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Abstract. This  paper  examines  an  ongoing  mobile  health  (mHealth)  initiative  in
Sierra Leone.  The objective is to describe the ontological perspective and method-
ological approach used which relies on critical realism and Archer’s morphogenetic
approach.  Such a critical realist-based approach addresses many of the concerns asso-
ciated with the interpretivist and positivist philosophical duopoly that has dominated
the ICT4D field for many years.  The approach allows the mechanisms that deter-
mined what caused the events associated with the mHealth case to be hypothesized,
thus making clear why this mHealth case has sustained through many challenges.  
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1 Introduction

Over the last decade, information and communications technology (ICT) has become
more important and ubiquitous across developing countries.  This is particularly true
of mobile phones which are pervasive in many developing countries.  Mobile tech-
nologies are also key to meeting the Sustainable Development  Goals, and have thus
become an integral  part of many projects in a variety of fields such as healthcare,
emergency management, and food and water security (Masiero 2018).  This makes it
easy to understand why the number of mHealth implementations around the world has
been increasing dramatically  (e.g. Purkayastha, Manda, and Sanner 2013, Cameron,
Ramaprasad,  and Syn 2017, White et  al.  2016, Sundin, Callan, and Mehta 2016).
However, while mHealth has the potential to transform health services and to increase
access to healthcare (e.g. Hurt et al. 2016, Latif et al. 2017, Agarwal et al. 2016, Be-
ratarrechea et al. 2017), the design, implementation and adoption of mHealth in devel-
oping countries  is  beset  with wide-ranging challenges and many mHealth projects
have been unable to sustain or demonstrate any significant impact at scale (e.g. Chig-
ona, Nyemba, and Metfula 2012, Manda and Msosa 2012, Kahn, Yang, and Kahn
2010,  Latif  et  al.  2017,  Sundin,  Callan,  and  Mehta  2016).   This  is  because  any
mHealth implementation in such environments is bound to be shaped by a variety of
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social, cultural, political, environmental, technological and ideological factors.  Fail-
ure and underperformance of mHealth projects in these fields has a direct impact on
human lives  (Masiero 2018), making it important to understand the reasons why so
many ICT4D and mHealth projects underperform and fail to scale and sustain.

The ICT4D literature does provide guidance on this  and numerous studies have
produced insights into what goes wrong (e.g. Avgerou 2007).  However, this body of
work is dominated by interpretivist and positivist approaches (Gomez 2013, Walsham
and Sahay 2006), and each of these paradigms has a number of limitations that con-
strain ICT4D research (Heeks and Wall 2018).  The limitations and weaknesses of in-
terpretivist and positivist approaches have been subject to much debate within the in-
formation systems and ICT4D communities over the last decade, and the space con-
straints imposed by this paper prohibit any in-depth discussion.  Suffice it to empha-
size that the research paradigm chosen is important as it guides research direction,
methodology and conduct.  In addition, it determines the way that research questions
can  be  asked  and  answered  and  the  manner  in  which  findings  can  be  presented
(Hughes and Sharrock 2016).  Research paradigms therefore determine what we as re-
searchers see and do not see, and what we do and do not do in ICT4D research (Heeks
and Wall 2018).  

In an attempt to address both the generic and specific concerns associated with the
philosophical  duopoly  that  dominates  ICT4D research,  this  paper  adopts  a  “third
way” research paradigm: critical realism (Bhaskar 1975, 1979).  This philosophical
approach is adopted for a variety of reasons, not least of which is the claim that there
is a generic ability of critical realism to address issues seen as concerns for ICT4D re-
search (Heeks and Wall 2018).  Also, it has been suggested that the field of mHealth
in developing countries is better researched by using approaches involving the use of
critical theory and critical realism (Lemayian and Omwansa 2013). 

This philosophical approach guided the development of a critical realist-based re-
search framework which is applied to an ongoing mHealth case in Bonthe District,
Sierra Leone.  The aspiration is that the research framework will contribute to provid-
ing insights on why this mHealth case sustained through a variety of challenges.  The
mHealth  case  is  briefly  introduced  in  the  following  section,  with  the  theoretical
framework and methodology presented in section 3.  Results are presented in section
4 before the paper concludes with a brief summary.

2 mHealth in Sierra Leone

In an effort to improve the public health systems, the Ministry of Health in Sierra
Leone  introduced  a  policy  of  integration  of  voluntary  community  health  workers
(CHWs) into the health system in 2012.  In an attempt to leverage and aid the work of
the  CHWs,  the  Access  to Infant  and  Maternal  Health  (AIM-Health)  Programme
(World Vision 2015) was initiated in 2012.  AIM-Health contained an mHealth com-
ponent which commenced as a pilot in Bonthe District, Sierra Leone in January 2013.
Nokia Java based mobile phones with an mHealth app preinstalled were given to the
CHWs.  The mHealth app allowed the CHWs to view which household visits were
due, register pregnant women, make emergency referrals to their affiliated health cen-
tre, track their own progress, and collect household data for transmission to the health
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facility to support clinical and managerial  decision-making  (Wall et al. 2013, Val-
lières et al. 2013).

The mHealth project continued after completion of the pilot phase in April 2014,
with ambitious plans in place to scale across Bonthe District and the whole of Sierra
Leone by the end of that year.  These plans were thrown into chaos when the Ebola
virus epidemic struck in May 2014.  The epidemic impacted the mHealth project se-
verely with many key people leaving, scarce resources being redeployed, and govern-
ment  restrictions  on  the  movement  and  association  of  people.   Sierra  Leone  an-
nounced that it was Ebola free in March 2016, but the cost of the epidemic had been
immense. According to the World Health Organization (2016) the total death toll in
Sierra Leone was 3,955 with 11,308 deaths in total attributed to Ebola across the af-
fected countries in West Africa.  It is also estimated that there had been a 23% de-
crease in health services delivery in Sierra Leone during that time, with the country
losing 7% of its healthcare workers (Evans, Goldstein, and Popova 2015).  

Figure 1: Ebola incidence rates in Sierra Leone (Ribacke et al. 2016)

As can be seen in Figure 1, the incidence of Ebola in Bonthe District was not as
high as other areas in Sierra Leone at 0-50 cases per 100,000 people (Ribacke et al.
2016).  Despite this, the capacity of the mHealth management team in Bonthe District
was greatly reduced during the course of the Ebola epidemic (e.g. the AIM-Health
project manager was redeployed, and the digital health M&E technical specialist left
the project), many of the CHWs continued to use the original Nokia mobile phones
and mHealth app as part of their work.  In addition, a different cohort of CHWs were
given  Nokia  ASHA mobile  phones  as  part  of  an  Ebola  community  mobilization
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project.  This Ebola project trained the CHWs to use the mobile phones to provide in-
formation on Ebola to the community, take sick people to the health centre, and report
suspected Ebola cases.  Although the activity of the CHWs was restricted during this
time, data continued to be collected on the original Nokia C2-01 phones that still ex-
isted and had a functioning mHealth app installed.  This happened even though many
of  the  original  phones  had  been  broken,  damaged  or  stolen.   Also,  the  original
mHealth app had stopped working at  some time during the Ebola crisis as  it  had
ceased to be supported on the Java platform. 

3 Theoretical Framework and Methodology

This section presents  the research question and outlines the theoretical  framework
adopted.   The research  adopts  a  qualitative,  longitudinal  case  study methodology
combined with a critical realist ontological perspective.  We do not attempt to provide
a detailed and comprehensive account of critical realism nor to contribute to the many
ontological debates that exist on the relative strengths of various philosophical and
ontological approaches to research.  Instead, what is presented is an account of critical
realism sufficient to provide an understanding of the philosophical and methodologi-
cal approaches used. 

Research questions in critical  realist-based research should take a certain form.
According to Easton (2010, p. 121) the most fundamental aim of critical realism is ex-
planation, or answers to the question “what caused those events to happen?”.  In other
words, critical realist-based research questions should be of the form “what caused the
events associated with the phenomenon to occur” (Easton 2010, p. 123).  Taking this
into account, the  primary research question asks why the mHealth project in Sierra
Leone evolved the way it did, and what were the mechanisms that determined this
outcome?  An alternative way to ask this question is why did the mHealth project in
Sierra Leone turn out the way it did, and what caused the associated events to occur?
The question is designed to provide mechanism-based explanation which will indicate
how the interaction of different structural, social, cultural, and agency factors have in-
fluenced this particular mHealth case.  

Put simply, critical realism asserts that general elements of an independent reality
exist, but our knowledge of specific structures and mechanisms is limited because of
the difficulty of accessing them directly through levels of stratification.  This stratifi-
cation is represented as three  nested domains as proposed by Bhaskar  (1975).  Re-
searchers seek mechanisms, but mechanisms reside in the domain of the Real and are
thus independent of human knowledge or our ability to perceive them.  The Actual
domain contains  events which are generated from both exercised and non-exercised
mechanisms.  The domain of the Empirical contains the events that we as humans are
able to experience.  
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It is important to have a clear understanding of what is meant by “mechanisms”
and “events” in this instance.  Mechanisms are “causal structures that generate ob-
servable events” (Henfridsson and Bygstad 2013, p. 911).  An example of an ICT4D-
related mechanism would be an information infrastructure of technology and people
in a country that attracts digital service providers, who create new services and thus
attract more users, thereby strengthening the information infrastructure and creating a
virtuous circle  (Bygstad and Munkvold 2011).  Events are “specific happenings re-
sulting from causal mechanisms being enacted in some social and physical structure
within a particular ... context” (Williams and Karahanna 2013, p. 939).  An example
of ICT4D-related events might be the appointment of an ICT4D champion, formation
of an ICT4D strategy group, or design of an ICT4D app.  It is important to mention
that  critical  realism  rejects  linear  notions  of  causality  between  mechanisms  and
events.  Instead, it takes an open systems view of the world in which multiple mecha-
nisms  intersect,  thus  creating  a  “contingent  causality”  that  is  context-dependent
(Smith 2010). 

Retroduction is key to any critical realist-based methodology (Bhaskar 1975), and
requires the researcher to take some unexplained phenomenon and propose hypotheti-
cal mechanisms that, if they existed, would generate or cause that which is to be ex-
plained (Mingers 2004).  It is suggested in the literature that the process of applying
such retroductive reasoning in an attempt to identify causal mechanisms is challeng-
ing (Williams and Karahanna 2013), as well as being difficult, time-consuming and
resource-intensive (Reed 2009).  However, retroduction is the essential methodologi-
cal step in all critical realist studies (Mingers, Mutch, and Willcocks 2013) and is re-
quired in order to answer our research question.   

Our research relies on Margaret Archer’s morphogenetic approach  (Archer 1995)
for retroduction.  We do not have the space here to provide detailed explanation of,
and discussion on, the morphogenetic approach.  Put simply, the morphogenetic ap-
proach prioritises agency; it recognises that agents create causation which has the po-
tential to alter structure.  This approach is particularly suited to the study of ICT4D as
it provides a way to gain better understanding of complex ICT4D contexts (Njihia and
Merali 2013).  As such, it provides a tractable, comprehensive approach within which
we can model and theorise ICT4D change in complex contexts (Njihia and Merali
2013).  

For theorization of the mechanisms to occur using the morphogenetic approach, we
looked for causal influences and relationships in social structures, interactions and re-

Figure 2: Three overlapping
domains of reality in the 
critical realist ontology
(Mingers 2004)
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lationships.  Such causal influences and relationships result in either morphogenesis
(change) or morphostasis (no change).   To achieve this the 4-step methodology as
proposed by Raduescu & Vessey (2008, p. 12) was used as follows:

1. Identification was made of the internal and necessary relations within and
between social structure.  This was done by asking questions about what
needs to be the case, and what needs to be present for X to be such it is,
and not what people think, tell, or believe it is. 

2. We then sought causal influences exerted by social structures on social in-
teraction. 

3. We then looked for causal relationships between various types of agents. 
4. This  allowed us  to  identify how social  interaction  elaborated  upon the

composition of social structures by modifying the current internal and nec-
essary structural relations and introducing new ones.  

Step 4 identifies morphogenesis which results in transformation.  Alternatively, if
the social interaction reproduces the existing internal and necessary structural rela-
tions then the result of the 4-step methodology is morphostasis which will mean that
change does not occur.  

The main sources of data used were gathered from semi-structured interviews and
focus groups.  Over one hundred documents relating to the mHealth case were also
analysed.  This data was analysed using NVivo software.  It is only after the data
analysis stage that theoretical reflection can take place.  This involves consideration
of structural and cultural configuration, and the interactions of the various agents in-
volved and associated outcomes.  This research framework allowed us to hypothesize
ten separate generative mechanisms.  One of these mechanisms is now discussed in
detail in the following section.

4 Results, Analysis & Discussion

As previously stated, the objective of this research is  to identify why the mHealth
project  evolved the way it did by hypothesizing mechanisms that may have deter-
mined this outcome.  In other words, we are asking what caused the events associated
with this mHealth case to occur.  In order to answer this question, we followed the re-
search framework as presented in Figure 3 and outlined in the previous section.

Firstly, data was collected by semi-structured interview, focus group discussion,
observation and document analysis.  This data was then used to construct a factual
case study description and a detailed chronological account of events.  These docu-
ments give rise to the identification of discrete time periods called morphogenetic/
morphostatic  (M/M) cycles  which are  identified empirically  from the factual  case
study description and the chronological account of events.  Three distinct M/M cycles
were identified as follows:

1. The mHealth planning and pilot cycle (2012 to April 2014).  This cycle in-
cludes planning for the implementation of mHealth as part of the AIM-Health
project.  It also includes the mHealth pilot itself up to May 2014, where the
CHWs were using the original Nokia C2-01 mobile phones and mHealth app.
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2. Ebola virus outbreak cycle (May 2014 to March 2016).  This cycle includes
the loss of key staff from the mHealth management team in Bonthe District,
and the retraining of the CHWs as part of the Ebola community mobilization
project.  It also includes the CHWs use of both the original mobile phones and
the Nokia ASHA phones during this time.

3. Post-Ebola cycle (March 2016 to 2018).  This cycle includes the use of the
mobile phones by the CHWs in the post-Ebola period.  

 Each of the distinct M/M cycles were analysed using the 4-step methodology as
proposed by Raduescu & Vessey (2008, p. 12) to produce analytical histories of emer-
gence.  These analytical histories of emergence then formed the basis for retroduction.
This allowed us to retroduce a total of ten generative mechanisms.  Examples of the
mechanisms retroduced are the communications and technological infrastructure built
around  the  mHealth  project  mechanism;  the  self-reinforcing  adoption  of  mHealth
mechanism (which includes mHealth policy, good governance and supervision struc-
tures, inclusivity, and participatory design and decision making); the establishment of 
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Figure 3: Diagrammatic representation of the theoretical framework adopted for this research.

the CHW hub and the eHealth hub by the Ministry of Health in Sierra Leone; and the
monitoring and reporting capabilities of the mobile phones and mHealth app.  

The space restrictions imposed by this paper allow us to discuss only one of the
mechanisms in any detail.  The mechanism now discussed is the communications and
technological infrastructure built around the mHealth project mechanism.  This infra-
structure consists of technology, people and monitoring and reporting structures.    

An important component of this mechanism is the two-way communication struc-
tures that operate between the CHWs at community level, the district health manage-
ment team at district level, and the Ministry of Health at national level.  CHWs at-
tached to each of the health centers in Bonthe District have monthly meetings where
they raise issues that they see as important, and they can also expect to receive feed-
back on their performance.  These monthly meetings may be attended by a variety of
stakeholders including the health staff, various NGO representatives, local politicians
and citizen representatives.  These meetings will then be reported back to the district
health  management  team  in  Bonthe  District.   This  allows  the  concerns  and
performance of the CHWs to be communicated directly to the district health manage-
ment team.  A report from this meeting is then given directly to the Ministry of Health
in Freetown.   This communication system also works the opposite way,  i.e.  from
national level back to district level and then to the CHWs at community level.  

We suggest that this mechanism contributes to attracting and maintaining CHWs
for  many reasons.   This  is  because  the  CHWs know they will  be  monitored and
trained in an efficient manner, and as a result they can do their jobs more effectively.
They also have access to an effective channel for communicating their concerns and
ideas.  This allows problems to be addressed and the work of the CHW to be com-
pleted more effectively.  This has the effect of strengthening the health systems as
well as making the job of the CHW a more desirable one.

5 Summary

It is both challenging and ambitious to attempt any level of understanding of mHealth
in a severely resource constrained environment such as Sierra Leone. This research
adopts a  critical realist perspective  to identify why the mHealth project evolved the
way it did by hypothesizing mechanisms that may have determined the outcome of
the project.  The hypothesized mechanisms explain how the interaction of different
structural, cultural and agency factors have influenced the project.  All mechanisms
hypothesized by this work are equally important and go towards explaining why the
mHealth project evolved the way it did.  Our belief is that such mechanism-based ex-
planation allows a theoretically informed and empirically rich account of how context
and mechanism interact in this specific case. 
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