC), presenting new opportunities for BCC delivery.
There is need for delivery science to determine how best to leverage mobile phone
technology for BCC to improve MNCH practices.

Methods We conducted a scoping review of studies and project reports docu-
menting the feasibility, implementation or effectiveness of using mobile phones
for BCC delivery related to MNCH in LMIC. Data were extracted and synthesized
from three sources: 1) systematic search of three electronic databases (PubMed,
MedLine, Scopus); ii) grey literature search, including mHealth databases and
websites of organizations implementing mHealth projects; iii) consultation with
researchers and programme implementers. Records were screened using pre-de-
termined inclusion criteria and those selected were categorized according to their
primary intervention delivery approaches. We then performed a descriptive anal-
ysis of the evidence related to both effectiveness and implementation for each
delivery approach.

Results The systematic literature search identified 1374 unique records, 64 of
which met inclusion criteria. The grey literature search added 32 records for a
total of 96 papers in the scoping review. Content analysis of the search results
identified four BCC delivery approaches: direct messaging, voice counseling, job
aid applications and interactive media. Evidence for the effectiveness of these ap-
proaches is growing but remains limited for many MNCH outcomes. The four
approaches differ in key implementation elements, including frequency, length
and complexity of communication, and potential for personalization. These ele-
ments influence resource allocation and are likely to impact effectiveness for BCC
targeting complex, habitual MNCH practices.

Conclusions: This scoping review contributes to the evidence-base on the op-
portunities and limitations of using mobile phones for BCC delivery aiming to
improve MNCH practices. The incorporation of mobile phone technology in BCC
interventions should be guided by formative research to match both the content
and delivery approach to the local context. We recommend five areas for further
research, including both effectiveness and implementation studies on specific

PAPERS

Improved caring practices is one important pathway towards progress in many as-
pects of maternal, newborn and child health (MNCH) in low- and middle-income
countries (LMIC). Behavior change communication (BCC) has become an integral
component of many MNCH interventions, but there are multiple known challenges
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to its implementation [1], particularly when addressing complex, habitual practices that are influenced
by a variety of contextual factors [2].

The proliferation of mobile phones in LMIC suggests great potential to dramatically expand information ac-
cess and enhance engagement with health messaging using mobile phone technology for health (mHealth)
[3,4]. The current state of knowledge is fragmented and challenging to synthesize because there are nu-
merous deployments of new mHealth initiatives and the timeliness and quality of reporting and assessment
varies [5]. There is a need to strengthen the research agenda for evaluating such initiatives, and specifically
to categorize BCC delivery approaches to support improved MNCH practices in LMIC. To meet this prac-
tical and scientific need, we present key findings of a broad scoping review that aimed to categorize BCC
delivery approaches, and to describe the current state of evidence for the major approaches identified.

Globally, there are an estimated 5.7 billion unique individual mobile phone subscribers, with significant

continued growth in LMIC [6]. There is optimism that leveraging mobile phone technology will assist in
overcoming barriers to health system functioning and service delivery in LMIC, and many projects are
integrating mHealth components [4,7,8]. Within the broader field of digital health, the term “mHealth”
is used to refer collectively to the use of mobile technology for health-related functions, including data
collection and management, service delivery, health communication and diagnostics [5,9]. Mobile phones
are the primary mHealth technology and the most relevant to BCC interventions.

To our knowledge, two systematic reviews of mHealth for BCC in LMIC have been published. In 2012,
Gurman et al. assessed sixteen studies of varying designs for their adherence to best practice guidelines
for mHealth intervention designs [10]. Most showed evidence of appropriate formative work but tailor-
ing of messages was limited, and few studies included long-term follow up or evaluation. More recent-
ly, Higgs et al. identified fifteen studies, primarily randomized controlled trials (RCTs), reporting causal
attribution of mHealth interventions to behavioral outcomes relevant to child survival [11]. All selected
studies used text messaging as the BCC intervention and addressed episodic rather than complex, ha-
bitual health behaviors. No conclusions regarding effectiveness could be drawn from either of these re-
views. The authors of both reviews called for more attention to building the mHealth evidence base and
highlighted specific limitations of the existing data in the field as the small number of available studies
and the heterogeneity of study contexts, intervention strategies and target health outcomes. Higgs et al.
also highlighted the need for implementation research to identify mechanisms of change and contextu-
al factors influencing the success of mHealth interventions [11]. The mHealth evidence base has grown
substantially since these two reviews were published, enabling some of the identified limitations to be
addressed through an updated review.

Despite this growth, heterogeneity of mHealth study designs and contexts continue to hinder the determi-
nation of effects on MNCH outcomes. A systematic review of mHealth interventions targeted to pregnant
women reported improvements in antenatal and neonatal service utilization, but evidence of effects on
maternal and neonatal outcomes was limited, preventing meta-analysis [12]. A comprehensive systematic
review of the effectiveness of mHealth interventions for MNCH outcomes in LMIC identified only fifteen
relevant studies, ten of which were BCC interventions [13]. Meta-analysis was conducted for three stud-
ies which aimed to improve exclusive breastfeeding practices [14-16]. There were positive effects of the
mHealth interventions on early initiation of breastfeeding (odds ratio OR=2.01; 95% confidence inter-
val (CI)=1.27-2.75) and exclusive breastfeeding at three or four months (OR=1.88;95% CI=1.26-2.50)
and at six months (OR=2.57; 95% CI=1.46-3.68) [13]. The evidence review for the recently published
Digital Health Guidelines found moderate evidence that targeted client communication improves atten-
dance at four or more antenatal care (ANC) visits, antenatal use of iron-folic acid supplements, skilled
birth attendance and infant vaccination rates, but concluded that effects on other MNCH outcomes are
uncertain due to limited or poor quality evidence [5].

Notwithstanding the limited evidence base, multiple projects utilizing mHealth for MNCH are being de-
signed and implemented within the programming sphere. These initiatives provide a rich basis for im-
plementation learning that is not captured in systematic reviews of the peer reviewed scientific articles
focused on determining effectiveness. In addition, mHealth interventions vary considerably in their ap-
proaches. There is a need to examine the characteristics, strengths and limitations of specific mHealth
delivery approaches, as an aggregate effect size may be less useful for identifying specific strategies that
could be implemented to address particular MNCH practices. The aims of this research were therefore:
i) to classify, based on current evidence from recent and ongoing projects and programs, the specific ap-
proaches through which mobile phones can be used to deliver BCC related to MNCH; and ii) to describe
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the current state of evidence related to both effectiveness and implementation for each delivery approach.
Within the broad field of MNCH this work focuses on BCC interventions intended to improve home-based
care practices and uptake of preventive health services for mothers and young children during pregnancy,
infancy and the first five years of childhood. It complements a separate forthcoming analysis that adopts
a particular focus on infant and young child feeding.

METHODS

We followed Arksey and O’Malley’s five-stage methodology for scoping reviews in the health sciences
[17]. Data were collected through searches of both the published and grey literature, and consultation
with researchers and implementers of mHealth projects targeting improved MNCH practices. Ethics ap-
proval was not required.

PAPERS

Three major online databases (PubMed, MedLine and Scopus) were searched using the key term “mo-
bile phone” with the following search terms: “counseling”, “behavior change”, “nutrition”, “infant feed-
ing”, and “breastfeeding”. The full PubMed search is provided in Appendix S1 in Online Supplementa-
ry Document, and formed the basis of the MedLine and Scopus searches. These terms were chosen to
achieve both a broad review of the relevant BCC literature and to address our specific interest in infant
and young child feeding. Inclusion of the terms “maternal”, “neonatal”, “infant”, and “child” with the core
search terms was tested in PubMed but did not produce any additional results, so these terms were not
incorporated into the full search strategy. The search was initially conducted in October 2015 and sub-
sequently updated to include papers published up to December 31, 2018. Searches were filtered for En-
glish language papers only, and the Scopus search was limited to journals in the medical and social sci-
ence fields. All records were exported to EndNote X7 (Thomson Reuters, Toronto ON, Canada) citation

management software and duplicates were removed.

To identify any additional BCC interventions within the target definition that may not have been reported
in the peer-reviewed, published and indexed scientific literature we searched for relevant grey literature
in online repositories of mHealth program information using the terms “behavior change”, “nutrition”
and “counseling” separately and in combination. We also searched the websites of many organizations
known to be engaged in mHealth, either using the website’s internal search function or by screening the
documents available for download under relevant website tabs. These online repositories and websites are
listed in Tables S1 and S2 in Online Supplementary Document. Additional published studies and grey
literature reports were identified through review of the reference lists of all selected documents, PubMed
suggestions for similar articles, Google searches, and through direct consultation with implementers and
researchers in the mHealth field. We also searched two registries of clinical trials (https://clinicaltrials.gov
and the WHO International Clinical Trials Registry, http://apps.who.int/trialsearch/Default.aspx) using the
terms “mHealth”, “mobile phone” and “mobile health” combined with “nutrition”, “behavior change” and
“counseling” to identify current research studies relevant to the scoping review. New papers were added

to the grey literature search until February 8, 2019.

We screened all records from these literature searches using pre-determined inclusion criteria. Published
articles were selected if they reported on feasibility or intervention studies in LMIC related to the use of
mobile phone technology for BCC to improve home-based care practices and uptake of preventive health
services for mothers and young children during pregnancy, infancy and the first five years of childhood.
There were no restrictions by publication date or study methodology. We excluded studies reporting on:
monitoring and evaluation aids; electronic health records; clinical interventions; MNCH interventions
occurring outside our target period of pregnancy to age five; and interventions in high-income coun-
tries. Abstracts were reviewed for records that could not be excluded by title alone; where uncertainty
remained, the full text was reviewed.

We reviewed all potentially relevant documents from the grey literature by title, abstract or executive sum-
mary (if available), or full text. We included documents that reported on the feasibility, evaluation or im-
plementation lessons from interventions conducted in LMIC using mobile phone technology for BCC to
improve home-based care practices and uptake of preventive health services for mothers and young chil-
dren during pregnancy, infancy and the first five years of childhood. Media articles and blog posts were
excluded, as were project briefs without any evaluation data or reflection on lessons learned. Only one
grey literature document was included for each discrete mHealth project unless additional documents
contributed unique findings.
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We categorized the selected studies and reports according to
1733 articles from . - . . .
Sasish s their primary 1nterv§nt10n'dellvery .approaches. Data were
465 duplicates extracted and compiled using charting tables developed to
removed record key details regarding study methodology (design,
sample size, location), intervention, and findings or lessons
i learned. We performed a descriptive analysis of the evidence
106 records added related to both effectiveness and implementation for each de-
livery approach.
1374 screened by
title & abstract
1213 excluded

not mHealth/mobile phones; not RE SULT S

MNCH; not BCC; not LMIC; protacols,

reviews or commentaries

The search of published literature yielded 1374 unique ar-

161 full text
review

ticles after removal of duplicates. After title and abstract re-

view, 161 remained for full text review, of which 64 met the
97 excluded : . o _
I e o inclusion criteria. A further 32 were added from the grey lit-

MNCH; not BCC; not LMIC; reviews or erature, including unpublished research and programmatic
Commenmies: (ultor net avliabie case studies, for a total of 96 papers included in the scoping

64 included review (Figure 1).

32 added from grey We classified the papers into four BCC delivery approaches:

literature direct messaging, voice counseling, job aid applications

96 papers in
scoping review

and interactive media (Table 1). Several projects utilized
both direct messaging and voice counseling, and are present-

Figure 1. Literature search flowchart.

ed under this combined category. Table 2, 3, 4, 5 and 6 pro-
vide an overview of the studies and reports included under
each delivery approach.

Direct messaging

Direct messaging delivers brief, standardized messages to users’ phones, using either short-message-ser-
vice (SMS) for written text, or Interactive Voice Response (IVR) technology for audio content. This is the
oldest form of BCC using mobile phones, and still widely used; we identified more documents related
to direct messaging than the other three delivery approaches combined (Table 1). These documents de-
scribe pilot and intervention studies, implementation research, formative studies and programmatic case
studies targeting a range of MNCH outcomes (Table 2).

Feasibility studies in a variety of settings have found direct messaging interventions to be acceptable to
target users and to show potential for improving MNCH knowledge and practices. Datta et al. found high
acceptance of SMS as a delivery channel for MNCH messages in rural India, and knowledge improved
after participants received one message per day for ten days [45]. A quasi-experimental study in rural Ut-
tar Pradesh, India, found that mothers whose husbands received and discussed IVR messages were more
likely to visit the ANC in the third trimester and to have a postnatal visit within seven days (OR=1.72;
OR=3.02; P<0.05 for both) [46]. However, only 34% of participating husbands received the IVR messag-

Tahle 1. Literature search results by behaviour change communication delivery channel

Digect Voice Jos AiD INTERACTIVE
Te Source MESSAGING COUNSELING Messaciw -+ vorce APPS MEDIA
Published 16 1 3 7 1
Intervention studies
Grey 4 1 3 2
. . Published 9 2 3
Implementation Studies
Grey 1 1
Published 6 2 3
Feasibility Studies ubise
Grey
. o . Published 6 2 1 2
Formative/Qualitative Studies
Grey 1 1
Published
Case studies & other programmatic reports
Grey 8 1 9
TOTAL documents 50 4 14 27 1
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es as they could not accept the calls while at work [46]. A pilot study of an IVR service delivering seven
messages within the first month postpartum in Cambodia reported high acceptability, with 60% of sur-
vey participants indicating willingness to pay for the service [47]. The mMom service in Vietham aimed
to improve ethnic minorities” access to MNCH services, and was well received with participants report-
ing strengthened relationships with health workers [48]. In Guatemala, exclusive breastfeeding knowl-
edge increased among mothers who received twice-weekly SMS messages regarding breastfeeding, with
or without group messaging and access to a health professional [49]. Two studies assessed the feasibili-
ty of SMS reminders for improving immunization coverage. In Guatemala, no significant differences in
coverage were found between intervention and control groups, but participants valued the reminder ser-
vice, with more members of the intervention group expressing willingness to pay for it (67.5% vs 49.6%;
P=0.01) [50]. In Kenya, SMS reminders were combined with a cash or airtime credit incentive for time-
ly vaccination, with results showing high coverage of pentavalent dose 1 (90%) and dose 2 (85%) [51].

Consistent with the promise shown in feasibility studies, trials of direct messaging interventions targeting
care-seeking behaviors through education and reminders have primarily reported positive effects. In Chi-
na, SMS reminders improved adherence to a home fortification intervention but did not produce a greater
decrease in anaemia than provision of micronutrient powders without reminders (marginal effect -0.03;
95% CI=-0.09 to 0.03) [29]. Infants born to participants in a Prevention of Mother-to-Child Transmis-
sion of HIV (PMTCT) program in Kenya who also received weekly SMS messages were significantly more
likely to undergo postnatal infant HIV testing than those receiving usual care (92.0% vs 85.1%; RR=1.08;
95% CI=1.00-1.16) [25]. The other intervention studies in this review reported effects of direct messag-
ing interventions on uptake of maternal health services (ANC and facility-based delivery), infant immu-
nization or exclusive breastfeeding.

In the Wired Mothers trial in Zanzibar, pregnant mothers receiving regular SMS messages were signifi-
cantly more likely to attend at least four ANC visits (OR=2.39; 95% CI=1.03-5.55) [20]. Skilled atten-
dance at delivery also increased significantly, but only among urban women (OR=5.73; 95% CIl=1.51-
21.81) [19]. Analysis of secondary outcomes found that perinatal mortality was significantly reduced in
the intervention group (OR=0.50; 95% CI=0.27-0.93) [21]. In a randomized controlled trial in Kenya,
mothers receiving SMS reminders and pregnancy health information were significantly less likely than
the control group to have fewer than four ANC visits (3.6% vs 9.7%; P=0.002) and were more likely to
deliver in a health facility (88.0% vs 72.8%; P=0.00), although there was no difference in intrauterine or
neonatal mortality between groups [22]. In a randomized controlled trial in Ahmednagar, India, mothers
receiving ANC reminder phone calls and SMS messages with pregnancy health information were signifi-
cantly more likely than the control group to have at least four ANC visits (57.5% vs 23.5%; P<0.0001),
while facility-based delivery was high in both groups [24]. In Nigeria, a quasi-experimental study com-
pared participants’ place of delivery with past pregnancies, and reported a greater increase in facility-based
delivery in the group receiving the SMS intervention compared with the group receiving general health
messages (29% vs 13%) [23]. A quasi-experimental study in rural India found that delivering IVR mes-
sages to husbands of pregnant women resulted in significantly more facility-based births in the interven-
tion group (93.3% vs 62.1%; P<0.001) but showed no effect on the proportion of mothers attending at
least four ANC visits or consuming 100 iron folic acid tablets [35].

We identified three studies of SMS reminders for childhood immunization. In Bangladesh, full vaccina-
tion coverage for children over 298 days old increased in areas reached by an SMS reminder service and
decreased in control communities, for a difference-in-differences of +29.5% in rural areas (P<0.001) and
+27.1% in the urban areas (P<0.05) [26]. A cluster-randomized controlled trial in Kenya compared full
vaccination rates at 12 months of age following SMS reminders, with two groups also receiving a cash in-
centive [28]. The group receiving SMS reminders plus the larger cash incentive (KES200; US$2.35) were
significantly more likely to achieve full immunization (RR=1.09; 95% CI=1.02-1.16; P=0.014) [28].
A quasi-experimental study comparing SMS with sticker reminders for pentavalent vaccination in rural
Kenya found that children in the SMS group were significantly less likely to miss the third vaccine dose
(OR=0.2;95% CI=0.04-0.8) [27].

Three studies targeted breastfeeding practices, with positive effects. In China, the median duration of
exclusive breastfeeding was significantly greater in the SMS-intervention group, at 11.41 weeks (95%
CI=10.25-12.57) compared with 8.87 weeks (95% CI=7.84-9.89) for the control (P<0.001) [14]. Mes-
saging content was based on formative research findings and national guidelines, and a process evalua-
tion found high satisfaction with the service [37]. Flax et al. also reported improvements in breastfeeding
practices from a multi-dimensional BCC intervention in Nigeria, in which direct messaging to phones
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shared by small groups of women was integrated with large group education sessions as part of a mi-
cro-finance program [16]. The cluster randomized trial found a significantly greater likelihood of timely
breastfeeding initiation (OR=2.6; 95% Cl=1.6-4.1) and exclusive breastfeeding for six months (OR=2.4;
95% Cl=1.4-4.0) in the intervention group [16]. Implementation research showed that the majority of
participants were satisfied with group cell phones, and that mothers in groups which met at least weekly
were more likely to exclusively breastfeed for six months (OR=5.6;95% CI=1.6-19.7) [38]. A random-
ized controlled trial in Kenya comparing the effects of weekly 1-way or 2-way SMS messaging found no
differences between groups for facility-based delivery or postpartum contraception use, but a significant-
ly higher probability of exclusive breastfeeding in both intervention groups compared with the control
group at ten weeks (OR=0.93;95% CI=0.86-0.97 and OR=0.96; 95% CI=0.89-0.98 vs OR=0.72;95%
CI=0.69-0.86; P<0.005) and 16 weeks postpartum (OR=0.82;95% CI=0.72-0.89 and OR=0.93; 95%
CI=0.85-0.97 vs OR=0.62; 95% CI=0.52-0.71; P<0.005), with sustained higher probability of exclu-
sive breastfeeding at 24 weeks postpartum in the 2-way SMS group (OR=0.62; 95% CI=0.51-0.72 vs
OR=0.41;95% CI=0.31-0.51; P=0.005) [18].

PAPERS

In contrast with interventions designed for research studies, which usually focus on a very limited number
of target outcomes, programmatic applications of direct messaging typically encompass multiple MNCH
topics. SMS or IVR services for MNCH have been launched at a large scale through public-private part-
nerships in several LMIC, including Bangladesh [58], Tanzania [62], South Africa [40], India [64] and
eight sub-Saharan African countries participating in the GSMA mNutrition initiative [65]. Public-private
partnerships are essential to achieve sustained implementation at-scale, but challenging to build and main-
tain as it is not easy to align the goals and perspectives of diverse stakeholders [43,65]. These large-scale
programmes deliver regular SMS or IVR messages to personal phones, with content tailored to the sub-
scriber’s stage of pregnancy or infancy. High subscriber numbers indicate acceptability and demand for
the services, but to date there is limited evidence of effectiveness for improving MNCH practices.

Analysis of system-generated data from MomConnect, a national-level maternal mHealth service in South
Africa, found that half of all women attending the first ANC visit registered with the service, and 80% of
messages were successfully received [40]. A rapid assessment in KwaZulu Natal province also reported
high enrollment, with two-thirds of subscribers registering for MomConnect prior to 20 weeks gesta-
tion [34]. MomConnect includes both weekly SMS messaging and access to a helpdesk for subscribers to
ask health questions and provide feedback on maternal health services, although implementation stud-
ies have found low awareness and usage of the helpdesk feature [41,42]. To our knowledge there is no
large-scale evaluation of the effectiveness of MomConnect for changing MNCH practices, but a study of
MAMA South Africa, an SMS service which preceded and informed the design of MomConnect, found
that HIV+ subscribers were significantly more likely than non-subscribers to attend at least four ANC
visits (RR=1.41; 95% Cl=1.15-1.72) and less likely to deliver a low birth weight infant (RR=0.14; 95%
CI=0.02-1.07) [31]. A subsequent case-control study with mothers in Johannesburg did not find any
significant differences between MomConnect subscribers and non-subscribers, although the interpreta-
tion of findings was compromised by the very small sample size [33].

An observational study of subscribers to Aponjon, a large-scale direct messaging intervention in Bangla-
desh, found no differences in skilled attendance at birth, timely initiation of breastfeeding, delayed new-
born bathing or postnatal care visits between those who did and did not receive Aponjon messages during
pregnancy [30]. A separate retrospective observational evaluation which compared Aponjon subscrib-
ers with non-subscribers found that use of the service was significantly associated with 8 of 19 maternal
practices, including ANC attendance and vitamin A supplementation post-delivery, and with neonatal
cord care but not with other infant care or feeding practices [32]. Greater intensity of engagement with
the Aponjon service (ie, longer length of subscription and higher reported frequency of listening to mes-
sages) was associated with greater improvements in knowledge and practices [32].

The GSMA mNutrition initiative delivers MNCH and nutrition messaging content to 1.6 million subscrib-
ers across eight countries in sub-Saharan Africa [65]. Monitoring data show that 36% of subscribers are
active users of the service, with 42% reporting to share the content they receive with family and neigh-
bours, thus increasing the reach of BCC messages [65]. A GSMA case study reported that 69% of users
demonstrated correct nutrition knowledge and practices, compared with 56% and 57% of non-users, re-
spectively, but full details of the methods for obtaining these data were not provided [65].

In contrast with the majority of direct messaging interventions which provide content to individual sub-
scribers, JEEVIKA Mobile Vaani (JVK) is an IVR platform in rural Bihar, India, which functions as a com-
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munity media forum [44]. Users can listen to pre-developed content and contribute their own comments
and questions, which are curated by a team of moderators. The aim of this interactive approach is to stim-
ulate intra-household and community dialogue related to core MNCH topics in order to facilitate behavior
change. Lessons learned from the first year of implementation include the need for extensive technology
training and support to facilitate user adoption of the platform and the need to include non-core content of
interest to users in order to increase engagement overall [44]. Implementing JVK through existing women’s
self-help groups increased female participation in a setting where many women have limited access to mobile
phones, and working through community volunteers increased the coverage of marginalized groups [44].

The learnings from implementation studies as well as programmatic case studies demonstrate the need
for formative research to guide contextualization of direct messaging interventions, including the choice
of messaging delivery mode (SMS or IVR) [58,59,64]. We identified six published formative studies for
this review, but acknowledge that many other interventions were informed by unpublished formative re-

search findings. In Myanmar, participants in a study to inform the design of a randomized trial identified
specific barriers to exclusive breastfeeding, and recommended contextualized text messages sent in the
evenings for the intervention [52]. Surveys in rural Kenya, Afghanistan and Peru all found high rates of
mobile phone access and receptivity to direct messaging for MNCH [54-56]. However, some formative
studies find that direct messaging is not a desired BCC delivery approach. Mothers living on two tea es-
tates in Sri Lanka expressed openness to IVR, but had limited experience using mobile phones and pre-
ferred face-to-face counseling on infant and young child feeding [53]. Participants in a study in Ghana
were similarly open to an IVR intervention for care-seeking but had no experience with IVR and preferred
a hot-line instead [57].

Formative and implementation research are also needed to guide the development and rigorous pre-test-
ing of localized messaging content [58-62,64]. For IVR interventions, voices used in narration are often
chosen to represent locally relevant authority figures such as doctors, village leaders or grandmothers,
in order to build trust and increase the persuasiveness of messaging content [58,63,64]. In Ghana, users
described a process of gradually learning to trust the advice given through MOTECH, a maternal health
messaging service, but needing to balance this advice with traditional practices valued in their commu-
nities [39]. Users of a direct messaging service in Tanzania identified the need to incorporate avenues for
participants to connect with a health care professional for more in-depth discussion of messaging topics
[61]. Some interventions have incorporated either two-way messaging [14,18] or telephone contact with
a health care provider [19,42,58], but the factors contributing to effective utilization of these services in
different contexts are not well understood.

Voice counseling

There are two voice counseling approaches: i) health hotline services, in which users access the advice of
a health professional through a call center; and ii) counseling initiatives which link clients with qualified
counselors who pro-actively offer support, information and advice over the phone. These have not been
widely tested for MNCH communication in LMIC (Table 3).

In rural Bangladesh, participants in a feasibility study reported improved awareness and attention to preg-
nancy risk management with toll-free numbers providing access to medical advice without the expense
and difficulty of travel to a health facility [67]. In Quito, Ecuador, delivery of postnatal health education
via mobile phone was associated with higher rates of neonatal health checks (72% vs 53.3% in the control
group; P=0.022) and exclusive breastfeeding at three months postpartum (86.7% vs 66.7%; P=0.005)
[66]. In an RCT comparing pro-active voice counseling with monthly peer support groups in Kenya, ex-
clusive breastfeeding at three months was significantly greater in the mobile phone group (91%) compared
with either the peer support group (83%) or the control (78%), which were not significantly different
from each other [15]. A formative study in rural Bangladesh found that both community health work-
ers and mothers preferred voice calls over direct messaging as a means to expand coverage of counseling
on infant and young child feeding, although many mothers had limited access to mobile phones [68].

Direct messaging + voice counseling

Fourteen papers reported on the use of direct messaging and voice counseling in combination, including
five from the Chipatala Cha Pa Foni (CCPF) pilot project in Malawi (Table 4).

The CCPF pilot project included a toll-free hotline staffed by trained district hospital personnel and a
subscriber-based ‘tips and reminders’ messaging service covering multiple MNCH topics [72]. The proj-
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Tahle 3. Voice counseling studies

DESIGN

Intervention studies — published literature:

'VOICE COUNSELING INTERVEN-
TION

TARGET OUTCOMES

KEY RESULTS

Maslowsky et al,
2016 [66]

Prospective evaluation in Qui-
to, Ecuador; N=178 Spanish
speaking mothers recruited
as inpatients at delivery and
randomized to intervention
(n=102) or control (n=76).

Structured postnatal education
via mobile phone within 48 h of
delivery; phone access to nurse
during business hours for new-
borns first 30 d

Improve postnatal care and
maternal and infant health

EBF at 3 mo: 86.7% (I.) vs
66.7% (C.); P=0.005. Neo-
natal well baby check atten-
dance: 72% (1.) vs 53.3%
(C.); P=0.022. No significant
differences for 2-months well
baby visit attendance or con-
traception use.

Formative and qualitative studies — published literature:

Hugq et al, 2014
[67]

Qualitative pre/post study in
rural Bangladesh. Pre: inter-
views with Community Skilled
Birth Attendants (CSBA)
(n=12) & mothers (n=14).
Post: in-depth interviews (n=6
CSBA); semi-structured inter-
views (n=27 CSBA). 1 FGD
with 10 mothers.

‘mobile pathways’ using toll free
numbers: mother/family calls
CSBA who provides advice and/
or consults with experts

Increase access to prompt,
quality care for complications
during pregnancy & delivery

Participants perceived im-
provement in timely access to
care, access to specialist care
and care seeking.

Khan et al, 2018
[68]

Formative study in 2 sub-dis-
tricts, Bangladesh. In-depth in-
terviews with mothers (n=24)
and health workers (n=13);
focus group discussions with
fathers (n=4) and grand-
mothers (n=4).

Mobile phones for infant and
young child feeding counseling

Increase quality and coverage
of counseling by frontline
health workers (FLWs)

Voice calls were preferred by
both mothers and FLWs, but
issues of phone access (moth-
ers), cost (FLIWs) and build-
ing trust with household de-
cision-makers were identified.

Intervention studies — grey literature:

Sellen et al, 2013
[15]

Randomized control trial in
Kenya; n=752 HIV-mothers
randomized to two interven-
tion groups or control (stan-
dard of care)

Group 1: Proactive bi-weekly
call from same counselor to 3
months post-partum; unlimited
access to text & phone support.
Group 2: monthly peer support
group facilitated by infant and
young child feeding counselor

Increased prevalence of EBF
at 3 months postpartum

EBF at 7 d: 94% all groups.
EBF at 3 months: 90.9%
(group 1), 82.8% (group 2),
78.2% (control) [P=0.0017
between group 1 and other
2 groups, non-significant be-
tween group 2 and control]

EBF — exclusive breastfeeding, CSBA — Community Skilled Birth Attendant, FEWs — frontline health workers

ect aimed to improve uptake of both home-based preventive practices and facility-based health care for
mothers and children under five. Over the two-year project period, more than 9000 unique users ac-
cessed the hotline and over 5800 subscribed to the messaging service, with 68% using shared phones
[75]. Analysis of monitoring data showed higher message delivery rates for subscribers accessing SMS
compared with IVR in this context, likely related to phone access issues [36]. Treatment-on-treated anal-
ysis of the evaluation data found a significant positive effect on the uptake of home-based care for both
mothers and children, and for facility-based care for mothers but not for children [69]. The improvement
in home-based care for children was driven by the increased uptake of insecticide-treated bed nets, with
no changes seen in exclusive breastfeeding or use of Oral Rehydration Solution for diarrhea management
[70]. A cost-outcome analysis found that CCPF costs ranged from US$67 to US$355 per pregnant user
reporting improvements in MNCH knowledge or practice, and sensitivity analysis showed the potential
to significantly reduce costs per outcome through implementation at full capacity [76]. Following the pi-
lot project, CCPF has expanded in its content areas beyond MNCH and scaled up geographically, in part-
nership with the Ministry of Health and AirTel, with the goal of national coverage [110].

A pilot study in Iraq which combined weekly text messages with access to a hotline for pregnant mothers
found a significantly higher median number of ANC visits in the intervention group (4 vs 2; P<0.001),
and 60.8% of mothers in the intervention group utilized the hotline service [79]. The other studies iden-
tified in this review prioritized pro-active voice counseling rather than hotline services in combination
with direct messaging.

In a cluster-randomized trial of infant feeding support in India, mothers who received daily SMS messag-
es and weekly mobile phone calls were significantly more likely to exclusively breastfeed their infants at
six weeks (97% vs 80.9%; P<0.001), 14 weeks (96.2% vs 70.7%; P<0.001) and six months postpartum
(97% vs 48.5%; P<0.001), with a widening gap between the intervention and control groups at each
time point [71]. A feasibility study in rural Bangladesh found high acceptance of an mHealth intervention
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aiming to improve infant feeding practices through IVR messaging, bi-weekly calls from an infant feeding
counselor, access to a call centre and provision of a monthly unconditional cash transfer [78]. Outcome
measures were not assessed, but half of the participants utilized the call centre and a majority (62.5%)
indicated a preference for the combination of IVR and voice counseling as a means to receive nutrition
advice [78]. A qualitative formative research study of mHealth for PMTCT services in Kenya also recom-
mended a combined intervention approach, with direct messaging for timely delivery of neutral infor-
mation and reminders but voice counseling as the preferred option for discussion of more complex or
confidential information [80]. A feasibility study among adolescent mothers in Honduras identified the
importance of establishing a trusting relationship through interpersonal contact prior to launching mo-
bile phone-based breastfeeding support [81].

The Liga Inan program in Timor Leste implemented twice weekly SMS “tips and reminders” for registered
pregnant mothers and facilitated two-way communication between users and their midwives, with high
uptake (70% of pregnant women in the implementation area accessed the service) [77,82]. Comparison
of health service utilization practices between baseline and endline surveys found large increases in fa-
cility-based delivery (32% to 49%), skilled birth attendance (48% to 62%) and timely postnatal care for
both mothers and infants (26% to 51%; 20% to 39%) in the intervention area [73,74]. These indicators
reportedly remained the same or deteriorated in the control area, but evaluation methods were not well
described and statistical significance was not reported [73,74].

Job aid applications

Frontline workers (FLWs) are vital to the delivery of community-level MNCH services in many LMIC
[111]. Multiple projects are utilizing mobile phone-based job aid tools, primarily smartphone applications
(apps), to strengthen FIWs’ performance during routine home visits to pregnant women and mothers
of young children [112]. These apps typically combine efficient client registration and data tracking sys-
tems with checklists, protocols and reminders of key health topics, and prerecorded BCC messages are
often embedded for sharing with clients [105,113]. The checklists and reminders are intended to increase
consistency of care by prompting FLWs to discuss key topics with their clients, which can be reinforced
by the embedded BCC messages. Fifteen published studies and twelve programmatic reports of mobile
phone-based job aid tools were included in this scoping review (Table 5). Some of these reports compile
evidence from multiple projects, reflecting the widespread use of job aid apps [92,105-108].

Pilot studies have found high acceptance of job aid apps by FIWs and beneficiaries, and report improve-
ments in indicators of care delivery [95-97,104,106,109]. Preliminary findings of a randomized controlled
trial in Niger are an exception; they indicate no significant improvements in assessment or counseling for
priority childhood illnesses (fever, pneumonia, and diarrhea) among FIWs equipped with a job aid app
for Integrated Community Case Management [92].

A single, small formative study found that greater proficiency in using a job aid app was associated with
improved care delivery [98]. Evidence from qualitative studies indicates that audio or video BCC mes-
sages embedded in job aid apps increase the credibility of FLIWs in the community, adding an external
authoritative voice to their communication [90,100,101]. In communities with limited prior experience
with technology, smartphones may be regarded with suspicion but embedded messages may help legiti-
mize their use [100], although client concerns regarding data storage and privacy have also been report-
ed [92,99]. Many programmatic evaluations report high acceptability and improvements in indicators of
care delivery and beneficiaries’ knowledge, attitudes and practices when FLWs are equipped with job aid
apps, although study methods are often inadequately reported [92,105,107,108].

One published study attempted to assess the impact of mobile phone-based job aid tools on maternal
and infant mortality in rural Guatemala [83]. Methodological limitations noted for this study include a
lack of data to confirm an association between reported changes in maternal mortality and the mHealth
intervention [112]. However, several intervention studies have reported positive impacts related to prox-
imal measures of maternal care. In a cluster randomized trial in Tanzania, mothers served by FLWs using
a job aid app were significantly more likely to deliver in a health facility (OR=1.96; 95% CI=1.21-3.19;
P=0.01) [87]. In Zanzibar, Tanzania, facility-based delivery rates were significantly higher than Demo-
graphic and Health Survey data for the region (75% vs 35%) following implementation of a multi-func-
tion job aid app which combined client registration, tracking and counseling with a referral service and
mobile money transfer to facilitate transportation to health facilities [85]. A non-randomized controlled
evaluation in Ethiopia found that mothers served by health workers receiving pregnancy care information
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and appointment reminders through a job aid app were significantly more likely than the control group
to have facility-based delivery (AOR=1.98; 95% CI=1.53-2.55) and attend postnatal care (AOR=2.77;
95% CI=2.12-3.61), but there was no significant difference in attendance at four or more ANC visits
(AOR=1.31; 95% CI=1.00-1.72) [86]. In Nigeria, quality scores for facility-based ANC improved after
implementation of a job aid app, driven by improved frequency of BCC message delivery [84]. Assess-
ment of a job aid app in rural Uttar Pradesh, India, found significant improvements in four of eight MNCH
indicators in both intervention and control groups compared with baseline regional survey data, but the
intervention group had significantly greater improvements in self-reporting of illness during pregnancy
(13.2 percentage points; P=0.04) and after delivery (19.5 percentage points; P=0.01) [89].

Two studies reported the effects of equipping FIWs with job aid apps in the context of comprehensive
MNCH programming. In Jharkhand, India, mothers participating in an NGO-led MNCH program who
were also counseled by FIWs using a job aid app were significantly more likely to attend at least four
ANC visits (OR=1.23; 95% CI=1.17-1.29) and to deliver in a health facility (OR=1.19; 95% CI=1.13-
1.25) compared with those receiving the MNCH services but not the mHealth component [88]. A pro-
cess evaluation of this project found that although the apps increased FLIWSs’ confidence and efficiency, the
impact on uptake of maternal care seeking was limited by barriers related to household resources, power
dynamics and women’s workload [94]. In the Ananya program in Bihar, India, significant differences in
several health practices were reported, with the greatest effect for three or more ANC visits among moth-
ers served by FLWs using a job aid app (50% vs 29%; P<0.001) [90]. Comparison of program monitor-
ing data with government statistics for the remaining districts of Bihar found higher coverage of MNCH
services in implementation areas where FIWs were equipped with the smartphone job aid app, but sta-
tistical significance was not assessed [93].

Mobile Kunji, a second job aid tool initially designed and deployed in the Ananya program, leverages the
basic phones already owned by FIWs, rather than introducing smartphone technology [102]. BCC messages
are communicated first through a set of visual aids carried by the FIW. Each card in the visual aid tool has
a unique code to access an IVR message via mobile phone, reinforcing the message on the card. Guided by
formative research findings, IVR messages are delivered in the voice of a female doctor (“Dr. Anita”) in order
to create an authoritative yet warm connection with listeners [102]. An evaluation found a greater likelihood
of mothers saving the FIW5 phone number (OR=2.72) and feeding their 6-11 month-old child at least
one food group in previous 24 hours (OR=1.72) if they were exposed to the Mobile Kunji messages [91].

Both formative studies and intervention evaluations of job aid apps highlight the need for extensive and
on-going technical training and support to FLWs when novel technology is introduced [90,97,106,108].
Full mastery of app functions may occur in stages and takes time, which may not be compatible with rel-
atively short project timeframes. There is also a need to build competencies in interpersonal counseling
so that BCC tools are used to their full potential [90,97,103,105,107].

Interactive media

We included a fourth category to acknowledge the emergence of more advanced technology in LMIC,
including smartphones and feature phones with internet capabilities. We chose the term interactive me-
dia to reflect the distinctive features of the newer technology, which allows users to interact multilaterally
with one another, and to generate and distribute content.

We found only one intervention study of an interactive media intervention for MNCH in LMIC (Table
6). A pilot test of a smartphone app for improving Indonesian husbands’ birth preparedness/complication
readiness (BP/CR) scores found significantly higher scores in the intervention group both three weeks after
intervention delivery (72.9 vs 62.6; P=0.001) and in the postpartum test (81.8 vs 71.3; P<0.001) [114].
Although this was the only published study identified, there are several project examples. These include

Tahle 6. Interactive media study
Stuoy Desicn INTERACTIVE MEDIA INTERVENTION TARGET OUTCOMES Kev Resuirs

Intervention study — published literature

Santoso etal, 2017 [114] Randomized controlled trial Android app for husbands to Improve husbands’ birth pre- BP/CR score (1. vs C.): Pre-
with pre/posttest design in In- monitor pregnancy progress paredness and complication test: 60.4 vs 61.5 (NS);

donesia; N=38 couples from and receive information on readiness (BP/CR scores) 3 week posttest: 72.9 vs
antenatal service at 3 health cen- danger signs, care and treat- 62.6 (P=0.001); Postpar-
tres randomized equally to in- ment. Both groups received tum posttest: 81.8 vs 71.3
tervention or control. counseling. (P<0.001)
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the Alive & Thrive program in Vietnam, whose website offering online infant and young child feeding
counseling and an interactive forum received more than 1 million unique visitors over 26 months [115].
In India, HealthPhone™ has launched free nutrition apps in multiple Indian languages as well as provid-
ing an extensive health and nutrition video library that is available via microSD card or can be preloaded
into low-cost mobile phones [116].

DISCUSSION

Building the mHealth evidence base

As the mHealth field matures, there is a growing need as well as increased ability to categorize and exam-

PAPERS

ine interventions according to their specific approaches and targeted health outcomes, rather than trying
to determine a collective effect [3]. This more granular analysis will provide much needed clarity on what
works where for mHealth. Effectiveness evidence must also be complemented with implementation sci-
ence research to complete the picture of how mHealth interventions work in various contexts [117]. This

scoping review therefore explored the evidence for the use of mobile phones for MNCH BCC delivery
from both effectiveness and implementation perspectives.

The evidence base on the effectiveness of BCC delivery approaches using mobile phones is growing but
remains limited for many MNCH outcomes. The most widely studied outcomes relate to improved up-
take of maternal health services, specifically ANC attendance and facility-based delivery. Other reviews
have found sufficient evidence of effectiveness of mHealth BCC delivery for these outcomes [5,12,13].
While there is room for continued investigation on these topics, an increased focus on building the ev-
idence base for other MNCH outcomes and for the effectiveness of interventions addressing multiple
MNCH practices is warranted.

There is also a need for more examination of voice counseling and interactive media as BCC delivery ap-
proaches for MNCH. The majority of the effectiveness studies we identified utilized either direct messag-
ing or job aids as the BCC delivery approach. This is anticipated because the use of mHealth approaches
for BCC began with direct messaging interventions delivered to the most basic mobile phones, and SMS
continues to be widely used in LMIC. With the advent of smartphone technology and open source soft-
ware platforms, many agencies and projects have introduced job aid apps for FLWs [112]. We identified
only two randomized trials for voice counseling, one for direct messaging combined with voice counsel-
ing and none for interactive media. There remains an acute need for new research to further develop the
evidence base, including trials comparing and combining delivery approaches.

Implementation elements

All BCC intervention designs must be contextualized, so that both the delivery channel and the content are
appropriate for the target audience, as emphasized in several case studies and project reports included in
this review [58,61,102,103]. We identified four delivery channels through which mobile phones are used
for BCC: direct messaging, voice counseling, job aid applications and interactive media. These four chan-
nels differ markedly from one another in several core implementation elements which affect the intensity
of BCC delivery and are therefore likely to mediate its effect on MNCH practices. These include the fre-
quency of communication, length and complexity of content delivered, and potential for personalization.

Direct messaging provides brief, standardized content distributed on a regular schedule, often weekly. Mes-
sages can be tailored to the recipients stage of pregnancy or infancy but additional personalization is limited.
Trials of direct messaging interventions with a primary focus on one MNCH practice have shown evidence of
effectiveness in improving uptake of maternal care services [19,20,22,24], childhood immunization [26,28]
and exclusive breastfeeding [14,16,18]. Direct messaging is attractive because of its potential for high cov-
erage, and several large-scale direct messaging programmes have been successfully launched [58,62,64,65].
However, it is unclear whether the positive effects reported in experimental studies focused on very specific
MNCH practices will be realized in programmatic implementation of more comprehensive MNCH messag-
ing. Preliminary findings from the Aponjon evaluation in Bangladesh suggest improvements in some mater-
nal care practices among users of the service, but little effect on infant care or feeding practices [32], while
analysis of system monitoring data did not find significant differences in practices between users based on
exposure to prenatal messages [30]. Further evaluations are needed to bring clarity to the question of which
MNCH practices are most amenable to change through large-scale direct messaging services.
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It is likely that brief, standardized messaging services will be more effective for episodic behaviours (such
as attendance for ANC or immunization) while habitual practices with complex, socially-mediated deter-
minants (such as exclusive breastfeeding) will require more intensive and multi-faceted BCC interventions
[1]. An analysis of behaviour change techniques for improved child health in LMIC found that successful
projects utilized a variety of techniques in addition to information provision in order to engage, motivate
and enable participants to adopt and sustain new behaviours [2]. These considerations are relevant to
the selection of mHealth approaches for BCC intervention designs. We found voice counseling to be the
least utilized BCC delivery approach, yet it offers a vehicle for interpersonal support delivered on a flex-
ible timing basis, thereby increasing both the intensity and personalization of content.

Combining direct messaging with voice counseling allows for consistent reinforcement of core messages
complemented by personalized support. This approach was effective for improving breastfeeding practices
in India [71], while in the CCPF project in Malawi, the combination of direct messaging with responsive
voice counseling through a health hotline showed mixed results, with significant improvements in bed

net use but not in exclusive breastfeeding [70]. Further research is needed to compare the relative effec-
tiveness and cost-effectiveness of different combinations of direct messaging and voice counseling deliv-
ery approaches for specific MNCH outcomes in various contexts.

Job aid apps operate on a continuum of intensity, depending on the counseling capacity of FLWs. At a
minimum, the BCC messages embedded within most apps provide brief, standardized content similar to
direct messaging. For the reasons outlined above, these messages alone are unlikely to influence mean-
ingful behaviour change, but several projects in this review contribute evidence that the messages in job
aid apps can reinforce and enhance the effectiveness of counseling provided by FLWs with adequate skills,
time and support to facilitate more in-depth, personalized discussion of the basic messages for enhanced
BCC delivery [91,101,104]. It is therefore important to combine training and support for the deployment
of job aid apps with ongoing investments in FIW counseling capacity [102,103].

Only one study of an interactive media intervention was identified for this review, although use of this
delivery channel is likely to expand dramatically as smartphone and internet access continue to increase
in LMIC [6]. Interactive media offers the opportunity for rich, multi-directional engagement with health
content, but often without any involvement of health professionals. New models of engagement, quality
assurance and evaluation are required to leverage the new opportunities interactive media creates, and to
mitigate potential harm from erroneous content [118,119].

We suggest there are many reasons to consider these differences in implementation elements when de-
signing interventions and interpreting effectiveness data. In particular, expectations for changes in com-
plex behaviors must be realistic and linked to the intensity of BCC delivery and the degree of personalized
problem-solving support that is provided [1,2]. Embedding mHealth BCC within multi-dimensional in-
terventions may help increase engagement and overcome limitations of specific mHealth delivery chan-
nels as well as addressing multiple drivers of target MNCH practices [16,44,85]. The differences between
the mHealth delivery approaches also have implications for allocation of human, financial and technical
resources. Job aid apps are deployed through the existing workforce of FIWs, while implementing voice
counseling services may require recruitment and training of new personnel. Quality assurance is man-
aged through the content development process for direct messaging and interactive media, and through
investment in building the capacity of frontline service providers for voice counseling and job aid apps.
Direct messaging and voice counseling utilize the phones already owned by users. Negotiating subsidized
airtime rates or toll-free calling facilitates inclusion of users in the poorest quintiles [64]. Interactive me-
dia interventions leverage users’ access to smartphone and internet technology. In contrast, interventions
deploying job aid apps typically provide smartphones to FLWs. This requires a concurrent investment in
training and support for adoption of new technology, and has implications for sustainability [102,113].

Limitations

We conducted extensive searching for this scoping review, but some eligible interventions may have been
missed, particularly from the programming domain. Searching the mHealth evidence base is complicated
by the wide dispersal of relevant papers across both the published and grey literature. We aimed to mit-
igate this challenge by using broad search terms and including multiple online repositories of mHealth
documents in the grey literature search, as well as leveraging networks of mHealth implementers to iden-
tify relevant projects. However, many mHealth programs are unevaluated or unreported and therefore
unavailable for review, and we were not able to include documents in languages other than English. There
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are many additional examples of projects implementing BCC for MNCH using mobile phones but those
without documented evaluation data or reflections on lessons learned were excluded.

This scoping review focused on BCC interventions for MNCH delivered via mobile phone to mothers
and families during pregnancy and the first five years of childhood. mHealth interventions targeting oth-
er stages of the lifecycle or designed to build FLW capacity, improve adherence to protocols or strengthen
communication between health providers were therefore not included, but may contribute to improved
quality of MNCH BCC delivery.

The shortage of rigorously evaluated mHealth interventions is a persistent challenge noted by many re-
viewers [5,12,13]. This scoping review was similarly constrained by the relatively small number of eligible
studies related to voice counseling and interactive media, and the wide variation between designs and in-

PAPERS

tervention contexts overall. However, the aim of a scoping review is to map the existing state of evidence

in order to provide direction for future development of the field, and this was achieved.

Recommendations for interventions

The recently released Digital Health Guidelines provide comprehensive guidance for mHealth interven-
tions [5]. The program examples we reviewed align with global guidance and emphasize in particular the
following principles for BCC intervention designs utilizing mobile phones:

i) Align both the content and the delivery channel to the context, based on formative research.

il) Ensure BCC messages are developed and tested with local partners so they will be relevant, under-
standable and appealing to the target audience.

iii) Use technology that is already familiar to the target users. If new technology will be introduced, be
prepared to provide ongoing training and support throughout implementation.

iv) Allow sufficient time for behavior change, especially on complex, habitual behaviors. The relative-
ly short duration of many mHealth projects does not allow a long enough implementation phase
after the design is tested and deployed.

Recommendations for research

The evidence base for mHealth approaches for BCC delivery is growing but critical gaps remain. We pro-
pose the following five areas for further research:

1) Effectiveness studies (trials or rigorous programmatic evaluations) of specific mHealth delivery
channels targeting specific MNCH outcomes, particularly studies comparing voice counseling and
direct messaging implemented both singly and in combination.

ii) Cost-effectiveness studies embedded within effectiveness studies, including comparisons of voice
counseling and direct messaging implemented both singly and in combination, and comparison
of hotline services with pro-active voice counseling.

iii) Theory-based Program Impact Pathway analyses to enhance understanding of how mHealth de-
livery approaches contribute to improved MNCH practices and outcomes.

iv) Implementation Science research, including project process evaluations, to inform best practice
guidance with a greater understanding of barriers and enablers to the effective use of mHealth ap-
proaches.

v) Evaluation and Quality Assurance methods and tools need to be developed and tested for use with
interactive media interventions.

CONCLUSION

There is a need for granular analysis of specific mHealth intervention approaches in order to inform
best practice guidance. We identified four different delivery approaches for MNCH BCC using mobile
phones, and reviewed the evidence for each from both effectiveness and implementation perspectives.
The effectiveness evidence base remains limited but is growing, particularly for direct messaging and job
aid interventions, and we propose five areas for further research. The four mHealth approaches differ in
key implementation elements, with implications for intensity of BCC delivery and other program design
considerations. BCC should always be contextualized both in terms of content and delivery approaches,
guided by formative research.
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