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ABSTRACT

Maternal mortality is a major problem especially in developing countries.
Maternal deaths are partly attributed to the limited access to healthcare
and a shortage of medically trained health professionals who can provide
maternal healthcare service. Approaches have been adopted to improve
access and quality of healthcare. However, the approaches have been
challenged by quality of care and limited infrastructure. The quality of
healthcare can be improved through transforming healthcare, by manag-
ing and organizing care on a value-based system. Thereby, involving mul-
tiple actors who integrate resources to co-create value in order to benefit
themselves and others. Information technology (IT) has been identified
as a key driver of value co-creation in this transformation though, the
way in which IT can drive value co-creation in healthcare has not been
fully explored. The thesis aims to enhance our knowledge on how IT as
a resource contributes to value-based maternal healthcare in low-resource
settings. This thesis draws on service dominant logic framework and case
study approach. The empirical foundation of the thesis comprises of four
studies that are focused on the use and design of I'T for maternal health-
care. Three studies were carried out in Uganda and one study was carried
out in Sweden. Interviews, observations, focus group discussions and doc-
ument reviews were used in data collection. Thematic analysis was used to
analyze the data that was collected. The studies resulted into the appended
five published papers.

The findings in this thesis shed light on the empirical understanding
of the practices in maternal healthcare that include institutions and struc-
tures, and, the existing I'T infrastructure that support actors to co-create
value. In addition, empirical insights on opportunities in which IT can
be designed and used to achieve value-based maternal healthcare are pro-
vided. Lastly, findings provide insights into value as perceived by actors at
various levels when they use I'T to engage in co-creation activities in mater-
nal healthcare. In addition to the empirical insights, the thesis contributes
theoretically to information systems research by enhancing knowledge
on the role of IT in service innovation. Particularly, this thesis contrib-
utes by identifying three aspects in which IT triggers value co-creation.
Aspects include recreating relationships among actors, transforming actor



capacities and re-organizing tasks in maternal healthcare. Thus, the thesis
identifies the importance of I'T in resource integration that leads to value.
In addition, the interplay of all the three aspects extends understanding
on the dynamics and transformative perspective of the service ecosystem
that is required to achieve value-based maternal healthcare. Practically,
the thesis contributes to value-based maternal healthcare by identifying
managerial implications in the structural and functional roles of IT that
overcome opposing demands in the co-creation activities at various lev-
els of healthcare. Another implication is the digital infrastructures that
communicate value propositions and provide resource-rich service plat-
forms for resource integration. Lastly, the thesis contributes to policy by
suggesting implications on applying task-shifting strategy in low-resource
settings and, technology use and designs that support professionals and
non-professionals in the task-shifting strategy.
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CHAPTER 1
INTRODUCTION

Maternal healthcare is a global concern, especially in developing countries,
which experience high rates of maternal deaths (WHO 2016a). Maternal
deaths are partly attributed to limited access to healthcare and a shortage
of medically trained health professionals who can provide maternal and
child healthcare services (Nabudere et al. 2011). In addition, most people
who need maternal healthcare live in hard-to-reach rural areas (MoH et
al. 2012). Various approaches have been adopted to improve the access
to and quality of healthcare. However, these approaches have been chal-
lenged by the existing care quality and limited infrastructure (Fritz et al.
2015). Research suggests that healthcare quality can be improved (Aithal
and Aithal 2017) through transformation in which healthcare is managed
and organized according to a value-based system (Porter 2009). In a val-
ue-based system, healthcare is viewed as a service that involves multiple
actors who integrate resources to co-create value in order to benefit them-
selves and others (McColl-Kennedy et al. 2012; Batalden et al. 2016; Frow
etal. 2016). This transformation requires changes to institutions, informa-
tion technology (IT), and structures (Porter 2009; McColl-Kennedy et al.
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2012; Akaka and Vargo 2014; Batalden et al. 2016). I'T has been identified
as a key factor driving actors to co-create value. However, there is limited
research on the role and nature of IT in co-creating value in healthcare.
This thesis aims to address this research gap by enhancing our knowledge
of how IT as a resource contributes to value-based maternal healthcare in
low-resource settings.

1.1. MATERNAL HEALTHCARE

Improving maternal healthcare is a high priority for the World Health
Organization (WHO 2016a). Maternal health is “the health of women
during pregnancy, child birth, and the postpartum period” (WHO 2018).
Despite improvement activities, the United Nations' fifth Millennium
Development Goal of a 75% reduction in the maternal mortality ratio
(MMR; i.e. number of maternal deaths per 100,000 livebirths) between
1990 and 2015 was not met. In 2015, about 830 women died every day
from pregnancy or childbirth-related complications around the world,
with 99% of the deaths reported from developing countries (WHO
2016a). Maternal deaths result from complications of pregnancy, com-
plications of childbirth, and postpartum complications (Kassebaum et
al. 2014). Worldwide, the number of maternal deaths dropped by only
43% between 1990 and 2015 (WHO 2016a). In response to this, the
United Nations has set Sustainable Development Goal 3.1, which aims
at reducing the global MMR to less than 70 per 100,000 live births by
2030 (WHO 2016a). Unacceptably high maternal mortality rates can be
reduced through strengthening healthcare systems and addressing inequal-
ities in the access to and quality of healthcare services (WHO 2016a).
The health system, sometimes also referred to as the healthcare system,
consists of all organizations, people, and actions whose primary intent is
to promote, restore, or maintain health and includes efforts to influence
the determinants of health as well as more direct health-improving activi-
ties (WHO 2007). Healthcare systems differ across settings, including
between developed and less-developed nations, in terms of infrastructure
and affordability (Frow et al. 2016).

In addition to strengthening health systems, the World Health Organi-
zation recommends viewing maternal health from a wellbeing perspec-
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tive (WHO 2020). Quality of life is viewed as “subjective wellbeing” and
comprises four domains, i.e. the physical, psychological, existential, and
support domains (Cohen et al. 1996, p. 1421). According to McColl-
Kennedy et al. (2012), the physical domain concerns the individual’s most
problematic physical symptoms, including pain, weakness, and fatigue.
The psychological domain concerns feelings of depression, nervousness,
sadness, and fear of the future. The existential domain concerns an indi-
vidual’s belief about their life in terms of meaningfulness, worthiness, and
having a sense of control over life. The support domain concerns feelings
associated with being supported and cared for. Maternal psychosocial well-
being includes the psychological and social or support (e.g. support from
family and community, culture, and empowerment) aspects of mother-
hood (Zafar et al. 2014). This thesis views maternal healthcare from a
wellbeing perspective.

1.2. MATERNAL HEALTHCARE IN LOW-RESOURCE
SETTING

Low-resource settings refer to “parts of the world in which resources for
healthcare (money, human resources and technical infrastructure) are
scarce” (Fritz et al. 2015, p. 480). Regarding I'T implementation in health-
care, low-resource settings have been characterized in terms of “a weak
healthcare infrastructure with inadequate funding and a lack of trained
healthcare personnel, a rudimentary level of healthcare technology and
an inappropriate IT and power infrastructure and the existence of basic
health IT training in the curriculum” (Fritz et al. 2015, p. 480). The term
“low-resource setting” has been mainly used to apply to developing coun-
tries, but can also refer to developed countries where people have inad-
equate access to resources partly due to geographical disparities.

Thaddeus and Maine (1994) recognize three delays that lead to mater-
nal mortality in low-resource settings: 1) Delays in deciding to seek care
are associated with socio-economic and cultural factors that affect the
decision-making of actors. These actors include pregnant women, spouses,
relatives, and families. An example of a socio-economic factor is unequal
allocation of funding to male and female health services. An example of
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a cultural factor is the status of women in terms of limited mobility out-
side the community and lack of authority to make decisions. Fisher et
al. (2012) observed that mental disorders are prevalent in socially and
economically disadvantaged pregnant women, especially those from rural
areas. In addition, gender-based factors such as excessive unpaid workloads
and role-based restrictions regarding housework and infant care increase
the risk of depression (Fisher et al. 2012). 2) Delays in accessing or reaching
care are associated with infrastructure, transportation costs and availabil-
ity, and distances to healthcare facilities. 3) Delays in receiving timely and
effective care are associated with the efficiency and quality of healthcare at
health facilities in terms of inadequacy of the referral system, shortage of
medical supplies and equipment, and too few healthcare personnel. In
low-resource settings, there is limited access to healthcare and a shortage
of medically trained health professionals who can provide maternal and
child healthcare services (Nabudere et al. 2011). Half of the World Health
Organization member countries, mostly from the African continent, have
fewer than one physician per 1000 individuals (e.g. 0.908 in Uganda,
0.399 in Tanzania, and 0.898 in Cameroon) (WHOQO 2015a). Further-
more, in some countries, such as Uganda, the distribution of resources for
healthcare, particularly specialized health professionals, is skewed toward
urban areas, leading to very limited access to high-quality healthcare in
rural, remote, and hard-to-reach areas (MoH et al. 2012).

1.3. APPROACHES TO ADDRESS THE SITUATION
OF MATERNAL HEALTHCARE

To address the situation of maternal healthcare, three approaches have
been suggested. One approach is to strengthen healthcare systems by
improving the numbers and skills of healthcare workforce through the
task-shifting strategy (WHO 2007). Another approach is to support the
limited number of existing medical professionals with IT to enable them
to access information about their patients and to record medical data in a
structured way (Fritz et al. 2015). A third approach is to transform health-
care by managing and organizing care based on a value-based system, as
a way of reducing the costs of and increasing access to healthcare (Porter
2009). These approaches are elaborated on in the following sections.
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1.3.1. TASK-SHIFTING STRATEGY

To strengthen and extend the healthcare workforce to rural areas, the
World Health Organization (WHO) in collaboration with the Office of
the US Global AIDS Coordinator (OGAC) launched a task-shifting strat-
egy (WHO 2007).

The main objective of the task-shifting strategy is to make more effi-
cient use of human resources (WHO 2007). The strategy enables health-
care professionals such as doctors and specialized clinicians to shift tasks
to less trained and qualified health practitioners, such as nurses and com-
munity health workers (CHWs) organized in village health teams (VHTs)
in rural areas (WHO et al. 2008). A definition of CHWs agreed on by a
WHO study group is as follows: “CHWSs are members of the communi-
ties where they work, should be selected by the communities, should be
answerable to communities for their activities, should be supported by
the health system but not necessarily part of its organization, and have
shorter training than professional workers” (WHO 1989, p. 6). Different
countries have used different terms to refer to CHWs, such as “commu-
nity health volunteers, community drug distributors, community health
promoters, community nutrition workers, community health representa-
tives, village health helpers, village health workers” (Bhattacharyya et al.
2001, p.2), frontline health workers (Agarwal et al. 2015), and task shift

acceptors (Aithal and Aithal 2017). Task shifting aims at enhancing service
quality while reducing costs (Aithal and Aithal 2017).

Task shifting has been implemented in many countries to improve
maternal healthcare by training lower-level cadres to provide pregnancy
and childbirth care (Deller et al. 2015). The task-shifting strategy is based
on a traditional healthcare system in which CHWs are quickly trained to
deliver healthcare services to patients (Aithal and Aithal 2017). CHW's are
the first point of contact for people who seek care in low-resource settings
(Agarwal et al. 2015). CHWs do not have professional knowledge and
skills but are given a few days of training, which can hinder service provi-
sion (Okuga etal. 2015). The strategy is opposed by patients and their fam-
ilies due to fear of being prescribed the wrong medications, so efforts are
required to promote greater acceptance (Aithal and Aithal 2017). Shifting
aspects of maternal healthcare to existing cadres of mid-level health work-
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ers in low-resource settings requires simple evidence-based tools for moni-
toring pregnant women and accurately identifying the women at greatest
risk of complications well before that outcome occurs (Payne et al. 2014).

Without proper designs, task shifting may increase system costs by
worsening overall population health due to poor clinical quality or an
increased number of staff in the healthcare system without changing care-
seeking patterns among patients (Seidman and Atun 2017). Expanding
access to maternal healthcare services through the task-shifting strategy
requires an interplay of different components, including policy and regula-
tory support, determination of roles and responsibilities, determination of
qualifications, education and training, and service delivery support (Del-
ler et al. 2015). Service delivery support encourages “shifted to” cadres
and their supervisors to provide services more efficiently and includes:
(1) management and supervision through mentoring and motivation; (2)
incentives and or remuneration through reward systems; (3) material sup-
port through tools, equipment, supplies, and service protocols; and (4)
referral systems in cases of complications and emergency care (Deller et
al. 2015).

Omachonu and Einspruch (2010) suggested that innovation can bal-
ance the costs of and access to healthcare. Traditionally, healthcare systems,
including the task-shifting strategy, have been designed with a focus on the
role of the healthcare provider but with limited consideration of patient
involvement (Berry and Bendapudi 2007). This perspective, which sug-
gests that healthcare is a product manufactured by healthcare systems for
use by healthcare consumers, limits improvements in healthcare (Batalden
et al. 2016) and leads to poor quality of (McColl-Kennedy et al. 2012).

1.3.2. AVALUE-BASED SYSTEM OF HEALTHCARE

Healthcare quality is achieved not only through service delivery but also
through improved healthcare outcomes and the value obtained from
the healthcare service delivery process (McColl-Kennedy et al. 2012).
Improved healthcare outcomes require innovative ways of healthcare ser-
vice delivery (see “A?” in Figure 1). The traditional view of patients as pas-
sive recipients separate and outside the organization is prevalent in health-
care (Berry and Bendapudi 2007), despite acknowledgement that, within
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healthcare, treatment plans and related activities can extend beyond inter-
actions with healthcare professionals to include broader aspects of indi-
vidual life (Michie et al. 2003; McColl-Kennedy et al. 2012). The infor-
mation revolution has empowered individuals with knowledge and skills
leading to movement from one-to-one communication to one-to-many
communication, transforming the way healthcare is provided (Joiner and
Lusch 2016). Transforming the healthcare delivery system at the micro
level and beyond enables co-creation relationships between patients and
healthcare professionals (Batalden et al. 2016). Furthermore, healthcare
managers should shift their focus beyond a micro dyadic value co-creation
view, and extend their view to encompass all actors in the service ecosys-
tem (Beirdo et al. 2017). This transformation means conceiving health-
care as a service that requires changes in organizational culture, forms, and
structures, to actively engage patients in their care (McColl-Kennedy et al.
2012; Batalden et al. 2016) and to organize and manage healthcare based
on the value created rather than the services provided (Porter 2009).

A shift from health provider-centred to patient-centred care requires
behavioural, physical, and emotional changes that lead to: 1) increased
self-management of care; 2) shared decision making between the patient,
family, and health providers; and 3) improved communication and shared
understanding (Frow et al. 2016). Hardyman et al. (2015) stressed that
patient engagement in healthcare service interactions at the micro level
can be understood in terms of value co-creation. Value co-creation is
defined as “the processes or activities that underlie resource integration
and incorporate different actor roles in the service ecosystem” (Lusch and
Nambisan 2015). Patient value co-creation has been perceived as a ben-
efit realized by integrating resources through activities and interactions
with collaborators in the health service ecosystem (McColl-Kennedy et
al. 2012; Frow et al. 2014). Evidence has shown that the involvement of
patients in their treatment creates value, as they actively seek and share
information with health professionals, friends, family, support groups, and
colleagues (McColl-Kennedy et al. 2012). This involvement helps to rede-
sign treatment programmes (McColl-Kennedy et al. 2012) and prevent
diseases through proper diet and exercise (Groves et al. 2013). Co-creation
activities and interactions shape the relationships between actors and their
respective resources at different levels of the healthcare service ecosystem
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but are regulated by structures and institutions (Frow et al. 2016). How-
ever, limited research explores the dynamics of the healthcare ecosystem
from the viewpoints of multiple actors and their collaborative practices
(Frow et al. 2016). Higa and Davidson (2017) and McColl-Kennedy et
al. (2017a) have called for research on the roles, contributions, and limita-
tions of different actors in value co-creation and on the “capabilities for
actors to manage institutional change” (Pop et al. 2018). In addition, little
is known about what patients do to co-create value in healthcare (McColl-
Kennedy et al. 2012; Frow et al. 2016). To actively involve patients in the
value co-creation of healthcare, interactional resources such as knowledge,
technology, and institutions are necessary (Srivastava and Shainesh 2015).

The definition of healthcare has affected the inclusion of social care
as part of healthcare (NAS 2019). A value-based system of healthcare
requires consideration of the social determinants of health (NEJM 2020).
The social determinants of health are the circumstances in which individu-
als are born and live that impact their health (Marmot et al. 2012), includ-
ing political, socioeconomic, cultural, and location-based conditions such
as accessible healthcare and education systems, safe environmental condi-
tions, and well-designed neighborhoods. These circumstances are shaped
by power, money, and resource distribution at various levels (Marmot et al.
2012). The social determinants of health are the underlying causes of soci-
etal health dilemmas; for instance, low income reduces access to healthcare
and increases hardships that lead to stress (NEJM 2020).

NAS (2019) has suggested five types of activities that better integrate
social care with healthcare: awareness, adjustment, assistance, alignment,
and advocacy. According to NAS (2019), awareness activities are those
that identify the social risks and resources of defined patients and popula-
tions. Adjustment activities are those that focus on altering clinical care
to accommodate identified social barriers. Assistance activities are those
that reduce social risk by providing assistance in connecting patients with
relevant social care resources. Alignment activities are those undertaken by
healthcare systems to understand existing social care assets in the commu-
nity, organizing them to facilitate synergies, and investing in and deploy-
ing them to positively affect health outcomes. Advocacy activities are those
in which healthcare organizations work with partner social care organiza-
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tions to promote policies that facilitate the creation and deployment of
resources to address health and social needs.

To successfully integrate social care into healthcare, NAS (2019) rec-
ommends: 1) an appropriately staffed and trained workforce that includes
interprofessional teams of healthcare professionals, social workers, home
health aides, and family caregivers; 2) health IT innovations that address
health-related social needs via the five types of activities to enhance inte-
gration, and support for community partners and their infrastructure
needs; and 3) new financing models that move away from healthcare pro-
viders that receive payment for service to accountable care organizations
that align incentives for the provision of social care.

1.3.3. HEALTHCARE INFORMATION TECHNOLOGIES
The World Health Organization (WHO) argues that high maternal mor-

tality rates can be reduced by addressing inequalities in the access to and
quality of healthcare services (WHO 2016a). Improving the quality and
safety of care through health information technology (HIT) innovations
is a priority research area (Blumenthal and Tavenner 2010). HITs are
defined as the technologies that collect, store, and display patient informa-
tion across the whole range of functions that may affect the health of citi-
zens and patients (Brender et al. 2006). Such technologies include clinical
information systems, electronic patient records, telemedicine (Nguyen et
al. 2016), and mHealth (WHO 2011). mHealth is defined as “medical
and public health practice supported through mobile devices for collecting
community and clinical health data, delivery of healthcare information to
practitioners, researchers, and beneficiaries, real-time monitoring of ben-
eficiary vital signs, and direct provision of care” (Braa and Sanner 2011,
p. 1). Appropriate deployment of HIT leads to safer and higher-quality
care through improved communication and better handovers (Sood and
McNeil 2017). HIT enables the electronic transfer of patient data and
health information between healthcare providers (Esmaeilzadeh and Sam-
basivan 2016). Despite the benefits of HIT, in “most low-resource settings,
the role of I'T in healthcare is mainly focused on aggregating data in the so-
called health management information systems for reporting and resource

planning purposes” (Mutale et al. 2013; Fritz et al. 2015, p. 479). Imple-
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menting HIT is difficult due to the complex organizational structure of
healthcare and requires further theorization (Nguyen et al. 2016) address-
ing both technology and implementation processes (Abbott et al. 2014).

The adoption and use of HIT in low-resource settings is limited due to
poor infrastructure, unreliable power, low IT literacy, and poor manage-
ment structures (Asangansi and Braa 2010) — hence the term “low-resource
setting” (Fritz et al. 2015). The fast-growing mobile infrastructure with
seven billion mobile cellular subscriptions worldwide (UCC 2015) has
potential for spurring the evolution of mobile health (mHealth) services
in both the low-resource and high-resource settings. mHealth extends the
health information infrastructure to villages and provides an opportunity
to strengthen healthcare systems in developing countries (Braa and Pur-
kayastha 2010). mHealth overcomes geographical and organizational bar-
riers to delivering healthcare services, providing an opportunity for health-
care innovation (Silva et al. 2015). mHealth not only supports people in
rural areas with limited access to healthcare but also provides people in
urban areas and developed countries with access to care while on the move
(Varshney 2014).

In low-resource settings with high mortality rates, mHealth has
attracted great interest as an innovative method for achieving Sustainable
Development Goal 3.1 (Sondaal et al. 2016). In the task-shifting strategy,
mHealth has potential to facilitate and improve the delivery of healthcare
by community health workers (CHWSs) (Agarwal et al. 2015). mHealth
can improve maternal healthcare by increasing antenatal care attendance,
facility-based deliveries, skilled attendance at birth, and vaccination rates
(Sondaal et al. 2016). Full utilization of mHealth in developing coun-
tries is challenged by technical issues such as costs (e.g. of mobile phones,
installation, and mobile network infrastructure), mobile application usa-
bility issues, and sociopolitical issues such as communication patterns and
lack of power (Braa and Purkayastha 2010; Braa and Sanner 2011). In
addition, the adoption of mHealth by CHWs is affected by three types
of barriers: (1) cultural barriers, especially in cases where mobile phones
are shared between CHWs and members of their families, affecting care
delivery; (2) lack of CHW engagement in developing and implement-
ing mHealth tools; and (3) lack of optimal mHealth platform designs to
facilitate both adoption and sustained use (Agarwal et al. 2015). Devel-
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oping an integrated mobile-based infrastructure in low-resource settings
requires a systems perspective that encompasses other types of infrastruc-
ture, such as computers, servers, social networks, and mobile supporting
networks. Such infrastructure should form the basis for suitable designs
and the integration of mobile applications in developing countries (Braa
and Purkayastha 2010).

Most mHealth services are designed based on existing traditional
health system constructs (McCurdie et al. 2012) and support minimal user
input (Schnall et al. 2016). In addition, the underutilization of mHealth
is partly due to failure to embed it in broader health information systems
(Nasi et al. 2015). Traditional models of technology separate the develop-
ment phase from the use phase and view technology as comprising mate-
rial artifacts that emerge as outputs of human action or as a product rather
than a process (Akaka and Vargo 2014). The product-based view limits
the ability of a technology to influence or contribute to the co-creation of
value and service systems (Akaka and Vargo 2014). Therefore, the research
presented in this thesis suggests a change from the product-based view of
IT to a perspective in which IT contributes to healthcare at a systems level.
This is mainly because adopting systems-level thinking makes complex
contexts such as healthcare more understandable (Beirio et al. 2017). In
such thinking, healthcare is viewed not as a hierarchical, producer-driven
network (Batalden et al. 2016) but as a service ecosystem in which multi-
ple actors at various levels collaborate and interact to improve individual
healthcare service (Frow et al. 2016). Within the ecosystem perspective,
technology supports interactions and collaborations among actors (Beirao
etal. 2017).

The research presented in this thesis builds on a broader ecosystem
perspective on technology to suggest ways in which the design and use of
IT can trigger or support service exchange and resource integration in the
maternal healthcare service ecosystem.
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1.4. A VALUE-BASED SYSTEM OF HEALTHCARE
AND INFORMATION TECHNOLOGY

IT is a central component and a key factor driving actors to share infor-
mation within and across the ecosystem (Akaka and Vargo 2014). In the
broader service ecosystem, IT is viewed as a combination of practices, pro-
cesses, and symbols that fulfil a human purpose (Akaka and Vargo 2014).
Therefore, IT plays a dual role in enabling and triggering service exchange
in service ecosystems, thereby creating opportunities for actors to inte-
grate resources (Lusch and Nambisan 2015). The service ecosystem view
calls for consideration of multiple structures or institutions that guide the
development as well as use of IT as a resource at different levels (Vargo and
Lusch 2011) of healthcare.

The use of health information technologies (HITs) across the healthcare
system and the engagement of patients through digital channels changes
the way care is coordinated and provided (Sood and McNeil 2017). HIT
can lead to efficient healthcare services by actively engaging patients in the
healthcare experience (Rozenblum et al. 2015). The role of HIT is central
in establishing a value network for sharing and integrating information
and resources (Srivastava and Shainesh 2015). Patient-centred exchange
models have been used to exchange clinical data and have enabled the
sharing of patient data and laboratory results with patients as required
(Esmaeilzadeh and Sambasivan 2016). Patient portals defined as “multi-
function, multi-purpose technologies offered by providers as a means of
engaging patients in their care” have enabled patients and their authorized
caregivers to view personal health information and to communicate with
providers (Deering and Baur 2015, p. 93). Involvement of end-users in
the HIT design and implementation process leads to good user acceptance
and has positive impacts on work practices (Nguyen et al. 2016). Few
studies of IT processes and structures actively embrace patient participa-
tion in improving healthcare services at the organizational or system level
(Sharma et al. 2014). In addition, limited research considers the role of IT
(Akaka and Vargo 2014) and how IT can support diverse roles of actors
(Lusch and Nambisan 2015) in healthcare.

The thesis takes into consideration IT processes and structures that
enable the active participation of all actors, including patients, commu-
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nity health workers, and healthcare professionals, in improving maternal
healthcare at a system level. The thesis suggests ways in which IT con-
tributes to maternal healthcare based on the service conceptualization of
healthcare and a broader perspective on IT.

Real-world problem : Academic research field
and solutions I

Healthcare IT

Maternal
health Task-shifting ! Value-based maternal

strate;
— gy healthcare

Value-based

system of Key:
healthcare A? = IT contribution

Figure 1: Description of the research problem.

1.5. RESEARCH AIMS AND RESEARCH QUESTIONS

The main aim of the thesis is to enhance our knowledge of how IT as a
resource contributes to value-based maternal healthcare in low-resource
settings. Another aim is to contribute to practice and policy for achieving
value-based maternal healthcare in low-resource settings.

To address the multifacetedness of the phenomenon, this work adopts
a socio-technical perspective in which we consider contextual, individ-
ual, and technological (Bostrom et al. 2009). In this thesis, the context of
maternal healthcare is studied by understanding institutions and institu-
tional arrangements in terms of the standardized procedures and practices
that facilitate resource integration and service-for-service exchange (Vargo
and Lusch 2016) in maternal healthcare, and by understanding how these
institutions affect actor roles and co-creation behaviour in shaping the
ecosystem (Frow et al. 2016; Voss et al. 2016). Individual factors are stud-
ied by understanding the actors involved in maternal healthcare service, as
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well as their roles, knowledge, and skills (Vargo and Lusch 2016). Tech-
nology is studied by understanding the use and designs of IT resources,
including knowledge and skills embedded in these IT resources and the
value anticipated by the actors as they use the resources to deliver services
in maternal healthcare (Lusch and Nambisan 2015).

The following specific research questions were formulated:

1. To describe practices in which IT has been used to benefit mater-
nal healthcare in low- and high-resource settings

RQ 1: In what ways does IT support value co-creation in
maternal healthcare in low-resource settings? (Paper I)

RQ 2: How does IT contribute to value co-creation in a best
practice maternal healthcare setting? (Paper 1I)

2. To identify opportunities in which IT can be designed and used to
benefit maternal healthcare in low-resource settings

RQ 3: How are the designs of existing mHealth applications
incorporating value co-creation aspects and how can mHealth
applications be designed to improve value co-creation in
maternal healthcare within the context of a service-dominant
logic? (Paper III)

RQ 5: Which tasks are shifted in maternal healthcare service
delivery, by whom and to who? What opportunities exist for
IT to enable /trigger execution of shifted tasks? (Paper V)

3. To reveal value as perceived by actors when they use IT in mater-

nal healthcare

RQ 4: What value is co-created by the use of mHealth apps in
maternal healthcare service delivery and how is it co-created?
(Paper IV)

This thesis builds on four empirical studies that adopt an interpretive case
study approach. Cases from Uganda and Sweden were used to explore
qualities of the resource settings. The studies focused on: the use of IT in
predicting pregnancy complications; practices in which IT has contrib-
uted to maternal healthcare; the design and use of mHealth apps in mater-
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nal healthcare; and ways in which IT supports the task-shifting strategy
in maternal healthcare. The studies resulted in the five published papers
appended below.

Papers I and II offer a deeper understanding of the existing practices
in which IT contributes to value-based maternal healthcare in both low-
and high-resource settings. Specifically, Paper I identifies aspects in which
IT is used to support predictions of pregnancy complications in a low-
resource setting. Paper II describes practices in which IT has been used as
a resource to benefit maternal healthcare in a high-resource setting. Papers
I and V identify opportunities for I'T to contribute to value-based mater-
nal healthcare in low-resource settings. In particular, Paper III identifies IT
design implications that lead to value-based maternal healthcare in low-
resource settings. In addition, Paper V identifies ways in which the task-
shifting strategy can be redesigned for value-based maternal healthcare in
low-resource settings. Paper IV reveals ways in which value is perceived
by actors when they use IT in maternal healthcare. The papers are sum-
marized in Chapter 4.

1.6. OUTLINE OF THE THESIS

The chapters outlined below and the five appended papers constitute this
thesis.

Chapter 1 introduces the research topic and background to the prob-
lem area from the practical and academic perspectives. In addition, the
chapter presents the aims and research questions of the thesis that guide
the research.

Chapter 2 presents the theoretical foundation of the thesis by clarifying
concepts and reviewing research related to the area. The reviewed research
relates to the service-dominant (S-D) logic in IS research; participation,
co-production and value co-creation; value co-creation in service research
and the role of IT in value co-creation and service innovation. In addition,
it elaborates on resource integration and IT as a resource.

Chapter 3 describes how the research has been conducted. It presents
the research approach, empirical setting, methods for collecting data, and
how data analysis was conducted.
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Chapter 4 summarizes the findings and contributions of the appended
papers.

Chapter 5 discusses the findings and conclusions of the appended
papers. In addition, it presents the overall contributions and implications
of the thesis, as well as suggestions for future research.
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CHAPTER 2
THEORETICAL POSITIONING

This chapter presents the theoretical foundation of the thesis. First, a dis-
cussion of the importance of S-D logic in the information systems field is
presented, followed by a discussion of participation, co-production, and
co-creation, and value co-creation in service research. Then, the role of IT
in value co-creation and service innovation is presented and, lastly a dis-
cussion on resource integration and IT as a resource is presented.

2.1. SERVICE-DOMINANT LOGIC AND
INFORMATION SYSTEMS RESEARCH

Service-dominant (S-D) logic (Vargo and Lusch 2004, 2008) has its ori-
gins in marketing and has been adopted in other disciplines both inside
and outside of business, including information systems (IS) (Vargo
and Lusch 2017; Brust et al. 2018). IS researchers apply S-D logic as a
metatheoretical foundation for their research (Brust et al. 2018). The S-D
logic metatheoretical narrative of value co-creation is iterative, as actors
integrate resources and co-create value through ecosystems governed by
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institutional arrangements. The narrative is based on five fundamental

premises (Vargo and Lusch 2016):

1. Service is the fundamental basis of exchange

2. Value is co-created by multiple actors always including the ben-

eficiary

All social and economic actors are resource integrators

4. Value is uniquely and phenomenologically determined by the ben-
eficiary

5. Value co-creation is coordinated through actor-generated institu-
tions and institutional arrangements.

b

Institutions are defined as “humanly devised rules, norms and beliefs that
enable and constrain action” and institutional arrangements as “a set of
interrelated institutions” (Scott 2001; Vargo and Lusch 2016, p.11). The
resource-integrating, service exchange activities coordinated through insti-
tutional arrangements establish service ecosystems. A service ecosystem is
defined as a “relatively self-contained, self-adjusting system of resource-
integrating actors connected by shared institutional arrangements and
mutual value creation through service exchange” (Vargo and Lusch 2016).

S-D logic provides IS researchers the vocabulary and assumptions they
need in order to develop new theoretical insights into service systems, con-
figurations, and interactions (Maglio and Spohrer 2008). Adopting S-D
logic as a lens is advantageous over prior approaches in the IS discipline
that explored the intersection of IT and service (Barrett et al. 2015; Brust
etal. 2018). The relevance of this research has been highlighted in the MIS
Quarterly special issue on service innovation in the digital age (Barrett et
al. 2015). For example, Lusch and Nambisan (2015) applied S-D logic
to provide a broader view of service innovation and developed a frame-
work that encompasses service ecosystems, service platforms, and value
co-creation. Breidbach and Maglio (2015) explored the role of IT in ser-
vice innovation by conceptualizing service innovation as a service system
reconfiguration, suggesting resource shifting and resource access as core
innovation mechanisms. Breidbach and Maglio (2016) adopted an S-D
lens to explore the roles of actors, resources, and practice in technology-
enabled value co-creation processes for the consulting industry. Srivastava
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and Shainesh (2015) used S-D logic to investigate the role of IT in bridg-
ing the service divide in healthcare and suggested configurations of three
interactional resources (i.e. knowledge, technology, and institutions) used
to co-create value. Moreover, Higa and Davidson (2017) used S-D logic
to develop a value co-creation chronic care model that integrates resources
from social support, health IT for service delivery, and patient engage-
ment.

S-D logic is used as a theoretical lens in this thesis mainly because it
provides an understanding of how actors co-create value through resource
integration and service exchange constrained or enabled by institutions
within an ecosystem. This thesis views healthcare as a service involving
multiple actors with differing roles, knowledge, skills, and competences
that can be integrated and exchanged through value co-creation. The ser-
vice ecosystem or multi-actor perspective leads to the exploration of actors
beyond the dyadic doctor—patient interaction. This perspective broadens
our understanding of the contributions of various actors in the value co-
creation processes and of how this eventually leads to service innovations in
maternal healthcare. Applying an S-D logic perspective to the co-creation
of value leads to greater interdependence among the main actors, thereby
building trust and sustaining relationships (Sheth and Uslay 2007). Stor-
backa et al. (2016) argued that it is difficult to observe value co-creation
without considering the individual actions, practices, and interactions
undertaken by actors embedded in a service ecosystem, as well as the
resources that facilitate such interactions.

Second, S-D offers a synthesizing perspective on service innovation that
goes beyond investigating the adoption of IT in service systems and dis-
tinguishing between product and service innovations. The thesis benefits
from this perspective by using S-D to investigate collaborations and com-
petences among actors, which are important aspects of innovation because
they lead to new resources (e.g. knowledge, skills, and competences) and
new ways of co-creating value. In a digital service context, value co-crea-
tion is made possible through service platforms that facilitate interaction
between actors (Lusch and Nambisan 2015). S-D logic identifies service
as what is exchanged in value co-creation, i.e. the application of resources
by one entity for the benefit of another (Vargo and Lusch 2018). It also
suggests that a resource is anything that an actor can draw on to generate
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value (Lusch and Nambisan 2015; Vargo and Lusch 2018). Thus, resource
integration is enabled or triggered by IT as actors interact. The thesis ben-
efits by taking into consideration the dual role of IT in value co-creation.

Lastly, S-D logic has been informed by several theories, such as insti-
tutional, practice, systems, complexity, and evolutionary theory (Vargo
and Lusch 2017). This research is aware of the usefulness of the above
theories in studying the roles of and interactions among actors. Practice
theory highlights the importance of the customer’s role (representational
practices), activities (normalizing practices), and interactions with others
(exchange practices) (Kjellberg and Helgesson 2006, 2007), illustrating
the roles of operant resources and institutional arrangements in service
ecosystems such as healthcare. For instance, McColl-Kennedy et al. (2012)
applied practice theory, S-D logic, and customer culture theory to iden-
tify roles, activities, and interactions that underlie co-creation of value in
healthcare, although they did not identify the role of I'T in the co-creation
process. In addition, institutional theory helps us understand relationships
between actors and how actors influence institutions by creating, main-
taining, and disrupting them (Lawrence and Suddaby 20006). For instance,
Pop et al. (2018) used an S-D logic view of institutions to propose a typol-
ogy of institutions that enable or constrain value co-creation in the health-
care service ecosystem. Thus, S-D logic is a lens through which institutions
and practices can be linked (Nariswari 2018).

In addition to the above theories, this thesis acknowledges that par-
ticipatory theory has been used to investigate participation in IS devel-
opment and implementation. The theory views user participation as “a
set of behaviors or activities that users perform in the system develop-
ment process’ (Barki and Hartwick 1989, p. 53). Work and technol-
ogy are situation specific and socially constructed, so user participation
is beneficial for design (Bodker and Kyng 2018). Halskov and Hansen
(2015) argued that although participation focuses on the domain-specific
experiences of involved participants, it does not address the product of
the design process. The concept of participation has been revitalized by
Bodker and Kyng (2018) to enable users to influence important matters
in their lives. This involves supporting processes in which actors partner
“to develop long-term visions for technology, skills, and redistribution of
power and resources” (Bodker and Kyng 2018, p. 3). This thesis concurs
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with this ambition and adopts a service-centric focus in which multiple
actors involuntarily and routinely interact to integrate resources so as to
co-create value (Frow and Payne 2018).

2.2. PARTICIPATION, CO-PRODUCTION, AND
VALUE CO-CREATION

Participation has been one of the core topics in IS research since the 1960s
(Swanson 1974; Barki and Hartwick 1994) and has been studied through
the lens of participatory theory (Mckeen et al. 1994; Markus and Mao
2004) and behavioural theory (Kappelman and McLean 1991). For dec-
ades, discussions have revolved around the participation or involvement
of customers in the process of service production and delivery (Oertzen
et al. 2018), since it has been known to enhance perceived service qual-
ity (Cermak et al. 1994). The earlier view of customers as “productivity
inputs and resources”, or as “temporary participant[s]” (Mills and Morris
1986, p. 726) also referred to as passive players (Prahalad and Ramaswamy
2000), posits that customers have to be enabled and invited to participate
by the provider (Normann and Ramirez 1993) according to a provider-
centric mindset (Dabholkar 1990). Since the 2000s, the mindset around
customer—provider collaboration shifted towards the customers and their
experiences (Prahalad 2004), treating customers as “active collaborators”
(Prahalad and Ramaswamy 2004; Oertzen et al. 2018, p. 643) or copro-
ducers (Bendapudi and Leone 2003).

Co-production is viewed as a process whereby the customer under-
takes activities and interactions that have traditionally been undertaken by
employees (McColl-Kennedy et al. 2012; Vargo and Lusch 2016). McColl-
Kennedy and Cheung (2018) argued that co-production is optional and
narrowly focused, as in the less compulsory, more operational involvement
of customers in service-provider processes such as self-service, design of ser-
vice delivery, and new service development (McColl-Kennedy et al. 2012).
Vargo and Lusch (2008) advocated moving beyond co-production viewed
in terms of dyadic interactions between service providers and customers,
to multi-actor interactions that lead to value co-creation. Researchers have
debated about distinguishing between co-production and value co-crea-
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tion (Galvagno and Dalli 2014). In this regard, Vargo and Lusch (2008,
2016) viewed co-production as a component of value co-creation that cap-
tures participation during a particular phase (e.g. design or distribution)
in the development of the service offering or value proposition. Frow et
al. (2014, p. 340) defined a value proposition as “a dynamic and adjust-
ing mechanism for negotiating how resources are shared within a service
ecosystem’ .

Participation has been used interchangeably by researchers to mean
co-creation, though, as discussed, it is not directly synonymous with co-
creation, but rather acts as a necessary but not sufficient precondition for
co-creation to occur (Oertzen et al. 2018). According to Prahalad and
Ramaswamy (2004), co-creation is not the transferring or outsourcing
of activities to customers, nor the staging of customer events around the
firm’s various offerings. Rather, it involves the co-creation of value through
personalized interactions that are meaningful and sensitive to the specific
consumer, making the co-creation experience the basis of unique value for
each individual (Prahalad and Ramaswamy 2004). Involving customers as
active collaborators extends throughout the innovation process of a service,
from idea generation to end use (Mele et al. 2014), and requires frequent,
bidirectional, and transparent dialogue (Prahalad and Ramaswamy 2004).
However, other researchers have used co-production interchangeably with
co-creation.

Galvagno and Dalli (2014, p. 644) defined value co-creation as a
“joint, collaborative, concurrent, peer-like process of producing value,
both materially and symbolically”. In addition, value co-creation has been
defined as “the processes or activities that underlie resource integration
and incorporate different actor roles in the service ecosystem” (Lusch and
Nambisan 2015, p. 162). Resource integration is the process of combining
or bundling resources for usefulness or value (Lusch and Nambisan 2015).
Service exchange is the process of coordinating, sequencing, and integrat-
ing tasks and activities (Lusch and Nambisan 2015, p. 13). Furthermore,
McColl-Kennedy and Cheung (2018, p. 70) defined value co-creation as
the “integration of resources from a range of sources by multiple actors,
always involving the customer, to realize benefit in use for the beneficiaries
involved in a given context”.
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This thesis uses Lusch and Nambisan’s (2015) definition to study value
co-creation in maternal healthcare. Based on this definition, actors at dif-
ferent levels of healthcare (i.e. macro, meso, and micro) mix and match
their resources (e.g. knowledge, competences, and skills) and exchange
service for value. In the context of this thesis, examples of service include
referring pregnant women to hospitals, diagnosing pregnant women, and
sharing information among actors. In addition, I'T enables or triggers the
actors to integrate resources and exchange service.

2.3. VALUE CO-CREATION IN SERVICE RESEARCH

As noted earlier (section 2.1), value co-creation is a central concept in
service theory and practice (Vargo and Lusch 2008; McColl-Kennedy
and Cheung 2018) and thus a key research priority (Ostrom et al. 2010,
2015). The dynamic view of systems of service exchange centres on the
investigation of the interactions among various actors, organizations, and
technologies and on how the integration of various resources contributes
to value co-creation for wider socio-technical systems (Vargo et al. 2008).
Value is derived from an active process through which actors work together
to co-create benefits for themselves and others through resource integra-
tion (Vargo and Lusch 2008; McColl-Kennedy et al. 2012). Hence, value
is co-created through multi-actor interactions within service ecosystems
(Vargo and Lusch 2011; Frow et al. 2016; McColl-Kennedy et al. 2017a).
Interactions among actors are guided by institutions that play a role in the
functioning of the service ecosystem (Vargo and Lusch 2016), so institu-
tions and institutional arrangements are key drivers of value co-creation
interactions (Vargo and Akaka 2012; Edvardsson et al. 2014). Vargo et al.
(2017) emphasized the importance of understanding how value emerges
through the interaction and application of resources within systems of
service-for-service exchange.

Healthcare represents a service ecosystem of multiple actors with dif-
ferent roles, skills, and competences and is more complex than a simplistic
consideration of the doctor—patient model (Gummesson 2008; Hardyman
etal. 2015). Understanding value co-creation implies an interplay between
the micro, meso, and macro levels (Chandler and Vargo 2011). According
to Beirdo et al. (2017), in healthcare, the micro level comprises individual
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actors such as professionals, patients, and family. At this level, service-for-
service exchange occurs directly and reciprocally between actors in dyads.
The meso level consists of public and private hospitals, primary care units,
and health support organizations, i.e. actors that connect directly and indi-
rectly to serve one another and co-create value. Macro-level actors such as
the government, the ministry of health, and the organizations responsible
for defining national health policies coordinate their service to permit ser-
vice exchange.

Relationships between patients and clinicians have been variously
referred to as shared decision making (Braddock 2010), patient engage-
ment (Carman et al. 2013), patient activation (Hibbard et al. 2004), and
relationship-centred care (Beach et al. 2006). Patient activation reflects a
patient’s knowledge, skills, ability, and willingness to manage his or her
own health (Hibbard et al. 2004). Patient engagement is a broader concept
that combines patient activation with interventions designed to increase
activation and promote positive behaviour such as preventive care and
regular exercising (Hibbard and Greene 2013). Joiner and Lusch (2016)
argued that in patient activation, the value for the patient is determined
by the healthcare system, so interactions with other individuals such as
family, friends, and peers and co-creation with providers are not consid-
ered when assessing the level of patient activation. The active participation
of patients requires the integration of resources from healthcare providers
and activities engaged in by the self (e.g. positive thinking and access-
ing one’s own knowledge) to co-create value and accessible third-party
resources (McColl-Kennedy et al. 2012). Third-party resources can be seen
as a value constellation included in the health ecosystem; such resources
include co-creation activities with family and friends (Joiner and Lusch
2016, p. 32). Value co-created in healthcare includes enhanced quality of
life (McColl-Kennedy et al. 2012) as well as intellectual, cultural (Seraj
2012), and social value (Seraj 2012; Loane et al. 2014; Goh et al. 2016).
McColl-Kennedy et al. (2012) argued for the importance of understand-
ing how individuals co-create value to better manage their healthcare.

Value co-creation has been studied in the healthcare field (e.g. McColl-
Kennedy et al. 2012; Sweeney et al. 2015). Such studies provide new ideas
about co-creation practice styles and the role of positivity in participation
(Gallan et al. 2013; Voss et al. 2016). In their meta-narrative review of
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healthcare research, McColl-Kennedy et al. (2017b) noted that patients
are becoming more active in value co-creation practices of care. Drawing
on the level of activities and number of interactions with the organization
and other sources, McColl-Kennedy et al. (2012) identified eight broad
themes of activities: cooperating; collating information (e.g. sorting and
assorting); combining complementary therapies; co-learning (e.g. actively
seeking and sharing information and providing feedback); connecting
with family and friends, doctors, other healthcare professionals, and sup-
port groups; changing ways of doing things; coproduction (e.g. assisting
with administering treatments, redesigning treatments, and reconfiguring
the medical team); and cerebral activities (e.g. positive thinking, emotional
labor, reframing, and sense-making). From these themes, they developed
a typology of value co-creation practice styles comprising: team manage-
ment, insular controlling, partnering, pragmatic adapting, and passive
compliance (McColl-Kennedy et al. 2012). Of these styles, team manage-
ment and partnering relate to high quality of life and are consistent with
co-creation (Joiner and Lusch 2016), while insular controlling and passive
compliance relate to low quality of life (McColl-Kennedy et al. 2012).

In addition, Frow et al. (2016) developed a typology of co-creation
practices that shape a dynamic service ecosystem in order to increase
efficiency and achieve better health outcomes. According to Frow et al.
(2016), these practices comprise those that: 1) endow actors with social
capital (e.g. knowledge sharing in online forums); 2) provide shared lan-
guage, symbols, signs, and stories in an ecosystem; 3) shape an actor’s men-
tal model (e.g. patient-centred practices that lead to sharing knowledge
resources through interactions); 4) impact the ecosystem created or con-
strained by the context, i.e. physical structures and institutions (e.g. struc-
tures that support the active involvement of relatives’ knowledge in the
patient’s healthcare); 5) shape existing value propositions and inspire new
ones (e.g. collaborative use of knowledge resources from various actors);
6) impact access to resources within an ecosystem (e.g. knowledge shar-
ing among patients about drugs); 7) forge new relationships, generating
interactive and experiential opportunities (e.g. knowledge sharing through
patient online forums to seek new treatments); and 8) are intentionally
co-destructive, creating imbalance in the ecosystem (e.g. industrial action
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leading to delays in assisting emergency patients and disrupting the admis-
sion process).

These practice styles indicate changes in the organizational culture of
healthcare that lead to value co-creation. This cultural change means that
healthcare organizations reduce the levels of control that they traditionally
exercise over patients (McColl-Kennedy et al. 2012). Patients should learn
from the healthcare organization and vice versa, in order to successfully co-
create value (Payne et al. 2008), though this may require that institutions
adapt to the above styles of practice. Pop et al. (2018) developed a typol-

ogy of institutions that enable or constrain value co-creation in healthcare.

2.4. THE ROLE OF IT IN VALUE CO-CREATION
AND SERVICE INNOVATION

A key priority in information systems research is to understand the role of
IT in services (Brust et al. 2018), specifically in service innovation, value
co-creation (Barrett et al. 2015; Beirdo et al. 2017), and the formation
and functioning of service ecosystems (Barrett et al. 2015). Innovation
occurs as actors seek improved ways to co-create value (Lusch and Nam-
bisan 2015). Akaka et al. (2012) argued that as actors interact and form
new ways of creating value, they can potentially recreate and reconfigure
existing relationships and resources into new networks of relationships
and resources. Value co-creation drives innovation through the recombi-
nation of existing resources and ongoing efforts to maintain and develop
new relationships (Akaka and Vargo 2014). Lusch and Nambisan (2015,
p. 161) suggested that service innovation is the “re-bundling of diverse
resources that create novel resources that are beneficial to some actors in a
given context’.

For decades, IT has been recognized as a significant enabler of ser-
vice innovation. Barras (1986, 1990) recognized the IT revolution as the
core of the industrialization of services through improvements in quality
and efficiency. Service innovation takes advantage of new combinations of
resources derived from existing technology and knowledge (Witell et al.
2017). IT developments provide new opportunities for service innovation;
for instance, intra-organizational structures and interorganizational value

44



networks create demand for firm-internal professional coordination activi-
ties (Barrett et al. 2015). In addition, technologies increase citizen expecta-
tions and demands for personal services such as healthcare (Barrett et al.
2015). In developing economies with limited resources and infrastructure,
service innovation has been demonstrated through transformative new ser-
vices (Barrett et al. 2015), such as increased access to healthcare through
mobile infrastructure.

Different perspectives have been used in studying service innovation;
these include the assimilation (or technologist), demarcation, and synthesis
perspectives (Coombs and Miles 2000). According to Witell et al. (2015),
the assimilation perspective views service innovation as the introduction of
new technology, the demarcation perspective views service innovation as
innovation in the service sector, and the synthesis perspective views all inno-
vations as service innovations. These perspectives are elaborated on below.

In the assimilation perspective, IT has been understood as the techno-
logical tools in the service delivery process that enhance the efficiency and
productivity of service firms, leading to new categories of services (Barras
1986, 1990). The assimilation perspective perceives service innovation as
the adoption of IT in the service economy (Breidbach and Maglio 2015),
particularly linking service innovation to I'T developments in firms (Gal-
louj and Savona, 2009). From this perspective, firms collaborate and co-
create IT-enabled products and services in interorganizational networks
(Grover and Kohli 2012). The relevance of this research to the IS discipline
is articulated through publications in the 2012 MIS Quarterly special issue
on co-creating I'T value (Grover and Kohli 2012). In this issue, researchers
identified aspects of IT-based value co-creation such as: 1) complementing
resources and co-creating value through I'T-based capabilities and knowl-
edge sharing (Rai et al. 2012); 2) the integration of I'T assets by platform
owners and firms to create joint value that complements the platform
(Ceccagnoli et al. 2012); and 3) using open innovation alliances for the
co-development of new IT through governance and knowledge sharing
(Han et al. 2012).

According to Breidbach and Maglio (2015), the demarcation perspec-
tive differentiates between service and product innovation (Drejer 2004;
Nijssen et al. 2006; Gallouj and Savona 2009). Specifically, demarcation
studies are grounded in the argument that some forms of innovation are
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service specific and that services are distinct from goods, so product inno-
vation that follows a technological trajectory (Abernathy and Utterback
1978; Anderson and Tushman 1991) does not properly explain innova-
tions in service organizations (Damanpour et al. 2009). Innovation con-
cepts unique to services are therefore needed (Nijssen et al. 2006; Gallouj
and Windrum 2009). Researchers who apply the demarcation approach
focus on the product—service divide rather than on the role of IT when
exploring innovation processes and patterns (Breidbach and Maglio
2015). For instance, den Hertog (2000) referred to the service logic to
identify four dimensions of service innovation: the service concept, client
interface, service delivery system, and technology. Some theorists argue
that distinguishing products and services is meaningless because products
require services and services involve products (Bryson et al. 2006; Von
Nordenflycht 2010). The interpenetration of products and services known
as servitization, whereby firms shift from selling a product to selling an
integrated product and service offering, is a major development in the IT
field (Barrett et al. 2015).

In contrast to these two perspectives, Vargo and Lusch (2004, 2008)
argued for an alternative theoretical positioning according to S-D logic,
which is increasingly used as a foundation for understanding innovation
in general (Barrett et al. 2015). Thus, S-D logic offers a “synthesizing”
perspective on innovation that emphasizes 1) the limitations of assimila-
tion and demarcation regarding service innovation and 2) the importance
of collaboration and competences for innovation (Ordanini and Parasura-
man 2011). S-D conceptualizes service as a process of using one’s resources
for someone’s benefit, as compared with a more traditional conceptualiza-
tion of service as a unit of output. S-D logic led to service innovation
research that focuses on interactions between actors in order to understand
their needs (Sebastiani and Paiola 2010). This perspective posits that ser-
vice innovation results from understanding the role of beneficiaries in co-
creating value (Michel et al. 2008). Lusch and Nambisan (2015) posited
that IT plays a central role in the formation and functioning of service
ecosystems and, therefore, in innovation. Innovation occurs as resources
(e.g. information, skills, and knowledge) are recombined and exchanged in
ways that create value for those actors engaged in service exchange (Lusch

and Nambisan 2015). In line with this, Breidbach et al. (2013) argued that
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it is noteworthy that I'T is not a sole driver and enabler of all innovation
but includes other resources within the service system, such as people.
Thus, a service-centric lens enables an understanding of the interactions of
all entities using all available resources (both technical and non-technical)
in the service system (Breidbach and Maglio 2015).

2.5. RESOURCE INTEGRATION AND IT AS A
RESOURCE

S-D suggests that a resource is anything on which an actor can draw for
support (Vargo and Lusch 2004, 2018; Lusch and Nambisan 2015). In
addition, Vargo and Lusch (2004, p. 2) argued that “resources are not, they
become”. A particular I'T may or may not be considered a resource, based
on the unique viewpoint of a particular actor and the context in which the
IT is applied and evaluated for value (Akaka and Vargo 2014). Institutions
and technologies are sources of resources, which then become resources
based on whether they are integrated and employed for service (Akaka and
Vargo 2014). In addition, other sources of resources include nature (i.e.
matter, energy, and information) and skills and knowledge as applied by
actors (Lobler 2018). All these can become resources depending on the
context and other resources that are integrated (Lobler 2018).

The service ecosystem view of value co-creation treats the integration
of resources as a central means for connecting social and technological
aspects (Vargo and Akaka 2012). Resource integration is shaped by mul-
tiple actors, resources, and practices, including social forces (Edvardsson
et al. 2011). The connections between actors are shaped by the social
system’s beliefs, norms, and rules, constituted by signification, domina-
tion, and legitimation (Edvardsson et al. 2011). Thus, resource integra-
tion within a service ecosystem is not random but is coordinated by insti-
tutions (Edvardsson et al. 2014). Vargo and Lusch (2004, p. 6) argued
that humans have two basic operant resources, i.e. physical and mental
skills; these resources are unevenly distributed in the population (Koske-
la-Huotari et al. 2018). Any resource an actor obtains can never be used in
isolation but must be combined with other resources for usefulness (Lusch
and Nambisan 2015). Thus, through collaboration, the integration of
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unevenly distributed resources leads to specialization (Koskela-Huotari et
al. 2018). Such specialization becomes self-reinforcing, inducing actors to
further learn and specialize (Koskela-Huotari et al. 2018).

Interaction represents a necessary condition for resource integration
processes, though it is not in itself a sufficient condition for all instances
of resource integration (Peters 2016). Peters (2016, 2018) argued that
resource integration processes can be homopathic or heteropathic. Homo-
pathic resource integration is based on the concept of aggregation or sum-
mation (Peters 2016, 2018), meaning that it leads to a summative effect in
which the joint effect of several causes is the sum of their separate effects
(Peters 2016). Heteropathic resource integration is based on the concept of
emergence summation (Peters 2016, 2018), meaning that the “joint action
of multiple causes acting is not merely the sum of effects of the relevant
causes” (Peters 2016, p. 3006). Emergence has been defined by Bhaskar
(2008, p. 49) as “new beings generated out of pre-existing material from
which they could have been neither induced nor deduced”. The emergent
whole is therefore more than the sum of its constituent parts (Peters 2018).
Resource integration is a process that generates new emergent properties
(Peters 2016); each emergent property is “not a combination of individual
base resources, but is distinctly and uniquely different from the resources
from which it emerged” (Peters 2018, p. 350). The S-D logic considers
the emergence perspective and the dispositional nature of actors, includ-
ing human and material actors, in understanding value co-creation as a
process-driven activity characterized by feedback and coordination, result-
ing in shared understanding and intentions (Peters 2018). Storbacka et
al. (2016, p. 3012) suggested that “actor disposition is a capacity of the
actor to appropriate, reproduce or innovate upon connections in the cur-
rent time and place, in response to a specific past and or towards a spe-
cific future”; both human and non-human actors are considered to have
dispositions (Storbacka et al. 2016). Whenever people act, they use their
operant as well as operand resources to create or produce things (Lobler
2011) with emergent properties that are unique to the resource integration
process (Peters 2018).

Research in S-D logic suggests that new resources come from existing
resources through combinational processes (Vargo et al. 2015; Koskela-
Huotari and Vargo 2016), which means that new resources are formed
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by combining existing resources. This holds true for technology, based on
Arthur’s (2009) suggestion that new technologies are created from parts
and sub-parts of previous technologies. This means that the emergence
of new resources is continuous, as each new resource triggers the forma-
tion of other new resources through the integration of previously impos-
sible resource combinations (Arthur 2015). Peters (2016) stressed that this
combinational process is not summative but emergent with resulting het-
eropathic effects: thus, new resources are an emergent property of combi-
national heteropathic resource integration.

S-D logic views technology as a process for doing something and as an
outcome of human action and interaction (Arthur 2009). IT is therefore
viewed as a fundamental and transformative resource in service innovation
(Vargo and Lusch 2004, 2008; Lusch and Vargo 2014). IT as a trans-
formative resource transforms the structure of value co-creation processes
from co-located contexts to dynamic, distributed, technology-enabled
ones (Breidbach and Maglio 2015). The perspective allows for the combi-
nation of I'T with other resources, such as skills and knowledge, to create
new opportunities for service exchange and innovation as information is
transported and repackaged in different contexts (Akaka and Vargo 2014).
In addition, the generative nature of digital technologies (Henfridsson and
Bygstad 2013) facilitates the combinational potential of service innova-
tion (Yoo et al. 2012). IT as a generative resource can itself create new
opportunities to integrate resources, thereby creating new knowledge and
becoming part of the innovation itself (Lusch and Nambisan 2015).

Lusch and Nambisan (2015) distinguished between IT as an operand
(enabler) and operant (trigger) resource, outlining the implications of
this for service innovation. I'T plays a dual role in enabling and triggering
service exchange in service ecosystems, creating opportunities for actors
to integrate resources (Lusch and Nambisan 2015). IT as an operand
resource is tangible and is acted on to generate benefits; it is thus a techno-
logical tool that enables actors to share resources within a service platform
(Lusch and Nambisan 2015). A service platform provides an organizing
structure for resources and serves as a venue for service exchange. Lusch
and Nambisan (2015, p. 166) defined a service platform as “a modular
structure that comprises tangible and intangible components (resources)
and facilitates the interaction of actors and resources (or resource bun-
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dles)”. On the other hand, IT as an operant resource is intangible and
dynamic (Lusch and Nambisan 2015). Operant resources act on other
resources (both operand and operant) to contribute to value co-creation
(Vargo and Lusch 2004) and are central in developing new ways for cre-
ating value (Akaka and Vargo 2014). IT as an operant resource triggers
service exchange and creates opportunities for resource integration (Lusch
and Nambisan 2015). The trigger concept has been used by researchers to
refer to events that are noticed or that initiate action. For example, Kout-
sikouri et al. (2017) viewed triggers as series of events generated by human
actors to initiate generative mechanisms that lead to the evolution of digi-
tal infrastructures. In addition, Griffith (1999) suggested that triggers are
“making events or cues noticed”. In this thesis, I'T triggers are viewed as
initiators of actions that lead to service exchange and resource integration,
for example, signaling or alerting actors by giving them information in
order for them to take action.

Although operand resources contribute to the co-creation of value, S-D
logic emphasizes that value co-creation can only result from the appli-
cation of operant resources (Vargo and Lusch 2004; Akaka and Vargo
2014). Conceptualizing technology as an operant resource enables value
co-creation to continue through both the design and use phases of tech-
nology, and enables service innovation to be driven by an iterative process
of collaboration and learning between actors (Akaka and Vargo 2014). In
addition, it provides an encompassing view for studying the way in which
technologies are integrated as resources, with value being collaboratively
created and service being innovated (Akaka and Vargo 2014).

Research on IT as a resource in co-creating value for healthcare is devel-
oping. Lee (2019) noted that actors undertake certain activities to attain
their needs through interactions, either face to face or using IT. A value
co-creation environment that integrates IT in the healthcare industry is
therefore important (Lee 2019). Collaborations among actors in health-
care ecosystems (Beirdo et al. 2017) can be facilitated by technology.
mHealth provides an example of S-D logic being applied in healthcare by
permitting patients to acquire and transmit information regarding their
physiological functions and potential health-promoting activities (Joiner
and Lusch 2016). Online health communities have enabled rural and
urban patients to interact and share knowledge about their diseases and
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treatments (Goh et al. 2016). E-health kiosks have enabled illiterate vil-
lagers to gain knowledge of infant healthcare, thus improving practices
(Venkatesh et al. 2016).

2.6. CONCLUDING REMARKS

S-D logic suggests that resource integration and service exchange happen
within service ecosystems. Through applying a systems-based, service eco-
system perspective, the perceived configurations of people, technology,
and institutions help us understand the interactions and activities that
connect actors, helping them integrate resources and exchange services,
thus co-creating value. This perspective applies well in healthcare, in which
actors at different levels (i.e. macro, meso, and micro) and with differ-
ing roles, competences, and skills are connected by shared institutions to
mutually co-create value through service exchange. The service exchange
and resource integration can be enabled and/or triggered by IT, leading to
the iterative creation of new resources that can also be reintegrated, lead-
ing to service innovation. This gives us a basis on which to explore IT as
an operant resource that triggers value co-creation in maternal healthcare.
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CHAPTER 3
METHOD

This chapter describes how the research has been conducted: first, the
research setting is described; second, the research approach is presented,
followed by a description of the research design and research process; and
lastly, a discussion of how the data were collected and analysed is presented.

3.1. RESEARCH SETTING

The thesis is based on four studies, three carried out in Uganda and one
in Sweden.

3.1.1. MATERNAL HEALTHCARE IN UGANDA

Uganda was used as a country of study because it is a developing country
with a high maternal mortality rate of 343 per 100,000 live births (WHO
2015b) that declined by only 53% between 1990 and 2013 (WHO 2014).
The country’s slow progress in reducing maternal mortality is the result of
various factors, including limited access to healthcare and a shortage of
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medically trained health professionals to deliver maternal and child health-
care services (Nabudere et al. 2011). Most of the specialized healthcare
professionals serve urban areas, leading to very limited access to high-qual-
ity healthcare in rural areas where most of the population resides (MoH et
al. 2012). Uganda has also taken on task shifting for decades to improve
access to healthcare (Dambisya 2012), making it a good case in which to
explore how the task-shifting strategy works. Furthermore, it is a develop-
ing country that has adopted the use of mHealth apps by actors to deliver
maternal healthcare services.

The research was conducted in 11 low-resource settings located in 11
sub-counties and five districts in Uganda. Districts were selected based
on terrain and infrastructure. Selected sub-counties within districts were
those: 1) that are hilly; 2) that have poor road infrastructure; 3) where
pregnant women have to walk long distances to reach health facilities for
care; and 4) that have registered high rates of teenage pregnancy. In addi-
tion, districts where mHealth apps are used by community health workers
or village health teams (VHTs) to provide services to pregnant women
were selected. To obtain more data on the use and design of mHealth apps,
an app developed in Cameroon and used in five countries (i.e. Uganda,
Nigeria, Cameroon, Kenya, and Ivory Coast) with low-resource settings
(Fritz et al. 2015) was considered in the study. To explore collaborations
at different levels of healthcare, districts with referral hospitals were also
selected. Lastly, districts were selected due to ease of access to health work-
ers through Assistant District Health Officers (ADHOs), who are in charge
of all maternal and child healthcare activities in their districts.

3.1.2. CONTEXT OF THE RESEARCH

This section presents the social context of maternal healthcare in Uganda.
It elaborates on the structures and policies that support maternal health-
care, the status of women in rural areas, and traditional practices in access-
ing maternal healthcare.

a. Structure and policies
The decentralized government structure in Uganda puts individual district
administrators at the forefront of providing health services to a large rural
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community. In line with this, the Maternal and Child Health and Family
Planning Department focuses on building the capacity of districts to plan
and manage maternal and child health and family planning services.

One of the high-priority national health policy outcomes is to reduce
maternal morbidity and mortality. In addition, health policy for sub-dis-
tricts aims at improving district-level facilities, including for emergency
maternal care. Strategies for improving the access to and quality of mater-
nal services through the expansion of the service delivery infrastructure
have been adopted. The national safe motherhood programme is one such
strategy for promoting maternal health. This programme has established a
number of initiatives, including: 1) building a supportive community net-
work of traditional birth attendants (TBAs) to support the facility-based
maternal health system; 2) identifying women at risk; and 3) strengthen-
ing the referral system (WHO 1998). Another strategy is the establish-
ment of the Uganda Private Midwives Association, through which private
midwives are supported by national and international donors to set up
private maternity homes in communities.

These initiatives are challenged by the lack of a financial base and the
high disease burden in poor communities. Public initiatives rely on devel-
opment assistance that is insufficient to address the high disease burden.
In addition, public initiatives are affected by poor work ethics, informal
charges, and poor mindset of communities. On the other hand, private-
sector initiatives have been affected by the inability of poor families to pay

their healthcare bills.

b. Family structure and the status of women

As in most African countries, the family structure in Uganda is extended
in that one does not need direct bloodline or legal relations to be con-
sidered a family member. Kinship is determined through laws, marriage,
and ancestry. The line of descent is followed through the male line, and it
determines inheritance and identity. After marriage, women move to the
husband’s family and a bride price is paid by the groom or groom’s kin to
the bride’s kin. Marriage are to some extent polygamous and the reasons
for this range from economic reasons to social prestige.

Traditionally, having many children is a sign of social prestige, a source
of labor, and an investment in the future (in that when children grow up,
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they take care of the family). Men are the decision makers in the family, so
women are exposed to repeated pregnancies and childbirths. Most house-
holds in rural areas are poor as they cannot take care of the large numbers
of children. Women are expected to work when pregnant and near deliv-
ery to support the extended family. Some of their work includes farming,
cooking, and fetching water.

Pregnant women are not allowed to make decisions on their own
and require permission from their husbands or relatives to seek mater-
nal healthcare services. In addition, they are not in control of domestic
resources and lack information about household income, so they lack the
financial means to access maternal services. Furthermore, due to domestic
workload, they lack time to visit health facilities, which are located far from
their households. This situation is exacerbated by societal expectations that
regard pregnancy as a normal process that does not require health worker
assistance. Women who deliver at home are regarded as strong by society.

If women do reach health facilities and need admission due to a com-
plication, most of them do not agree to admission due to their many social
responsibilities. They prefer to get support from relatives or traditional
birth attendants near their homes, since they have young children to take
care of.

c. Traditional practices in accessing maternal healthcare

Pregnant women in rural areas use traditional medicine during pregnancy
and birth. Traditional medicines are viewed as: 1) preventive mechanisms
against miscarriage; 2) remedies for pain caused by stomach upset during
pregnancy; and 3) means of softening the birth canal and quickening the
birth process. Some of these medicines are not scientifically proven and
lead to life-threatening pregnancy complications and health defects for the
women and their unborn children.

Pregnant women in rural areas deliver at home and are usually assisted
by relatives and traditional birth attendants (TBAs) with no formal mid-
wifery training. TBAs are community members who have acquired skills
through apprenticeship but have limited knowledge of the signs of preg-
nancy complications. However, they are socially acceptable and trusted by
women, leading to long-lasting relationships that offer ongoing care and
dialogue during pregnancies.
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To reduce maternal mortality rates, a strategy was implemented to train
TBAs in conducting safe births. The trained TBAs were certified to boost
their perceived role in the community to act as alternatives to midwives.
However, delays in referrals and poor delivery practices were identified
among TBAs despite their training. It was realized that TBAs continued
to use local herbs as remedies, leading to more complications. It was based
on this experience that the Ministry of Health decided to exclude TBAs
and instead train community health workers (CHWs) to identify pregnant
women and refer them to health facilities to seek maternal services.

3.1.3. STRUCTURE OF THE MATERNAL HEALTHCARE
SYSTEM IN UGANDA

In Uganda, health services are provided by both the private and public sec-
tors. The public sector includes national and regional hospitals and a tiered
system of health centres (HCs) (MoH et al. 2012). Healthcare services are
provided at the macro, meso, and micro levels of healthcare, as shown in

Figure 2.

Micro level
Pregnant women, VHTs,

| HC " HCII || HCII | | HCII | | HC || HCII | midwives, and nurses

HCII HCIII
Meso level

| HCs and hospitals with actors
such as pregnant women, VHTs,
midwives, nurses, clinical
officers, doctors, consultants, and
gynecologists

| Households/communities/villages |

HC IV or hospital (referral or NGO)

Regional referral hospital

National referral hospital

Professional bodies Macro level

Policy and regulatory agencies
with actors in universities,
national drug authorities, the

National-level institutions

District Health Offices Midwives and Nursing Council,
— the Ministry of Heath, and
Ministry of Health district offices

Figure 2: The public healthcare system in Uganda at different levels of healthcare.
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As shown in Figure 2, at the macro level, there are professional bodies,
national-level institutions, district health offices, and the Ministry of
Health (MoH), which provides overall policy direction and managerial
oversight for health services (MoH et al. 2012).

At the meso level, there is a tiered system of HCs that comprises: 1)
the HC II facility at the parish level that runs an outpatient clinic; 2) the
HC III facility at the sub-county level that runs an outpatient clinic and
a maternity ward; and 3) the HC IV facility at the county level that runs
an outpatient clinic, a maternity ward, and wards for men, women, and
children. HCs work on a referral system whereby if a centre cannot handle
a medical case, it refers the case to the next higher level. At the higher levels
of HC:s are the regional referral hospitals, and above these are the national
referral hospitals (MoH et al. 2012). Specialists, physicians, gynaecolo-
gists, and consultants are found at the higher meso levels of care, mainly
at referral hospitals.

At the micro level are the village health teams (VHTs), which serve as
the first contact for people living in a rural area. VHTs work with mid-
wives at HC II facilities to serve pregnant women in the communities.
Maternity wards are not found in HC II facilities but at the meso levels of
care. In addition, mHealth apps are used mainly by VHTs and midwives at
the meso and micro levels of healthcare. Furthermore, HC IV facilities and
hospitals have access to the district health information system (DHIS2),
which is used for reporting healthcare indicators (MoH et al. 2012).

As indicated earlier, as well as in Uganda, data were also collected in
Sweden. Sweden’s developed healthcare infrastructure enables citizens and
health professionals to access eHealth services to search for and retrieve
health information for both clinical and non-clinical purposes (Currie and
Seddon 2014). In addition, Sweden had a low maternal mortality rate of
four per 100,000 live births in 2015 (WHO 2016b). The research was
carried out in Gothenburg because it was easy to access healthcare man-
agers in the region through the University of Gothenburg. The research
explored practices by which IT contributed to Swedish maternal health-
care. The study provided a basis for more studies to explore similar prac-
tices in low-resource settings.
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3.2. RESEARCH APPROACH

The research applies a case study approach to collect empirical data on
the use and design of I'T in maternal healthcare. As mentioned earlier, the
research adopts a socio-technical view of IT use in maternal healthcare.
This requires interacting with actors in maternal healthcare to obtain their
viewpoints on aspects in which IT is used. These viewpoints were inter-
preted to gain an understanding of the context, actors, and technology in
regard to value-based maternal healthcare. To explore different aspects of
maternal healthcare, multiple data sources were used to inform various
stages in the research process. This was done to gain an understanding of
how IT contributes to value-based maternal healthcare in low-resource
settings.

Four studies were conducted that examined the following cases: 1) the
maternal healthcare system in Uganda, 2) the maternal healthcare system
in Sweden, 3) designs of mHealth apps for maternal healthcare in Uganda
and Cameroon, and 4) the use of mHealth apps in maternal healthcare in
Uganda. Cases from Uganda and Sweden were used because this research
is funded by a bi-lateral collaboration between Makerere University in
Uganda and the University of Gothenburg in Sweden. This facilitated
the collection of empirical data from participants in the two countries.
Edvardsson et al. (2011) has argued that the social setting in which value
creation takes place plays a part in the value co-creation process. It has also
been emphasized by Chandler and Vargo (2011) that the context frames
service exchange and resource integration from the unique perspective of
each actor and of the service ecosystem. Therefore, the use of IT by vari-
ous actors in maternal healthcare influences and is influenced by the social
context. Based on these suggestions, coupled with the differences in con-
texts and the opportunity for the researcher to be in Sweden for half of her
research, research in Sweden was considered advantageous. The Swedish
study was mainly intended to act as a reference point, so as to better under-
stand aspects in which IT contributes to maternal healthcare, given Swe-
den’s well-developed IT infrastructure. However, it should be noted that
this research does not consider Sweden an ideal model for a value-based
system of healthcare.
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The cases provided an opportunity to learn about maternal healthcare
from different perspectives and in different settings. The settings helped
to explore the work situations of healthcare professionals and how they
interact with pregnant women and other actors, including healthcare
professionals, CHWs, and IT designers. In addition, the cases helped to
understand actors’ perceptions of the design and use of IT in maternal
healthcare. This provided an opportunity to gain more knowledge of the
various viewpoints of actors who use and design I'T applications for mater-
nal healthcare. The knowledge gained from the cases provided insights
into how IT contributes to value-based maternal healthcare.

The included studies are mainly qualitative, although complementary
quantitative data were also collected. In the empirical studies, the data
were reflected on and interpreted to generate a deeper understanding of
the use and designs of I'T for value-based maternal healthcare. Qualitative
data collection methods, which included interviews, focus group discus-
sions, and document reviews, were employed. In addition, quantitative
data were collected using an online survey questionnaire.

3.3. RESEARCH DESIGN AND RESEARCH PROCESS

The original research idea focused on improving maternal healthcare
through predicting pregnancy complications. This was because it had been
reported in the literature that most maternal deaths are due to pregnancy
complications (Say et al. 2014). The idea was to adopt a socio-technical
perspective with the intention of designing predictive models that would
be applied by the users in the task-shifting strategy in low-resource settings
to improve access to maternal healthcare. As the research progressed (Paper
I), it was realized that the literature reported the existence of various com-
puterized predictive models that were not used in healthcare for reasons of
complexity and lack of computer support (Kleinrouweler et al. 2016). In
addition, it was realized that most of the models were designed for health-
care professionals and were based on the traditional healthcare system
(Berry and Bendapudi 2007; Batalden et al. 2016) in which patients are
passive in the healthcare experience (McColl-Kennedy et al. 2012). It was
also noted that pregnant women in Uganda were passive, leading to delays
in deciding to seek care and in reaching health facilities to access care.
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Based on these insights, literature about the transformation of health-
care to involve patients actively in the healthcare experience (McColl-
Kennedy et al. 2012; Hardyman et al. 2015) was reviewed. The health
IT and mHealth apps used by the studied healthcare workers did not
actively involve patients in the healthcare experience (Paper I). Sharma
et al. (2014) found that few studies examine IT processes and structures
that actively embrace patient participation in healthcare. In addition, few
studies consider how mHealth can improve health outcomes (Agarwal et
al. 2015). Based on these gaps, the focus was shifted to explore practices
in maternal healthcare settings and how actors were actively involved in
healthcare. This focus led to the research aims addressed through the four
studies.

As a first step towards answering the research questions, it was neces-
sary to explore practices in service delivery, particularly the use of IT to
predict, prevent, and manage pregnancy complications in a low-resource
setting. Therefore, data collection was conducted in Uganda. This first
study found a lack of IT use in predicting pregnancy complications and
suggested aspects of maternal healthcare in which IT could improve value
co-creation in predicting pregnancy complications. The suggested aspects
and research gaps in exploring the dual role of IT (Lusch and Nambisan
2015) and how it applies to patient participation in healthcare (Akaka and
Vargo 2014; Sharma et al. 2014; Frey et al. 2017) motivated the second
study. The second study explored practices in maternal healthcare deliv-
ery that are supported or triggered by IT. This study was conducted in a
high-resource setting, which we define as an e-health frontrunner with
a well-developed IT infrastructure (Currie and Seddon 2014) and low
maternal mortality rates (WHO 2015b). Sweden was used as a case to
represent such a setting (Currie and Seddon 2014). The second study iden-
tified practices by which IT contributed to value-based maternal health-
care, triggering thoughts about whether similar practices existed in low-re-
source settings. Therefore, the second study inspired additional studies
aimed at further and broader exploration of practices in I'T use and design
for maternal healthcare in low-resource settings. Specifically, these further
studies focused on the task-shifting strategy and the design and use of
mHealth, which is used in low-resource settings to extend the healthcare
infrastructure (Braa and Sanner 2011).
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Studies of mHealth were further motivated by research indicting the
importance of mHealth in pursuing new healthcare models (Nasi et al.
2015), making it possible to design patient-centred healthcare service
(Chen et al. 2018). In addition, the literature noted a lack of evidence on
how mHealth can improve health outcomes and health system efficiencies
(Agarwal et al. 2015). The third study accordingly explored practices in
the design and use of I'T for maternal healthcare in low-resource settings.
Cases used for the study were in Uganda and Cameroon, partly because
they use mHealth apps as a means to improve access to healthcare in rural
areas with high maternal mortality rates (WHO 2015b). The study helped
to 1) identify design implications for mHealth apps that contribute to
value co-creation in maternal healthcare and 2) describe value co-creation
activities and types of value obtained by actors using mHealth apps in
maternal healthcare.

Study four explored the task-shifting strategy (see section 1.3.1) in
maternal healthcare in a low-resource setting and opportunities for IT to
support the strategy. The study was motivated by the relatively few stud-
ies of shifting key clinical tasks among healthcare professionals in mater-
nal healthcare and of the involvement of non-professionals in task shift-
ing (Dawson et al. 2014). In addition, there have been calls to explore
changing care-secking patterns among patients through redesigning the
task-shifting strategy (Seidman and Atun 2017). The study was useful in
identifying opportunities for I'T to contribute to task shifting in maternal
healthcare.

Figure 3 and Table 1 summarize the research process as described above,
indicating the general contributions of the studies. These contributions are
further described in the following sections.

Study I: Case 1 Study II: Case 2 Study IV: Case 1 Study III: Case 3.1 Study III: Case 3.2
v Contributions v
1. Practical (maternal health
Practices of ------ > 5 1’; l;y[Zm(km::;‘h"'l: ) “ mrz)< --------- Pn{ttice: in mHealth
HIT use 3. $-D in information systems design and use

Figure 3: Connection between studies and cases.
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Data were collected for the four studies at different times, as shown in
Table 1. Interviews, observations, focus group discussions (FGDs), and
document reviews were used in data collection. Table 2 shows the partici-
pants included in the data collection process.

Table 1: Studies conducted, cases, and data collection.

Study Case Data collection |Time
Study I: Study of the
role of IT in a low- Case 1: Maternal health-
resource setting care system in Uganda Interviews June 2016
Study II: Study of the Interviews,
role of IT in a high- Case 2: Maternal health- |survey, and February—
resource setting care system in Sweden document reviews |May 2017
Case 3.1: Designs of
Study Ila: Study of mHealth applications
mHealth designs in developed in Uganda and
low-resource settings Cameroon
Case 3.2: Use of
Study IIIb: Study of | mHealth apps developed |Interviews, FGDs,
the use of mHealth in | in Uganda and Camer-  |and May—June
low-resource settings oon document reviews |2018
Study IV: Study of the
task-shifting strategy in | Case 1: Maternal health- February—
maternal healthcare care system in Uganda Interviews March 2019

PARTICIPANTS

For the 11 low-resource settings in Uganda, data were collected mainly at
the meso and micro levels because this is where most of the value co-crea-
tion activities in maternal healthcare service delivery take place. However,
all healthcare facilities in all districts in Uganda have common institutions
and institutional arrangements at the macro level of healthcare. In addi-
tion, in Sweden, data were collected mostly at the meso and micro levels.
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Table 2: Data collection and participants at different levels of healthcare.

Levels Interviews |FGDs (participants)
Macro (e.g. actors at policy and

regulatory agencies) 13

Meso (e.g. actors in HC III and IV

facilities and in hospitals) 26 4

Micro (e.g. actors at the community

and village levels) 21 71

Total 60 8 FGDs (75)

A total of 60 interviews were conducted with key respondents from
Uganda and Sweden in the four studies. The participants were three
healthcare administrators, 27 healthcare professionals, eight VHTs, six
pregnant women, three mHealth app designers, two consultants and one
programme manager involved in developing mHealth apps, two I'T man-
agers, four records officers, four subject-area experts in terms of two pro-
fessors from a university in Uganda, and two professors from two universi-
ties in Sweden. Interviews in Uganda were conducted at district offices,
a health surveillance site, and healthcare facilities, while those in Sweden
were held at the University of Gothenburg in a conference room.

In addition, a total of eight FGDs were held with 75 participants,
mainly from the micro level (see Table 2). All participants were users of
mHealth apps developed for maternal healthcare service delivery. The par-
ticipants were 18 midwives, 13 pregnant women, 31 VHTs, a chief admin-
istrative officer, two health inspectors, four opinion leaders, five decision
makers, and a hospital In-Charge. Lastly, a survey was sent to 165 mid-
wives, 55 of whom responded.

3.4. DATA COLLECTION METHODS

The data collection methods used in the thesis and the concerns associated
with them are elaborated on below.
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3.4.1. INTERVIEWS

An interview is a data collection method that involves an interviewer and
one or two interviewees discussing specific topics for the purpose of gain-
ing insights into certain issues (Hennink et al. 2011). Both the interviewer
and interviewee engage in a knowledge producing activity to co-construct
reality (Hennink et al. 2011). Interviews were used to collect data in all
four studies (see Table 1). Interviews were conducted to explore the use
of IT in predicting pregnancy complications, with the intention of iden-
tifying activities and interactions among healthcare professionals, VHTs,
and pregnant women. In addition, interviews were held to explore: how
resources are used by actors; how information is collected and utilized; how
information system support is provided; how mHealth apps are designed
and used in maternal healthcare; and how models are used to predict preg-
nancy complications. Furthermore, interviews were conducted to explore:
how the task-shifting strategy works; the negative and positive effects of
task shifting on maternal healthcare service delivery; and how patients are
involved in task shifting. The data collected from interviews helped: 1)
identify aspects of maternal healthcare in which IT supports value co-cre-
ation in the prediction of complications; 2) describe practices in maternal
healthcare that enable actors to integrate resources and exchange service;
3) identify the design implications of mHealth apps that support value co-
creation in low-resource settings; 4) demonstrate how value is co-created
by the use of mHealth apps and the types of value co-created; and 5)
identify opportunities for IT use by health workers after tasks are shifted
to them.

The researcher was actively involved in all interviews with the help
of a research assistant. The interviews were semi-structured in order to
focus on specific aspects of the case under study while keeping them open
for spontaneous input from interviewees. Interview instruments were
designed before each study to act as a guide for both the interviewer and
the interviewees. To prepare the interview instruments, meetings were held
with participants at the managerial level to gain an understanding of the
case under study. For case 1 (studies 1 and IV) and case 3.2 (Study IIIb),
interview instruments were translated into local languages to make it easy
for participants to understand the questions and comfortably respond as
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needed. Such participants included pregnant women and village health
team members who were not conversant in English as a language of com-
munication. The translation was done with the help of a research assistant
from a community in which the interviews were conducted. In addition,
consent letters were prepared before the interviews. The letters were com-
municated to the participants at the beginning of each interview to make
them aware of the conditions of the interview and their rights to refuse to
answer or to withdraw at any time.

The leading questions in the interview guide were consciously included
to encourage the free exchange of experiences and viewpoints. The inter-
viewees were provided the opportunity to ask for clarifications as needed,
which helped to mitigate the risk of biasing participants and to address
aspects not previously considered by the researcher. In addition, the
interviewer asked follow-up questions when necessary to probe for more
responses. In this way, it was possible to perform wider and deeper enquir-
ies into the rich reality of specific aspects represented in the cases. For
one of the participants in case 3.1, a Skype interview was held because
the participant was located in Cameroon at that time. All interviews were
recorded with permission from the interviewees. This was done to mitigate
the risk of the interviewer misunderstanding what the interviewees meant,
especially for the interviews held in a local language.

3.4.2. FOCUS GROUP DISCUSSIONS

An FGD involves an interactive discussion between a lead facilitator and
preselected participants with the aim of gaining a broad range of views of
a research topic (Hennink et al. 2011). It creates an environment where
participants feel comfortable expressing their views (Hennink et al. 2011).
FGDs were used in Study III in both cases 3.1 and 3.2. The focus groups
were intended to obtain data on the design and use of mHealth apps for
value co-creation. The discussions provided descriptions of the service eco-
system and of actor roles, relationships, activities, and interactions during
the design and use of mHealth apps. In addition, the discussions helped
demonstrate the collective and individual value of using mHealth apps in
maternal healthcare.
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The FGDs were each led by a moderator who, in this case, was either
the researcher and/or the research assistant, depending on the language
used in the discussion. As in the interviews, predefined questions were
used to guide the discussions and consent letters were communicated to
and signed by the participants. Participants could express themselves based
on the aspects under discussion. Follow-up questions were asked by the
moderators; in some situations, demonstrations were solicited from par-
ticipants to clarify the use of mHealth app features. Such demonstrations
would also be discussed to capture the different views of the participants.
The discussions were guided to ensure that important aspects were covered
within the allocated timeframe. In addition, discussions were recorded
to avoid researcher misinterpretation and to act as a reference during the
analysis process.

A challenge with the FGDs was that, although participants were
encouraged to openly discuss and share their opinions, some participants
were limited in their openness. This was true for participants who had been
delegated to act on behalf of their superiors at the time of the research,
and were placed in focus groups with other superiors or managers, who
were also their managers. As a mitigation measure, such participants were
given specific turns to reflect on and share their views with the group. In
addition, some participants were seen to dominate the discussions, while
others would simply affirm their views. To mitigate this, probing was done
for some participants to cast more light on their affirmation, given their
responsibilities.

3.4.3. FIELD-BASED OBSERVATION

Observation involves observing the behaviour, actions, and interactions
of people when they are in their own social setting (Hennink et al. 2011).
Observation enables researchers to obtain a detailed description of a social
setting in order to situate people’s behaviour in their own socio-cultural
context (Hennink et al. 2011). Observations were made at one maternity
clinic and at health facilities in Uganda in order to understand the work
practices of midwives and other healthcare professionals. Before the obser-
vations, the participants were interviewed, which enabled the researcher
and the participant to familiarize themselves with each other. This helped
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mitigate the risk of the participant feeling uncomfortable during the
observation. In addition, the interview and studied documents provided
insights into issues that might impinge on the observation, such as visual
aspects of the work flow of the prediction models, features and layout of
the obstetric system, timelists, and mHealth app features and dashboards.
In addition, observations enabled the researcher to identify additional
resources in the form of available medical equipment and aspects of the
working environment in terms of room structure, space, nearest child care
centres, shops, and nearest bus stops.

3.4.4. DOCUMENTS

Documents are produced in particular social settings, so the ideas, argu-
ments, and diagrams embedded in documents provide a deeper under-
standing of contexts and practices (Prior 2003). Documents were reviewed
in case 2 (Study II) and case 3.1 (Study III) to gain insights into the cases.
Documents were in the form of PDF files, workplans, proposals, monthly
reports, and user and training manuals. Documents were reviewed to
obtain information about available resources, technologies, and institu-
tions that enable and constrain actors to integrate resources and exchange
service in maternal healthcare. In addition, documents provided data about
the architectures of mHealth apps, actors involved in the app development
process, and knowledge and skills required by actors to use the apps. The
data obtained helped to identify key aspects to consider when designing
and using mHealth apps for value co-creation of maternal healthcare ser-
vice delivery in low-resource settings.

Documents in case 2 provided information that was used during
the observation, while documents in case 3.1 provided information on
mHealth apps that was further discussed during the FGDs. The risk asso-
ciated with studying documents was bias in interpreting the information,
since it was viewed from a certain perspective by the researcher. This risk
was mitigated by validation during the observations and FGDs. The infor-
mation in the documents that was found to be correct was used by the
participants.
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3.4.5. SURVEYS

In case 2 (Study II), surveys were used mainly to complement the data
collected through interviews and to investigate specific aspects of the case,
based on prior knowledge from the theoretical framework. The purpose
was to obtain more data, from midwives working in various clinics in the
studied region, on how institutions enable and constrain actors in a value
co-creation environment of maternal healthcare service delivery. Before
preparing the survey instrument, meetings were held with professors
and midwife managers to understand the practices of IT use in maternal
healthcare, including how the system is organized and how IT systems and
data collection forms are used. These meetings helped develop questions
that were included in the survey instrument. Surveys have a drawback in
that respondents do not understand the questions in a uniform way. The
instrument was therefore prepared and iteratively revised with midwife
managers to mitigate the risk of the questions being misinterpreted. The
revisions allowed managers to ask for clarifications of expected answers in
cases when questions were not well understood. The revisions provided
a “safety net” in which unclear questions were caught and resolved. In
addition, to mitigate the risk of survey answers not providing an in-depth
understanding (Robson 2002), for example, of reasons for a given opinion,
free-text fields were added to the survey questions to allow participants to
provide supplementary explanations as required.

After revisions, the instrument was translated into Swedish by a sub-
ject-area expert. Questions were captured using a survey tool from Goth-
enburg University, and a link to the survey was shared with the midwife
managers for testing. Testing helped to ensure that the data captured in the
form would be saved after submission and could later be extracted to other
formats for further analysis. After the testing process and incorporating the
feedback, the instrument was sent by the midwife managers to all the mid-
wives in Vistra Gétaland region. Sharing the survey helped easily collect
more specific feedback from a wider audience than would have been pos-
sible through interviews. In addition, the survey offered respondents a way
to provide individual feedback that might not have been obtained from
FGDs, mitigating the risk of participants not freely expressing themselves
in the focus groups (Robson 2002). A one-month timeframe was commu-
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nicated to the respondents to allow them to think through the questions.
After a month, very few midwives had responded to the survey, and it was
realised that some respondents had answered the survey questions but had
not pressed the “send” button, and therefore had to repeat the process; this
may have affected the response rate, which was 33.3%. Survey responses
were exported into Excel and later imported into SPSS for further analysis.

3.5. DATA ANALYSIS

Study 1

The research was initially inspired by grounded theory as a method
of coding empirical data. Interviews were transcribed and open coding
(Strauss and Corbin 1990) was used to identify, name, and categorize
phrases and words, giving rise to codes. Codes were grouped into catego-
ries, including: human resources for health, maternal healthcare services,
the referral system, relationships between healthcare practitioners, pre-
dicting pregnancy complications, and use of IT tools to provide maternal
healthcare services.

Studies [I-1V/

As the research progressed, the analysis moved from grounded theory to
thematic analysis (Braun and Clarke 2006). Thematic analysis was used
in Studies II-IV in order to progress from description (in which data are
organized and summarized to reveal patterns) to interpretation (in which
the significance of the patterns and their broader meanings and implica-
tions are theorized in relation to the literature) (Braun and Clarke 20006).
Braun and Clarke (2006) have argued that thematic analysis is a founda-
tional method of qualitative analysis and that it is either data driven or
theoretically driven.

Once a theory had been identified, a theoretically driven thematic anal-
ysis method was used to describe practices in the use and design of IT
for value co-creation in maternal healthcare. For this method, a step-by-
step guide provided by Braun and Clarke (2006) was followed that covers:
familiarizing oneself with the data, generating initial codes from the data,
searching for themes, reviewing themes, defining and naming themes, and
producing a report. The analytical process started with familiarizing one-
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self with the data through verbatim transcription of the interviews, FGDs,
and observations. Verbatim transcription is making a written record of
a recorded interview or field observation for data analysis (Hennink et
al. 2011). Verbatim transcription enables the creation of meanings from
the data through interpretation (Braun and Clarke 20006). For interviews
conducted in local languages, the research assistant translated as well as
transcribed the audio recordings, and timestamps were inserted into the
transcripts to enable returning to specific parts of the audio recordings
when necessary. The transcripts were reviewed by the researcher and the
research assistant to ensure accuracy.

Inductive codes were generated from the verbatim transcripts. Inductive
codes can be either iz vivo codes that capture what is going on in the data
and hence signal cultural norms, or analytic codes that analytically explain
what is happening (Hennink et al. 2011; Holton and Walsh 2016). The
initial codes that related to one another were grouped together. In addi-
tion to the inductive codes, topics from the interview guide and concepts
from the S-D logic literature were used to develop deductive codes. Both
the inductive and deductive codes were related together with their coded
data extracts to form themes. Braun and Clarke (2006, p. 10) suggested
that a theme “captures something important about the data in relation to
the research question and represents some level of patterned response or
meaning within the data set”.

The latent themes generated were iteratively reviewed, defined, and
matched with the concepts from the S-D logic meta-theoretical narrative
for studies I and III. Latent themes were identified based on underlying
ideas, assumptions, and concepts from theory (Braun and Clarke 2000).
Finally, findings were presented by supporting themes with data extracts
and showing how they relate to the research question. For Studies II and
I1I, themes were matched to the S-D value co-creation model as shown in
Table 3.

For Study I1, in addition, quantitative data collected through the survey
questionnaire were analysed using SPSS. The questionnaires were coded
and variables were created in SPSS based on these codes. Variables were
then used to capture responses to each question. The analysis was intended
to compile statistics on the responses to complement the qualitative data,
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so descriptive analysis was used to generate frequencies from the data. The
analysis did not test any statistical hypothesis.

Study IV

In the fourth study, thematic analysis (Braun and Clarke 2006) was used
as discussed above. Using NVivo, transcripts were imported and used to
identify, name, and categorize phrases and words in order to develop initial
codes. The initial codes were reviewed and refined to form final codes that
were grouped into themes. The themes were reviewed iteratively with ref-
erence to the initial codes. The themes were refined and named to generate
final themes. The final themes were categorized as non-technical, interme-
diate, technical, and clinical tasks, while the I'T themes were data collection
systems, reporting systems, communication systems, diagnostic tools, and track-
ing tools. The themes were categorized as enablers and triggers.
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Table 3: Themes matched to the concepts of S-D logic in studies I-II1.

S-D logic Themes from the data analysis
framework |StudyI: Case 1 |Study II: Case 2 | Study III a: Study III b: Case
and value Study of the role | Study of the role | Case 3.1 Study of | 3.2 Study of the use
co-creation |of [T inalow- |ofIT in a high- | mHealth designs in a | of mHealth in a
model resource setting | resource setting | low-resource setting | low-resource setting
Human Practices in
resources for seeking maternal
Institu- health healthcare
tions and Standardized
institutional | Maternal health- | process Skilled attendance
arrangements | care services N/A at birth
Architecture of
supporting digital
infrastructure
Limitations of the
architecture
Service Digital infra- Rewards for partici- | Supporting digital
ecosystem N/A structures pation infrastructure
Referral system Value offerings of
mHealth apps
Relationships
between differ- Design models
Service ent healthcare
platform practitioners N/A Valuable features N/A
Actor roles
Actors con- Actors involved in
nected by shared | the design of Roles are sup-
institutional the apps and their | ported/triggered
Actors N/A arrangements roles by apps
Enabling/trigger-
ing resources
Sharing of health
information Information and
Resource Resource-rich knowledge sharing
integration environment Providing app
Accessibility of | reviews
Predicting preg- | resources and
nancy complica- | information Accessibility
tions
Sharing of infor- | Content relevance
Use of IT tools | mation and presentation
for provision of Mechanisms for
Service maternal health- | Collaborations | Rules of service service exchange
exchange care services among actors exchange among actors
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In all studies, the role of I'T as an operant that triggers value co-creation in
maternal healthcare was identified in the form of: 1) colour-coding in the
system to trigger compulsory tests; 2) knowledge sharing to trigger actors
to communicate value propositions; 2) digitalized resources that initiate
actions among midwives, for example, digitalized checklists, timelists, and
integrated summaries; 3) signalizing or notification of questions posted;
and 4) triggering actors to interpret information through rapid informa-
tion sharing. In addition, actors were considered operant resources because
the knowledge and skills reside in them.

3.6. CONCLUDING REMARKS

Using a case study approach allowed for a research process iterating
between 1) interdependent aspects of IT use, design, and value obtained
using I'T;, and 2) the whole that they form, which is an understanding of
how IT contributes to maternal healthcare. This helped to identify the
next set of data to collect, thereby gradually improving the research design
as new knowledge was gained. In addition, research was carried out in
real-world settings of maternal healthcare with different IT infrastruc-
tures. This facilitated the use of references on the use of IT from settings
with well-developed infrastructure, in order to enhance knowledge of the
contribution of IT in settings with limited infrastructure. Data were col-
lected by the researcher through interactions with participants at health
facilities, to provide a familiar atmosphere for the participants. During
interactions, clarifications were offered on the role of the researcher and
consent was obtained from participants before the data collection process
began. In addition, participants were provided the opportunity to ask for
clarifications and to withdraw during the process. Thus, the research was
performed to gain empirical insights and not to control or influence events
during the investigations. Studies were mainly exploratory with the aim
of learning about the context in which IT is used in maternal healthcare.
Concepts from the framework of S-D logic were used to analyse the data
collected.

Results obtained through the present case studies are internally and
externally generalizable. Regarding internal generalizability, despite the
small number of participants involved in the present studies, controlled
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convenience sampling of participants was performed. The suitability of
participants was considered mainly to ensure the representative sampling
of their roles and experiences in using or designing I'T for maternal health-
care. In addition, external generalizability was considered in terms of the
reporting of results. The contexts and case characteristics were therefore
reported together with the results, so generalizability could be evaluated
by comparing results with those of other similar cases.

In addition, at the start of the process, the researcher had precon-
ceptions about pregnancy complications and the use of IT in maternal
healthcare. Knowledge of the view of healthcare as a service to achieve
value-based maternal healthcare was gained during the research. During
the research, preconceptions were reflected on during discussions with par-
ticipants. Interpretations of the data were thus open to emergent themes
and not limited to theoretically informed concepts. In addition, multiple
interpretations of how IT contributes to value-based maternal healthcare
were obtained from the views of various participants with various roles,
including health workers, CHWs, IT managers, and mHealth app design-
ers.

On the other hand, data collection was mainly challenged by the
ethical approval process, which was cumbersome. This process required
that the researcher change the research proposal, focusing it more on the
healthcare research discipline than the IT discipline. Therefore, the option
of gaining access through district health officials and mHealth app design-
ers was adopted. It was not possible to observe activities among pregnant
women and other actors outside the health facilities. In addition, it was
not possible to observe healthcare professionals as they interacted and inte-
grated resources with pregnant women. Therefore, pregnant women were
involved only through interviews and FGDs at the health facilities.
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CHAPTER 4

SUMMARY OF PAPERS’
CONTRIBUTIONS

This chapter summarizes the papers’ contributions to the thesis, as
described below. This summary is used as the basis of the discussion sec-
tion to illustrate the thesis’ contributions to theory, practice, and policy.

PAPER I

Nyende, H., Ask, U., & Nabende, P. (2017). Adopting a service-dominant
logic to prediction of pregnancy complications: An exploratory study of
maternal healthcare in Uganda. In Proceedings of the European Conference
on Information Systems (ECIS), 5-9 June 2017, Guimeras, Portugal.

The aim of this paper was to identify aspects in which IT has been
used to support pregnant women in Uganda, focusing on predictions of
pregnancy complications. Limited studies examine how IT processes and
structures actively embrace patient participation in the improvement of
healthcare services and how health value can be co-created. In addition,
the literature reported a gap in the application of S-D logic in healthcare.
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Based on this gap in previous research, the following research question was
addressed: “In what ways does I'T support value co-creation in maternal
healthcare in low-resource settings?” The paper draws on an S-D logic per-
spective (Vargo and Lusch 2004, 2008) and the service innovation frame-
work (Lusch and Nambisan 2015). This study lays a foundation for this
thesis research by addressing aspects of how the traditional perspective of
healthcare, in which patients are passive, can be transformed to a perspec-
tive in which patients are actively involved in their own care. The paper
does this by suggesting ways of improving value co-creation practices at
the micro level and of using IT as an operant to trigger the prediction of
pregnancy complications.

The paper is based on a maternal healthcare case in a low-resource
setting, in Uganda. The empirical data were collected via interviews and
conversations with health workers. The findings illustrate a fragile service
ecosystem with a shortage of healthcare professionals, cognitively distant
actors, and unproductive attitudes of pregnant women towards timely
access to service. In addition, findings show that IT has not been used
to support collaborations and interactions among actors, leading to an
inadequate service platform. This inadequate service platform affects the
effectiveness of the referral process, leading to the lack of a shared view of
the resources for and status of pregnant women. Lastly, the findings show
that IT has not been used in the prediction of pregnancy complications,
leading to an imperfect value co-creation process. This results in inaccu-
rate or missed predictions and a lack of involvement of pregnant women
in the prediction process. Applying the lens of S-D logic to healthcare in
this setting enabled the identification of aspects of maternal healthcare
in which IT can support and/or trigger value co-creation. These aspects
were: 1) supporting and strengthening the limited number of actors in
maternal healthcare by (i) shifting the focus from processes to services and
(ii) having IT play an operant role to trigger service exchange in maternal
healthcare; 2) improving the referral process by providing a shared view of
resources and enabling value co-creating activities; and 3) improving the
prediction process and thereby creating value in maternal healthcare by
involving pregnant women as co-creators of value in maternal healthcare
services. These aspects were used to identify changes required for the crea-
tion of value-based maternal healthcare, including changes in structure,
technology, and institutions.
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PAPER II

Nyende, H. (2018). The role of technology in value co-creation of mater-
nal health care: A service-dominant logic perspective. In Proceedings of the
European Conference on Information Systems (ECIS), 23-28 June 2018,
Portsmouth, UK.

Paper II was inspired by contributions from Paper I and describes prac-
tices of maternal healthcare in which IT as both an operant and operand
resource has been used to benefit maternal healthcare. Limited research
examines the role and nature of IT in service systems such as healthcare,
especially the operant role of IT and patient participation (Akaka and
Vargo 2014; Frey et al. 2017). The research question asked in this paper
was “How does I'T contribute to value co-creation in a best practice mater-
nal healthcare setting?” The paper draws on the S-D value co-creation
model (Vargo and Lusch 2016) and dual role of IT from an S-D perspec-
tive (Lusch and Nambisan 2015). This study contributes to the thesis by
providing insights into the role of I'T in healthcare service, through explic-
itly showing ways that technology acts as a driver of value co-creation in
providing healthcare services, as both an operand and operant resource.

The paper is based on a case study of maternal healthcare in a setting
with well-developed IT infrastructure, Sweden. The empirical data were
collected via interviews with and a survey of health workers. The find-
ings show that IT as both an operand and operant resource drives value
co-creation. As an operand, IT supports practice standardization, activ-
ity transparency, collaboration, complication prediction, and knowledge
and information sharing among actors. As an operant, I'T triggers resource
integration activities such as complementing and adding new resources,
collective decision making, handling emergencies, and service exchange
through referrals and feedback. It was also noted that IT is mainly used by
healthcare professionals rather than by pregnant women in the maternal
healthcare service experience. Therefore, the paper also identifies knowl-
edge gaps regarding IT as a driver helping pregnant women to actively
engage in maternal healthcare. A broader IT perspective enabled explo-
ration of the nature and role of IT in the value co-creation practices of
maternal healthcare and the anticipated value obtained from such prac-
tices.
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PAPER III

Nyende, H. (2019). Value co-creation in design of mHealth applications
for maternal healthcare service delivery. In Proceedings of the International
Federation for Information Processing Working Group 9.4 (IFIP 9.4), 1-3
May 2019, Dar es Salaam, TZ.

Given the nature of low-resource settings with limited IT infrastruc-
ture, IT systems that depend on the availability of power and network
infrastructure in the form of computers are not used in such settings.
Instead, mHealth is used to extend this infrastructure. To understand how
IT can be designed for active participation in low-resource settings, in
Paper I11, I set out to investigate the designs of mHealth apps to find out
whether they drive value co-creation from the S-D logic perspective. This
is because the design of IT influences its use. In addition, limited research
focuses on the effectiveness of mHealth strategies for frontline health
workers and on how mHealth improves health outcomes, health system
efficiencies, and the cost effectiveness of service delivery. Moreover, previ-
ous research has pointed out the poor methodological quality of studies of
mHealth in maternal healthcare in low-resource settings. Based on these
research gaps, the following research question was addressed: “How are the
designs of existing mHealth applications incorporating value co-creation
aspects and how can mHealth applications be designed to improve value
co-creation in maternal healthcare within the context of S-D logic?” The
paper draws on the S-D value co-creation model (Vargo and Lusch 2016).
This study contributes to the thesis by identifying the design implications
of IT that lead to value-based maternal healthcare in low-resource settings.

The paper is based on a case study of mHealth apps developed for
the purpose of reducing maternal deaths in low-resource settings, i.e.
Uganda and Cameroon. The empirical data were collected via interviews
with mHealth developers, FGDs with mHealth app users, meetings with
consultants and project managers, and document reviews of mHealth app
manuals and presentations. The findings show that the designs of exist-
ing mHealth applications for maternal healthcare consider only limited
aspects of value co-creation. These include architectural limitations, lim-
ited involvement of beneficiaries in the design process, and limited value
offerings in terms of knowledge sharing, participation rewards, and user
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feedback reviews. The paper proposes five guidelines for improving the
designs of mHealth apps for value co-creation in maternal healthcare from
the S-D logic perspective: transparency in the architecture of participation
and rewards, architectural integration, actor involvement in the design
process, mixed-model designs with different value offerings and mecha-
nisms for knowledge sharing, and content presentations and collabora-
tions that support resource integration and service exchange. The identi-
fied design guidelines foster rethinking of the nature of mHealth beyond a
mere material artifact or physical product, to also consider mHealth apps
as collections of processes and practices that trigger and support value co-
creation in maternal healthcare. The guidelines therefore outline the prac-
tices and processes in both the design and use of mHealth apps through
which value is co-created. This conceptualization guides the development
and use of technology that enables new resources to be generated as actors
integrate resources and exchange services, making it useful in value-based
maternal healthcare in low-resource settings.

PAPER IV

Nyende, H. (2019). Value of mHealth apps for maternal healthcare. In
Proceedings of the Information Systems Research Seminar in Scandinavia
(IRIS), 11-14 August 2019, Nokia, Finland.

Paper IV set out to demonstrate how different actors in the maternal
healthcare service ecosystem use mHealth to co-create types of value from
an S-D perspective. Few studies have demonstrated the role of mHealth
apps in maternal healthcare service utilization. Few studies consider
the value that individuals co-create as a result of their interactions with
mHealth services. In addition, there is a gap in the literature on patient
value co-creation through using technologies. Based on these gaps in pre-
vious research, the following research question was addressed: “What value
is co-created by the use of mHealth apps in maternal healthcare service
delivery and how is it co-created?” The paper draws on an S-D logic per-
spective (Vargo and Lusch 2004, 2008) and the S-D value co-creation
model (Vargo and Lusch 2016). This study contributes to the thesis by
examining the role of IT in healthcare transformation beyond the health-
care organization in low-resource settings. The study does this by iden-
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tifying value co-created by using mHealth apps within and beyond the
healthcare setting,.

The paper is based on a case study of mHealth apps used to provide
maternal healthcare services in Uganda. The empirical data were collected
via interviews and FGDs with health workers and pregnant women. The
findings indicate the types of value co-created by healthcare organiza-
tions, including improvements in healthcare provision (e.g. improved
resource planning and service provision), prevention of complications,
and increased knowledge acquisition and information sharing. Individual
value co-created by using mHealth apps includes improved knowledge and
experience, wellbeing, productivity, collaboration, and decision making.
The collective and individual value types identified are important to the
communication of the shared meanings of actors in this specific context of
maternal healthcare. This provides insights into reconsidering institutional
orders and hierarchies that integrate collective and individual value.

PAPERV

Nyende, H. (2020). Maternal healthcare service transformation: Explor-
ing opportunities for IT use in task shifting. In Proceedings of the Hawaii
International Conference for Systems Sciences (HICSS), 7-10 January 2020,
Maui, HI, USA.

Paper V identifies ways in which the task-shifting strategy can be rede-
signed to fit within healthcare transformation. This study responds to a
call for research into task shifting in maternal healthcare, specifically into
how to engage teams of workers and community members in delivering
and advocating for interventions at various levels. In addition, previous
research calls for redesigning the task-shifting strategy to change care-
seeking patterns among patients. Few studies have examined the shifting
of key clinical tasks among professionals in maternal healthcare, and few
have noted the involvement of non-professionals in task shifting. Based
on these research gaps, the following research questions were addressed:
“Which tasks are shifted in maternal healthcare service delivery, by whom
and to who? What opportunities exist for I'T to enable/trigger the execu-
tion of shifted tasks?” The paper applies the S-D dual role of IT (Lusch
and Nambisan 2015) and the WHO guidelines on optimizing healthcare
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roles through task shifting (WHO 2012). This study contributes to the
thesis by providing insights into contextualizing the dual role played by
IT in healthcare transformation from an S-D perspective in low-resource
settings. The study does this by providing an understanding of the conse-
quences of task shifting beyond the vertical and horizontal dimensions.
In addition, it provides insights into the dual role of IT in the contextual
aspects of professional and non-professional relationships; it thereby estab-
lishes a foundation on which managerial implications can be suggested
for health workers, as a result of IT use in the categorized tasks shifted in
maternal healthcare.

The paper is based on a case study of maternal healthcare in a low-re-
source setting, Uganda. The empirical data were collected via interviews
with health workers. The findings identify opportunities for I'T use in sup-
porting/triggering the shift of tasks (i.e. technical, intermediate, non-tech-
nical, and clinical) of professionals (i.e. senior midwives and midwives) to
non-professionals (i.e. VHTs and pregnant women) and other profession-
als. The shifted tasks and IT opportunities identified in this paper help
in recommending changes in the technology development and use pro-
cesses as well as in the institutional arrangements in building relationships
among professionals and non-professionals at different levels of healthcare.
This leads to policy implications for considering I'T as a resource in task
shifting in low-resource settings.
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CHAPTER 5
DISCUSSION

This chapter discusses key findings of the studies and how they contribute
to answering the research questions. The main objective of the thesis is “to
enhance knowledge of how IT as a resource contributes to value-based
maternal healthcare in low-resource settings”. Contributions of the the-
sis are discussed based on the findings and conclusions of the appended
papers, as described in chapter 4, and in relation to previous research, as
described in chapters 1 and 2.

5.1. SYNTHESIS OF FINDINGS

This section synthesizes the findings of the five appended papers and shows
how the findings answer the research questions.
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5.1.1. PRACTICES IN WHICH IT HAS BEEN USED TO
BENEFIT MATERNAL HEALTHCARE IN LOW- AND HIGH-
RESOURCE SETTINGS

Practices in maternal healthcare are described in terms of a) current mater-
nal healthcare institutions and structures and b) the existing I'T infrastruc-
ture and platforms that help actors to co-create value. These practices are
discussed in the following sections.

a. Current maternal healthcare institutions and structures

Findings show that healthcare is in many ways still perceived in the tra-
ditional way, in which pregnant women passively comply with treatment
and information provided by healthcare professionals and CHWs (all
papers). Thus, practice styles such as partnering and team management, as
proposed by McColl-Kennedy et al. (2012), have not been fully adopted.
The traditional view of healthcare leads to a fragile ecosystem, an inad-
equate service platform, and flawed value co-creation, all of which nega-
tively affect health outcomes (Paper 1). In low-resource settings, a fragile
service ecosystem includes a shortage of healthcare professionals, multiple
actors with varying skill and knowledge levels, and unproductive attitudes
of pregnant women towards timely access to service. A shortage of health-
care professionals can be addressed through a task-shifting strategy (Paper
V).

The task-shifting strategy includes both professionals and non-pro-
fessionals (all papers) in order to provide healthcare services to pregnant
women. Non-professionals include CHWs, family, and friends. These
various actors are found at different levels of healthcare. At the micro level,
there are pregnant women, women’s support groups, family and friends,
CHWs, and midwives. At the meso level, there are healthcare facilities
at various hierarchical levels of healthcare; in Uganda, these levels are
the health centre II, health centre III, health centre IV, district hospital,
regional hospital, and national hospital levels. At the macro level, there
are actors who are responsible for policies. These include the Ministry of
Health, district health officials, and the national drug authority. The thesis
agrees with Frow etal. (2016), contending that thinking beyond immediate
strategic relationships to encompass collaborations between actors within
ecosystem levels is important for value-based maternal healthcare. At the
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meso level, actors connect directly and indirectly to serve one another. This
has mainly been found in the referral process (Paper I). In addition, rela-
tionships have been observed between the micro and meso levels, where
CHWs refer pregnant women to health facilities (Papers I, III, and IV).
These referrals are constrained and enabled by institutions and structures;
for instance, referrals are challenged by poor collaboration, poor commu-
nication, unproductive women’s attitudes, and a lack of transport to reach
health facilities (Paper I).

This thesis points out a misapprehension of the task-shifting strategy
in that the strategy is designed based on the traditional healthcare system
(Paper V). The thesis concurs with other researchers (Colvin et al. 2013;
Dawson et al. 2014; Aithal and Aithal 2017) that, in maternal healthcare,
tasks are mainly shifted among healthcare professionals and a few CHWs.
In addition, both professionals and CHWSs are not supported with suf-
ficient resources to execute the tasks shifted to them (Paper V). However,
this research has identified a new type of task shifting, i.e., the shifting of
tasks (specifically, health education talks) from midwives to women lead-
ers or mentor mothers. Mentor mothers give health education talks to
pregnant women at health facilities (Paper V). The thesis argues that this
type of task shifting requires changes in institutions to enable it to scale to
communities far from health facilities. Thus, I'T-based collaboration mech-
anisms such as timelists (Paper II) that ensure resource integration and ser-
vice exchange among actors when tasks are shifted should be considered.

This research concurs with Seidman and Atun (2017) about changing
care-seeking patterns among patients by redesigning the task-shifting strat-
egy. Thus, the results display a more nuanced understanding of the con-
sequences of task shifting beyond the vertical and horizontal dimensions,
encompassing the importance of understanding the contextual aspects of
professional and non-professional relationships (Paper V). The results of
this thesis have implications for institutional arrangements that encour-
age relationship building among professionals and non-professionals when
tasks are shifted.
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b. Existing IT infrastructure and platforms that help actors to co-create
value

Findings of all four papers show that the digital infrastructure in mater-
nal healthcare both enables and constrains actor involvement in value co-
creation. To extend the maternal healthcare digital infrastructure in low-
resource settings, mHealth apps have enabled and triggered value co-cre-
ation among actors (Papers I1I-V). Papers II-V recognise that the digital
infrastructure has helped actors to actively participate in value co-creation,
though limitations exist in low-resource settings. The digital infrastructure
holds together diverse actors and enables collaboration in the ecosystem
(Lusch and Nambisan 2015). This thesis argues that extending the digital
infrastructure with mHealth is not sufficient on its own, but also requires
integration with existing digitalized health information systems (Papers III
and IV). However, integration has not been considered within the insti-
tutional arrangements that govern the design and use of IT and mHealth
apps (Paper III). This integration enables patient journals to be shared
among actors at various healthcare facilities, leading to broader healthcare
coverage and care continuity (Paper II). This finding concurs with those
of Akaka and Vargo (2014), who indicated that technology contributes to
value co-creation by enabling the sharing of information within and across
service systems. Furthermore, designers of mHealth apps have not been
understood as important actors in maternal healthcare, even though they
influence the designs of the apps.

Findings indicate that in a high-resource setting, a good practice is to
adopt ISO digitalized quality standards systems to standardize processes
and guidelines, leading to better healthcare provision (Paper II). Exam-
ples of such guidelines include the prioritization of diagnostic tests, which
leads to time and cost savings (Paper II). In addition, a digital infrastruc-
ture that includes an intranet-based obstetrics system and a central regis-
trar enables actors to access patient journals throughout a region, leading
to care continuity (Paper II). IT has enabled professionals with different
kinds and levels of knowledge and experience to collaborate and integrate
resources when serving pregnant women (Paper II). This process leads to
knowledge sharing, which is a key resource with which other actors in
the service ecosystem co-create value (Paper II). On the other hand, find-
ings show that digital infrastructure in low-resource settings is limited to
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reporting and collecting data rather than resource integration and service
exchange (Papers I1I-V).

In addition, findings show that I'T service platforms, including mHealth
apps, have enabled actors to access and recombine resources to co-create
value in maternal healthcare (Papers II and III). Whenever resources are
integrated, new resources are created, improving the ecosystem (Frow et
al. 2016). In a high-resource setting, IT is used by professionals to share
patient information between health facilities, which facilitates care con-
tinuity and leads to better healthcare provision through broader health-
care coverage (Paper II). In addition, collaboration and knowledge sharing
tools such as timelists, checklists, and integrated summaries are used by
professionals to integrate resources (Paper II). On the other hand, findings
show that in low-resource settings, mHealth apps have been used by preg-
nant women to share information, including about their own experiences,
with peers on social media and to ask questions to professionals, therefore
improving service exchange (Paper III). I'T service platforms such as online
health communities (Goh et al. 2016) and e-health kiosks (Venkatesh et
al. 2016) create value for patients in low-resource settings.

However, the research identifies a limitation of service platforms in
low-resource settings intended to communicate available resources at vari-
ous levels of healthcare, to enable resource integration (Papers I and V).
For instance, the referral process in low-resource settings has often been
constrained by an inadequate service platform. This has led to poor coor-
dination and collaboration among actors and frustration among pregnant
women (Paper I).

In low-resource settings, findings show that I'T has not been used in the
prediction of pregnancy complications, leading to flaws in value co-cre-
ation processes (Paper I). This results in inaccurate or missed predictions
and the lack of involvement of pregnant women in the prediction pro-
cess. In addition, findings show that in some settings, an mHealth self-
diagnostic device was used by midwives and CHWs to assess and monitor
pregnancy status (Paper IV). However, the app could not be used by the
pregnant women mainly because they could not afford it. In cases in which
it was used, it helped actors make accurate diagnoses, thereby preventing
complications. In addition, it improved information sharing and guided
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decision making among professionals, pregnant women, and their relatives
(Paper IV).

This thesis notes that existing digital infrastructures mainly support
and/or trigger maternal healthcare activities conducted by healthcare pro-
fessionals and CHWs rather than by the pregnant women themselves.

5.1.2. OPPORTUNITIES FOR IT TO BE DESIGNED AND USED
TO BENEFIT MATERNAL HEALTHCARE IN LOW-RESOURCE
SETTINGS

This thesis examined existing IT designs and use practices to identify
opportunities for I'T to benefit maternal healthcare in low-resource set-
tings. The opportunities for a) designs of I'T that benefit maternal health-
care in low-resource settings and b) the use of IT to benefit maternal
healthcare in low-resource settings are discussed in the following sections.

a. Opportunities for designs of IT that benefit maternal healthcare in
low-resource setz‘ings

Findings indicate that, in low-resource settings, I'T is mainly designed for
use by healthcare professionals and CHWSs but not by pregnant women.
The thesis argues that the designs of IT in low-resource settings are lim-
ited in terms of mechanisms for value co-creation (Paper III). Existing
mHealth apps are mostly designed as resources that need to be acted on
to create value, limiting their functionalities to mainly enabling, rather
than triggering, service exchange and creating opportunities for resource
integration. In addition, such designs limit the reuse of new resources gen-
erated as a result of using the mHealth apps.

To design IT for active participation, the design mechanisms of
mHealth apps that support or trigger service exchange and incorporate a
resource-rich environment are identified (Paper III). Paper II points out
that IT can enable actors to access resources, helping them to co-create
value. For instance, IT can be designed with features that provide for the
translation of health information based on the actor’s preferences. In addi-
tion, triggers in the form of timelists, checklists, reminders, and other
platforms can call for action among actors in the form of alerts and keep
actors active in the value co-creation process (Paper II). The use of differ-
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ent content presentation formats appropriate to particular actors facilitates
value co-creation (Paper III). The thesis suggests that the integration of the
digital infrastructure and the use of architectural components that provide
opportunities for resource integration within the limited infrastructure of
low-resource settings would support and/or trigger service exchange. Paper
III shows that the integration of mHealth apps with local digitalized health
information systems and other mHealth apps strengthens the health sys-
tem by enabling better resource planning and integration. This ensures
that actors have access to health information, promote learning through
knowledge sharing and collaboration (Papers II and V), share maternal
healthcare information, and provide participation rewards for collabora-
tive value co-creation (Papers I-III). In addition, rules of service exchange
embedded within mHealth apps lead to new relationships among actors in
the ecosystem (Papers I1I and IV). For instance, mHealth apps offer direct
communication between pregnant women and healthcare professionals,
triggering new relationships between them. In addition, mHealth apps
improve collaborations between midwives and CHWs.

By identifying opportunities in the design of mHealth apps, this thesis
contributes to research on mHealth as a resource in improving healthcare
outcomes, as advocated by Hurt et al. (2016) and Agarwal et al. (2015).

b. Opportunities for the use of IT to benefit maternal healthcare in low-
resource settings

All four appended papers suggest that in low-resource settings in health-
care, non-professionals have an important role in the value co-creation
process and that these non-professionals require appropriate I'T to support
their roles. IT supports and/or triggers collaboration in a service ecosys-
tem with many actors, leading to new service requests (Papers I1, III, and
V). IT enables actors to choose who can share their value propositions
and resource offers, leading to relationships that foster resource integra-
tion. In addition, IT communicates value propositions embedded within
institutions, thereby shaping expectations of value that lead to the active
participation of actors. For instance, I'T helps to document practices such
as the prioritization of diagnostic tests that have value propositions related
to time and cost savings (Paper II). The thesis points out that IT com-
municates value propositions that lead to interactions, thereby reducing
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knowledge gaps among actors, also viewed as “reducing cognitive distance”
(Lusch and Nambisan 2015, p. 165) or “shaping actor mental models”
(Frow et al. 2016, p. 33). In addition, new value propositions co-created
by multiple actors can help to establish the resources required and ways in
which resources can be applied to achieve value-based maternal healthcare.
Value propositions help to negotiate how resources are shared within a
service ecosystem (Frow et al. 2014).

Findings show that I'T can support limited human resources and trig-
ger resource integration by non-professionals, enabling them to actively
participate in the co-creation process (Paper I). Actors’ need for a shared
view of resources has been identified as a way in which IT can improve
processes, making it easy for actors to collaborate (Papers I and II). The
referral process can be improved by providing a shared view of resources at
various levels of healthcare (Papers I and II). In addition, the immuniza-
tion process can be improved through use of mHealth apps. For example,
some immunization tasks could be shifted from midwives to CHWs by
incorporating the use of mHealth by CHWs to capture immunization
data at community and health facilities and using it to prompt vaccination
visits by pregnant women (Paper V). This would help midwives easily plan
resources needed for immunization outreach-related activities. Immuniza-
tion registries and SMS reminders improve immunization coverage and
timeliness (Nguyen et al. 2017). Findings show that IT enables actors to
access information that can create shared understanding among actors and
can strengthen professional and non-professional relationships at various
levels of the ecosystem by reducing uncertainties. (Paper II). These find-
ings concur with those of Beirdo et al. (2017), who found that IT fosters
resource access and recombination across different levels of healthcare by
providing faster access to information at all levels. In addition, access to
a new resource pool offers opportunities for additional resource sharing
relationships, as indicated by Frow et al. (2016).

To sum up, the identified opportunities for the design and use of IT
have implications for the functional roles of IT in value-based maternal
healthcare in low-resource settings.
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5.1.3. VALUE AS PERCEIVED BY ACTORS WHEN THEY USE IT
IN MATERNAL HEALTHCARE

This section discusses findings based on examples of value co-created using
mHealth apps, as perceived by actors in maternal healthcare at the time
when the data were collected. It is important to note that value is perceived
experientially and differently by varying actors to varying contexts in a
service ecosystem (Edvardsson et al. 2011; Vargo and Lusch 2016; Vargo
etal. 2017). The following paragraphs discuss how value is co-created and
perceived by actors.

This research acknowledges that individual actors depend on triggering
and enabling resources to enhance their own wellbeing through exchange,
as found by Vargo and Lusch (2004). Findings show that in low-resource
settings, value is co-created within and beyond the maternal healthcare
context, as actors use mHealth apps (Paper IV). Value emerges through
interaction and the application of resources within systems of service-for-
service exchange (Vargo et al. 2017). Findings show that actors integrate
resources in the form of their knowledge and skills, and use features embed-
ded in mHealth apps to engage in value co-creation activities (Papers I11-
V). It is within the maternal healthcare service that resources are integrated
and services are exchanged among actors. Examples of maternal health-
care services include referring pregnant women to health facilities, sharing
information among actors, promoting healthy behaviours, and predict-
ing pregnancy complications. Each type of service entails particular value
co-creation activities; for example, referring pregnant women involves
CHWs using mHealth apps and other resources to register and map preg-
nant women in communities, sending them to appropriate health facili-
ties. On the other hand, district health officers use dashboards to view
women who have been mapped in order to plan for resources. In addition,
based on the colour coding in the app, these officers notify CHW's about
those who have missed appointments. Moreover, women are also notified
by mHealth apps through SMS. In this example, mHealth apps trigger
resource integration and service exchange among actors in tracking missed
appointments, analysing information on dashboards, and notifying and
signalling through colour codes and SMS reminders (Papers I1I-V). In
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addition, district health officers use the district health information system
for resource planning and reporting.

The creation of value influences the usability of a particular resource
and its worthiness in exchange. This thesis contributes to the worthiness
and usability of mHealth apps as a resource in value co-creation for low-
resource settings by identifying the role and value of mHealth apps for
patients and other actors — a matter that has been under researched (Silva
etal. 2015; Atnafu et al. 2017; Motamarri 2017). In addition, by identify-
ing co-creation activities engaged in by actors as they use mHealth apps
in maternal healthcare, the thesis contributes to ongoing research on how
actors co-create value in healthcare as a result of their interactions with
technology, as advocated by Motamarri (2017) and (Lee 2019). Identify-
ing actors involved in certain activities enables managers to introduce new
services and to identify actors to collaborate with and resources needed for
such collaboration.

Findings show that value is co-created at all levels of healthcare. At
the macro and meso levels, value is perceived as mainly collective by
healthcare managers in low-resource settings. Examples of collective value
include increased antenatal care visits, skilled attendance at birth, early
diagnosis of complications, improved resource planning, and knowledge
acquisition and sharing (Papers III and IV). At the micro level, value is
individually experienced by actors. Examples of individual value include
improved knowledge, experience, wellbeing, productivity, collaboration,
and decision making among actors who use mHealth apps (Paper IV).
Integrating collective and individual value draws attention to the network
of actors within which value is created (Chandler and Vargo 2011; Vargo
et al. 2017). The thesis contributes by shedding light on the complexity
of value co-creation that calls for restructuring the whole maternal health-
care system. The thesis thus provides insights into the reconsideration of
institutional orders and hierarchies that integrate collective and individual
value and communicate the shared meanings of actor value.

In addition, this thesis provides novel insights into how mHealth app’s
inbuilt features motivate actors to participate in value co-creation. The
findings identify a new practice of mHealth use by pregnant women in
low-resource settings. In this practice, women are rewarded for partici-
pation in the form of answering quizzes and sharing practices with peers
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(Paper III). This insight has implications for institutions that encourage
participation through offering incentives. Furthermore, this insight has

managerial implications regarding scaling up mHealth apps, as advocated
by Hurt et al. (2016) and Lee et al. (2016)

5.2. ADDRESSING THE MAIN AIM OF THE THESIS

Based on the findings presented in section 5.1, this section discusses
three aspects in which IT as a resource contributes to value-based mater-
nal healthcare in low-resource settings. As an operant, I'T triggers value
co-creation by 1) recreating relationships among actors, 2) transforming
actors capacities, and 3) reorganizing tasks in maternal healthcare. These
aspects are elaborated on below.

5.2.1. RECREATING RELATIONSHIPS AMONG ACTORS

For professional-to-professional relationships, I'T triggers relationships among
professionals by connecting them. An example of such triggering is through
a digital resource called a timelist, which is dependent on an information
system and made visible as a digitalized schedule on a computer. A timel-
ist is a resource in the obstetrics system, enabling communication among
professionals (Paper II). Using a timelist, professionals (e.g. midwives)
log in and post their schedules so that their colleagues know which preg-
nant women they are working with at specific times of day. In addition,
they use the timelist to indicate emergencies that need to be addressed by
obstetricians, triggering them to integrate resources and exchange services
with other professionals as they plan for such emergencies (Paper II). This
in turn helps professionals to communicate their value propositions and
connect with other professionals by making their work schedules trans-
parent. Such transparency triggers avenues for communication and service
exchange among professionals (Paper II). IT enhances clarity by making
actor roles in value co-creation and underlying activities explicit through
embedded guidelines (Lusch and Nambisan 2015). In low-resource set-
tings, I'T as a digital scheduling resource has not been utilized (Paper V),
making it difficult to know which pregnant women are to be seen at given
dates and times, in turn making service exchange in maternal healthcare
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less transparent. This lack of transparency leads to delays in receiving ade-
quate maternal healthcare when pregnant women reach health facilities
(Paper I). This further results in unproductive attitudes of women towards
the healthcare system and in poor planning and coordination of resources
at health facilities (Paper I).

In addition to timelists, in low-resource settings, IT also triggers ser-
vice exchange as communication among health workers happens through
social media and messaging tools such as WhatsApp and SMS. For exam-
ple, WhatsApp messages are exchanged among district health manage-
ment team members regarding urgent health issues that need addressing.
Through a specific code, SMS messages are used to share information (e.g.
about disease outbreaks) among health workers and records officers who
are registered in the notification system at the district offices (Paper V).
Once information is shared, it triggers actions that need to be taken by
professionals, leading to service exchange and resource integration.

For professional-to-non-professional relationships, in low-resource set-
tings, rules of service exchange embedded within mHealth apps lead to
new relationships by enabling non-professionals to exchange messages
with professionals (Papers III and IV). For instance, an embedded digital
calendar in mHealth apps, with a reminder functionality, triggers connec-
tions among pregnant women and midwives (Papers III and IV). Auto-
matic SMS reminders about antenatal care visits are sent to the pregnant
women’s mobile phones three days in advance. In addition, signals about
those women who miss appointments, in the form of colour-coded names,
appear on the dashboard at the healthcare facility, triggering midwives and
CHWs to track such women (Papers III and IV). The tracking of women
who miss appointments triggers relationships between pregnant women,
midwives, and CHWs, leading to value co-creation. Such appointment
reminders based on gestational age increase skilled delivery attendance, as
has been noted by Lund et al. (2012).

In addition, mHealth apps offer a platform where pregnant women
post questions and professionals are notified to respond to the questions
when they log into the platform, triggering service exchange and lead-
ing to the formation of relationships (Paper III). An SMS platform with
a specific code is used by pregnant women to send messages and receive
responses from professionals, triggering new relationships (Paper III).
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Other communication tools such as toll-free lines are used by pregnant
women and the public to connect with midwives about maternal health-
care support, and they are responded to by midwives and other healthcare
administrators (Paper IV). The implementation of rules of exchange facili-
tates the coordination of actor contributions and interactions (Lusch and
Nambisan 2015).

Furthermore, non-professionals connect to professionals as they use IT
to search for and access knowledge. For example, pregnant women use
health information sites to access and search for health information, in the
form of videos and text, that suits their needs (Paper II). Using this infor-
mation, pregnant women post pregnancy-related questions to midwives,
which triggers service exchange as midwives are prompted to respond to
them (Paper II). Websites support patient participation through healthcare
information portals that bring together healthcare providers, physicians,
and patients and enable them to access resources such as medical literature,
physician skills, and personal data, thereby co-creating value (Carida et al.
2014).

For non-professional-to-non-professional relationships, CHWSs connect
and exchange services with pregnant women and health facilities by using
mHealth apps to register, assess, communicate, and share information.
For instance, IT in the form of digitalized data collection forms embed-
ded in mHealth apps enables CHW's to collect appropriate information
from pregnant women, which in turn triggers the selection of appro-
priate health facilities to which to refer women based on their locations
and the information captured (Papers III and IV). In the process of data
collection, value is co-created as pregnant women exchange information
with the CHWs following the criteria provided by the professionals at
the health facilities. In addition, mHealth apps have an embedded feature
that computes the expected date of delivery, based on the date of the last
menstrual cycle entered by the CHWs (Paper IV). The expected date of
delivery is not known by most pregnant women in low-resource settings,
which eventually leads to home-based deliveries that may result in death
in case of complications (Paper IV). Computation of the expected delivery
date triggers pregnant women and their families to plan for the delivery by
saving money to cover the cost of transport to health facilities (Paper IV),
triggering relationships among non-professionals and skilled birth atten-
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dants for informed decision making. Birth preparedness increases the use
of skilled care at birth and the timely use of facility care (WHO 2015¢)
through improved resource planning.

5.2.2. TRANSFORMING ACTORS’ CAPACITIES

IT transforms actors” capacities based on new resources acquired by actors
as they interact in the service ecosystem (Paper V). Technology contributes
to value co-creation by enabling the sharing of information within and
across service systems (Akaka and Vargo 2014). Findings of the studies
indicate that CHWSs and midwives are trained to use mHealth apps to
share and exchange knowledge about maternal healthcare, greatly reduc-
ing knowledge gaps between actors. The more the interaction, the more
resources are gained by actors. This finding is in line with that of Frow
et al. (2016), who found that whenever resources are integrated, new
resources are created, improving the ecosystem. Actors share knowledge
through interactions, which helps them co-craft relevant offers and shape
their expectations of their usage experiences. The new capacities lead to
new value propositions co-created by actors, which in turn lead to changes
in institutions. Institutions determine resource commitments and ways in
which resources can be applied to achieve beneficial outcomes (Frow et al.
2014).

Findings of the studies indicate that I'T could transform the capacities
of professionals by guiding them to integrate resources, thus acquiring new
knowledge during service exchange. For instance, IT in the form of digi-
tized predictive models triggers midwives to acquire knowledge by using
digitized step-by-step scripts in the form of flow charts to measure and test
pregnant women. This helps them quickly and easily identify and handle
pregnancy complications (Paper II). Such models trigger midwives to make
informed and timely decisions based on the knowledge acquired. Thus,
value in the form of better health outcomes can be co-created through
informed decisions. In addition, costs can be saved through directing
resources towards women at high risk well before complications occur
(Paper II). Findings of the studies indicate that in low-resource settings,
digitized predictive models are not used; instead, midwives rely on a risk
approach to identify complications (Paper I). The risk approach classifies
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women as at-risk using variables such as the height of the pregnant woman
and complications in previous pregnancies. However, this approach is not
effective, since any pregnancy can incur complications even if the pregnant
woman is not categorized as at high risk (Paper I). Predictive models could
thus trigger a shift in the capacities of midwives by filling a knowledge
gap that might otherwise have to be filled by specialists. In addition, IT in
the form of digitized job aids might trigger service exchange as midwives
use them to handle complicated tasks such as prescriptions and breach
deliveries that were shifted to them by senior professionals (Paper V). The
use of digitalized job aids has been advocated by Deller et al. (2015), who
demonstrated that simple digitalized job aids and service protocols tested
for comprehensibility and ease of use can enable midwives to fulfil their
new tasks.

Furthermore, findings of the studies indicate that value propositions
embedded in IT might transform capacities by ensuring that professionals
have access to health information and promote learning through knowl-
edge sharing and collaboration (Papers II and V). For instance, integrated
summaries embedded in the obstetrics system provide flexibility to inte-
grate new resources in the service system by triggering healthcare profes-
sionals to supplement information on pregnant women in the obstet-
rics system (Paper II). The summaries contain information in the form
of diagnostic and treatment notes and updates on the status of pregnant
women throughout their pregnancies. This information is shared with
other professionals handling the delivery. Integrated summaries could trig-
ger the shift of the capacities of professionals as they access and interpret
information posted by other professionals, possibly leading to an intel-
lectual shift through learning and knowledge exchange (Paper II). Inte-
grated summaries, collaborations, and team decision making have been
identified as activities that support value co-creation in healthcare (Beirao
et al. 2017). Integrated summaries might improve service quality in the
maternal healthcare ecosystem by saving time that would instead be spent
gathering information and understanding the status of pregnant women
before providing required services, leading to care continuity and broad
healthcare coverage (Paper II).

Findings of the studies indicate that IT might transform the capaci-
ties of CHW's in low-resource settings by triggering a shift of their capac-

99



ities from only collecting data to diagnosing. For instance, CHWSs use
a mobile-based diagnostic app connected via Bluetooth to a hand-held
self-diagnostic device attached to a sensor belt tied on the pregnant wom-
an’s stomach (Papers III and IV). This device triggers service exchange by
assessing the pregnancy condition, sensing the condition of the foetus and
notifying CHWs (Papers III and IV). The diagnostic information includes
the temperature, foetal heart rate, and uterine contractions. This informa-
tion would trigger knowledge acquisition by CHWs to make informed
decisions (Papers III and IV), rather than physically observing pregnant
women for danger signs (Paper I). This might enhance their capacities
and reduce uncertainty. Payne et al. (2014) have also noted that mHealth
enables CHWs to identify women at risk of hypersensitive disorders of
pregnancy.

Findings of the studies indicate that IT might transform the capacities
of pregnant women, shifting them from passively receiving and seeking
knowledge to peer participation through sharing knowledge and expe-
riences. An example of such a transformation is when pregnant women
become cross-pollinators of knowledge by using mHealth apps with a
feature that links them to social media sites that prompt them to share
experiences with peers and rewards them for such participation (Paper
III). Rewarding participation motivates the users of the apps and leads
to collaborative value co-creation. This finding is similar to findings by
Hardyman et al. (2015), who found that establishing different types of
incentives to drive participation in networks provides an opportunity to
design new methods to share value among actors, leading to new innova-
tions that support value co-creation. In addition, findings indicate that at
health facilities in low-resource settings, midwives delegate tasks to men-
tor mothers; these women leaders give health education talks to pregnant
women to help them avoid stigma, especially for pregnant women infected
with HIV/AIDs (Paper V). This finding leads to value co-creation among
pregnant women, as indicated by Loane et al. (2014), who found that
peers create and obtain value through the generalized exchange of social
support. However, findings of the studies show that IT has not been uti-
lized as a trigger for exchanging health education talks among peers (Paper
V). However, Goh et al. (2016) have argued that online health commu-
nities enable rural patients to communicate and share knowledge with
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their peers, to maintain a positive outlook and better manage their disease
conditions. In addition, Venkatesh et al. (2016) have argued that e-health
kiosks trigger the exchange of healthcare practices among illiterate villag-
ers. This thesis accordingly argues that such digital IT resources might
trigger the transformation of pregnant women’s capacities, especially if
digitalized content is translated into a language that can easily be inter-
preted and understood by the women and is presented in an appropriate
format (Paper III). In addition, findings of the studies show that mHealth
apps push messages, in the form of health tips and educative messages, that
trigger pregnant women to acquire knowledge (Paper III). This could lead
to attitude change and the self-management of care, and guide decision
making with family and friends. Self-management of care and shared deci-
sion making between patients, families, and the healthcare team have been
identified as avenues that inspire doctors to seek the opinions of patients

and their families in designing supportive healthcare packages (Frow et al.
2016).

5.2.3. REORGANIZING TASKS IN MATERNAL HEALTHCARE

Findings of the studies indicate that I'T enables the sharing of patient infor-
mation between health facilities, which facilitates care continuity and leads
to broader healthcare coverage (Paper II). For example, patient journals in
the obstetrics system are shared between hospitals and maternity clinics
throughout a region. The obstetrics system contains complete informa-
tion about pregnant women, including about earlier pregnancies, which
leads to better healthcare provision. Tasks are reorganized and shared when
resources are rearranged for easy accessibility among actors in service sys-
tems (Breidbach and Maglio 2015).

Findings of the studies indicate that tasks connected to value co-cre-
ation processes such as referral and immunization could be reorganized
by using IT to trigger information sharing between the micro and meso
levels at which CHWs refer pregnant women to health facilities (Papers I,
111, and IV). For example, IT in the form of digitalized checklists is used
by midwives in maternity clinics to capture information about pregnant
women, including their family history, earlier complicated deliveries, and
any pregnancy fears suffered by them. The information collected might
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trigger decisions by midwives as to whether the pregnant women should be
referred to obstetricians or should follow the normal pregnancy care pro-
gramme at the maternity clinic. In this way, tasks are reorganized by iden-
tifying which women need additional care from an obstetrician, thereby
reorganizing tasks to enable the obstetrician to meet with the identified
women. Findings of the studies indicate that during the referral process in
low-resource settings, actors physically interact and relate with each other.
However, at the moment, the process is challenged by the way in which
the different actors collaborate at both the community and health facility
levels (Paper I). IT has not been utilized to trigger reorganization of the
referral tasks, leading to poor collaboration, poor communication, unpro-
ductive women’s attitudes, and a lack of transport to reach health facilities
(Paper I). IT in the form of digitalized checklists could improve the refer-
ral process by enabling professionals to coordinate easily at different levels
and to have a shared view of the available resources and the health status of
the pregnant woman (Paper I). This shared view would improve commu-
nication between actors at different levels of maternal healthcare, enabling
midwives at the facilities to plan for resources when necessary.

In the area of immunization, I'T could trigger the reorganization of
tasks in a way that improves coverage and timeliness. For example, shifting
some immunization tasks from midwives to CHWs would entail the use
of digitalized forms in mHealth apps by CHWs to capture immunization
data in the community and health facilities and use it to trigger vaccina-
tion visits by pregnant women (Paper V). This would help midwives eas-
ily plan for resources needed for immunization outreach-related activities.
Immunization registries and SMS reminders would improve immuniza-
tion coverage and timeliness (Nguyen et al. 2017). Findings of studies
indicate that summary information captured by mHealth apps is viewed
by district administrators using dashboards located at the health facilities,
improving the reporting process (Paper III). Integration of information
captured by mHealth apps with information in local digitalized health
information systems (DHISs) would strengthen the health system by
enabling better resource planning and triggering service exchange (Paper
III). This information would enable healthcare providers to plan for the
resources required in order to serve the pregnant women and to plan out-
reach programmes within the district.

102



Findings of the studies indicate that IT could trigger the reorganiza-
tion of health education talks by promoting health information in the
form of digitalized education charts, health tips, and videos to CHWs,
mentor mothers, and pregnant women to raise their awareness of health
issues (Paper V). The health information provided would trigger CHW's
and mentor mothers to better communicate specific health information
rather than relying on their memories to recall knowledge from training
(Paper V). Kampmeijer et al. (2016) have recommended the use of IT in
the form of visuals on apps, websites, video consultations, and webinars as
a way of advocating for better health practices. Mobile phone-based videos
and direct observation of treatment can be used to disseminate knowledge
of diseases (Agarwal et al. 2015), thereby improving wellbeing.

5.3. LIMITATIONS OF THE STUDY

As with all research, the results presented here are not without limitations.
These limitations concern: 1) the S-D framework applied in the study; 2)
the scope of the study; and 3) the internal validity of the analysis. These
limitations are discussed below.

As mentioned earlier, this thesis advocates a move from health pro-
vider-centred care to value-based maternal healthcare. To gain insights
into the contribution of IT to value-based maternal healthcare, concepts
from the S-D logic framework enabled an understanding of actors, their
interactions with various resources, and how IT triggers actors to integrate
resources, thereby co-creating value. S-D logic asserts that all actors are
resource integrators. In healthcare, power and responsivity are important
aspects to consider for resource integration to occur. In this research set-
ting, women have no decision-making power and cannot independently
assume an active role in making medical decisions. However, this thesis
shows that involving other actors, such as CHWs, family, and friends, cre-
ates opportunities for such women to address health-related social needs.
Moreover, IT as a resource triggers and enables such women to integrate
resources. In addition, according to the S-D logic perspective, pregnant
women are not the only beneficiaries of maternal healthcare, so value is co-
created not only for them but for all other actors as well. Hence, S-D logic
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provided an opportunity to understand value as perceived by all actors.
Despite these benefits, this thesis finds limitations in the use of S-D logic.

First, S-D logic’s view that operant resources are the most important for
resource integration may not be applicable in low-resource settings. Find-
ings in this thesis indicate that the participation of pregnant women in
resource integration was affected by a lack of operand resources in the form
of mobile phones, devices, and transport to reach health facilities. Second,
not all actors, including pregnant women, are willing to participate in the
co-creation process; they may need to be motivated, but motivation has
not been addressed in the S-D literature. Third, since S-D logic originates
from the marketing domain, its application in healthcare and information
system research provides different interpretations of certain concepts, such
as value, which may be viewed differently by various researchers. Value
cannot not be determined ex ante, but is perceived experientially and in
different ways. The collective and individual values presented here serve as
examples and may not be perceived in the same way by actors in another
area of healthcare or in the same context.

Another type of limitation is reflected in the research scope and affects
the generalizability of the results. The present results are based on empiri-
cal data from a few countries that are very different from one another.
Most of the data were collected from the meso and micro levels of 11 low-
resource settings from one of the studied countries. These meso and micro
levels have institutions and institutional arrangements in common with
the macro level in this country. Therefore, the findings can be generalized
to settings similar to those included in the studies. Future work could
extend this research with additional cases having similar settings. It should
be noted that, despite describing the research process with transparency,
the limitation of replicability remains. It might not be possible to obtain
the same results if the study were carried out again. In addition, the cases
studied target a specific industry, i.e. maternal healthcare, so the results
may differ in other areas of healthcare. The ways in which the results are
interpreted by participants in the chosen settings may or may not reflect
the interpretations of similar participants in other similar settings.

Another limitation concerns the internal validity of the analysis. The
results were analysed by one researcher: this threatens internal validity due
to researcher bias, as the results were seen through the lens of just one
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researcher’s understanding and interpretation. This limitation could have
been mitigated by involving another researcher in the analysis process.
Lastly, due to limitations arising from the ethical approval process, some
studies did not directly involve pregnant women as respondents. How-
ever, the views of pregnant women were indirectly obtained through other
respondents, including midwives, CHWs, and mHealth app designers.
Such indirect views may not reflect the views of pregnant women, possibly
leading to misinterpretation of the results.

5.4. OVERALL RESEARCH CONTRIBUTIONS AND
IMPLICATIONS

The overall aim of this thesis is to enhance our knowledge of the contri-
bution of IT to value-based maternal healthcare. The research presented
here consists of contributions within the area of I'T as a resource in service
provision. These contributions consist of empirical knowledge, theoretical
contributions, and practical and policy contributions.

Empirical knowledge of the practices in maternal healthcare and ways
in which IT has been used to benefit maternal healthcare. Novel insights
include, first, the way in which healthcare is perceived by actors and the
existing processes and structures that support actors in maternal health-
care. Second, the importance of relationships among professionals and
non-professionals at various levels of healthcare in achieving value-based
healthcare is another insight. Third, the integration of digital infrastruc-
tures, such as a district health information system and mobile infrastruc-
ture, was found to facilitate and trigger resource integration by all actors
at various levels of healthcare. In addition, empirical knowledge of oppor-
tunities in the design and use of IT for value-based maternal healthcare was
identified. Design opportunities included architectural components that
fit within the limited infrastructure of low-resource settings and trigger
resource integration. Such components may support ways of accessing
resources, sharing knowledge, collaborating, facilitating social support
among actors, and rewarding participation. In addition, use of I'T can fos-
ter resource integration by communicating value propositions, providing
a shared view of resources, and creating new relationships among actors at
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various levels. Lastly, empirical knowledge was gained of value as perceived
by actors when they use IT to engage in co-creation activities. Value is per-
ceived as collective at the macro and meso levels, but as individual at the
micro level. Co-creation activities that generate this value include referring
pregnant women, registering pregnant women, and promoting healthy
behaviours. These activities are co-created when actors interact with others
and with IT, thereby providing insights into the worthiness and usability
of mHealth as a resource to achieve value-based maternal healthcare in
low-resource settings.

Theoretically, this thesis contributes to information systems research
by enhancing knowledge of the role of IT in service innovation, specifi-
cally drawing on the S-D perspective, an underexplored area in IS research
(Brust et al. 2018). In particular, this thesis contributes to research on the
operant role of I'T in service innovation, an area that has been underex-
plored, as indicated by Akaka and Vargo (2014) and Frey et al. (2017). As
an operant, I'T triggers value co-creation by recreating relationships among
actors, transforming actor capacities, and reorganizing tasks in maternal
healthcare; this research argues that when these take place, new resources
are created leading to service innovation. Such innovations contribute to
maternal healthcare in low-resource settings by creating new resources
(i.e. knowledge and skills) that are applied by actors to co-create value
rather than depending on the limited number of healthcare professionals.
In addition, these innovations lead to improved healthcare coverage and
continuity as health-related information is shared and accessed by actors at
various levels of healthcare. This thesis identifies the importance of IT in
resource integration that leads to value, thereby supporting the assertion in
S-D logic research that resource integration is key to understanding value
co-creation.

Second, the interplay of the three identified aspects reveals a “self-ad-
justing system of resource integrating actors” (Lusch and Nambisan 2015,
p. 161) that considers IT a resource. Thus, connecting actors to trigger
the recreation of relationships leads to the transformation of their capaci-
ties, as new resources are created during interactions. Transforming actor
capacities leads to the reorganization of tasks. On the other hand, when
we reorganize tasks, capacities are transformed, and if the capacity is trans-
formed, the relationships among actors are recreated. The interplay among
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all three aspects extends our understanding of the dynamics and transfor-
mative perspective required to achieve value-based maternal healthcare.
This resembles the S-D logic ecosystem perspective that views all actors as
resource integrators, so knowing how actors integrate resources using IT
provides clues as to how they co-create value-based maternal healthcare.

Practically, the thesis contributes to a value-based system of care that
reduces costs and increases access to healthcare, as advocated by Porter
(2009), Batalden et al. (2016), and Frow et al. (2016). Specifically, the
thesis conceptualizes healthcare as a service to identify processes and struc-
tures that help multiple actors adopt value-based maternal healthcare. The
thesis has managerial implications for value-based maternal healthcare,
including: 1) Institutions and institutional arrangements should encour-
age all actors to perform resource integration activities. Insights into value
as perceived by actors overcomes opposing demands in the co-creation
activities at various levels of healthcare. 2) Digital infrastructures should
communicate value propositions and provide resource-rich service plat-
forms for resource integration. Revealing individual and collective values
provides important insights into the functional roles of IT. Such roles
define and enable access to value propositions for many actors at different
levels, thus enabling resource integration. In addition, revealing value may
facilitate the scale-up of mHealth in low-resource settings, as advocated by
Hurt et al. (2016) and Lee et al. (2016).

Lastly, the thesis contributes to policy by suggesting a better way of
applying the task-shifting strategy in low-resource settings, by triggering
relationships that encourage resource integration among professionals and
non-professionals using I'T. Policy implications include: 1) technology use
and designs should support professionals and non-professionals in the
task-shifting strategy; 2) the integration of health information systems and
mHealth apps should facilitate resource integration at the meso and micro
levels of healthcare; and 3) the resource commitments needed for better
maternal healthcare outcomes should be determined.
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