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AbstrACt
Objectives Undertake a systematic scoping review to 
determine how a research evidence base, in the form 
of existing systematic reviews in the field of mobile 
health (mHealth), constitutes education and training 
for community health workers (CHWs) who use mobile 
technologies in everyday work. The review was informed 
by the following research questions: does educational 
theory inform the design of the education and training 
component of mHealth interventions? How is education 
and training with mobile technology by CHWs in low-
income and middle-income countries categorised by 
existing systematic reviews? What is the basis for this 
categorisation?
setting The review explored the literature from 2000 
to 2017 to investigate how mHealth interventions have 
been positioned within the available evidence base in 
relation to their use of formal theories of learning.
results The scoping review found 24 primary studies 
that were categorised by 16 systematic reviews as 
supporting CHWs’ education and training using mobile 
technologies. However, when formal theories of learning 
from educational research were used to recategorise 
these 24 primary studies, only four could be coded 
as such. This identifies a problem with how CHWs’ 
education and training using mobile technologies 
is understood and categorised within the existing 
evidence base. This is because there is no agreed on, 
theoretically informed understanding of what counts as 
learning.
Conclusion The claims made by mHealth researchers 
and practitioners regarding the learning benefits of 
mobile technology are not based on research results 
that are underpinned by formal theories of learning. 
mHealth suffers from a reductionist view of learning 
that underestimates the complexities of the relationship 
between pedagogy and technology. This has resulted in 
miscategorisations of what constitutes CHWs’ education 
and training within the existing evidence base. This can 
be overcome by informed collaboration between the 
health and education communities.

IntrOduCtIOn 
The popularity of mobile phones in low-in-
come and middle-income countries (LMICs) 
has motivated their use in healthcare, partic-
ularly as a tool to support primary health-
care outreach by community health workers 
(CHWs) to those with little or no access to 
healthcare. CHWs usually receive limited but 
focused training on key health priorities in 
LMICs, and they play a vital role in supporting 
communities to better engage with the formal 
health system. While the precise scope of their 
role differs across LMICs (Oliver et al1 discuss 
their role in Kenya), they have become a vital 
part of strategies to address weaknesses in 
health systems. Mobile technology is increas-
ingly viewed as essential to the work of CHWs.

The field of mobile health (mHealth) 
investigates the role mobile technologies 
can play in healthcare. mHealth has many 

strengths and limitations of this study

 ► The study applied an innovative three-step scoping 
review methodology to unpack the evidence on mo-
bile technology’s contribution to the education and 
training of CHWs.

 ► In-depth primary analysis determined if theories of 
learning were used to conceptualise and categorise 
education and training in mobile health (mHealth).

 ► The study details if these theories were used to de-
sign and implement the education and training com-
ponent of mHealth interventions for CHWs.

 ► The in-depth primary analysis of theories of learning 
is limited to programmatic information reported in 
the identified primary studies.

 ► The review is limited to papers included in sys-
tematic reviews published in English between 
2000 and 2017.
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functionalities,2 3 one of which is to provide education 
and training for CHWs. Delivering individual access to 
educational material is the primary means of achieving 
this,4 particularly in contexts where face-to-face training 
is limited. Yet, such information dissemination models 
of education are well known to miss the wider social and 
cultural aspects of learning inherent to healthcare prac-
tice,5 and more relevant educational theories, including 
inquiry learning, experiential learning and situated 
learning, are used in other areas of healthcare practice.6–8

Educational researchers have built on these founda-
tional theories to develop concepts of workplace-based 
learning and mobile learning,9 10 which are designed to 
support learners to produce new knowledge using tech-
nology while working. However, it is unclear if or how 
workplace-based learning and mobile learning research 
has been incorporated into mHealth platforms. Prelimi-
nary indicators suggest that almost all ‘education theory’ 
is ignored. For example, in Labrique et al’s11 widely 
regarded mHealth framework, none of the example 
interventions in the category ‘provider training and 
education’ (p. 164) are informed by formal theories of 
workplace-based or mobile learning. Other categories, 
such as ‘electronic decision-support’ could be considered 
workplace-based learning. The problem is further compli-
cated by the fact that in two systematic reviews of mHealth 
interventions,3 12 the same underlying mechanisms of 
information dissemination and increased communication 
are applied to two very different challenges: (A) patient 
education for behaviour change and (B) CHWs’ contin-
uous professional development. Yet, from an educational 
perspective, it is challenging to equate mHealth interven-
tions that provide health-related information with inter-
ventions trying to change CHW’s practice and support 
professional development; the underlying pedagogical 
mechanisms required for both types of interventions 
differ significantly in nature and scale.

Consequently, there is a pressing need to understand: 
(1) if and how educational theories are being incorpo-
rated into mHealth platforms currently? (2) How the 
adoption of a novel educational lens can inform the 
future development of mHealth technology for use by 
CHWs?

While multiple reviews of mHealth in LMICs have 
recently been published, this systematic scoping review is 
the first to combine theories of workplace-based learning 
and mobile learning and apply them to mHealth research 
on education and training for CHWs in LMICs. The focus 
of the review is not on measurable endpoints of education 
and training, but rather on how the educational compo-
nents have been conceptualised within existing mHealth 
research.

MethOds
review approach
We conducted a systematic scoping review of the research 
evidence on the use of mobile technologies to facilitate 

CHWs’ education and training in LMICs. A scoping 
review is defined13 as ‘a form of knowledge synthesis 
that addresses an exploratory research question aimed 
at mapping key concepts, types of evidence, and gaps 
in research related to a defined area or field by system-
atically searching, selecting, and synthesising existing 
knowledge’ (p. 1292). Scoping reviews are part of the 
family of research synthesis methods but, compared with 
systematic reviews, address broader research questions. 
They aim to provide an overview and organisation of 
existing knowledge rather than a narrow synthesis of a 
predefined research question.14 15 Usually, this different 
synthesis approach is conducted over a shorter timeframe 
than systematic reviews, using more targeted search terms 
and focuses less on the critical appraisal of the included 
evidence.

A scoping review approach was chosen for this study 
because we wanted to explore how existing literature has 
conceptualised and operationalised the use of mobile 
technologies to support CHWs’ learning practices. The 
focus is on the diversity of understandings and definitions 
of CHWs’ education and training in the existing litera-
ture and what patterns and gaps might emerge from a 
systematic analysis of this body of knowledge.i In order 
to capture the conceptualisation and positioning of 
mHealth interventions that have an education or training 
component, our scoping review targeted existing system-
atic reviews of mHealth interventions rather than primary 
studies as a first level of analysis. Unlike primary studies, 
these reviews require an explicit conceptual framework—
including Labrique’s framework—in order to group 
mHealth interventions for analysis. Consequently, we 
can derive the positioning and categorisation of different 
mHealth interventions with respect to their support for 
CHWs’ education and training from these systematic 
reviews.

Our scoping review followed explicit and transparent 
research steps to explore the research evidence on 
mHealth and CHWs’ education and training. A review 
protocol was not published, and the study was not regis-
tered with PROSPERO, as these mechanisms are not 
applied to scoping reviews.13 14

We followed a novel three-step approach in our scoping 
review that combined secondary research methods with 
a primary reanalysis of the included studies. In the first 
step, existing systematic reviews investigating CHWs’ 
education and training when using mobile technologies 
were sought. As outlined above, this novel approach was 
necessary to allow us to investigate how different mHealth 
interventions were categorised in relation to education 
and training within the evidence base. In the second step, 
we then extracted the primary studies included in these 
reviews in order to provide a descriptive account of the 

i We were not concerned with whether mobile technologies are effec-
tive in increasing learning outcomes or how CHWs perceive the use of 
mobile technologies. These types of research questions lend themselves 
to full systematic reviews.
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included mHealth interventions and the wider character-
istics of the evidence base. In the third step, we conducted 
a primary reanalysis of the included mHealth interven-
tions, which were recoded with respect to their education 
or training component. That is, we used two coding frame-
works inspired by different theories of learning: work-
place-based learning and mobile learning.9 10 These two 
theories were selected because they are both well devel-
oped, proven and have been applied in multiple projects 
in the education literature. Each builds on over a decade 
of research and draws together key conceptual points 
into practically applicable frameworks.

The chosen coding frameworks were then applied to 
the primary studies included in the systematic review. 
As a result, we obtained two different set of results on 
how mHealth interventions were categorised regarding 
their support for CHWs’ education and training: (1) 
the categorisation of interventions in the systematic 
reviews themselves and (2) our recategorisation of the 
same interventions using explicit learning from educa-
tional research. These two sets of categorisations allowed 
us to juxtapose the prevailing positioning and under-
standing of education and training in mHealth with a 
more pedagogically grounded understanding. A more 
traditional review approach, without this reanalysis of 
primary studies, would not have allowed us to juxtapose 
these different understandings. The same applies had we 
followed a systematic review approach that only included 
primary studies and not the existing reviews themselves. 
We elaborate on the methods employed in each step 
below.

step 1: review of existing systematic reviews
Search methods
We designed an exhaustive and sensitive search strategy 
to identify all relevant reviews of mHealth interventions 
that included CHWs’ education and training facilitated 
by mobile technologies in LMICs. The search strategy was 
deliberately designed to be overinclusive. Search terms 
were formulated to identify any mHealth review covering 
LMICs, and we manually filtered down the reviews rele-
vant to CHWs’ education and training. Likewise, despite 
being focused on CHWs in our review, our search strategy 
did not specify terms related to CHWs. Both decisions 
ensured that no relevant reviews were excluded during 
the search. The full search terms therefore only included 
key words for the concepts ‘mHealth’, ‘systematic review’ 
and ‘LMICs’. Concepts were combined using the AND 
boolean operator to develop a master search string 
(online supplementary material 1).

The full search string was then applied to a range of 
academic databases in the health and social sciences: 
CINAHL, PubMed; MEDLINE, PsychInfo, ERIC, Educa-
tion Full-text and ISI Web of Science. Database searches 
covered the period 2000–2017. The year 2000 as a cut-off 
date was chosen as mobile technologies did not see wide-
spread application to support healthcare in LMICs before 
then. In addition, we also searched the grey literature for 

reviews relevant for inclusion. Grey literature sources 
included Google and Google Scholar searches as well as 
specialised systematic review databases, that is, Cochrane 
Library of Systematic Reviews, Campbell Library and 
the 3ie database of international development reviews. 
Lastly, reference lists of included reviews were used as an 
additional source for snowball searching for additional 
reviews. A full record of the conducted search is provided 
in online supplementary material 2.

Inclusion criteria
We formulated explicit inclusion criteria that determined 
what reviews were eligible for inclusion in our scoping 
review. Conceptually, this referred to existing systematic 
reviews of mHealth interventions that support CHWs’ 
education and training in LMICs. To operationalise this 
into transparent inclusion criteria, the following defini-
tions were applied.

Population
CHWs were defined broadly in line with the WHO’s 2007 
definition of lay health workers as applied in Lewin et al16:

Community health workers should be members of 
the communities where they work, should be select-
ed by the communities, should be answerable to the 
communities for their activities, should be supported 
by the health system but not necessarily a part of its 
organization, and have shorter training than profes-
sional workers. (p. 3)

This definition allows for different types of healthcare 
workers to be classified as CHWs in different contexts. 
Reviews were included as long as they covered mHealth 
interventions applied by or for CHWs regardless of 
whether CHWs were the main focus of the review. LMICs 
were defined using the World Bank classification of econ-
omies.17 To be included, reviews had to focus on LMICs 
and for reviews that had no regional scope, at least 50% 
of the included studies had to be from LMICs in order for 
the review to be featured in our scoping review.

Intervention
Reviews had to include mHealth interventions that used 
mobile technology to facilitate CHWs’ education and 
training. This excludes reviews that focus on fixed ICT 
infrastructure such as desktop PCs and fixed diagnostic 
ICTs only. Education and training was defined broadly, and 
we followed the reviews’ positioning of interventions as to 
how they facilitated learning. In addition, we included the 
following categories used in reviews based on Labrique et 
al’s framework to ensure no relevant interventions were 
missed: decision support, provider–provider communica-
tion, provider work planning and scheduling, data collec-
tion and reporting. A systematic review covering any of 
the above categories was thus included in our scoping 
review. This was because each of these categories could 
potentially be framed as supporting the CHWs’ education 
and training using conceptualisations of workplace-based 

https://dx.doi.org/10.1136/bmjopen-2017-019827
https://dx.doi.org/10.1136/bmjopen-2017-019827
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learning and mobile learning. For example, improved 
communication between CHWs could support collab-
oration and social learning. Likewise, following explicit 
decision-making algorithms could lead to the learning 
and acquisition of new and improved practices by CHWs. 
Both ‘provider work planning and scheduling’ and ‘data 
collection and reporting’ can offer CHWs with opportu-
nities for reflective practice, for example, by providing 
insights into the relationship between data capture and 
decision making. Reviewing cohort data could offer 
supervisors the opportunity to support peer learning. 
Again, we aimed to be overinclusive at this stage so as not 
to miss any relevant reviews.

Research design
To be included, studies had to qualify as a ‘systematic 
review’, which was defined broadly for this scoping review. 
Any type of research synthesis was included as long as a 
structured and transparent review approach was applied. 
Indicators of a structured review approach referred to: 
reporting of (1) a systematic search; (2) predefined 
inclusion criteria; and (3) a stated method of synthesis. 
Indicators of a transparent review approach referred 
to: reporting of (1) numbers of searched and included 
studies; (2) a summary table of included studies; and 
(3) a discussion of the strengths of the evidence in the 
synthesis.

Outcomes
No studies were excluded on the basis of measured 
outcomes or applied outcome measures because inter-
vention effectiveness was not of concern in this scoping 
review.

screening and coding of reviews
Two reviewers screened all search hits for potentially 
relevant systematic reviews at title and abstract. Full-texts 
of potentially relevant reviews were then sought and 
screened again against our inclusion criteria. A subset 
of 10% of the citations eligible of full-text screening 
were double-screened to assess inter-reviewer reliability. 
Disagreements between reviewers were resolved by joint 
discussion with a third reviewer acting as an arbitrator. 
Following the screening, included systematic reviews were 
then coded for two high-level characteristics: (1) applied 
framework to categorise interventions and (2) included 
mHealth interventions.

Critical appraisal
As this is a scoping review, no critical appraisal of either 
included reviews or primary studies was conducted.

step 2: extraction of primary studies from the included 
reviews
Identification of primary studies
Having identified eligible reviews, we then extracted 
the primary studies included in each review for further 
analysis. That is, the included systematic reviews served 
as the data source for primary studies. We only searched 

the relevant systematic reviews under the intervention 
categories that could potentially relate to education and 
training. Extracting only primary studies that existing 
systematic reviews had coded and categorised as related to 
education and training allows us to unpack and examine 
this positioning.

We did not conduct an independent scientific search 
for relevant primary studies in addition to the search for 
systematic reviews. Including primary studies that were 
not found in existing systematic reviews would not have 
revealed any new information regarding how the primary 
studies were categorised. As a result, primary studies of 
mHealth interventions and CHWs that were not included 
in any of the systematic reviews were excluded from our 
scoping review. In practice, this refers mainly to primary 
studies published after the included systematic reviews 
were conducted. (Searches for the two most up-to-date 
systematic reviews18 19 included in our scoping review 
were completed in December 2015.)

Inclusion criteria for primary studies
In terms of population, intervention and outcome, the 
inclusion criteria of the primary studies were identical 
to the criteria for systematic reviews. In terms of study 
design, however, primary studies could be of any empir-
ical research design that investigated an applied mHealth 
intervention. This included both quantitative and quali-
tative research designs but excluded designs that assessed 
interventions in a lab setting and/or assessed percep-
tions and feasibility of a future intervention implemen-
tation.20 21

Screening and coding of primary studies
All primary studies allocated to the eligible intervention 
categories explained above were screened at full text 
by two reviewers. The same quality assurance processes 
as used for the screening of the systematic reviews were 
implemented. We designed an explicit coding tool to 
capture key characteristics related to the type of CHWs, 
the type of mHealth intervention and technology applied, 
the context in which it was applied, as well as the educa-
tional event or process facilitated by the technology.

step 3: primary analysis of study’s categorisation as 
supporting the education and training of ChWs
Two well-established coding frameworks from educa-
tional research feature the key pedagogical attributes of 
workplace-based and mobile learning: Eraut and Hirsh9 
for workplace-based learning and Kearney et al10 for 
mobile learning. Applying these two frameworks as our 
coding tool allowed us to recode the primary studies 
in order to investigate whether their claim to facilitate 
CHWs’ education and training did hold true from a peda-
gogical perspective. In this last step, we thus can compare 
the outcomes of this pedagogically informed coding tool 
with the reported codes in the reviews. Again, two inde-
pendent reviewers applied the coding tool with a third 
reviewer acting as an arbitrator in case of disagreement.
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review limitations
There are three key limitations to this review. First, only 
English-language articles were considered for inclusion. 
Second, systematic reviews published up to 2017 only 
cover primary studies published up to 2015. Studies 
published after this date were not identified by the 
systematic reviews and by extension are not covered by 
our scoping review. In general, relying on systematic 
reviews as an identification strategy entails the risk that 
our review is subject to a limitation in scope because we 
can only reproduce the scope of the included systematic 
reviews in our own review.ii Third, only a partial range of 
grey literature was searched, and mHealth conferences 
were not covered.

Patient and public involvement
Patients or the public were not involved in this research.

ii However, this limitation is mitigated by the large number of identified 
systematic reviews (n=16), which provide large depth and breadth in the 
scope of included systematic reviews and thus in our own scoping review.

FIndIngs
search results
Searches were run between March and May 2016 and 
updated in June 2017. They yielded a total of 5379 cita-
tions from 12 different sources (figure 1). After screening 
these citations on title and abstract, the large majority 
of citations were not relevant (n=5281)—a result of our 
deliberately overinclusive search strategy. We identified 
98 existing reviews that on title and abstract met our inclu-
sion criteria. Full texts of these reviews were then sought, 
and reviews screened for inclusion in more detail. This 
in-depth screening excluded a further 82 reviews leaving 
only 16 reviews that met the predefined inclusion criteria. 
Reasons for exclusion at full-text screening referred to: 
reviews not including studies from LMICs (n=33); not 
including studies that focus on CHWs as a population 
(n=22); not classified as following a structured and trans-
parent review method (n=13); not including studies that 
focus on mobile technologies to facilitate training and 
learning (n=12); and not including studies that focus on 
mobile technologies (n=2). As a result, we were left with 

Figure 1 PRISMA flow chart of identification and inclusion of studies. CHWs, community health workers; LMICs, low-
income  and middle-income countries; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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16 reviews that included research evidence on the appli-
cation of mobile technologies to facilitate CHWs’ educa-
tion and training in LMICs.

In a second step, we then extracted the primary studies 
included in the 16 systematic reviews. We only extracted 
primary studies that were coded in the reviews to fit 
intervention categories associated with CHWs’ educa-
tion and training. As explained above, this referred 
to: provider training and education, decision support, 
provider–provider communication, provider work plan-
ning and scheduling, and data collection and reporting. 
Controlling for duplicates, we identified 24 studies that 
were included in the systematic reviews. Online supple-
mentary material 3 provides a list of all systematic reviews 
and primary studies that were included in our scoping 
review.

description of mhealth interventions: how did they facilitate 
ChWs’ education and training?
We extracted descriptive information from all 24 
included primary studies using a structured coding 
tool. A summary table of the extracted data per study is 
presented in online supplementary material 4. Of the 24 
primary studies extracted from the 16 systematic reviews, 
three were undertaken in Kenya, three in Malawi, three 
in Tanzania, two in Ghana, two in Rwanda and two in 
South Africa. One study was undertaken in: Bangladesh, 
Ethiopia, Guatemala, Nigeria, Liberia, Uganda, India 
and Pakistan, respectively. One study was conducted in 
multiple countries (Mexico and Guatemala). Seventeen 
studies were undertaken in a rural setting, one in both 
urban and rural, one periurban and four urban, with one 
setting undetermined. SMS was used in eight of the studies 
(including RapidSMS and FrontlineSMS), CommCare 
in five studies, MoTECH in one, Java Applets in three, 
customised designs in three studies and standard voice 
calls in two studies. One tool was undetermined, and one 
used a Palm Pilot PDA.

Intervention participants were described as CHWs in 
13 studies, while 2 studies referred to traditional birth 
attendants. In nine studies, different terms were used to 
describe healthcare workers fitting the above definition of 
CHWs. Examples of these include: village elders, commu-
nity health volunteer, health surveillance assistant and 
accredited social health activist. The number of CHWs 
involved in the mHealth interventions ranged from 5 to 
638 with a median of 75. Only seven studies reached more 
than 100 CHWs. In all but one study,22 the CHWs involved 
in the mHealth intervention were synonymous with the 
research sample.

The 24 studies included in the 16 systematic reviews 
reported a range of mHealth interventions that were 
positioned to facilitate CHWs’ education and training. Of 
the 24 extracted primary studies, a majority were grouped 
by the systematic reviews to provide direct training and 
education to CHWs (n=16) (figure 2). This could refer, 
for example, to using mobiles to facilitate continued 
professional development. A similar number of studies 

used mobile devices to enhance the communication 
between CHWs as well as with their supervisors (n=14). 
For instance, through use of SMS feedback and rapid 
response services in order to enhance CHWs’ access to 
information and support learning. Other common inter-
vention categories referred to the application of mobiles 
to train CHWs to collect and manage medical data (n=13), 
the use of technology-supported decision-making tools 
(n=11) and the facilitation of supervision of CHWs (n=8).

Methodological approaches
A variety of methodological approaches with a range 
of research methods and designs were used: case study 
(n=7), pilot study (n=6), mixed methods (n=4) and quasi-
experimental designs (n=4). There were only two RCTs 
and one technical evaluation, and one study where the 
methods used could not be determined.

discrepancies in categorisation
The same studies reported by different reviews were not 
consistently categorised in their relation to CHWs’ educa-
tion and training. For example, a study that reported on 
mobile phone text message reminders to support Kenyan 
health workers’ adherence to malaria treatment guide-
lines23 was included in five reviews but was alternatively 
categorised as a decision support tool, a monitoring and 
compliance device or as a training and education inter-
vention (online supplementary material 5). This pattern 
characterises the entire sample, where there is a large 
overlap between the primary studies included in the 
systematic reviews, but little overlap in their allocation to 
intervention categories. On average, each primary study 
is allocated to three different intervention categories 
across different or within reviews. Of the primary studies 
allocated to multiple categories (n=14), only four studies 
are consistently allocated to the same intervention cate-
gory across reviews (see online supplementary material 5, 
column 1). As a result, there seems to be little agreement 
between reviews regarding what type of interventions can 
directly facilitate CHWs’ education and training and how 
such learning can be defined.

This is not surprising given that the challenges of cate-
gorisation are well known.24 However, given the large vari-
ance in the allocation of interventions, there is a need for 
mHealth researchers to develop a clearer understanding 
of what counts as education and training for CHWs. To 
overcome the seemingly ad hoc manner of categorisation, 
we used educational research to develop a refined coding 
tool (see online supplementary materials 5 and 6) This 
tool is based on pedagogical frameworks for workplace 
and mobile learning9 10 and is applied to assess the exact 
nature of education and training that was supported by 
the mHealth interventions.

recoding of mhealth interventions using educational 
frameworks
The results of our reanalysis of the included primary 
studies and whether the reported mHealth interventions 

https://dx.doi.org/10.1136/bmjopen-2017-019827
https://dx.doi.org/10.1136/bmjopen-2017-019827
https://dx.doi.org/10.1136/bmjopen-2017-019827
https://dx.doi.org/10.1136/bmjopen-2017-019827
https://dx.doi.org/10.1136/bmjopen-2017-019827
https://dx.doi.org/10.1136/bmjopen-2017-019827
https://dx.doi.org/10.1136/bmjopen-2017-019827
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could indeed be positioned to facilitate CHWs’ education 
and training through the use of mobiles are presented in 
online supplementary material 5.

In online supplementary material 5, columns 2 and 3 
show the findings of our recoding of whether the inter-
ventions can be classified as workplace learning (column 
2) or mobile learning (column 3). The key criterion to 
determine if an intervention supports practice-based 
mobile learning was that at least one aspect of work-
place-based learning and one aspect of mobile learning 
were addressed (see online supplementary material 6 
for the coding tool). From recoding the primary studies 
using the educational frameworks, we find that only four 
mHealth interventions23 25–27 could be positioned as facil-
itating CHWs’ education and training through the use 
of mobile technology. That is, of the 24 studies that are 
allocated in the systematic reviews to categories associ-
ated with a potential educational use of technology, the 
allocation of 20 studies cannot be confirmed from a peda-
gogic perspective. The only four studies where the alloca-
tion can be confirmed are highlighted in green in online 
supplementary material 5.

dIsCussIOn
Of the four studies that remained after recoding,23 25–27 
all exhibited elements of workplace-based and mobile 

learning (see online supplementary material 6). However, 
the ways in which these elements were implemented was 
weak from an educational research perspective. The 
need to produce evidence on how mobile technology can 
support reflective and interactive forms of CHWs’ educa-
tion and training, particularly coaching, supervision and 
mentoring, remain critically neglected overall. mHealth 
interventions are not building effectively enough on 
previous global health research,28 which has evidenced 
how good-quality supervision ‘is one the key approaches 
to improving the quality of health care’ (p. 3). This is 
particularly true when it is backed up by regular support 
and feedback.29–34

Instead, priority seemed to be given to easily scalable 
basic technologies that use an information dissemination 
model of learning to ensure CHW adherence to stan-
dardised practice (eg, simplified guidelines on protocols 
sent via text messages). Learner agency was not a core 
priority. In three out of the four studies,23 25 26 agency was 
trumped by the need for CHWs to be held accountable to 
managerial oversight. Simplistic approaches, which focus 
on measuring the volume of information that CHWs are 
exposed to as a proxy for education and training, have 
their limitations. It is unclear how they can empower 
CHWs, and there is a danger that the drive for improved 

Figure 2 Overview of mHealth intervention categories taken directly from the 16 included systematic reviews. The primary 
studies were often characterised differently by different systematic reviews. mHealth, mobile health.
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efficiency through mobile technology could have the 
adverse effect of deprofessionalisation,35 potentially 
leading to a weakening of community-based health struc-
tures in the longer term. Instead, mHealth training inter-
ventions need to be seen as part of a wider learning health 
systems approach36 to support the training of CHWs and 
as such cannot be considered in isolation.

Decision-support tools offer a means by which to 
generate insights into CHW practice and could be used 
as a medium to improve learning. However, the ways in 
which this could be implemented were not explored in 
detail. Svoronos et al26 chose to focus on the details of 
system implementation. While in Blaschke et al,25 CHWs 
‘stated that they felt empowered’ (p. 24) by the automatic 
provision of a patient’s weight for height calculation, 
but how this impacted on changes in practice through 
improved learning was not provided.

Instead of focusing on the developmental needs of 
CHWs, mHealth interventions in the main concentrate 
on providing CHWs with tools to support activities for 
which they may not know the wider significance due to 
lack of training. Jones et al37 (the qualitative evaluation of 
the Zurovac et al23 RCT) are open in the weaknesses of this 
aspect of their work: ‘it was clear that many of the partic-
ipants believed that the type of training they received did 
not provide them with an adequate understanding of 
the importance of the new knowledge, or of the positive 
outcomes that a change in practice could bring’ (p. 4). 
They also noted that ‘few participants mentioned the 

messages in terms of “support supervision”, rather that 
they were made to feel somewhat guilty for not employing 
proper practice’.37 This is not surprising as using mobile 
technology for such a nuanced task as supportive supervi-
sion is challenging. Our previous work has demonstrated 
how CHWs and their supervisors used mobile messaging 
platforms (eg, Whatsapp) to engage in virtual one-to-one, 
group and peer-to-peer forms of supportive supervision.38 
Additional research is needed to investigate how tech-
nology can be embedded within successful supportive 
supervisory systems.

The one study that matched most closely what is known 
about mobile and workplace learning was Martínez-
Fernández et al.28 In this study, mobile phones were used 
by 125 CHWs ‘to make consultations regarding issues 
about which they are unsure; send full epidemiological 
and clinical information related to the cases they attend; 
receive continuous training, and perform community 
health promotion and prevention activities through 
distance learning sessions’ (p. 284). After being given 
some technical training on phone use and data collec-
tion, they were provided with basic initial training in 
vital signs monitoring and in the identification of signs 
of distress in children and pregnant women. The CHWs 
could use their phones for teleconsultations with medical 
staff (gynaecologists, paediatricians, internists and 
surgeons). Quarterly face-to-face training was augmented 
by teletraining. It is very clear that this intervention had 
a much stronger focus on ‘work processes as a by-product 

Table 1 Summary of the implications of our key discussion points

Key discussion points Implications

There is a large overlap between the primary studies 
included in the systematic reviews but little overlap in their 
allocation to intervention categories.

Potential for misclassification. Further research is required to 
determine more robust classification categories.

As a result, there seems to be little agreement between 
reviews regarding what type of interventions can directly 
facilitate CHWs’ education and training and how such 
learning can be defined.

There is not a coherent evidence base due to a lack of primary 
studies explicitly detailing the role of their interventions in learning 
and training.

We used educational research to develop a refined coding 
tool

The coding tool we used is available in online supplementary 
material 6. Details of the theories it is based on is available in 
online supplementary material 7.
The tool was designed to be refined as the evidence base 
develops.

The need to produce evidence on how mobile technology 
can support reflective and interactive forms of CHWs’ 
education and training, particularly coaching, supervision 
and mentoring, remain critically neglected overall.

A new interdisciplinary research agenda on training and education 
in mHealth that builds on existing global health research and 
moves away from information dissemination model of learning is 
needed.

Focus on the developmental needs of CHWs to improve 
their practice.

Targeted training approaches that use new technologies in 
innovative ways to promote CHWs’ CPD are required. In particular, 
theories of work-based learning need to be better implemented.

The review has highlighted the need for more evidence on 
the precise nature of CHWs’ education and training that 
can be supported by mHealth interventions.

CHWs’ decision support tools would have the means to offer 
insights into CHWs’ learning, but studies generally do not explore 
learning aspects of these tools. At most, learning is seen as a 
positive by-product. We argue that primary studies should include 
better documentation of learning practices where applicable.

CHWs, community health workers; CPD, continued professional development; mHealth, mobile health.
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of learning’ including ‘consultation’ and ‘embedding 
on-going training within the intervention design’, a fact 
overlooked by the other interventions. The key findings 
are summarised in table 1.

Limitations
Our scoping review only covers systematic reviews 
published up to 2017, which means that only primary 
studies published up to 2015 were included. Our work 
is open to the biases inherent in relying on existing 
systematic reviews. However, the scoping review seems 
well designed to deal with these: first, we included a large 
number of systematic reviews (n=16), ensuring a wide 
coverage of primary studies included in these reviews. 
Second, we further reanalyse the studies included in 
these reviews to mitigate any quality concerns regarding 
the included systematic reviews themselves. In targeting 
secondary literature, we rely on education researchers’ 
interpretation of mobile learning and workplace-based 
learning in order to unpack patterns in categorisations 
and conceptualisations. We have made this process trans-
parent through inclusion of our coding tool (see online 
supplementary material 6) and references.9 10 38–48 Other 
researchers may take an alternative perspective on this 
literature.

COnCLusIOn
The findings from this scoping review suggest the mHealth 
literature is in danger of overclaiming regarding its 
ability to promote CHWs’ education and training within 
a community work context. Studies claiming to have an 
educational component to their mHealth intervention 
were not often informed by educational theory nor was 
the educational approach taken well documented. The 
review has highlighted the need for more evidence on 
the precise nature of CHWs’ education and training that 
can be supported by mHealth interventions. This needs 
to start with improved categorisation, building on educa-
tional frameworks and richer accounts of learning.39 The 
mechanisms for achieving educational outcomes are still 
unknown, and educational theory should be embedded 
in the design of an intervention as well as in its evaluation, 
for which further cross-disciplinary work between global 
health and education is needed. Appropriate models of 
technology-enhanced learning40–42 and extended use 
of educational theories will enable the development of 
much needed robust evidence on the role of technology 
in supporting CHWs’ education and training in mHealth. 
Achieving this will be challenging, given the complex 
realities of using mHealth in low-income settings. Never-
theless, we promote49 the use of training tools that 
employ empirically proven equitable pedagogic strategies 
to maximise learning as a continual process of ‘participa-
tion’,43 within a social justice approach to global health.50
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