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Abstract
The adoption of packaged software solutions like Electronic Health Record- and
Health Management Information Systems are argued to bring benefits to the
provision of healthcare through increased efficiency, effectiveness, and safety.
Despite the promises of software solutions, research document health software
that is difficult to use and bring limited value to the end-users.
The socio-technical tradition and the information systems field have shown how
a symbiotic interplay between the technology and their human counterparts is
essential in the pursuit of the intended outcomes of digitization. In healthcare,
the implemented systems must be perceived as usable and provide value to the
end-users. This trait combination can be summarised as usability and is highly
desirable in software.
Academic literature and publications from practitioner communities alike outline a wealth of methods and methodologies that aid in the design and development of usable software - I collectively refer to these approaches to design
as usability design. Despite the consistent promotion of these approaches, we
still too little about how to design for usability and the related challenges faced
during HIS implementation.
In this thesis, I report from a health implementation project where I collaborated with a team of local practitioners. We tried to straighten the usability
of health software following principles of usability design. During the process,
we learned that taking these principles to practice was a difficult task. Based
on this experience, I become motivated to understand the obstacles we encountered. I subsequently ask; What are key obstacles constraining usability design
when implementing health management software in the public health sector in
India?
Based on my experiences, this case study proposes a conceptual framework
for usability design obstacles. I divide the obstacles to usability design into
three categories. The two first categories, acquiring knowledge and realizing
insight, are discussed in existing literature. However, my empirical experiences
and discussions with the practitioners bring insight to a new set of obstacles. I
argue that the lack of perceived value, excessive managerial orientation, and our
sub-par project handling in combination with unforeseen challenges produced
an infertile environment - making facilitating the process a third category and
a fundamental obstacle to usability design.
By leveraging the insight from the framework and our empirical experiences, I
propose five practical recommendations to help future implementation projects
achieve a more viable environment for usability design. The conceptual framework and the practical recommendations can prove useful by preparing scholars
and practitioners aiming to create more locally relevant, meaningful, and successful implementations of health software for the future.
Keywords: Health Information System, Software Implementation, Obstacles,
Usability Design, Local Relevance, Meaningful Software
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Chapter 1

Introduction
In this thesis we follow a software implementation project in the public health
domain in Uttar Pradesh (UP), India. The organization I was invited to be
a part of specialize in adapting and implementing packaged Health Information System (HIS) with the goal of improving health outcomes. The projects
we where involved in at the time all had concrete usability related problem
areas that the project client wanted to improve. There are a broad basis of
literature discussing methods, techniques, and guiding principles for creating
software with these desirable traits. These approaches to design emphasize an
iterative approach informed by the future users of the software. We tried to
follow such an approach in our HIS strengthening efforts, however, many of our
efforts within this process, failed. This unfortunate turnout of events motivated
me to investigate why it was so hard to adopt these principles in our project.
Accordingly, this thesis presents reflections on practice and the story of how the
process unfolded. More specifically, I emphasize and discuss how and why going
from usability design principles to practice proved to be so difficult.

1.1

Motivation

Information System (IS) have become an essential part of the health sector.
Digital technologies are argued to produce more efficient, effective, and safe
health care. The World Health Organization (2007) have along these lines since
advocated and promoted the use of digital solutions as an essential pillar in
the construction and strengthening of health systems. In recent years it has
become increasingly more common to implement packaged software sold by
vendors. However, as software solutions, like any other tool, lacks the agency
to improve health outcomes in itself - they are only relevant to support and
enable medical personnel, decision-makers, and other agents in the sector to
take action. Usability in health software is therefore of particular importance
(Edwards et al., 2008), as mistakes can have detrimental effects on people’s
health and lively-hood (Kaipio et al., 2017; Büchel, 2010). Lack of usability can
also hinder the software in producing the intended beneficial outcomes (Baxter
and Sommerville, 2011) . Despite the importance of useful and usable software
1

solutions in the health context, extant literature has pointed to the lacking
usability in these software types - making it difficult for health practitioners to
use the software as a meaningful part of their work.
The wide spread adoption of generic software packages, like Health Management Information Software (HMIS), in organisations have lead to an increased
research interest - especially in the IS field. There are research covering the
implementation (Hustad and Stensholt, 2017; Ackerman et al., 2015; Stansfield
et al., 2008; van Fenema et al., 2007; Gargeya and Brady, 2005; Barker and Frolick, 2003; Lippeveld et al., 2000), evaluation (Wong et al., 2016; Parks, 2012;
Hawari and Heeks, 2010; Scott, 2005; Soh et al., 2000) and issues faced (Topi
et al., 2005; Light, 2005) when using this type of software. Less attention has,
however, been paid to implementation as a level of design - substantiating a call
for more research covering design and implementation in tandem (van Fenema
et al., 2007).
There is a wealth of literature suggesting best practices, principles, process
guidelines, and methodologies that ought to inscribe usability into software during creation (e.g. Kujala, 2003; Robertson and Simonsen, 2013; Preece et al.,
2015). The principles for digital development1 is for instance promoted for this
particular context. Guidelines like ’design with the user’, ’understand the excising ecosystem’, ’reuse and improve’, and ’be collaborative’ are here argued to
produce improved software and improved outcomes. Exciting research has, in
terms of usability and software implementation, primarily focused on evaluating
usability in the end product. There is, as such limited research devoted to going
beyond identifying usability problems in existing software implementations (Li,
2019d). We hence have limited knowledge regarding what is required to successfully employ usability design or the challenges these approaches face during
software implementation in the public health sector.
In this thesis, I report on a health software implementation project in Uttar
Pradesh, India, whose goal was to solve usability problems. I was invited to
take part in a project ran by a local consultancy where we applied principles
of how to design for usability, derived from literature, to address the usability
problems that were identified. During this process, we experienced multiple
obstacles that made following the principles of usability design challenging. The
obstacles we encountered motivated me to better understand and explain how
and why many of our attempts failed. Gaining insight into the obstacles to
conducting usability design is a material step towards increased usability in
future health software.

1 See

https://digitalprinciples.org/
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1.2

Research Objective

Based on the described problem, I ask the following research question:
What are key obstacles constraining usability design when implementing health
management software in the public health sector in India
With usability design, i refer to approaches to design of software where the
aim is to improve the use and usefulness of software. My conceptualization of
usability and usability design is further outlined in chapter 3. By obstacles,
I refer to contextual elements that restricted us from employing principles of
usability design in practice. To address this question, I have performed the
following general steps:
(a) Investigated relevant literature that could inform and guide our attempts
at strengthening the health information software
(b) Explored the established practice for design and development during implementation, with a particular emphasis on usability and user involvement.
(c) Took part in a design process during the software implementation process
to mitigate use-related issues reported in the UPHMIS portal.
(d) Discussed our experiences my practitioner colleagues in Alpha Consulting
to get their take on the obstacles we faced.
Based on the operationalization described above, I discuss and present four key
obstacles encountered in the UPHMIS project in chapter 8. I argue that the
challenges we face are primarily grounded in four key obstacles that made our
usability design attempts difficult. Based on the conceptual framework I build to
answer the research question and the empirical findings, I suggest five practical
recommendations for scholars and practitioners that aim at contributing to a
similar implementation process in the future.

1.3

Thesis Structure

I have organized the remainder of the thesis in the following way:
Chapter 2 – Background
Introduces essential background information for my work, by presenting a brief
history of the Health Information Systems Program (HISP) and some key information about India and Uttar Pradesh. The project actors and their respective
roles in the implementation project is subsequently described.
Chapter 3 – Related Literature
Provides relevant literature allowing the understanding of 1) Health Information
Systems and their importance to health offerings, 2) Usability Design and why
it is important, and 3) a general overview of applying this kind of approach
in health, during software implementation, and in India. Usability design in
combination with the conceptual framework I build in chapter 4 are utilized as a
theoretical lens guiding the analysis and discussion of my empirical data.
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Chapter 4 – Building a Framework
In chapter 4 I start building a framework for usability design obstacles by organizing and categorizing the literature areas presented in chapter 3. The framework is extended with the findings from our empirical experiences in chapter 7.
I later use the framework presented here to structure and discuss our empirical
experiences in relation to the literature presented in chapter 3 and 4.
Chapter 5 – Research Approach
Deliberates and justifies the choice of research methodology, techniques, and
methods I utilized in this project. I explain the shift in research methodology as a consequence of emergent changes in the field. I also outline how I
leverage methods for data collection and analysis cutting across the followed
methodologies and intended research aims.
Chapter 6 – Case Analysis: The UP Project
I have divided the case analysis into two chapters, extenuating the change in
research methodology. In this first chapter I outline learnings produced by
being embedded in Alpha Consulting and contributing to the UP project. I
also present selected empirical vignettes from my engagement in the UP project.
The aim is to highlight and contextualize some empirical experiences where the
types of obstacles we experienced surface.
Chapter 7 – Case Analysis: The Challenges
This chapter follows the change in research methodology, where my aim has
become to understand how and why many of our attempts at usability design
failed. I draw on the empirical vignettes presented in the preceding chapter
where I in collaboration with my practitioner colleagues in Alpha analyse and
discuss the challenges we encountered while trying to employ usability design
to create dashboard widgets.
Chapter 8 – Discussion
In chapter 8 I leverage the conceptual framework I built in chapter 4 and the
notion of usability design to discuss the challenges experienced. Here I structure
my findings into obstacles, and answer the research question. The empirically
derived obstacles create a third type category of usability design obstacles and
extends the conceptual framework. Based on the newfound obstacle category
in particular and my empirical experiences from the UP project I suggest five
practical recommendations for future researchers and practitioners. I conclude
the chapter by considering the research I have conducted, its implications and
limitations.
Chapter 9 – Conclusion
Finally, this chapter offers a conclusion to the thesis by summarizing the main
findings and outlining my contributions. I also reflect on my findings and the
research process in order to suggest potential avenues for future research.
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Chapter 2

Background
As a design student enrolled at the University of Oslo, I have found the design
of information systems and, more recently, the IS field increasingly intriguing.
When it came time to choose a research project to be engaged in for two years, I
actively sought out a research venture bridging these two interest areas. Luckily,
2018 was the perfect timing to start a master’s degree with this particular
research interest as it was the year that the HISP-project established a design
lab. The lab where to be oriented around the design of the research network’s
generic health management information system, District Health Information
Software 2 (DHIS2). I found the possibility to contribute to a practical oriented
HIS-project interesting and became one of the first participants in what we term
the DHIS2 Design Lab. As a part of a global research project, the lab was invited
to take part in a HIS strengthening project in Uttar Pradesh, India, where a
local consultancy where contracted to deal with problems related to the design
and use of DHIS2. I will, in this chapter, present the overarching HISP-project,
the DHIS2 software, and the DHIS2 Design Lab. Subsequently, as the project
I was invited to take part in unfolds in Uttar Pradesh, India, I will present a
few key aspects related to the context of India and UP. Lastly, I will give a
brief introduction to the organizations that are central to the implementation
project.

2.1

Health Information System Program

The Health Information System Program is an action research network spanning
the globe, focusing on health strengthening initiatives through the implementation of HIS. HISP conducts research, design, implementation, and support HMIS
implementations in over 100 countries, primarily in the global south. The program has been an actor in the development of health programs for more than
two decades (Adu-Gyamfi et al., 2019). The HISP network is an open society
of various advocates for change, and HIS strengthening. It builds on a participatory tradition and advocates for sustainability through the empowerment of
local actors. The network is comprised of multiple nodes such as universities, independent HISP groups (e.g., HISP Tanzania, -Uganda, -Mozambique, -Rwanda
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and -South Africa), international policymakers, donors, and Non-Governmental
Organization (NGO)s (ibid). The network is coordinated by the University of
Oslo but is comprised of scholars and practitioners from across the globe. As
a network of action researchers HISP intends to reflect and learn while trying
to implement change. HISP have thus developed the DHIS2 a generic health
management software. DHIS2 is distributed as free and open-source software
with the sentiment of being a global public good, where UiO and the HISP
network contribute and support implementations. The development and implementation of DHIS2 is both a health strengthening effort, and the object
of study-producing related learning. The HISP research network and DHIS2
emerged out of a political change process in post-apartheid South Africa and
have since scaled to become a global phenomenon (Braa et al., 1997, 2004;
Adu-Gyamfi et al., 2019).

2.1.1

District Health Information System

One of the artefacts produced by HISP is the DHIS2, a free and open-source
HMIS. DHIS2 is promoting data collection, aggregation, and use of health information through digital analytical tools such as graphs, maps and charts. It is
estimated that DHIS2 currently covers in excess of 2.28 billion people1 .
DHIS2 is a packaged software that offers extensive customization options. The
aim is to provide the needed flexibility to implement the software in multiple
countries and to facilitate new use-cases. Recently, DHIS2 has been extended
beyond the health sector and has been applied to the agriculture and education
domain. DHIS2 supports and enables customization during the implementation
phase by software professionals and acquiring organizations alike. Interfaces
like Application Programming Interfaces and Software Development Kits are
intended for software professionals and extended to third parties. Implementing
organizations can also configure and adapt the system to their needs though configuration interfaces built into the software. DHIS2 also supports and enables
end-users of the software to customize their experience during use individually.
Resulting in a technically flexible system that is capable and facilitates alterations and adaptions both before the system goes live, as well as during the use
of the system.
DHIS2 functions in many ways as a software platform, which supports and enables customization, extension, and adaptation of the software through encouraging third-party applications, providing Application Programming Interfaces,
and tools like Software Development Kits. DHIS2 also supports vast configuration opportunities through Graphical User Interfaces allowing adaptations of
the software though e.g., drag-and-drop interfaces. DHIS2 is distributed as a
global public good 2 , with a non-restrictive open source license. The free and
open-source nature of the software package allows and enables changes to all
aspects of the software package. Users, developers, and implementing organizations are thus free to adapt, re-write, and distribute versions of the original
software that satisfies their particular needs.
1 Seehttps://www.dhis2.org/inaction
2 Read

for updated statistics.

more in Sahay (2019)
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In addition to presenting extensive technical options and legal flexibility, there
are also a considerable amount of soft resources such as a user community organizing capacity building events, creating guides, learning academies, and online
courses. The network of nodes is a large proponent of knowledge sharing and
provides multiple platforms for the transference of knowledge, learning, ideas,
solutions, and assistance throughout the network.

2.1.2

HISP Nodes

The local HISP nodes are a significant contribution to the success of the global
research network. Each node can be described as an independent local consultancy specializing in the implementation of DHIS2. The nodes have emerged
over time and possess essential situated knowledge in combination with health
and technical expertise. The competence combination and their proximity to
the context of use have made them a valuable partner for ministries of health
and other implementing organizations.
The primary objective for each local HISP node is to implement, develop, and
support HIS implementations in the field. The intended outcome is to improve
health outcomes and strengthen health care. Moreover, the local nodes also provide value by providing empirical data and research to the network’s remaining
parts. This will, in essence, inform and contribute to future implementations,
software development, and health strengthening interventions in the rest of the
world (Kimaro and Titlestad, 2008; Titlestad and Staring, 2009).
The HISP-network and its local nodes also fund, support, and host multiple
master and Ph.D. students each year, where the engaged scholars conduct research and contribute to local implementations. This thesis can serve as an
example, as I was invited to be a part of a local HISP node in working in India
for a substantial portion of 2019. I have chosen to refer to this node as Alpha
Consulting or Alpha for short throughout this thesis. More information about
Alpha Consulting is outlined later in this chapter in section 2.4.1 on page 11.
A substantial portion of chapter 5 is also dedicated to how Alpha Consulting
carries out implementation projects.

2.1.3

DHIS2 Design Lab

Recently, the HISP network has noticed that there are persistent and frequent
reports outlining issues related to the usability of DHIS2. As a response, the
HISP group at the University of Oslo (UiO) launched the DHIS2 Design Lab3
in late-2018. The design lab is a continually evolving body of researchers and
practitioners where we aim to extend our knowledge on how generic software
packages, such as the DHIS2, can be made to be more useful to multiple endusers with different practices and needs. Our approach is in line with the overall
interventionist sentiment of the HISP-project, where we intend to learn through
practical interventions. The intentions of the lab are in line with Li (2019c),
who argues that efforts that are meant to strengthen the usability of generic
3 See

https://www.mn.uio.no/ifi/english/research/networks/hisp/dhis2-design-lab/
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software would require a holistic intervention. Design should be considered from
an implementation- as well as a generic perspective. As a body that spans the
context of global software development and local implementation (as illustrated
by Li (2019c) in figure 2.1), the lab is in a position to affect changes at both
levels of design.

Figure 2.1: The DHIS2 Design Lab is Engaged in Two Contexts (2019, p. 10)
Recent research efforts in the lab have focused on usable methods and techniques
that support use-oriented design during software implementation. We have also
explored how to achieve usable design flexibility to support the shaping of the
software during the implementation process4 .
Throughout my two year engagement in the lab and with projects in India,
the lab has formally consisted of two university faculty members, one Ph.D.
researcher, 21 masters- and three undergraduate students, in addition to two
practitioners interning in the lab. The lab is supplemented by more informal
participants such as software developers, designers, managers, public health
personnel, and doctors. Lastly, participants from the implementing agencies
and client organizations contribute and participate in lab activities on a projectto-project basis (Li, 2019b).

2.2

India

HISP has been engaged in India since the first-ever deployment of the second
version of DHIS in Kerala in 2006 (Robertson and Simonsen, 2013, p. 245).
As the empirical case outlined in this thesis aims at strengthening the public
health portal in Uttar Pradesh, India, I will briefly outline relevant background
information of India and UP.
India is a republic country in South Asia located on the Indian subcontinent.
According to the latest available census conducted by the Indian government in
4 For additional publications from the lab, see; Nordin 2019, Li 2019a - 2019d, Li and Nielsen
2019a and 2019b, Berge 2020, Brekke 2020, Heggebø 2020, Kirkebø 2020 and Uglebakken 2020.
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2011, their population exceeded 1.2 billion people5 - making it the second most
populated country in the world. The majority of Indians live in rural areas,
while around 30% are living in cities. This presents two challenging aspects,
especially from a health perspective. A substantial portion of the population is
decentralized and spread out, in addition to a significant part living in densely
populated areas. These aspects of India’s demographic adds to the overall difficulty of providing robust health services to every citizen.
The governing form in India is based on
Federalism, with a central national government in junction with several state
governments. In combination with India’s vast cultural, religious, and historical heritage, this makes up a diverse
modern-day India. As a result, India
has no singular national language, as
each state or union territory has one
more official languages. The central
national government utilizes Hindi, the
most commonly spoken language in India, as its official language. India is
considered to be secular, not sponsoring
any singular religion. However, the vast
majority of Indians identify with Hinduism.
Figure 2.2: Map of India.

2.3

Uttar Pradesh

Uttar Pradesh (UP) is one of India’s 29 states and is located in the northern
part of India (highlighted in figure 2.2). The land was originally a province
under the then British rule and section of what previously was referred to as
the United Provinces of Agra and Oudh. Uttar Pradesh is today the far most
populous state in India, with over 200 million inhabitants5 . The population
number of Uttar Pradesh exceeds the population of Brazil - which is the fifth
most populous country in the world. UP is administratively divided into 18
divisions. Each division is then divided into 75 districts, which are again divided
into over 800 blocks. As health is a federalized matter, the UP government-run
health ministry is the governing body regarding public health offerings in the
state. However, the state government are required to report health data to the
national government who shapes national health policy.

2.3.1

Levels of Health Care

Healthcare in UP has a hierarchical structure with the division of services and referrals throughout the multiple levels. The tiered system is partly compromised
5 See

http://www.censusindia.gov.in/2011census/
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by administrative and operational levels. The seven total levels of administration and care are summarized in table 2.1.
Table 2.1: Levels of Care in the Public Health System

2.3.2

High Performance District

25 out of the 75 total districts in UP have what is referred to as High Performance Districts (HPD) status. The HPDs are districts that perform particularly
well on governmental metrics related to the quality of services provided and data
reporting. These designated districts are all allocated additional resources and
support, like the allocation of specialist Monitoring and Evaluation (M&E) officers. This allows closer collaboration between the respective districts and the
current HMIS-portal owner.

2.4

Project Actors

Health in India is a complicated landscape with a plethora of different actors
and stakeholders. Due to the federated government, Health in India is a matter
for each respective state. The sector is, as a result, fragmented across the country. Implementing health software in this context is no small task. There are
four influential organizations involved in this particular health implementation
project. The respective organizations have different areas of expertise and are
collaborating to reach the common stated goal of strengthened health offerings.
Following is an illustration of the organisations and their relations in addition
to a description of how the respective organization’s position and promote their
work publicly.
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Figure 2.3: Simplified Overview of the Project Actors and Their Relations

2.4.1

Alpha Consulting

Alpha Consulting or Alpha is a pseudonym I use throughout this thesis of a
technical consultancy that is a part of the HISP research network. Alpha is a
not-for-profit NGO, located in India, that specializes in the implementation of
open-source software in the health domain. In practice, this means that Alpha
bids on contracts in the region where health information system implementation
and support are required. Alpha does, in other words, assist organizations like
Ministry of Health (MoH) and other actors in the health domain in applying
large scale digital information systems, like DHIS2 to strengthen and improve
the overall health outcomes. To achieve these goals, Alpha employs researchers,
public health experts, health personnel, and information oﬃcers - in combination with technical personnel like developers and system administrators. Alpha
argues that their health and technical competence combination, in addition to
their proximity to the implementation context, makes them able to approach
health strengthening interventions in what they describe as a collaborative,
context-, and historically sensitive manner.
Alpha Consulting has headquarters in Delhi NCR and has satellite oﬃces in
Kerela, Uttar Pradesh, and Himachal Pradesh to ensure the proximity required
for ongoing large scale implementations in the respective states. Alpha Consulting employs around 40 to 50 people, where public health and information
technology are the two key competence areas possessed. In addition to supporting health ministries in over 20 Indian states, Alpha Consulting is also working
for other countries in the region and has to date implemented software in over
15 additional countries.

2.4.2

Omega Health Trust

Omega Health Trust is a pseudonym used throughout this thesis to describe a
charitable health trust located in India that primarily receives funding through
domestic and international donors. Omega’s stated purpose is to work towards
a holistic provision of care, throughout India. The goal is enhanced health
and prosperity for all, regardless of religion or social status. Omega focuses
their eﬀorts on health program support and implementation and is often working on behalf of governments and health ministries, where they are described
as implementation facilitators. In our case, the Omega Health Trust is acting
as the proxy for the UP government. Practically, Omega aims to reach their
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goals by implementing and supporting evidence-based planning and strategies.
This often entails implementation of HIS software such as DHIS2. Omega also
supports and elevates the competence of local health care practitioners at all
levels through embedded on-the-ground ”hand-holding” support and competence building. Omega does also partner up with other organizations that share
their vision for the future of healthcare in India while bringing complementing
competences to the health strengthening initiatives.

2.4.3

State Government

The state government of Uttar Pradesh, represented by the Ministry of Health,
is the client and user organization in this HIS implementation project. However, they have partnered up with Omega Health Trust, who acts as an interim
project owner during the implementation and establishment of the state’s health
reporting system. The state government is said to take back the ownership of the
Uttar Pradesh Health Management Information System (UPHMIS) portal after
the current HMIS reform lead by Omega Health Trust. The ”state-handover”
was scheduled for the physical end of 2019 but has been postponed.

2.4.4

National Health Mission

The National Health Mission (NHM) is a comprehensive health-strengthening
program initiated by the Indian national government in April of 2005 as the
National Rural Health Mission. The initiative was later expanded to include
efforts to strengthen health services and availability in urban areas and, thus,
provide nationwide coverage. The NHM aims to provide effective healthcare
to the population that is easily accessible and affordable. These efforts are
specially catered to the poor, vulnerable, and lesser fortunate segments of the
population. To reach its goal, the NHM employs and organizes several hundred
thousand employees like doctors, nurses, and other health personnel in addition
to public health professionals like M&E officers, program managers and data
entry personnel. The NHM functions, in this sense, as a union organizing the
labor of a vast portion of the frontline health workers in the state. They can,
as such, also be viewed as a user organization, representing a significant portion
of end-users of DHIS2 in the state.

2.4.5

UP Living Lab

The UP Living Lab was conceptualized as a project group with representatives
from all project actors, working in close collaboration to solve usability issues
seen in the UPHMIS portal (see Li, 2019a). The UP Living Lab was to have
researchers from the DHIS2 Design Lab, developers and implementation specialists from Alpha Consulting, and representatives from Omega Health Trust,
the state government, and the UP-NHM. By having designers and developers
collaborate closely with stakeholders from the user organizations, the intent was
to create a forum with an asymmetry of knowledge (Fischer, 2000), where social creativity is leveraged to produce innovations and usability improvements
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to the UPHMIS portal. The Living Lab was also to engage an evolving body of
health workers like doctors, outreach personnel, and publisc health managers in
design activities. Taking part in the Living Lab, therefore, matched my research
interest closely. Alpha Consulting had previously seen success with the establishment of a collaborative living lab in another HIS implementation project
(see Sahay et al., 2018) where the complementary competencies and proximity
to the context of use were argued to improve usability and system fit. The UP
Living Lab initiative had similar goals, where I was invited to participate in the
lab and contribute to the initiation and establishment.

2.4.6

Actor Summary

There are quite a few actors involved in this particular implementation project,
which creates an intricate web of relations and interactions. I created a simplified
overview of the UP project’s four local organizations and their relations in figure
2.3. I have also created table 2.2 to summarize the actors and their position in
this thesis.
Table 2.2: Summary of Actors and Their Role in This Thesis
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Chapter 3

Related Literature
My main goal with this thesis is to identify the obstacles that constrain the
employment of usability design when implementing HMIS in the public health
sector in India. To shed light on this topic, it is essential to understand the use
of information software in the health domain, the notion of usability design, and
applying it in different contexts. As my main objective is to contribute with
knowledge regarding aspects that pose an obstacle to this process, I will look at
what other literature has identified as challenges when applying usability design
principles in a practical context. I categorize the main obstacles identified in
the literature to form a conceptual framework of different types of obstacles.
The created framework will then be applied to group, structure, and discuss
the findings from my empirical case. The framework also contributes to the
field where future scholars and practitioners can use the framework to guide
their interventions and further research. I will, therefore, use this chapter to
review literature covering; 1) information systems and their use in the health
domain, 2) what usability design is, and why it is important, and 3) obstacles
and challenges experienced when conducting design. However, I will fist start
this chapter out by outlining how I have identified and selected the previous
works that influence this thesis.

3.1

Searching for Literature

The literature outlined in this narrative literature review is primarily found
through tree methods of search (summarized below). Relevant literature found
through searching literature databases like Google Scholar, Web of Science, Oria,
and Scopus. The identified literature has both informed the research itself as
well as served as material for the literature review presented in this chapter and the framework presented in the upcoming chapter.
Scopus is the largest reference database of peer-reviewed literature. A key
characteristic of the search engine in Scopus is its optimization for structured
searches, with nesting, filtration, and boolean operators. These features allow
the use of comprehensive search tables to be used to identify publications of
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interest. For this thesis, quite a few concepts describe similar phenomena and
sentiments using various words and phrases. Scopus’s ability to use boolean
operators was of special importance as it allows thorough searches by using
synonym concepts and wording. I created search tables (as seen in figure 3.1)
with keywords such as obstacles, generic software, user-oriented design, implementation, and health to mention a few - along with related synonyms (e.g.
product software, packaged software, customizable off-the-shelf software, software suits). Scopus also affords the ability to save search queries and get notified
when new publications match previous searches.
(TITLE-ABS-KEY((”GENERIC ENTERPRISE SOFTWARE” OR ”PRODUCT SOFTWARE” OR ”ENTERPRISE
SOFTWARE” OR ”SOFTWARE SUITS” OR ”CUSTOMISABLE OFF-THE-SHELF SOFTWARE” OR ”ERP” OR
”EPJ” OR ”EPR” OR ”EHR”)) AND TITLE-ABS-KEY((”USER-ORIENTED-DESIGN” OR ”PARTICIPATORY
DESIGN” OR ”CONTEXTUAL DESIGN” OR ”USABILITY DESIGN”)))

Figure 3.1: Example of One of the Search Table Queries Used in Scopus
While Google’s search engine does not support nesting to the extent of Web of
Science or Scopus, Google’s crawlers, indexing, and recommendation mechanics
provide an excellent addition to a narrative literature review. Google’s search
algorithms are, in general, widely recognized as a powerful and resourceful tool.
These features do also carry over into their academic search section, Google
Scholar. One of the features I found particularly helpful in Scholar is the ability
to do reverse searches or filter results, e.g., to only include articles that cite a
particular publication. Google Scholars author pages have also been an excellent
addition when I found authors with research interests that overlapped with
mine.
My search strategy can overall be summarized in the following three steps;
a) General literature searches in databases like Scopus and Google Scholar.
b) Reviewing the bibliography in publications I found of significance.
c) Searching databases for articles that cite the articles I found particularly
relevant.
My reading list has also been supplemented by recommendations I have received
in discussions with my thesis advisor and other scholars as well as with literature from courses I have taken at the University. I would also like to note that
Scopus and the reference manager Mendeley have both been developed by Elsevier. Elsevier has integrated these services to provide recommendations based
on previous searches and the publications you have stored in your reference
manager. I have found multiple interesting reads through their personalized
recommendations.

3.2

Information Systems and Health Care

There is a magnitude of potential benefits from implementing Information System (IS) in the health sector. The World Health Organization (2007) promotes
information for action, where software systems are a vital health strengthening
pillar through storing, disseminating, aggregating, visualizing, and analyzing
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large amounts of complex health data. Analyzed and visualized health data
can help and support health practitioners treat patients, diagnose, and make
sure that scarce health resources such as medication and personnel are at the
right place to the right time. The medical community has been covering Information Technologies’ effect on patient safety, where Longhurst and Landa
(2012) report from the comprehensive literature review done by Institute of
Medicine (2012) where Information Technologies had a positive impact on patient safety. Studies reviewing HIS implementations in community health care
show improvements to the provisioning of care - given an adequate consideration for current health practices (Pal et al., 2017, p. 2). Despite the promoted
benefits of HIS, Longhurst and Landa (2012) also report on findings of adverse
HIS implementation effects.
Pal et al. (2017), for instance, reports from a project where the reporting process
of community health workers where digitized and transferred from paper to mobile phones and tablets. The designed digital forms did not resonate adequately
with the health workers and deviated substantially from their paper predecessors’ logic and design. The sub-par design of the new digital system required the
health workers to rely on recollection rather than intuition during use. Having
to recall how to interact with the digital forms were manageable during specific
survey periods as they only used a single form. However, community health
workers often have to juggle multiple reports and continuously switch between
different forms. Hence, the sup-par design placed a substantial cognitive strain
and burden on the health workers who had to spend a considerable amount of
time and effort trying to recall and re-learn how to interact with each new form.
All-time, the health workers, spent working around the new digital reporting
scheme is time they did not get to spend on their primary objective - provision
of care. This goes to show how vital usability design is to the practice of health
workers and, ultimately, how well they can provide care.
”In fact, when I was continuously using it earlier during the 3 months of the
survey, I had gotten used to it with practice and was becoming comfortable. Now
I am out of touch using it so I am having problems again.”
- Community Health Worker, Pal et al. (2017, p. 8)

Scholars like Hartswood et al. (2003), Karsh (2004), Martin (2006), and Kaipio
et al. (2017) have, however, questioned whether HIS implementations actually
produce the required outcomes to support medical work and thus improve the
provision of care. Martin (2006) asked the rhetorical question; who and what
are electronic patient records for? Hartswood et al. (2003) argued for a shift in
focus for HIS to deliver on their promises. While (Karsh, 2004, p. 388) stated
that ”many technologies that should reduce medical errors have been abandoned
because of problems with their design, their impact on workflow, and general
dissatisfaction with them by end users”. A contrasting argument can be seen
in, e.g., Garrib et al. (2008), who call for increased user training as the solution to these problems. However, the findings of Kaipio et al. indicate that
increased training efforts and users acclimatization to a new system over time
have negligible effect. The authors are instead echoing the sentiment of system
improvement, calling for a ”considerable amount of development work in order to achieve the expected benefits of EHR [Electronic Health Record] systems”
(2017, p. 266).
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Similarly, Draxler and Stevens (2011, p. 403) argue that inadequately designed
software are considered to interfere and hinder work, instead of supporting it,
illustrating the importance of well-designed health software. Inadequate software usability in the health sector can, as outlined by (e.g. Büchel, 2010; Kaipio
et al., 2017), have detrimental and fatal consequences.

3.3

What is Usability Design?

The adequate design of software in the health sector is, as seen in the previous
section, an essential attribute of improving health care. There are many approaches to design that focus on building usable and relevant systems. These
are characterized by an iterative nature where they study the software’s future
users in order to inform the design. I collectively refer to them as usability design. Usability design aims to produce meaningful and relevant software for its
intended users that can be used with ease. The notion of design goes in this context beyond both ascetical aspects or functionality by themselves, which means
that it is a holistic endeavor in pursuit of creating engaging, meaningful, and
easily workable software products. This concept is essential to both the empirical project where Omega Health Trust contracted Alpha Consulting to improve
their systems, as well as for this thesis, where the concept serves a vital part in
the lens. The following sections elaborate on usability design as a concept and
a lens guiding the practical intervention in the UPHMIS project by relating it
to existing literature.

3.3.1

Usability as a Quality Attribute

In order to provide the necessary level of relevance and professional support,
software needs to portray a high degree of usability. Usability, in turn, refers
to how useful and usable a piece of software is in a specific context and to a
particular set of users. By providing intuitive interfaces that speak the ”users
language” and matching their conceptual models, the software will be workable
(Preece et al., 2015). In addition to being usable, the software also needs to
be relevant and meaningful to the specific user and context (Gulliksen et al.,
2005; Kaipio et al., 2017). Practically, this means that the software needs to
match the user’s tasks and goals and contribute to this overarching goal in a
valuable manner. Combined, these quality attributes describe software with a
high level of usability - where the software is both easily workable and useful
for the end-users by providing the necessary professional support.

3.3.2

A Design Approach

Now that we have a shared understanding of the quality attributes we aim for
in the system, a natural follow-up question is: how do we get there? Well,
design in general, is an endeavor to assert how things should be, and a guide to
how we can reach these desired design outcomes. Usability design is thus, the
approach to design where the goal is to achieve usability. There are, however, as
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illustrated by Sanders (2008) evolving map of design practice and research (see
figure 3.2), a multitude of possible approaches to guide the process of shaping
and designing software. Each approach emphasizes different aspects, means,
rationales, nuances, priorities, and ends. However, common to most of the
design processes in the European and Scandinavian discourses is that they are
what I would refer to as user-centric. Being user-centric entails that the value of
the user, through involvement or participation, is recognized. Albeit, the degree
of engagement and how users participate varies (Damodaran, 1996). However,
inspired by Baxter and Sommerville (2011) I take a step back from the more
particular design processes and look at the three different schools of thought in
the Scandinavian discourse to explain the sentiment of usability design.

Figure 3.2: Map of Design Approaches (2008, p. 14)
Three Schools of Thought
Bansler outlined in his 1989 paper what he termed as three schools of thought
in the Scandinavian discourse; system-theoretical, socio-technical, and critical.
Extant literature has covered the differences in approaches, and I do not intend
to discuss the particularities in any detail in this thesis. However, I will present
a simplified overview of differences in sentiment to build up and explain why
my use of usability design subscribes to a socio-technical mindset.
As table 3.1 on the next page illustrates, there are some critical differences
in the basic ideas and values in each tradition (Bansler, 1989). The systems
theoretical sentiment is that of economics, where profit maximization can be
achieved by implementing Information and Communications Technology (ICT)
to eliminating time-, labor-, and material waste. The socio-technical tradition
builds on the assumption of a common goal where the actors worked towards
a common goal of productivity enhancements while ensuring the quality of life
for all employees. Lastly, the critical tradition views the organization as a
framework for conflict, where democracy and power-imbalances are the topics
of interest. The democratic sentiment is a cornerstone of the critical tradition
and participatory design where political change is the intended outcome often
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Table 3.1: Comparison of the Three Major Schools of Thought (ibid, p. 5)

by illuminating power imbalances or issues of control. In relation to achieving
the quality attributes previously discussed and mitigating the ”user-friendliness
issues,” a socio-technical mindset where users participate and influence the
design process to improve the overall system performance makes sense.

3.3.3

Usability Design in Practice

Usability Design follows the argumentation presented above and is a collection
of methods and methodologies where both the social and technical aspects of
a system are taken into account (Baxter and Sommerville, 2011). More specifically, usability design aims at improving software artifacts like user interfaces
according to the insight derived from studying the socio-technical system. The
fundamental argument here is that failure to consider human, social, and organizational factors in addition to the technical aspects during design will result
in software that does not contribute as intended towards the common goals of
the organization (ibid). In practice, this typically translates to a process with
a focus on the future users of the software, their established practices, tasks,
goals, and mental models. Where is the software going to be used? What
is the context like? Who is using it? What do they wish to achieve? What
are other tools used? These insights are translated into prototypes and iteratively tested and evaluated with users. The software prototypes evolve and take
shape following the newfound insight from the user evaluations and are formed
accordingly.

3.3.4

User Involvement in Usability Design

The involvement of system users in the design process and studying the interplay
between the users and their technical counterparts is a vital aspect of usability
design. Ives and Olson argued in his 1984 literature review for two prominent
rationalises for user involvement throughout most management information system research. Originating from a management rationale, the involvement of
end-users in the development and implementation of information systems has
been shown to increase user’s susceptibility towards a system. A different sentiment is that the involvement of future users of the systems would produce
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better software as users are experts in their own right. It is therefore vital to
have them influence the design and creation process (Kujala, 2003). Usability
design is well-grounded within the latter rationale. The involvement of users in
the systems development process where in the socio-technical school of thought
seen as a way of achieving higher levels of productivity and job satisfaction.
However, it should be noted that both outcomes might very well be combined
in practice. Nevertheless, I find the distinction to be important for this thesis
as our primary goal was to come up with innovative new ways that enable and
support the end-users in their work - not facilitating a rubber-stamping process
or have democratization of the process as a end-goal.

3.4

Applying Usability Design

Now that we know what usability design is, what it entails in practice and
what it aims at achieving - I will give a brief overview of the challenges extant
literature has outlined when applying it in a practical context. There are three
related areas of concern, in particular, where it is interesting to look at the
application of principles for usability design for this case. In the health sector,
when implementing software packages, and in India.

3.4.1

In Health

The overall sentiment of information technology and its potential yield for health
lies in the software ability to facilitate and support the work done in the health
sector. Seen from a usability design perspective, it is essential to facilitate
and create a symbiotic interplay between the organization’s social and technical parts. In order to achieve the symbiotic interplay, it is often emphasized
that the systems would need to be created with the user in mind, especially in
healthcare (e.g. Marcial, 2014; Suzianti and Arrafah, 2019). The health sector
is a hectic and heterogeneous environment where there are a plethora of stakeholders, organizations, and potential users of a given system. The users in this
domain might be patients, doctors, nurses, care providers, decision-makers, lab
technicians, pharmacists, managers, or administrative staff - where the specialized nature further complicates the design process. The nature of the health
domain is thus argued to require unique attention to context (Marcial, 2014).
The context itself has the potential of obstructing usability design (Mchome
et al., 2010). Marcial further points to the inherent complexity of the sector,
required technical integration, inadequate translation of best practices, and a
general lack of focus on usability as contributing factors to poorly performing
software as outputs of the development or implementation process in a healthcare setting.

3.4.2

During Software Implementation

It is argued that in order for enterprise software packages to be implemented
effectively and successfully, the user organization needs to adapt to the business
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logic embedded in the technology. When designing software packages, vendors
aim to fulfill the needs of a market. Their aim when designing is thus produce
a software product that can span multiple different domains and contexts. This
stands in contrast to the notion of the specificity in design seen in design discourses leaving an intriguing and seemingly dissonant paring. Mchome et al.
(2010) point out that usability is rarely a selection criterion for software packages. Other scholars report that implementation processes are rarely influenced
by the software’s future users (Sommerville, 2008; Johannessen and Ellingsen,
2012). Mchome et al. (2010, p. 465) eloquently articulated this predicament
by stating, ”On one hand, usability is considered a main barrier to entry and
a significant reason for lack of acceptance, and on the other, usability is largely
ignored during the procurement process.” The results are software that is known
to be unusable (Kaipio et al., 2017) and where usability issues are found (e.g,
Topi et al., 2005; Calisir and Calisir, 2004; Atashi et al., 2016; Wong et al., 2016;
Ellingsen and Hertzum, 2019).
Scholars like Dittrich et al. (2009) argue that improved usability can be achieved
by designing the software package as a halfway product and deferring some aspects of the design to the local implementation level. Inspired by the work of
Fischer (see e.g. 2006; 2008; 2017), Ehn (2008), and Pries-Heje and Dittrich
(2009) Li (2019c) conceptualized a framework consisting of two levels of design
and a symbiotic interplay between the two design levels in order to produce improved usability in software implementations. Other scholars have emphasised
the need of user involvement and usability design principles (Calisir and Calisir,
2004; Ellingsen and Hertzum, 2019; Suzianti and Arrafah, 2019) during the implementation process, where Vilpola (2008) and Mchome et al. (2010) suggest
recommendations for the acquisition and implementation process.

3.4.3

In India

Despite their status as a developing country in the world bank1 , India is an
emerging nation in regards to software and digital technologies (IMD World
Competitiveness Center, 2019). In regards to usability design, India is a nascent
stage where improved infrastructure and access to technologies drive change.
However, as seen in the Scandinavian discourse, the development of a tradition
for usability design is argued to be tightly coupled with historical and contextual factors (Bansler, 1989). This substantiates claims from e.g. WinschiersTheophilus and Bidwell (2013), where methodologies ability to travel and traverse historical and cultural contexts are questioned. Smith et al. (2003) note
a lack of a similar usability oriented discourse in Indian history. In India, the
lack of a usability oriented discourse is argued to be extenuated by the countries
role as a destination for software development outsourcing (ibid). The client has
already done important tasks such as negotiations, research, and design-related
work, and the project is deemed a fit for outsourcing. This is, in effect, externalizing the responsibility of usability issues to the client organization, rather
than deferring it to the software organizations in India. The notion of shipping
pre-defined requirements for implementation has produced a waterfall inspired
sentiment where any alterations or adaptions needed from the initial formulation
1 See

https://data.worldbank.org/country/india

22

of requirements are handled as ’change requests’ or ’upgrades’ (ibid). The result leaves much to be desired in regards to competence and familiarity with the
agile and use oriented aspects of usability design in an Indian context to this day.

3.5

Chapter Summary

The result of my literature review corroborates the calls for research made by
scholars such as Dearden et al. (2007); van Fenema et al. (2007); Hussain et al.
(2012); Waugaman (2016); Li (2019d). There are, in general, scarce resources
covering this particular research intersection, indicating a clear gap. One contributing factor might well be that my research interest spans multiple traditional research discourses where I hav been able to find sources covering individual themes. This research spans multiple fields in literature and touches
areas related to Public Health, Information Systems, Generic Software, Design,
and Software Engineering - to mention a few. Multiple of these combinations
are broadly covered and have created designated research spaces, like the intersection of health and information systems forming HIS. However, my primary
research interest combines the field of generic software implementation and conducting what I term usability design which has seen limited research interest.
The notion of software implementation is, by itself, argued to be a complicated
and difficult process that remains ill-understood (van Fenema et al., 2007). Some
literature with a related area of concern report their experienced difficulties;
however, there is no prior literature identifying and categorizing these findings.
In the upcoming chapter, I will continue to review literature from the identified
fields to develop a conceptual framework for usability design obstacles. In addition to contributing with a start to address the gap in literature, this thesis
is also an attempt to advocate for more research related to this, in my opinion,
quite interesting and intriguing - yet limited - research intersection.
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Chapter 4

Building a Framework
Achieving usability in health software is, as illustrated in previous chapters, an
essential factor contributing to strengthening the provision of care. I have also
indicated that there are scarce publications focusing on actively improving software used in the health sector. However, going about these tasks is known to be
challenging (e.g. Martin et al., 2007; Pries-Heje and Dittrich, 2009; Li, 2019d;
Li and Nielsen, 2019b; Rosen, 2020). It is thus vital to have an understanding
of the aspects that obstruct and hinder this process. These types of issues have
not received an extended focus in literature (Li, 2019d). They have, however,
recently been conceptualized as usability design obstacles (see table 4.1) - referring to all aspects that complicate the usability design process (ibid). This
recent contribution is a conceptual advancement; however, we still lack the necessary granularity to systematically study the field. Extant literature also lack
an overview of the identified obstacles. I would thus like to build upon this
concept and contribute to the gap in literature by suggesting a beginning to a
conceptual framework for aspects that constrain usability design.
Table 4.1: Usability: a problem, an obstacle, and design obstacle (ibid, p. 244)
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4.1

Two Levels and Categories of Obstacles

There are, like in most other practical areas of application, two levels of potential
obstacles to usability design. First off are what I coin surface level obstacles.
These are less novel in nature and often practically oriented obstacles. Issues
like time constraints, resource allocation, travel distances, and other general
obstacles can exemplify this conceptual level. Despite their more trivial nature,
the obstacles represented in this first level are still capable of derailing usability
design projects and obstructing their progression. Bellow the surface level, we
find a deeper level of potential obstacles that I term fundamental obstacles.
The fundamental obstacles are increasingly novel and thus both more difficult
to identify and gracefully traverse during practical projects. This, in turn,
suggests that they are capable of derailing and obstructing most usability design
projects.

Figure 4.1: Two Conceptual Levels of Obstacles
By reviewing related areas of concern, I have identified learning about use as well
as realization to be two categories obstacles of spanning both levels. These are,
by all means, not the two only types of challenges in projects trying to tackle
usability design. However, they represent the start of an evolving conceptual
framework and illustrate issues most often found and covered by extant literature. The following sections will further break down the two forth-mentioned
type categories and their respective facets, as illustrated in table 4.2 on the next
page.

4.2

Acquire Knowledge

In addition to looking at usability as an obstacle and identifying usability problems in excising software systems, some scholars have focused on aspects of the
design context that complicates and constrains how we as designers go about
acquiring the information required to mitigate the usability problems seen in
software. Through reviewing literature, I have found methodical- and contextual challenges to be two overarching categories of obstacles hindering designers
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Table 4.2: Obstacles Identified in Extant Literature

from learning about their users and thus pose as obstacles to the usability design
process.

4.2.1

Methodical Challenges

Methodical challenges are aspects and factors that render specific data collection
methods ineffective or in need of alterations or adaptions. These types of methodical challenges are common to all research and all domains in a degree where
plentiful books are covering the topic. However, I indent to limit the following
sections to cover methodical difficulties identified in relatable research areas,
where specific data collection methods are described as problematic.
User Testing
Conducting formative evaluations have been pointed out to be a potential problem when designing in a developing country context. Formative evaluations are
were future users are asked to evaluate and give feedback on the current artifact;
the participants should thus inform design decisions. However, multiple scholars
describe situations where the participants interpret user testing literally - where
the users are tested, not the design (Watkins et al., 2015; Pal et al., 2017). In
the participant’s perception, the researchers would grade their performances in
a pass or fail capacity. Others think of these artifact evaluations as training
exercises where the users are supposed to be trained on how the artifact should
be utilized (Druin et al., 1998; Kam et al., 2006). The misinterpretation of the
activities intent can render the efforts without value, potentially negatively influence the design, or falsely validating sub-optimal solutions. Thus, it poses an
obstacle that needs to be traversed to effectively and successfully apply usability
design.
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Prototyping
Another form of evaluation often conducted in usability design is prototype critiques. A prototype can explore multiple different aspects and dimensions of an
artifact (Houde and Hill, 1997). Prototypes of lower fidelity and resolutions are
recognized to facilitate exploration of ideas and concepts - as they are perceived
to be easier to criticize than more finished looking artifacts (Preece et al., 2015).
However, both Kam et al. (2006) and Watkins et al. (2015) note challenges when
utilizing prototypes of lower fidelity to learn about the role or function of the
prototype in India and Zambia respectively. By having lower fidelity on the
look and feel dimension of a trauma kit prototype Watkins et al. report medical personnel responding with laughter and statements like; ”this does not look
like anything important, I could make this myself” and ”This does not look like
a normal medical product” (2015, p. 5). Winschiers-Theophilus and Bidwell
(2013) suggests that there are differences in cultural logic and etymologies that,
in turn, result in different takes on the evaluation of prototypes and the criteria
used. Seen in the light of e.g. Kam et al. (2006) and Watkins et al. (2015) experiences indicate obstacles related to prototype perception and gaining usability
design-related learning from assessing lower-fidelity prototypes.

4.2.2

Contextual Challenges

Contextual challenges refer to general aspects of the context that makes it challenging to learn about the socio-technical factors that inform usability design.
In contrast to the specificity of the methodical hurdles, contextual challenges introduce obstacles to all activities intended to learn about use. Scholars engaged
in design efforts in developing contexts have outlined contextual differences between the historical and cultural context where methodologies are developed and
utilized as a potential challenge to their success (see, e.g. Winschiers-Theophilus
and Bidwell, 2013). However, there are also aspects related to software implementation and the professional domain that hinder the process.
Recruiting Participants
The recruitment of participants is viewed as a challenge in both the design for
development discourse, as well as within a more general IS and implementation discourse. Watkins et al. (2015) describes both gaining access to and the
motivation of potential participants in their project as a notably more problematic challenge in Zambia compared to the United Kingdom. Hussain et al.
(2012) discusses the lack of coverage regarding user involvement in real projects
in developing countries. The authors emphasize the importance of not taking
the practical possibility of user participation for granted. Health practitioner’s
hectic schedule due to scarce human- and medical resources limit their ability
to take part in research and design efforts. Economic hardships also place restrictions on how the end-users of an artifact can take part in and influence
the design process. Similarly, Johannessen and Ellingsen (2012) outline difficulties with participant recruitment in a developed context. The authors faced
challenges in engaging medical doctors in the implementation and development
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of a new component to an integrated health software package - allowing electronic requisition of specimen analysis from laboratories. In order to participate,
doctors working as general practitioners needed to prioritize participation over
patient care - both reducing their time to treat patients and lowering their
income. Further, Rasmussen et al. (2011) problematize how IT projects, in
general, tend to favor champions and advocates over a more rigorous and representative sample - amplifying already excising power and influence imbalances
within the client organization. A similar recruitment obstacle was described by
Kam et al. (2006) who, despite their efforts to recruit a representative sample,
were exclusively provided high-performing participants. The authors ascribed
this selection to the school principal who ”wanted to impress his foreign visitors”. The selection of participants to inform and contribute to the design is
an important success characteristic of the usability design process; these experiences indicate an inherent usability design obstacle.
Enabling Participation
Scholars like Bansler (1989), Hertzum and Simonsen (2019), and Ellingsen and
Hertzum (2019) argue that user participation in software implementation is
radically different from other software development. Ellingsen and Hertzum exemplify this with the limited design flexibility of pre-built Customizable Off-theShelf (COTS) software, conflicting interest and goals from heterogeneous user
groups, and the tight deadlines seen in software implementations. These factors
are forming an obstacle to participation seen in the implementation domain.
Scholars have also discussed and recognized the challenge of enabling participation in developing country context. Byrne and Sahay (2007) argued that
the capacity of the users and system stakeholders in developing countries would
need to be strengthened in order for them to contribute to software development
projects effectively. Hussain et al. (2012) reiterated this need during their study.
The authors did gain some valuable feedback initially from the users, but the
informant’s progression as designers stagnated. Hussain et al. thus suggested
that it could be fruitful for future researchers to teach the participants more
about the design process and that this would enable their creativity and ability
to contribute to the design process.
Power Imbalances
Literature has identified power imbalances as an aspect that hinders user involvement in design processes. There are, in essence, challenges in giving users
a voice in design. Druin et al. (1998) and Kam et al. (2006) both describe an
inherent power imbalance between the researcher and design participants when
trying to design with children. A similar imbalance was found within subject
groups - where, e.g. Puri et al. note the commonality of users fearing retribution from superiors, or the observational bias described by Kam et al. (2006, pp.
29-30). Hussain et al. had a similar experience with both adults and children
alike; however, the difficulty of participation was largely attributed to Buddhist
beliefs (2012, p. 99). Puri et al. went as far as to attribute challenges of participation in general to hierarchical contexts (2004, p. 49). These power imbalances
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are argued to be an obstacle to building effective design relationships and suggest that researchers need to be aware of group composition and creating level
playing fields.
Language and Literacy
Both language and literacy have posed challenges in previous literature. Not
being able to communicate effectively is an obvious barrier constraining how researchers and designers can learn about the users and their practices. Kam et al.
(2006) and Winschiers-Theophilus and Bidwell (2013) both recruit bi-lingual facilitators, however this was not without its downfalls. As Winschiers-Theophilus
and Bidwell note, their inability to speak a common language restricted their
ability to follow up on unexpected topics or deviate from a strict pre-translated
interview guide. Having local facilitators translate does also have the potential problem of losing vital aspects through the local facilitator’s interpretation
and translation. Dialogue is required in usability design, which prerequisites an
understanding as well as participation in the conversation (2013, p. 248).

4.2.3

Traversing Methodical and Contextual Challenges

Winschiers-Theophilus and Bidwell (2013) highlight that conducting design processes in contextual, historical, and culturally different environments are possible. However, as designers and researchers, we need to be aware that crossing
disciplinary or cultural boundaries may require changes. This means that established assumptions, concepts, and habits can not be taken for granted. Winschiers (2006) also emphasizes that the methods, techniques, and tools used
for designing artifacts should be developed, adapted, and evaluated in a local
context. Kam et al. (2006) was, for instance, successful in building fruitful relationships with their participants by taking a genuine interest in language. They
still experienced challenges with particular methods; however, they were able
to traverse contextual difficulties such as the power imbalances and language
difficulties described by other scholars.

4.3

Realize Insight

The second overarching obstacle category relates to the actual improvement
of the software. Gaining the required insight to improve the usability of a
system is inherently the first step of the usability design approach. However,
this information has limited value when there are obstacles hindering realization.
This is a category of obstacles that can be a challenge to the usability design
process where system improvement might pose a difficult task.

4.3.1

Design Problems

Multiple of the challenges I have found highlighted in the extant literature is
what I would describe as design problems, and how these challenges pose as
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obstacles. By design problems, I refer to issues, aspects, and challenges to the
future design of an artifact that the designers need to solve through design
activities.
Multiple scholars have, for instance, reported that health workers favor paperbased artifacts, a preference that challenges the design of future software. Users
are reported to prefer the paper medium due to, among other things, its familiarity, physical representation, and malleability (Luff and Heath, 1998; Ghosh
et al., 2015; Pal et al., 2017; Li, 2019d). Pal et al. describe in their paper
how community health workers discarded the use of digital collection methods in day-to-day operations in favor of their paper predecessors where they
could use the margins to explain deviations or outline issues. In contrast, digital systems did not facilitate these efforts. However, as electronic reporting was
mandated, choosing analog recording meant that the community health workers
essentially doubled their workload. Li illustrates a similar paper-related experience through his engagement in the design of a logistics management interface
in Uganda. There the issue was how to incorporate the affordances of paper in
the new digital system. A trade-off between the familiar legacy designs found
on the paper forms and the new digital representation was needed.
Another issue repeated in literature is the use of interaction metaphors and
skeuomorphism, where established digital representations do not adequately
communicate function. Pal et al. reports that community health workers had
trouble with general navigation, comprehending network status, and making
changes, temporarily saving, amending, or deleting records in the new digital
system. Other scholars have reported that the recycling bin - often used as an
interaction metaphor for deleting computer files - does not translate adequately
to rural settings where things never are disposed of. Broken or unusable items
are instead repaired, rebuilt, repurposed, or disassembled and stored as they
might come in handy at a later date and up-cycled (Winschiers-Theophilus
and Bidwell, 2013, p. 250). In turn, making the recycle bin skeuomorph and
the notion of deleting things an alien concept. A similar design obstacle is
seen in Bekele et al. (2019), where the authors design an Android app providing
maternal and child health care information to mothers in rural areas in Ethiopia
following a user-centered design methodology. The authors report difficulties
designing for illiterate users, and thus heavily rely on icons and other interaction
metaphors to make it usable for the intended audience. This is not without its
challenges. The authors exemplify the challenge of interaction metaphors with
an icon of a child washing hands under a faucet. The mothers interpreted the
iconography as a child playing with bubbles. Finding a suitable interaction
metaphor can be a challenge requiring user feedback and iterations to get it
right. Nordin (2019) faced similar challenges related to the use of interaction
metaphors when designing a daily reporting interface for medical doctors in
India. The author recognized the difficulty and leaned on visual cues that the
doctors were familiar with through their use of the instant messaging platform
WhatsApp1 in order to effectively communicate network status.
The experiences mentioned above are all examples of inherent challenges needed
to be tackled by designers through design. Here, legacy design (Li, 2019d) and
cultural predispositions pose as obstacles the designers need to traverse grace1 See

https://www.whatsapp.com/
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fully to produce good designs. These obstacles have the potential to limit the
realization of innovations and changes to the systems intended by the designers. By illuminating challenges and obstacles like these, the hope is that the
forewarned scholar or designer would be equipped to handle similar challenges
if and when they arise.

4.3.2

Technical Issues

As increasingly more of the software used in the health sector is generic software packages, multiple scholars have problematized the nature of these types
of COTS software systems. Martin et al. exemplify by their case how technical
obstacles such as design and integration become detriments ”of producing a system that successfully supports the work of those delivering care” (2007, p. 48).
The authors describe situations where the required insight and information to
support the health workers are available. However, these concerns are not addressed either due to the lack of flexibility in the software or not being compliant
with, and thus standing in the way of other functional requirements. The results
are their inability to configure and set up a system that fits with the local practices. A similar sentiment is also often discussed concerning the use of packaged
software, where the inability to install future upgrades restricts the implementing agency’s ability to customize the software (Sestoft and Vaucouleur, 2008).
Roland et al. eloquently describes how these technical issues pose an obstacle
to usability in software by arguing that ”end-user participation in development
and adaptation of a software product can be enabled or constrained by the level
of flexibility with the software itself” (2017, p. 10). Marcial (2014) describes a
similar sentiment as seen in Martin et al. (2007) where technical issues, such as
complexity of integration, render usability as an afterthought at best.

4.4

Chapter Summary

I have, in this chapter, built a start to a framework to identify and categorize
usability design by reviewing extant literature (see figure 4.2 on the following
page). The framework is by no means an exhaustive list of all the hardships
scholars have faced when trying to implement health software. It is, however,
a start to addressing the overall gap seen in research. My intent was that by
collecting the obstacles more rigorously than previous literature, we could start
to build a comprehensive conceptual framework that can prepare and enable the
forewarned scholar or practitioner in their future implementation endeavors. I
use the conceptual framework to examine - in combination with the concept
of usability design - the obstacles we encountered in the UP project, where we
intended to take usability design principles to practice.
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Figure 4.2: A Conceptual Framework for Usability Design Obstacles
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Chapter 5

Research Approach
This chapter will outline the research methodology, methods, and techniques I
have used throughout this research process. My research did not start with the
end goal of answering why usability design would not work in the UP project. On
the contrary, I started with the idea of successfully employing usability design to
facilitate the overall strengthening of health offerings to the state. The research
design was thus oriented around activities that would afford us in the UPteam the insight to design meaningful and relevant software tools for the state’s
health practitioners. However, as the project progressed, we kept encountering
obstacles that made our design approach challenging to follow, and I changed
my research interest accordingly. In this chapter, I will, therefore, explain how
the two different modes of inquiry contributed to inform this newfound research
interest. I start the chapter of, in accordance with Walsham (1995); Checkland
and Holwell (1998) calls for an explicitly declared relationship to reality and its
nature in research, by presenting my philosophical assumptions. This is done by
outlining the elements of research paradigms. I will, to begin with, discuss the
ontological and epistemological assumptions on which I have based my work.
Next, I will justify the choice of the methodology followed, the shift, and the
methods utilized to derive insights and theorize findings. I end the chapter by
offering my thoughts and reflection on my role as a researcher and ethics in this
research context.

5.1

Research Paradigms

There are multiple different research paradigms classified by their fundamental philosophical assumptions. Chua (1986) presented interpretive, critical and
positivism as three categories of philosophical assumptions based on their underlying ontological and epistemological views. These three research paradigms
have since been reiterated by influential scholars (e.g. Orlikowski and Baroudi,
1991 and Myers, 1997).
It is argued that research of natural science through deduction and hypothesis testing has the strongest truth claim devised to date due to findings being
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homogeneous throughout time (Checkland and Holwell, 1998). Natural Science
follows a positivist paradigm where reality is argued to be objectively given.
Moreover, the reality is detached from researchers, which enables us to go out
into the world and uncover it. Our discoveries can be described through its verifiable and measurable properties, which in turn makes our findings constant,
repeatable, and independent of the surroundings. The positivist methods are,
however, ill-suited to derive knowledge about social phenomena and organizations (Klein and Myers, 1999; Walsham, 2002) due to our inherent inability
to ”step into the same social system twice.” (Susman and Evered, 1978, p.
596).
The interpretive research paradigm is used in IS research due to its ability to
derive knowledge about complex systems such as social systems and human interplay (Walsham, 2006). Researchers focusing on social practice often subscribe
to an epistemology and ontology which recognizes and accepts that social phenomena are not homogeneous through time. Organizations are complex social
systems often defined as a collection of interdependent individuals interacting
and working towards a common goal. However, as individuals, we often have
differing opinions, values, objectives, and views despite being part of the same
organization. Therefore, it is difficult to argue that it is a specific and objective
ontological reality when studying these systems. Instead, within an interpretive
paradigm, the ontological reality is emphasized as socially constructed. Our
understanding and view on the object of study are subjectively influenced and
based on our shared understanding (Walsham, 2006). This inter-subjective construction, in turn, makes reality context dependant and embedded within social
settings (Walsham, 1995) and, as a consequence, impossible to study without
being sensitive and aware of these mechanics.
As I set out to explore the design and creation of what I refer to as meaningful
and locally relevant software artifacts within an organization, the assumptions
outlined by the interpretive paradigm aligned well with the case. Exploring
a problem that was closely linked to a social context required a qualitative
approach in order to acquire the required knowledge to conduct a meaningful
and well-educated ”sense-making” process. The interpretive nature and qualitative approach also resonate particularly well with me and my strengths as a
researcher.

5.2

Research Methodology

The empirical basis for this thesis has been one of the first projects taken on
by the DHIS2 Design Lab and was conducted over two years (2018-2020). My
work has consisted of multiple field trips to India, lasting several months (see
figure 5.1 on the next page). I worked directly as part of Alpha Consulting with
clients, projects, and end-users in the field. By working closely with Alpha Consulting, this study is informed by over 92 public health experts, policymakers,
IT professionals, managers, and facility-level practitioners. I have also worked
remotely on this project collaborating with the rest of the Alpha Consulting
UPHMIS team consistently before, in between, and after each period spent in
the field.
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Figure 5.1: Fieldwork Timeline
As ’an interpretivist’ researcher that aimed at afflicting change in an organization, I subscribe to a notion of a pragmatist, collaborative, and engaged
scholarship (Mathiassen, 2017). When researching within an organization, it is
important to be pragmatic while trying to navigate within the scope set by the
research theme. Situations change, and changes and developments in the field
can make detailed plans fall apart. Thus, being open to change and responsive
to the emerging situations in the field and the opportunities that it affords is
vital.

5.2.1

An Interventionist Point of Departure

The research methodology followed throughout this research changed as the
project progressed. The research project originated out of an area of research
interest aligned with the problems and issues experienced by organizations in
the field. The intention of being interventionist and explore a specific research
theme within an organization, in essence trying to derive knowledge by affecting
positive change within a specific context, lines up with Rapoport’s description
of action research - a contribution both to ”the practical concerns of the people
in an immediate problematic situation and to the goals of social science” (1970,
p. 499). It is argued that practical interventions conducted within complex
social systems promote an ideal arena for research and learning (Baskerville,
1997) and is a contribution to both practice and theory (Baskerville and WoodHarper, 2002). The action research approach is the overarching methodology
followed by the HISP project, and the underlying notion aligned well with my
research interest and the initial intended outcome. I intended to follow the
methodological principles of canonical action research (Davison et al., 2004)
merged with ideas presented by Mathiassen (2017) about being a contextualized
and reflexive practitioner-scholar embedded in, and contributing to, a practical
context.
In the empirical project I report on, the client organization Omega Health Trust
experienced issues related to what they coin as ”user-friendliness issues”. As
their implementation partner, Alpha Consulting was contracted to implement
changes in the current UPHMIS-portal in order to mitigate the ”user-friendliness
issues”. Alpha felt the need to bring in complementary experience specializing in
design and, as part of the HISP network, requested assistance and support from
our newly established DHIS2 Design Lab. Scholars from the lab subsequently
traveled to UP, India, and meet with representatives from all the involved actors.
A client-system infrastructure was established, and a diagnostics phase followed
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- were challenges related to the usability and the perceived relevance of the
system and its interfaces were identified as problem areas.

Figure 5.2: Project Initiation Timeline
The diagnostics’ findings were reported back to, and discussed with, representatives from the state government and Omega Health Trust. Based on our expertise regarding DHIS2, the software the portal is based on, the lab proposed
several areas that could be explored, and these formed the basis of multiple
projects that Alpha Consulting would undertake the following year in collaboration with scholars from the DHIS2 Design Lab.
One of the projects Omega Health Trust commissioned was creating a widget library to create what the client termed ”landing page” dashboards that
would present and help the users with their relevant tasks and information. By
leveraging the flexible capacities and design space afforded by the dashboard application, we could create small, independent, and custom widgets that could be
manipulated by end-users through a visual drag and drop interface and arranged
into user-specific dashboards. The dashboards and widgets that we created are
further described in appendix A on page 131. I have in the appendix provided
the source code and installation guides to all of the widgets. I have also provided
tools and resources that we have created in the lab to assist anyone wanting to
adapt or create dashboards and widgets.
Following action research principles, I brought in theory in order to inform and
guide our interventions. As we aimed to create software that would be perceived
as meaningful and relevant for end-users in the health sector research outlining
the design of usable software, innovation, use of information systems in the
health domain, ict4d, and collaborative software development where leveraged.
Derived from theory, a notion of an overarching usability design perspective
was chosen to act as a process guide. The Principles for Digital Development1
derived from practitioner communities also informed our efforts.

5.2.2

From Action Research to Case Study

As a cyclical process, action research aims at evaluating and deriving learning
from each iteration. However, as the practical project unfolded, each of our attempts at action took me further away from deriving learning about the initial
research theme. As the project progressed and executing the planned interventions failed repeatedly, the project focus shifted from gaining an understanding,
1 See

https://digitalprinciples.org/
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producing plans and ideas for improvement in order to apply these ideas in the
field - into gaining an understanding of how and why all our attempts failed in
this particular context. As it became evident that I was not able to drive change
and positively influence and affect practice with the theory that I brought to
the context, my research effectively changed from action research - where I
pragmatically seek understanding to inform change - into the pure research of
practice (Tripp, 2005, p. 8) where action is set aside, and an understanding is
the goal. Thus, the methodology followed changed from action research into
a case study due to the experiences from the field and the following shift in
research interest.

5.3

Preparation

As with most things in life, solid preparation is one of the most vital steps towards success. I faced two significant challenges that required thorough preparation. First of all, I intended to embed myself in an organization and practically
contribute to their work-tasks. In addition to the challenges of getting situated
in an organizational context and becoming a benefactor, I was to enter a professional setting in a foreign country with its respective language, history, customs,
and culture that are significantly different from ones I am accustomed to. The
following sections are thus an elaboration on the steps I took in order to gain
an edge and get ready before entering the research context.
Document Analysis
Document analysis is a collection method that can take place in good time before engaging with informants and was thus an excellent preparation tool that
I utilized primarily before field trips to gain a basic understanding. I have primarily conducted two types of ”field trips” that both benefited from document
analysis. Firstly, in order to prepare to enter Alpha Consulting and the UPproject I researched documentation found online outlining Alpha Consulting,
Omega Health Trust, the NHM, and the MoH. This entailed but was not limited to their respective websites, news articles, reviews, statements, and project
reports. I also supplemented by reviewing prior published research where it was
accessible. Similarly, I conducted document analysis before each trip to health
facilities to get acquainted with the general information regarding the facility,
services provided, and quality of care reports. This was also supplemented with
information regarding the administrative district such as infrastructure, division
of care, and the demography served.
Being a Contextual Stranger
Doing interpretive research requires scholars to do their homework before engaging in forth-mentioned research. This is of particular importance when researching a country or context unfamiliar to the researcher. This is to prime yourself
to understand not only the language that is spoken but also the meanings and
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values it incorporates (Crang, 2007; Winschiers-Theophilus and Bidwell, 2013).
As I subscribe to an interpretive paradigm and planed to heavily rely on health
workers and involving a plethora of local stakeholders throughout my research,
it made me invest a lot of time and resources into learning as much as possible
of Indian language, history, customs, and culture.
In research in general, and perhaps especially in research based on an interpretive philosophical assumption, it is vital to build a mutual understanding and
trust between us as researchers and the participants informing our research. Access to the informant’s views, thoughts, and values requires an inter-subjective
understanding and necessitates a productive relationship between the researcher
and the researched. Building productive relationships can be a challenge and
necessitate that the researchers possess excellent interpersonal skills (Osborne,
1990; Walsham, 2006). Informants often gauge researchers by their perceived
sincerity and trustworthiness, which are traits and abilities that are argued not
to be easily acquirable (Walsham, 1995).
When conducting fieldwork in an unfamiliar and foreign context achieving the
required mutual trust might pose an additional challenge. Walsham (2006) criticizes travelers for their mere physical travel while leaving their ’spirit’ at home.
As a response to Walsham’s call for scholars physical and spiritual presence in
the context they ought to study, I invested a lot of time and resources to learn
as much as possible of the language, politics, history, and culture of the places
I intended to visit before, during and after my trips to India. This level of
preparation can be argued to extend the degree of situatedness (Ciborra, 2006)
I, as a researcher, would be able to achieve.
”The myth that travel broadens the mind is a persistent one, but many aspects
of international tourism demonstrate the exact opposite, where people travel in
body but not in spirit.” - Walsham (2006, p. 323)
I found that this level of preparation would highly benefit my research as I
intended to heavily rely upon and involve a multitude of local stakeholders
in my work. I assumed that I would be perceived as unfamiliar and foreign.
Language was also reported from the previous field works in a similar research
context (Nordin, 2019) to be quite the barrier. I tried to the best of my ability
to learn a bit of Hindi, one of the official languages of Uttar Pradesh, so that
I would be able to converse and understand and pick up on specific words and
phrases. I did by no means become fluent, but I picked up enough to utilize
my Hindi vocabulary casually in daily life and to pick up keywords and phrases
in meetings and interviews. It also proved to be an effective icebreaker, and I
found it to substantiate my perceived sincerity of interest when interacting with
informants. I would, similarly to (Kam et al., 2006), argue that I would not
be able to build up the required level of mutual trust and openness as quickly
without this vested interest in language and culture.
Learnings from Prior Lab Engagements
In previous research projects involving researchers from the DHIS2 Design Lab
and practitioners in Alpha Consulting, collaboration and communication showed
to be a significant challenge. A previous design-lab scholar found the limited
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repertoire and connection with the remaining organization to be a notable challenge during his research efforts.
”I think they saw me more as an external consultant than a part of their organization. I got a separate office and sat there nearly in isolation for a month.
The office gave me the peace and quiet I needed to get the job done [building the
application]. However, I later found out that a couple of local developers had
tackled the same problem I was dealing with halfway through my stay by configuring the default application. The exact opposite of what we all had agreed on
and promised their client. They just strung me along, and never intended to
deploy the application I was building.”
- Researcher, DHIS2 Design Lab (Translated from Norwegian)

To avoid a similar experience, I actively sought to work from the office bullpen
and invested time and energy in befriending, keeping up to date, and involving
the local actors in my work. This can also serve as an example of how the
DHIS2 Design Lab leverages previous practical learning to enhance and elevate
future research projects.

5.4

Methods

There are two primary realms of knowledge devised through this thesis, the
realm of action, and the realm of understanding. Following the change of
methodology, I have structured the following section into three distinctive categories; methods for understanding, methods for action, and methods for analysis. Methods for understanding covers the methods I have utilized to gain the
required understanding, while in methods for action, I outline the methods I
used to try to affect change. In the analysis section, I will outline the general
steps taken to understand and learn from the collected data. All the methods utilized are summarized and placed in their respective project segments in
table 5.1 on the next page.

Figure 5.3: Interplay Between the Realm of Action and Understanding
Despite the rigorous divide of methods presented in this thesis, all of the methods devised in this thesis have attributed to the overarching project knowledge.
Figure 5.3 illustrates the relation between the two realms, where the events
encountered in the respective realms informs and enlightens the other. The
interplay between these different realms can be exemplified by obstacles encountered in the realm of action, triggering a process of understanding through
in situ co-analysis. This inquiry led me to a more in-depth and newfound understanding of the context, which, in turn, informed the following interventions.
The understanding and appreciation would not have been able to be gained
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without a triggering event. Leveraging action has thus been necessary to gain
the insight required to answer the research question.
Table 5.1: Overview of the Methods Utilized in the Diﬀerent Project Segments

5.4.1

Methods for Understanding

A large part of researching an organization, whether it is interventionist or not,
is achieving an understanding of the organization and its surrounding context.
Initially, it was essential for me to establish an understanding of the health system in UP and their existing use-practices regarding DHIS2. Getting to know
the organizations involved in the process was also of importance in order to
contribute in a meaningful way. During the project, obstacles where encountered that required a more profound understanding to traverse. The realm of
understanding thus far afforded me the knowledge and insight to enable action.
Later on in the project, as the research objective shifted, gaining insight became the objective in its own right. This widened my scope and required me
to learn more about typical work processes and tasks when Alpha implements
software. The previous attempts at action and practical contribution lead me to
acquire more in-depth and contextualized insight that sensitized and enhanced
the following collection and sense-making process.
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Ethnography & Participant Observation
An essential part of the data collection has
been the day-to-day submergence within Alpha Consulting. Throughout my three trips
to India, I have spent a considerable amount
of 2019 working as part of Alpha Consulting on their implementation projects.
This level of involvement has aﬀorded vast
and in-depth data and first-hand experience
with the issues and process of implementing health software. The active contribution to the project provided me with proximity and access to key stakeholders in the
project in a way that I would argue could
not be done without active project involvement. The potential benefits of mutual reciFigure 5.4: Field Journals
procity have been discussed in research (e.g.,
Given, 2008). I’m inclined to believe that by providing value to the study’s
context, you as a researcher might gain goodwill and a connection with the
context and research participants. This, in turn, might lead you to gain
insights and understandings that would have been hard- gained otherwise.
When utilizing anthropological methods, it is crucial to record and document the
project in a qualitative and as vivid way as possible. I have thus been keeping
multiple research journals throughout my empirical work. In addition to keeping
detailed notes on formal meetings, I have always brought a small notebook to
quickly jot down experiences, quotes, abbreviations, or other mental pegs. By
taking notes continuously throughout the day, I was able to write out my notes
into more extensive, detailed, and almost reconstructed texts later the same
day. I also have to the best of my ability to keep a meticulous record of what is
the actual ”raw-data” and what are my interpretations, feelings, or assumptions
by keeping a separate personal journal. I also incorporated photos (following
the agreed ethical framework and privacy concerns) taken throughout the day
into these notes, which helped me recollect and contextualize my writing when
analyzing. This rigorous note-taking might seem excessive at first but served
me well as it allowed me to go over and re-analyze the ”raw-data” as I gained
more insight. It also made me aware of previous misconceptions, assumptions,
or just my lack of required domain knowledge.
Interviews
Interviews have been a quintessential method utilized throughout this project
to gather information. Interviews come in all shapes and forms and range from
the informal conversation like interview without any set structure - to more
formal and ceremonious structured interviews. Throughout this study, I have
conducted a multitude of interviews where the majority where semi-structured
interviews with open-ended questions. This data collection mode lends itself well
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to collect in-depth information on people’s perceptions, thoughts, and experiences. Interviews are also an appropriate data collection tool when your inquiry
requires answers to complex and intricate questions. The semi-structured interviews where either followed a question or topic guide and provided the flexibility
to explore particularities based on the respondent’s answers to the broad and
open-ended questions and topics. The formal Interviews with practitioners in
Alpha where recorded and transcribed if I were given explicit and informed consent to do so. The transcriptions and my notes and drawings from the interview
sessions provided a text analog for later analysis.
In addition to the more formal interview settings, I also conducted countless
informal and conversation like interviews with project participants in Alpha
and Omega. These ethnographic interviews (Edwards and Holland, 2013, p. 31)
if you will, where spontaneous and informal, while still predominantly guided
by the overarching interest area and more specifically a sub-par understanding
of a particular area. The conversation like format encouraged storytelling and
tick descriptions that substantiated the respondent’s views, experiences, and
opinions, which gave me a more in-depth and rich appreciation.
Co-analysis
In order to further my understanding of the complex real-world problems we
dealt with in the UP-project I actively sought out the opinions of the local
Alpha Consulting practitioners. We are all outfitted with different experiences
and pre-understandings. Our different backgrounds make us unique and able to
see and experience the same interview or data in different ways. It also lends us
the ability to pick up on nuances and particularities that others might overlook
and limits individual bias from affecting the findings.
The different perspectives and understandings of my local collaborators have
facilitated productive discussions. These discussions have, in turn, lead me to a
more nuanced, appreciative, and more in-depth insight than I would be able to
alone or internally in the DHIS2 design lab.
Design & Implementation Workshop
I could have placed this workshop in both realms. The workshop aimed at
being a capacity-building initiative where the Alpha Consulting practitioners
could strengthen their design skills that they could leverage in their future
projects. However, from the perspective of this thesis, the workshop served as a
way to learn about how Alpha Consulting worked on implementation projects
in practice in a confined and shortened time-frame.
In collaboration with the rest of the design lab’s ’India team’, we arranged a
workshop and invited all Alpha’s practitioners to join. We were in total 23
participants, and had practitioners from all Alpha Consulting offices, including
the satellite offices in Lucknow and Himachal Pradesh, join. Building on the
suggestion of Hussain et al. (2012), the workshop had a clear focus on teaching the participants about the design process. Each day was initiated with a
learning session covering design theory, practice, or principles. We had created
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index cards outlining design methods, how they can be deployed, the insight
they tended to elicit, and how this information could be useful for the software
design. The meted cards where placed into categories following the double diamond model, discover, define, develop, and deliver (Design Council, 2015, p.
15).

Figure 5.5: Design Workshop with Alpha Practitioners
The participants were divided into groups and asked to create a system that
would help the logistics personnel working as store clerks at health facilities.
The practitioners where to their surprise not provided with any requirements
or a description of the future system. They were instead asked to ’travel’ to the
facilities and engage end-users. Based on the needs and practices, they were to
conceptualize and sketch out software interfaces that would support the respective store workers with their work. The teams were also asked to disregard any
technical limitations or other aspects that would hinder the realization. It did
not have to be realizable in DHIS2 or any other software they usually provided to
their clients in order to maximize flexibility and creativity. The project teams
were repeatedly encouraged to involve the end-users throughout the process,
and leverage the tips, techniques, and methods outlined in the method toolbox
that we had developed and the learning form each morning session. However, to
coordinate user involvement, they were asked to go through the contact person
in the ministry of health. Surface level obstacles often brought up in previous
discussions like the lack of funding and resources, the extensive travel requirements, or unwilling clients where removed. This way, we could potentially learn
more about the detriments to usability design.

5.4.2

Methods for Action

Our practical aim was to improve the current DHIS2 implementation in UP
by especially focusing on what the client organization coined as the ”userfriendliness” of the UPHMIS portal. Informed by literature a usability design
approach was chosen to guide the overall process. This chapter is therefore
related to the different methods that we, the Alpha Consulting UP-team, employed in our attempts to practically intervene and strengthen the DHIS2 implementation in Uttar Pradesh.
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Design as a field revolves around interventions that aim to change things for the
better. In order to produce these wanted outcomes, it is vital to have as much
information as possible about the solutions you ought to change, and the future
users. There are many techniques, tools, and methods that can be applied to
gain the required insights. I brought a usability design perspective and the
data collection phase was inspired by Visser et al. (2005) conceptualization of
different methods and how these techniques can help us access different levels
of knowledge (as illustrated by Sanders and Stappers, 2012 in figure 5.6). In
the UPHMIS project team, we thus aimed at applying elements from all three
categories; Say, Do and Make.

Figure 5.6: Design Methods and Access to Levels of Knowledge (2012, p. 67)
Client Meetings
Alpha Consulting has been involved in the UPHMIS-project since its conceptualization. The segment of the implementation process reported on in this thesis
started by the commissioning of a third implementation phase, where what
Omega Health Trust coined as ”user-friendliness issues” was the focus.
Neither Alpha nor Omega has a lot of formal design competence in their staff,
and usability design had little focus and time devoted in previous implementation phases. Omega had through their technical support center and through
the tired WhatsApp feedback and support groups gotten comments from the
users in the field that the current solution where lacking. The feedback they
had received from the field resulted in a set of initial requirements they wanted
us to address.
The client meetings thus served a multitude of different purposes. It was essential to learn what the client who commissioned the project envisioned that
we would make. At Omega Health Trust, they have multiple mechanics that
help the managers keep in touch with the facilities. Based on these insights
and discussions with us to assess the technical flexibility, Omega had defined
some wishes for the solutions. Despite there being some loosely defined requirements based on internal upper-level management discussions at Omega, it was
vital to clarify, confirm, and expand on these through the use of additional data
gathering in the context of use (Preece et al., 2015).
Our second goal of the initial client meetings was to ensure the proper backing
and support from key stakeholders and gatekeepers in order to be granted access to the facilities. Alpha Consulting also felt the need to prove to Omega’s
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management that they could deliver integrated yet innovative solutions with
real-time data, due to Omega’s recent acquisition of a data visualization tool
provided by a different technical partner.
Contextual Enquiry
Everything we design and create is intended to be used by someone. As long as
the creator and the users are not the same, it is vital to probe and gauge the
future user to ensure proper design. What is the tool supposed to help them
achieve? What are other tools and systems they are already using? Who are the
ones that should use it? When, where, and on what devises? All these questions
and insights would help you as a creator to know how you should create the best
possible artifact or solution to meet your user’s needs and requirements.
Defining the requirements of our creation is a difficult task. You cannot ask
the users point-blank what they would like you to make. It is your task as a
designer to help users explore, identify, and articulate their needs. As a designer,
you possess the competence of both probing users and observing their use, in
addition to the knowledge of how your design material can be shaped in order
to mitigate the sub-par aspects of the exciting design.
By observing the use of the existing system and gauging how users interact
with the current system, you can get vital information about areas that need
improvement. When we in the Alpha Consulting UP-team visited health facilities, we employed contextual inquiry as part of our collection methods where
it was appropriate. The respondents were asked to demonstrate everyday tasks
such as reporting data or analyze a data-set. Sanders and Stappers (2012) argue
that ’doing’ with users would elevate their ability to reflect on their past. By
observing health workers interact with and using the information system while
doing mundane and everyday tasks in their natural context, we were able to
notice aspects that they did not mention in the earlier interviews. We can also
ask questions specifically regarding their interaction with the system. By using
the system while being asked to describe their actions and thought process, the
users were able to put words to issues and frustrations they otherwise forgot
to mention. The contextual inquiry section of the interviews thus served as an
excellent probing tool and sparked engaging discussions about unmet needs and
potential solutions.
Persona and Scenario Workshop
Based on the experiences form our visits to the health facilities in UP we created
personas and scenarios - and invited a total of 16 Alpha Consulting practitioners to a two-day design workshop. Our experiences from the field gave us the
empirical grounding to employ storytelling techniques to disseminate our learning’s to the other workshop participants. The detailed stories from the field
enabled us to collaborate with practitioners that did not participate in the facility visits.
The workshop combined building design capacity in Alpha Consulting and producing concrete designs for the UP-project. We started out by introducing a
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usability-design oriented approach to requirement specification, where the user’s
needs were the main focus. Inspired by Carroll (1999), we followed up the introduction with personas and scenarios derived from our previous empirical work
in the field. Scenario-based design, as outlined in figure 5.7, can help anchor
and focus the discussion, reflect over the qualitative descriptions of work tasks
and user needs, and the proposed design solutions.

Figure 5.7: Challenges and Approaches in Scenario-Based Design (Carroll, 1999)
Rapid Ethnography
Visiting a broad selection of health facilities proved to be a difficult task to
arrange. Visiting facilities that are few and far between is resource-intensive
and can be argued to provide limited insights and learning’s given the invested
resources. By emerging ourselves in one or two facilities for a longer duration
of time instead of spending valuable time setting up meetings and getting approvals to visit a multitude of facilities, we would gain a deeper level of insight.
Inspired by the work of Ackerman et al. (2015) and Millen (2000) using what
they refer to as rapid ethnography. We intended to spend two weeks working
with health practitioners in the field. Repository is often discussed related to the
employment of rapid ethnography due to the short time-span (Brereton et al.,
2014). We thus planned measures in consideration of these critics in line with
Duysburgh and Slegers (2015) recommendations.
By employing rapid ethnography in line with the characteristics outlined in
figure 5.8 on the next page by Vindrola-Padros and Vindrola-Padros (2018), our
aim was to obtain a rich and in-depth insight based on multiple perspectives. We
also assumed that the submersive nature of rapid ethnography would provide
us with a more holistic understanding of the services provided at the facility
and how tools and computer systems are employed in order to support the work
(ibid, p. 325). The intent was that this newfound perspective would provide us
with experience working with the systems that, in turn, would allow us to come
up with innovative, workable, and productive designs.

48

Figure 5.8: Characteristics of Rapid Ethnographies (ibid, p. 328)
Co-creation Workshops
There are many strands of research that argue that co-creation is a meaningful
way to learn and produce designs. Meta-design aims at empowering users and
enabling them to conduct design as a first-class activity, by underdesign and
the creation of convivial tools and seeds (e.g., Fischer and Scharff, 2000; Fischer
et al., 2004). End-User Development aims at making sensible abstractions and
toolkits to enable domain experts to program their own solutions (e.g., Stevens
et al., 2009; Burnett, 2009; Cappiello et al., 2011). Participatory design arguers
for the users democratic rights and the ability to have a say in aspects that
influence them as users (e.g., Robertson and Simonsen, 2013), or through a
collaboration perspective in the CSCW discourse (e.g., Draxler and Stevens,
2011). However, in our work, we are primarily interested in the improvement
of systems and recognize co-creation workshop as a method that can serve this
purpose (Sanders and Stappers, 2008). As stated by Sanders and Stappers
(2012, p. 70);
”In creating artifacts by engaging in an act of design, we are forced to take
into account competing ideas and to resolve ambiguities to make a good enough
single, embodied, solution. This is a powerful way of reasoning, which forces
confronting all ingredients in a problem, choosing (even if temporarily) an idea
for a solution, and making explicit statements on all its ingredients. It prevents
us from ’hiding in abstractions’, and forces us to commit to an idea.”.
The ’making’ process has the potential to output several key learnings for design. Multiple of them are already outlined in senario workshop section of this
chapter. Creating designs is a creative process, which recognizes the power of
collaborative creativity. A co-creation workshop can, along these lines, output
concrete ideas, great designs, and innovations. There are also vital learnings to
be had from the process itself (Visser et al., 2005), where valuable insights arise
through the process of creation. These learnings can be gained through observation of the workshop or can be articulated by the participant’s conversation,
presentations, or discussions about the design outcomes that follow the creation
phase (Sanders and Stappers, 2012).
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Card Sorting
Intervening in UP through the creation of ”landing page dashboards” entails
two levels of design. Firstly, we would have to design each widget, and secondly, we needed to create a sensible landing page dashboard for each of the
different user roles. DHIS2 supports customization of each dashboard by the
individual users, which would allow us to externalise this design task to each
user, in accordance with meta-design or end-user development principles (e.g.,
Fischer and Giaccardi, 2006 and Costabile et al., 2006). However, as argued by
Fogli and Piccinno (2013, p. 420), there is still limited research covering the
usability of the design produced by each user. As our goal was to intervene
by improving system use for health practitioners, we wanted to arrange groupwise card sorting workshops (Spencer and Garrett, 2009) with users of different
roles to create a selection of default dashboards that could be distributed. The
learning made by the workshop participants would also enable them to create,
update, and maintain the dashboards over time and respond to different needs
as they emerged from the field. Due to the flexibility of DHIS2, each user has
the potential ability to customize the default dashboard to their liking, or go
away from them and create their own with inspiration from the default selection.
We hoped that this would serve as a compromise between the ones that would
strictly use tools in their professional life, while still catering towards those who
are motivated to explore and change them themselves.
Having professionals from the health facilities take part in the design process by
putting together and shaping dashboards would also allow us to learn if changes
are needed to the widget designs to make sure that they go together as the
users would like them to. Also, it would have the potential to uncover if there
were functionality that we did not incorporate into the widgets, or if the users
repeatedly chose to leave out certain widgets which would indicate their sub-par
design or lack of an actual benefit in the field.
Formative Design Evaluation
The designs we created where iteratively evaluated and discussed with internal
resources at Alpha Consulting with public health or clinical background. By
using low-fidelity prototypes, we could rapidly make changes and discuss the
basic functionality and how it would fit in with the workflow of health workers.
At this stage, our prototypes were mainly oriented around the role or look
and feel (Houde and Hill, 1997). More integrated mock-ups were later shared
with Omega Health Trust and distributed to the respective domain teams for
their evaluation and feedback. We also brought different mock-ups with us
to facilities so that we could explore and discuss the design alternatives, their
concepts, and designs with actual facility-level users. This provided us with the
insight required to make changes to our designs due to assumptions made in
our design drafts. By using the mock-ups as a starting point, we were also able
to further sketch out and discuss other potential functionality and designs that
could bring value to the health workers. Sketching with facility-level personnel
was a positive, informative, and productive experience that influenced the final
designs to a large degree.
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Building Software
Action research scholars claim that we can best learn while trying to intervene
in existing systems. I would, following this rationale, learn a lot by trying to
work as a practitioner in Alpha Consulting. Learning by doing, as illustrated in
figure 5.6 on page 46, enables us to learn and access a new level of knowledge.
Prior research has pointed towards the lacking technical flexibility in generic
enterprise software as a significant concern and hurdle while trying to implement software to ensure organizational fit. By actually building software as an
implementation-level designer in response to the needs of the health workers on
the ground, I would be able to learn and experience first hand the potential
challenges one would experience at the level of implementation. Undertaking a
development ethnography if you will. Taking part the process of intervention
would make me experience the process of perusing usable health software.

5.4.3

Methods for Analysis

The word analysis is a broad term that, in essence, refers to the process of taking
things apart and assigning them meaning Stake (1995). The analysis is, however,
argued to entail two conceptual levels in research. First, researchers have to
analyze, make sense, and record their experiences and observations. Walsham
(2006, p. 320) exemplified this level of analysis by quoting Geertz (1973, p. 9)
who wrote ”What we call our data are really our own constructions of other
people’s constructions of what they and their compatriots are up to”. I outlined
how I recorded and collected data in the preceding sections. The second level of
analysis is where we try to understand by dismantling, reviewing, and discussing
the recorded data. These two levels of analysis are closely interlinked and argued
to coincide in qualitative research (DiCicco-Bloom and Crabtree, 2006). It is,
for this reason, difficult to assert when the ’analysis phase’ commenced (Stake,
1995). However, I will in the following section will focus on analysis as a firstclass sense-making process, which has resulted in the thick descriptions and my
attempt to substantiate and explain why conducting a usability-design oriented
process proved to be a difficult task.
Hermeneutics
As I seek to interpret and understand a foreign and rather complex social system, an overall hermeneutic approach to analysis has been vital. Hermeneutics
is utilized as a mode of analysis, in addition to providing the philosophical
grounding for the interpretive perspective of human understanding. It is often
utilized to elicit meaning and understanding of culture, art, and social practices. A hermeneutic approach to analysis entails a systematic process in which
smaller parts and experiences are analyzed and contribute to the interpretation
of the phenomena as a whole. The circular process of going back and forth
between phenomena and facets is argued to produce a deeper understanding
and is to be continued until theoretical saturation is reached (Bhattacherjee,
2012). An overall hermeneutic approach to this analysis has been essential to
understand the foreign and rather complex system I sought to understand. The
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constant iteration over data has allowed me to learn from my initial assumptions
and derive new knowledge and the insight required to further explore and learn
from these newfound insights.
Engaged Scholarship
In line with my argumentation regarding philosophical assumptions, I have attempted to understand the complex and dynamic social phenomenon within organizations through the different perspectives and understandings of key stakeholders. It has thus been essential for me to gauge the opinions and perceptions
of the practitioners I have been collaborating with through accommodating
feedback and having open and recurring discussions. The engagement of practitioners in the analysis process is in line with Mathiassen (2017) description
of the engaged scholar. A similar sentiment was also articulated by Walsham
who expressed that ”I believe that the researcher’s best tool for analysis is his
or her own mind, supplemented by the minds of others when work and ideas are
exposed to them” (2006, p. 325).
As a contributor to a collaborative project in Alpha Consulting, I have had
the benefit of having local practitioners with me when we have visited facilities
or met with decision-makers. This has allowed me to discuss and explore my
interpretations after each round of data collection. As a practitioner that is
relatively unfamiliar with the context and specific health domain, I might have
misinterpreted or misunderstood essential particularities. Being able to discuss
and spar with local practitioners have made me more confident in my findings
and helped me continuously verify or highlight areas where I still had a sub-par
understanding that required further investigation and data collection.
Taking part in a project owned and driven by local practitioners also had
methodological downsides. In projects that are run and controlled solely by
a group of research-practitioners, each intervention can, to a more significant
degree, rigorously learn from previous cycles and be informed by newfound literature throughout the project. As I was a visiting researcher-practitioner, I
did not have the mandate to dictate the methodology followed, nor was it my
intention. The lesser influence over the project resulted in a looser connection
between each action research cycle. Despite this methodological shortcoming, I
have been able to steer the project in a way where each cycle, phase, and mode
of inquiry have been oriented around producing learning relevant to the research
theme.
In this research, the involvement of key actors as sparring partners has been
essential as it has afforded me more data providing a more vibrant picture and
an elevated understanding. The discussions have also served as an arena where
I could gauge if my interpretations resonated with my collaborators in Alpha
and Omega.
DHIS2 Design Lab
This thesis is the culmination of my research done as part of the DHIS2 Design
Lab. In addition to myself, several scholars from the lab were engaged in dif52

ferent research projects within the same organizational setting in India. These
parallel research efforts where made by what I term the DHIS2 design labs ”India team” and have afforded me the possibility to discuss and explore different
interpretations with other scholars who also were present during data collection.
The design and implementation workshop (outlined in section 5.4.1 on page 44)
can serve as an example. Five other lab scholars and I facilitated the workshop,
which resulted in additional and different perspectives on the same data. We
invited an Alpha Consulting researcher to participate in the discussions we had
at the end of each day. We also had discussions after the workshop was concluded. Walsham articulated in his 2006 paper that ” we are all biased by our
own background, knowledge, and prejudices to see things in certain ways and not
others”. Following this argument, having supplementary eyes and backgrounds
during the data collection enabled us to arrange discussions that can be argued
to result in a more truthful representation of the data.
Thematic Analysis
Braun and Clarke proposed in their 2006 publication thematic analysis as a
flexible and systematic approach to learn from the data itself. Thematic Analysis is comparable to grounded theory Corbin and Strauss (2014) as they both
aim at producing themes through patterns emerging from data. I tend to personally use a looser defined process, where the primary objective is to gain an
understanding rather than produce theory. I am thus inclined to subscribe to
Braun and Clarke notion of thematic analysis as a full-fledged sense-making
approach.
Thematic analysis is quite flexible in that it can sensibly be utilized within a
positivist, interpretive, or critical research paradigm. The thematic analysis can
also be applied in an inductive or deductive manner. My analysis has, in general,
had an inductive manner. I have leaned on previous research outlined by scholars
in academic publications throughout the process. However, I have not applied
a external theoretical framework or predefined themes to the analysis. The
theory has thus primarily served as a sensitizing device enabling data capture.
The inductive approach to the thematic analysis has thus been beneficial as I
seek to make rich descriptions of the overall data (ibid).

Figure 5.9: Utilizing Post-its to Structure and Analyse Data
Practically, I have familiarized my self with the data by re-reading all the text
representations of data I have collected. This includes texts like interview transcriptions, meeting notes, quotes from my daily journal, the extended field notes,
and the separate interpretations sections. I have chosen to follow an primarily
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inductive and data-driven approach to the creation of themes and codes. Some
of the codes emerged in the ”analysis phase” of this research project. Others
came to me during data collection and discussions with the other design lab
scholars or through discussions and analysis with practitioners. In my analysis
I allowed every segment of the empirical data to have multiple different codes.
By using color-coded Post-it notes, I organized similar codes or sentiments.
These initial groupings started the creation of overarching themes. An iterative
process of checking the codes, themes, and empirical data - and making changes
followed. The themes and codes were imported to a visualization tool where I
created tiered ”mind map”-like illustrations. These illustrations were allowing
me to contextualize and relate themes and codes to each other.
Lastly, the identified codes and themes were put against the research question,
were a subset were considered and deemed relevant to answering the research
question. Table 5.2 illustrates, in a simplified fashion, how I went from empirical
data - through codes - and landed on a theme.
Table 5.2: Example of How Themes Emerged From the Empirical Data

5.5
5.5.1

Research Ethics
Consent

There are two main types of consent that I have gotten from the informants.
Firstly, my involvement in Alpha Consulting and Omega Health Trust has been
clearly stated and informed to all involved parties. An ethical framework for
this research was outlined and agreed upon with all involved actors. In addition
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to the established client-system infrastructure, explicit consent to, for example, record interviews, take photos during workshops, and create other forms
of research documentation have repeatedly been collected from the project participants. Written consent forms are often being used in a Norwegian research
context. However, consent forms is argued to be sub-par and insufficient in some
research contexts (Bresler, 1995; Tindana et al., 2006). I made the conscious
decision of not producing a written contract-like consent form (Bresler, 1995).
I have, however, approached informed consent as a continuous process (Cieurzo
and Keitel, 1999, p. 69) throughout my research that could be achieved by
being transparent, and repeatedly and explicitly state my intentions with the
data, build mutual trust, emphasize confidentiality, the volunteerism principle,
and that they at any time could retract their consent.
The health personnel that primarily have informed the action section of this
thesis were recruited by Omega Health Trust based on a participant description
and available resources. From my understanding of this process, the recruitment
of health practitioners as informants for research projects involve a substantial
portion of red-tape and approvals from government agencies and other gatekeepers. Based on email correspondence with a representative from Omega
Health Trust that where in charge of arranging facility visits, our work required
a state government issued research certificate as well as the acceptance of the
Mission Director of the National Health Mission. In addition to the macro-level
approvals, we would have to get approval from the respective administrative
districts, who then again would arrange appointments with individual clinics,
offices, hospitals, and informants. Due to the multiple layers of intermediaries,
it is difficult to assess if the individual health workers that took part in our work
had a genuine chance to volunteer. I did, however, take steps to ensure that
they were well informed of our intentions with the data we collected, that we
took measures ensuring that their participation in this research would not entail
any harm, and that we got explicit verbal consent from each participant.

5.5.2

Positionality & Reflexivity

It is argued that we, as researchers, should be aware of our preconceptions
and biases in order not to let these interfere in our research and influence our
portrayal of the phenomenon we wish to study. As a researcher, you also might
influence the contexts you ought to study just by being present. However, by
being reflexive and considerate about who you are as a researcher, what position
you hold, and the potential impacts you could have - can help you come a long
way. I will thus in the following sections discuss my position and the steps I
took.
As a researcher with a Norwegian cultural background, I would describe India
as a noticeably more hierarchical oriented society than I am used to. I had,
through researching and reading up on Indian culture and customs, stumbled
upon the Sanskrit phrase ”Atithi Devo Bhava” a sentiment outlining the relationship between guests and hosts in Hindu-Buddhist philosophy. However,
I was not prepared for what this entailed in practice. An example that stuck
with me unfolded when scholars from the University of Oslo and practitioners
from Alpha Consulting meet with a high ranking UP-government official. The
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government official started off by shaking the professor’s hand, continued with
the doctoral research fellow, and lastly, the master students. When the lead developer from Alpha Consulting held out his hand, he was seemingly overlooked
- which suggests an imbalance between me as a master student and the local
practitioners, which is essential for me as a researcher to be aware of.
I actively tried to ”level the playing field” as best as I could (Owton and AllenCollinson, 2014, p. 285). Some of the deliberate steps I took were to refuse the
office space we where allocated and instead work out of the bullpen where the
rest of the practitioners in Alpha sat. I also got to know my new colleagues and
engaged them daily, regardless of their status or professional role. I was initially
asked by one of the most senior managers why I spent so much time talking to
what they referred to as the ”office boy”2 . However, it did not take much time
before I was perceived as approachable and on good terms with everyone in the
office.
The office dynamics in Alpha Consulting where less rigorous than I first had
imagined. However, the employees still referred to higher-ranking employees
than themselves with formal titles such as ”Ma’am”, ”Sir” or ”Ji” rather than
their first name. This practice initially carried over to us as visiting researchers.
However, it changed rather quickly for me. This was seemingly not universal
and standard practice, as a few of my research colleagues were continuously
referred to as ”Ma’am”. The use of a title prefix was also applied to HISP
practitioners from the University of Oslo, who was visiting to arrange a regional
DHIS2 Academy.
Despite the Norwegian custom of referring to each other on a first-name basis,
I initially tried out the more formal way of addressing the people I spoke to.
However, I was soon confronted about it when I addressed one of the most senior
officers as ”Ma’am” instead of using her first name. She reacted instinctively
by looking up, however, once she realized that it was me who called on her
attention, she gave me a strange look and replied with, ”What did you just call
me?!”. I was seemingly not in a position where I could refer to her as ”Ma’am”
- although the rest of the office addressed her in this way.
As part of a global research network, Alpha Consulting is well versed in hosting
foreign researchers and practitioners. While I’m not arguing that I became a
natural extension of the organization during my time in Alpha, I still found the
level of saturation I was able to reach during my limited time noteworthy. My
coworkers opened up their homes and invited me to meet and spend time with
their families. We went out after office hours together to eat. I was taught
how to cook Indian specialties. I was shown around, we visited sights, and
celebrated special occasions together. It got to a point where they often joked,
and in conversation and arguments said things like ”He does not count, he is
basically Indian by now”. By being genuine, friendly, invested, and curious, I
got to know my colleagues in a meaningful way where we still, to this date, have
contact.
I would argue that by being aware of my initial position and potential influence,
I reduced the potential impact I could have had substantially. Relationships are
2 Defined in the Oxford English Dictionary as ”A young man who works in an office doing
simple tasks”
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being built brick by brick, and there are a lot of influencing factors. However,
I would like to highlight that trust and research relationships, in general, are a
two-way street. I approached my colleagues in Alpha with openness, honesty,
and a willingness to confide in them. Which in turn fostered a safe and mutual
relationship where these values where cornerstones. I would thus recommend
future scholars seeking the trust of the people contributing to their research,
to put the first foot forward. However, it is worth mentioning that while we
became good friends, where I had a humorous and collegial tone with the local
practitioners, I cannot with confidence assert that my presence did not influence
the context. The preceding examples suggest that there was still a notable
difference between myself and my new colleagues.

5.6

Chapter Summary

I have to summarise this chapter been highly involved and engaged in both
Alpha Consulting and one of their practical projects. I have throughout this
extensive process, employed a plethora of different methods to learn. Despite
the divide in the intended outcome of the two modes of inquiry, the insight I have
gotten have all helped me identify and understand the obstacles we encountered
during the UP project. By actively taking part in and contributing to the
implementation of DHIS2 in UP, I have both gotten a first-hand perspective
on the implementation process, and the challenges implementation specialist
groups like Alpha Consulting face during this process. This has served as a
shared base of experience that has helped me later in trying to understand
and discuss the ’hows and whys’ of this particular project. I have also learned
about the typical implementation process and discussed and briefly consulted in
other implementation projects Alpha was engaged in during my time in India.
The shared experiences have been vital in identifying and understanding the
obstacles to usability design when trying to implement software in the public
health context in India.
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Chapter 6

Case Analysis:
The UP Project
As part of the UP Living Lab initiative, this empirical project aimed to employ
usability design principles to produce dashboard widgets that were useful to local
health workers in Uttar Pradesh. However, our attempts at taking the usability
design principles to practice suffered from a variety of obstacles. The aim of this
thesis is to understand the obstacles of integrating usability design methods in
the UPHMIS project. In order to achieve this, I will in this chapter:
a) Describe how Alpha Consulting has structured their organization to handle software implementation.
b) Outline the typical practices of implementation in Alpha Consulting, and
the UPHMIS project specifically.
c) Introduce the UPHMIS project and the organizations involved.
d) Give an account for how the attempts at usability design unfolded by
presenting selected vignettes that represent particularly problematic situations where key obstacles surface
In chapter 8, these experiences are discussed and provide the empirical grounding for the four key obstacles I argue are the primary detriments to our attempts
at employing usability design in the UP-project.

6.1

Developers and Implementers

When Alpha Consulting is contracted to implement DHIS2 for a client, a project
team is assembled. Here, both so-called ’implementers’ and ’developers’ are involved. The key signifier of an implementer is their combination of clinical- or
public health expertise and IT background. The implementers leverage this competence combination to understand the client’s needs and configure the software
accordingly. The notion of a ’developer’ in Alpha Consulting refers to technically oriented staff. The conventional ’developer’ in Alpha has a background in
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computer science, software development, or server management. Based on the
understanding and insight gained by the implementer, the developers ought to
provide technical backing and work where the implementer themselves cannot
use the inbuilt configuration options in the software to solve the issue. The two
divisions and their respective roles are summarised in table 6.1
Table 6.1: Roles and Departments in Alpha Consulting

The Implementers
All Alpha Consulting implementers have a clinical or public health background
and formal education. Their health expertise is often combined with a postgraduate degree related to health IT. Implementers have a vast responsibility
throughout all implementation projects Alpha Consulting is engaged in. In
any given project, multiple implements are working in a project team. The
four typical project roles in implementation projects are Project Coordinator,
Configurator, Trainer, and Field Researcher. In a standard implementation
project, there are usually two to three implementers where each implementer
fills one or more roles. Each implementer is handling multiple implementation
projects at any given time, and the role allocation is on a project-to-project
basis. An implementer can as such fill numerous roles within the same project
and have different roles and responsibilities in the remaining projects they are
handling at that time.
As a Project Coordinator, you are the main driving force in a given project.
You are in contact with all relevant stakeholders throughout the project, managing and negotiating between the different parties. The project coordinator
is the designated go-between mediating interactions between the client and Alpha’s project team. The project coordinator is also responsible for the internal
work delegation, resource allocation, and recruitment.
The notion of a Field Researcher is an implementer doing field visits in the
particular implementation project. Field visits are often conducted to get a
knowledge of the general workflow and informational needs that ought to be
supported and to assess the current HIS, and infrastructure in the field. This
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is nearly exclusively conducted by visiting the client organization, often health
ministries, to participate in discussions. The focus is often on what analytical
output the client requires. The field researchers might also visit health facilities
such as district hospitals and primary health centers. However, this rarely
happens. The project coordinator is more often than not also serving as the
field researcher - making the coordination and research role the responsibility
of a single implementer.
The Configurator is doing the actual software implementation and configuration required by each instance. Implementers having this role in the project
are the ones that are physically configuring the software following the requirements specified by the project coordinator. The software is configured through
graphical interfaces in DHIS2, designed to facilitate the configuration of the underlying data structures. The parts of the implementation that require further
technical expertise is left to the developers. The configurator is also providing
documentation and create guides like user manuals that are later distributed to
the end-users.
After the implementation is ready to see the light of day, the Trainer is responsible for facilitating what Alpha Consulting refers to as ”capacity building”. In
practice, it involves coordinating and holding training events for the client where
the end-users are presented with the software and instructed on how they ought
to interact with it. User training often entails that the trainers travel to the
client location and spend a few days providing courses and support. Due to
the scale of national implementations, this is often a tiered effort where Alpha
train what is referred to as ”super users” and provide them with training material to further disseminate knowledge within their organizations. The training
activities are further outlined in section 6.2.4 on page 64.
The Developers
The technical division of the project team consists of two main expertise areas; general software development and server configuration & administration.
Both types of personnel are involved in implementation projects requiring any
additional technical expertise and work as in-house consultants to the projects
on a task-by-task basis. The developers are thus requested by the project coordinator to handle special needs within an implementation project. For more
comprehensive projects requiring extensive development and server work, developers may be allocated to the particular project and work directly with the
customer organization.
The developers in Alpha does, in addition to their general technical competence, also need to acquire and display proficiency with the different software
packages Alpha implement for their clients. This also extends to the design
and programming infrastructure that is coupled to the software packages. Alpha developers thus need to master the application programming interfaces,
software development kits, and resources alike extended to them as third-party
developers. Overcoming this initial challenge and staying on top of the constant
development and evolving nature of software packages is the key defining factor
of any successful implementation-level developer - due to the nature of utilizing
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an externally developed and maintained software package.
The server administrators in Alpha both server external clients setting up,
maintaining, and supporting their HIS instances on the client’s servers or through
Alpha Consulting’s hosting service. The role of the server administrators is, in
that sense, dual as are providing services and working with clients directly in the
respective implementations. They are also a vital part of Alpha Consulting’s
internal support staff, providing internal IT services and infrastructure.

6.2

Five Steps of Implementation

To better analyze the difficulties of introducing aspects of usability design within
Alpha consulting, I will first present the typical practices followed in Alpha
regarding DHIS2 implementation. These insights prove valuable in later discussions as their standard implementation practice deviates notably from the
cyclical and iterative processes endorsed in usability design approaches.
Most DHIS2 implementation projects at Alpha follow a process (outlined in
figure 6.1) with five distinct stages; 1) Gather Data, 2) Define Requirements,
3) Create System, 4) Training and, 5) Roll Out. Alpha approaches these five
steps with a resemblance of the traditional waterfall model where each stage is
executed before the next is started. Following the diagram is a description of
the five steps, how they relate to the neighboring steps, and what they each
entail in practice.

Figure 6.1: The Implementation Process Regularly Followed in Alpha

6.2.1

Data Gathering

The goal of the data-gathering phase of the project is to identify the client’s
needs. Thus, the designated Project Coordinator from Alpha Consulting, and
possibly an additional implementer functioning as a field researcher, travel to
visit the project owner to discuss their needs and current solutions. The focus is
primarily on the client’s informational needs and the desired data outputs of the
software. Then, the exciting HMIS is evaluated with an emphasis on the paper
forms, data elements, data sets and indicators, and reporting structure. As the
implemented DHIS2 software is to be used throughout the sector, an assessment
of the available infrastructure at each level is also of interest. In special cases,
visits to health facilities might incur in this step, where two different facilities
are chosen in agreement with the client. However, this is not customary. As one
of the senior project coordinators articulates it they tend to meet exclusively
with the ”central team or the project owners. They would give you the forms
(...) explain the requirements for analysis indicators (...) they will tell you what
all indicators they would need and all the system requirements” (sic). Actual
users of the future systems are rarely consulted in this stage, and the clients
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are generally described to be reluctant to give Alpha access end-users in the
field.
”We try to convince them if it is very important for us to attend to know the
systems. Generally, we have a clear understanding of the systems, and if the
client is not willing, we just go ahead with the requirements.”
- Senior Project Coordinator, Alpha Consulting

6.2.2

Feasibility & Requirement Specification

The second step is twofold. Firstly, Alpha Consulting needs to figure out if and
how they can support the needs uncovered in the previous step. Are they able to
configure DHIS2 to suit the client’s needs? Are there any particular needs that
cannot be supported out of the box and require software development? Does
the design infrastructure supplied with the software package afford the required
flexibility? Will it require alterations to the source code, or must extensions
such as custom apps be developed?
Secondly, there is a process of documentation and requirements negotiation
with the client. In this phase, three documents are created. 1) The requirements specification document, 2) the system requirements specification, and 3)
the system design document. Each document is a process of negotiation between Alpha Consulting and the respective client and builds upon the previous
documents. Each document requires client approval and forms the basis for
the deliveries outlined in a contract. The final document is a comprehensive
document outlining how the system should be created.

6.2.3

System Creation

Due to tight delivery schedules, the System Creation process often starts before
the finalization of the documentation in the previous paragraph. The second
and third step of the process does, in other words, often happen simultaneously.
The Alpha Consulting implementers and developers are utilizing the configuration abilities of DHIS2 to explore the feasibility of the requirements they
outline in the documentation. The system creation often entails quite a lot of
system configuration. Aspects like data elements, presentation formats, and indicator design are done through graphical user interfaces by implementers. As
many clients request the data entry forms to replicate the paper forms as close
as possible, custom data entry forms are regularly developed. In addition to
the customary data entry form development, the client may require additional
and more elaborate custom development. Custom development is usually only
required when new functionality is needed, or the user interface needs to be
changed. The custom development process itself is quite reminiscent of Ncube
et al. (2008) description of opportunistic software development. Throughout
the software creation, the client is regularly kept up to date with the recent
progression in addition to being consulted until the final system approval. After
the software is set up, configured, built, and all client-feedback is incorporated
and approved, the system is demonstrated to the high-level project stakeholders.
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6.2.4

Training

After the software has gotten the required approvals from the project owner,
Alpha Consulting starts its training efforts. Due to the large scale of HMIS solutions Alpha Consulting only has hands-on training of ’super trainers’ working
at the respective ministry of health or implementing organization. Thus, Alpha
Consulting aims to familiarise and train super trainers in the use of DHIS2.
Also, they need to make sure that the super trainers have the ability and material needed to disseminate their learning to the rest of the client organization and support the implementation over time. Henceforth, follow up training
provided by Alpha is not uncommon throughout the life-cycle of the software
implementation - or after system upgrades where additional features are added
to the implementation. The training phase is often the first time the system’s
end-users, such as health workers, block- and district program managers, are
involved in the implementation project.

6.2.5

Roll Out

Alpha Consulting regularly follows one of two deployment strategies. The software can either be rolled out at scale or piloted in a few locations before a
full-scale launch. Piloting the software is usually reserved for larger scale and
complex projects where the funding allows it. A pilot approach also entails
hands-on training conducted by Alpha Consulting instead of ”super trainers”
in the districts that are selected for the pilot. The pilots also afford Alpha a
testing ground where end-users give feedback during the training sessions, where
Alpha sometimes alters the behavior of the system in order to better fit with
the experiences of the system users. After the roll-out phase, the project either
enters a support phase or continues into a new cycle of implementation following
the five-stage model.

6.3

UPHMIS Project Background

As we now have gotten an understanding of the typical process Alpha employs
in order to implement software we now turn to the UPHMIS project specifically
where I present some historical context. The implementation project in UP
started in 2015 and is a state-wide routine reporting system. The implementation project has gone through two distinct project phases, roughly following the
stages presented above. Each phase has had its own set of requirements, processes, and goals that I will briefly describe in the following sections. After this
brief project background, I will outline my empirical project as part of the UP
Living Lab initiative in the third phase of the UPHMIS implementation.
Project Phase 1
The intended outcome of the HMIS platform implementation was twofold. Firstly,
even though health is a federalized matter in India, each state is still required
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Figure 6.2: UPHMIS Portal Development Timeline
to submit data from all levels of healthcare (see 2.1 on page 10) to the national
government. The data elements required might be a subset of the state-specific
data elements, or in addition to what the state would like to collect for their
particular needs. Previous to the implementation of DHIS2, the collected dataelements were aggregated from paper records, turned in to data-formats that
are calculated based on a given formula, and physically submitted on paper
report cards to the national government each month. DHIS2 would cut down
on the dual reporting for health workers and the manual labor of aggregation
that is reported to introduce.
Secondly, DHIS2 provides HMIS analytic tools such as data indicator calculations, Geographical Information System (GIS) capabilities, legends, pivot tables, graphs, dashboards, and other powerful data processing and visualizations.
These capacities were argued to afford the state significant health strengthening
capabilities at all levels of healthcare.
Project Phase 2
The first implementation phase was considered a success; however, it was only a
digital reflection of the current and fragmented reporting systems. Therefore, it
was decided that a second project should follow, where the focus was on consolidation, standardization, and integration - both internally within the reporting
schemes and externally with integration to other systems utilized in the health
sector. The DHIS2 thus became a singular access point and data warehouse for
previously fragmented information sources and was after that referred to as the
UP-HMIS portal. The report forms and data sets where standardized mitigating most of the dual reporting, and the required reports due each month where
reduced significantly. The second phase also picked up on multiple aspects that
were intended to be completed in the first phase but were delayed. The delays
were attributed to multiple factors; however, underestimating the workload, a
lack of resources, and insufficient handling of emerging and continuously changing requirements were the prominent ones, according to the project team at
Alpha.

6.4

UPHMIS Phase 3

We have until this point in the chapter gone through how Alpha Consulting
usually practices implementation of DHIS2 for various clients. I have also pro-
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vided some background regarding the two previous project phases where Alpha
followed their typical approach to implementation up until the third phase of
implementation, where I take part as a collaborator in the UP Living Lab. I
will, in the following sections, describe how we in the UP team at Alpha Consulting went about usability design in this third implementation phase. More
specifically, how we intended to develop dashboard widgets in order to meet the
needs of the users in the field. It is based on these experiences in combination
with the understanding of the general implementation practices followed by Alpha and their clients I present the key obstacles and challenges we experienced
to usability design. As the third phase of implementation was an extensive
and prolonged process, I have chosen to highlight selected vignettes and some
background from the process, which I argue demonstrate the hardships we faced
while trying to adhere to the principles of digital development. The aim is to
provide sufficient background for the analysis of key obstacles.

6.4.1

Project Initiation

Picking up on a previous diagnostic phase conducted in August 2018 by the
global DHIS2 Design Lab. Multiple areas of improvement, based on empirical
fieldwork and inspired by related literature, where identified. After an assessment of the technical flexibility required on each of the identified issues and
the DHIS2 Design Lab participants’ competences and research interest, six key
areas were highlighted and became the starting off point for the Design Lab’s
India-team in collaboration with local practitioners.
One of the aspects of the UPHMISportal that showed the most potential was the creation of new dashboard content. The DHIS2 dashboard application is the default page
after a user logs in to the UPHMIS.
The dashboard app can be configured by each user to display elements
such as data tables, graphs, notes,
Figure 6.3: Initial Interest Areas
user messages, and maps as dashboard widgets. The underlying sentiment of a dashboard is to display compositions of widgets that provide the most relevant data to the respective user
at a glance. This has resulted in a plethora of disease-specific dashboards for the
respective disease programs where collected data is aggregated, visualized,
and displayed. However, there are limited default dashboard functionality covering users that are not actively using a decease specific dashboard. The default
dashboard widgets are, in general, oriented around the data-output, and thus
only provide value to a sub-set of the UPHMIS users. Fortunately, the dashboard app also aﬀords a significant design space as it supports the installation
of third-party custom web applications as widgets. This allows the development of custom dashboard widgets that can be configured and re-arranged as
user-specific dashboards and landing pages.
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The combination of customization through drag and drop, per-user configurability, the technical flexibility of custom widget support, the prime screen real
estate when users first log in to the system, coupled with limited maintenance
implications, and low development costs made it a suitable space to leverage
when focusing on the usability design of the UPHMIS portal. Our goal was to
investigate the use-related challenges faced at the facility level by the diﬀerent
user roles. Explore how potential widget designs can be helpful and valuable to
the end-users at the facility level. Lastly, to create configurable ’landing page’
suggestions for the respective user groups based on their everyday tasks and
practices.
At this point, the project was influenced by an interventionist mindset. As
previously mentioned, the client organization had complete ownership of the
problem and had defined it in their terms. The application of usability design
and user focus was derived from theory and introduced by me as a researchpractitioner where we aimed to solve the client-defined problems. This lead us
to two problem areas;
P 1: Create Meaningful Dashboard Widgets and Landing Pages for UP
P 2: How should Alpha Consulting Facilitate and Conduct Such a Process?

6.4.2

Initiating the Widget Project

As one of multiple potential technical partners, Alpha Consulting was in a
situation where another consultancy recently had produced an analytical tool
for Omega Health Trust. Alpha was, therefore, eager to display their capabilities
as a technical implementation partner, as well as the benefits of DHIS2 based
extensions and tools. As researchers from newly established DHIS2 Design
Lab, we wanted to display our value add to Alpha Consulting, who in previous
engagements saw researchers as an additional burden in an already strained and
hectic project environment. We thus spent time designing a few widget mockups based on the, albeit limited, insight we had gotten from the initial diagnostic
as well as in dialogue with Alpha Consulting and Omega Health Trust before
any further user engagements. The widgets were arranged into multiple different
landing pages to display the flexibility of a set of custom widgets paired with
the dynamic drag-and-drop interface of the native dashboard application and
presented it in the initial client meeting. The Omega Health Trust managers
expressed their satisfaction and enthusiasm towards these first projects, which
were to initiate the UP Living Lab.

6.4.3

High-Performance Districts and Travel Distances

Field visits where a significant part of the agreement between the DHIS2 Design
Lab, Alpha Consulting, and Omega Health Trust as end-user involvement is
considered by literature and practitioner communities to be a crucial factor
for usability design and the development of useful technology. As the agency
contracted to be in charge of all HIS efforts in UP on behalf of the state, Omega
Health Trust supports and coordinates all field-level operations. So when we
needed to familiarize ourselves with the context of use and the workers that we
ought to support through the digital artifacts, we requested access to the field
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and the necessary support from Omega Health Trust. As health in India is a
hierarchical oriented bureaucracy, high-level approval is required. Our request
was granted, and we were ensured that we would be able to engage a plethora
of health workers at the different levels of care in a handful of districts. We
thus scheduled and planned our first trip to India in January 2019 around the
scheduled field visits.

Figure 6.4: Travel Itinerary for the First Round of Facility Visits
Shortly after I first arrived in India, two days before our first scheduled facility
visit, we received a copy of the travel itinerary. Of the 75 districts in UP the
Omega Health Trust M&E Manager coordinating field interactions had chosen
four districts, all with high-performance status. We did not know it at the time.
However, Omega Health Trust only allowed field level visits to districts that
were high performing on the governmental metrics and had specialized Omega
district M&E’s stationed, in addition to the ordinary NHM M&E’s. We were
also mandated to bring along a chaperone from Omega’s central Lucknow offices
to all end-user engagements. Moreover, the top-level M&E manager at Omega
had assigned us the four HPD’s that had the largest possible geographical spread
(see figure 6.4). Visiting the four allocated districts would entail a visit to all four
of the corners of the state, covering over 2400km1 of dirt roads and highways. In
addition to the physical distance, all field level visits were condensed down and
restricted to four days. These time restrictions made it physically impossible to
reach all four of the allocated districts, not to mention carrying out the activities
that we intended to employ to learn from the users at the facilities.
It proved to be quite challenging to make any substantial changes to the travel
itinerary on such short notice, so we ended up only traveling to closest of the
scheduled district that entailed a 320km round trip. It took us 10-11 hours
of continuous driving. This trip gave us a perspective on what covering the
remaining 2000+ km in the following days would have entailed. We were also
1 An

interactive map based on the travel itinerary can found at https://bit.ly/2SGBIh0
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able to come in contact with another relatively close (490km r/t) HPD that we
were able to visit the next day.

6.4.4

First Facility Visit - DPM’s Office

Each district in India has a District Program Manager (DPM), which is the toplevel strategic and managerial position that oversees the health programs in the
district. In the first district we visited, our first stop was at the DPM’s office.
To our surprise, the DPM had summoned all available staff and a selection
of Block Program Manager (BPM) to his office. This effectively turned the
multiple meetings throughout the day at the different facilities into one large
meeting with 14 participants. The meeting participants where a selection of
program managers, data entry clerks, and M&E’s.
The meeting starts with the
Omega Health Trust chaperone addressing the DPM
and describing who we were
and what we were interested in learning primarily
in Hindi. The few words
I was able to pick up midsentence was ”feedback reFigure 6.5: DPM’s oﬃce
garding the user-friendliness
of UPHMIS”. The DPM responds by pulling up a list of bullet points they
have prepared and went through the list bullet for bullet. The specialist Omega
Health Trust M&E are elaborating and demonstrating the issues they are facing and how the UPHMIS was perceived to poorly align with the BPM and
M&E’s work procedures. They often download raw data from UPHMIS and are
importing these into a combination of statistical programs to generate reports,
visualizations, and other forms of data analysis. Other issues brought up by the
DPM where issues like not being permitted to utilize the excel import feature
to upload data sets past the deadline. As the meeting continuously unfolds
in Hindi, we have a hard time understanding what is being discussed. At the
same time, the researcher from Alpha Consulting periodical translated and relayed any questions she and the Omega Health Trust chaperone were able to
answer. Even though the conversation momentarily turned to English, we were
not able to retain it over time, and the conversation promptly reverted to Hindi.
The meeting was thus mainly a conversation between the DPM supported by
the Omega M&E, the Omega chaperone, and the Alpha Consulting researcher,
while the lower level employees primarily bystanders and seldom involved in the
conversation.
People did, throughout the meeting, both leave and join the meeting, and some
were entering the office to take photos, fetch items, or deliver forms. This does
not seem to interrupt the flow of the meeting, nor does anyone seemingly take
notice of the traffic to and from the office. This is upheld until the meeting is
abruptly interrupted, and several of the program managers are brought out of
the meeting room. This disrupts the regular flow, and the DPM and Omega
M&E leaves the room after hearing some heated arguments outside in the hall69

way. I remain in the office, and I am this point clueless of what is happening
outside, so I follow up on a previous discussion point with one of the entry personnel. We have a brief discussion regarding some confusion regarding how the
data entry application is communicating and visualizing Internet connectivity
failures and the handling of offline data. After 10 minutes, the Omega M&E
enters the office again and asks us to join him outside. Apparently, there was an
ongoing strike lead by the NHM, that the workers at this district should have
been a part of. However, since we were scheduled to visit, they came to work
regardless of the strike. The photo that was taken early in the meeting had been
circulated in multiple health worker chat groups and had spread so quickly even
the Omega M&E had gotten a copy in one of the management groups he was
a part of. This made it impossible for the workers to continue the talks at the
DPM office but suggested to meet at a local cafe later to continue the talks
while the DPM went home so it would seem non-work related. As we did not
want to step on any toes, we proposed returning later and thanked them for
their time and effort thus far. When we discussed the meeting over a late lunch
on our way back to Lucknow, both the Alpha Consulting researcher as well as
the Omega chaperone was content with what they got out of the visit. They
had both jotted down a similar bullet list to the DPM of fixes to the portal they
could implement.

6.4.5

Second Facility Visit - District Hospital

Before the next facility-level visit, I felt the need to implement a few changes
based on the learnings from the first facility visit. After a discussion with the
Design Lab Research team, we all agreed that having access to a large number of
informants filling a range of roles could have been beneficial. However, the large
meeting room fora, in addition to the group composition, made it difficult for
the majority of the participants to voice their opinions, and thus not providing
any additional value. We also discovered a seeming discrepancy between our
goal and that of the Omega chaperone. Thus I needed to take a more active
role from the start to ensure that the UP team’s information needs where met.
We also voiced our concerns to the Alpha Consulting researcher and asked her
help to establish a more informal conversation. Moreover, language proved to
be a barrier as not all the informants where comfortable speaking English. I
thus decided to try to utilize the basic Hindi vocabulary I had built up at that
point to introduce us and hopefully display the informal tone, hoping that my
attempt at their language would encourage them to speak as much English as
possible.
After the surprise we got on our last field trip, we were a bit anxious to make
the same mistake again, so we made sure that Omega reached out to the facility
to ensure there was no ongoing strike in the district. We then again hit the
road with our newly acquired experiences from the previous trip, an adjusted
approach, and a no-strike guarantee from Omega.
After another long drive, albeit on many improved roads, we got quite worried
as we pulled up to the district hospital, and we saw 50-100 health workers
chanting slogans and strike anthems outside the main entrance of the hospital.
Our arrival also seemed to increase their persistence and the volume of chanting.
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However, we soon learned that the NHM had not taken out the public health
and administrative employees at the district hospital on strike, and we were
quickly greeted and shown around by one of the M&Es.

Figure 6.6: NHM Strike at the District Hospital
In addition to the M&E that greeted us, a BPM also joined the talks we had
in their oﬃce. As with the first facility visit, the BPMs did not possess the
most significant English vocabulary and thus were not too keen on speaking
English. However, he got a good laugh and seemed quite a bit more eager
and turned to the other Hindi speakers for help when he got stuck after I
complimented his English abilities in Hindi. The language was still an challenge;
however, the atmosphere was quite a bit more casual and open than in the
previous facility visit. The reduced number of participants and the district
chief’s absence improved our ability to learn about the users and their practices,
where they demonstrated their interactions with the current software and how
they completed their monthly reporting obligations.
While in the middle of the contextual inquiry segment of our research, the
Omega chaperone interrupted us and was a bit upset that we wasted time with
strange activities with no apparent value and reminded us that we needed to
take their ”feedback on the user-friendliness”. The district M&E quickly replied,
”We also have that, but they are asking us these questions so then we answer”.
We ensured the Omega chaperone that we would also take time later in the
session so that we could ”take their feedback” but that we wanted to explore
this first. The chaperone accepted this but did not seem too happy and continuously interrupted. She imposed restrictions on what the health workers were
allowed to show and talk about and continuously tried to steer the conversation
onto technical issues or other bugs the health workers had encountered in their
work.
Despite the chaperone’s attempts at shaping the user interactions, we learned
a lot from the interactions with the two frontline workers. In addition to the
interview and contextual inquiry portions of the meeting, I was also able to
present and explain the dashboard widget prototypes we had created thus far.
Throughout the session, the informants provided us with valuable feedback,
ideas, and drawings of changes and new widgets they would have valued.
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After several hours of informal
discussions, having them show
us how they did their most
common tasks and interactions
with the system, demonstrating widget prototypes, drawing
and exploring changes and new
ideas we were quite satisfied with
the progress. For instance, we
learned that each facility had
Figure 6.7: Formative Design Evaluation
a single account per user role,
meaning that the BPMs all shared a common BPM account. This entailed
that multiple of the designs we had created thus far had to be altered, as we
had assumed that every user had a personal account. The descriptions of the
top-level Omega Managers did not reflect the reality in the field. We where also
able to capture ”the user’s feedback on the user-friendliness” as the chaperone
requested. This feedback was yet another list with bullet points of minor bugs
and glitches. We would have liked to get to talk to multiple sets of informants.
However, that was not possible at this facility resulting in a long trip for a finite,
albeit insightful, information.

6.4.6

Planning a Third Round

After returning from the two subsequent facility visits, we had multiple visits
with high-level managers at Omega Health Trust. We discussed our learnings,
and our recommendations regarding how the issues highlighted by the end-users
could be addressed. The recommendations where also formed into a formal
document that where distributed internally in Omega and posed as a deliverable
in relation to the contractual agreement between Alpha and Omega. However,
we still had limited knowledge related to the dashboard imitative and wanted to
explore the practices in the facilities further. Our two previous facility visits had
been to single facilities entailing substantial time and resource investments, for
limited insight. Thus, we proposed a longer field journey spanning multiple days
where we could visit multiple facilities, demonstrate prototypes, and develop
new widgets and changes as we learned more from the users. The managers at
Omega responded positively, so we got one of the developers working in Delhi
to take the night-bus to Lucknow to take part in the facility visits.
One of the ICT managers at Omega had become quite enthusiastic about our
attempts at usability design in the widget initiative and wanted to take a more
hands-on and involved position in the project, effectively replacing the chaperone assigned by the M&E manager. However, operationalizing our plans yet
again became an obstacle the day before our scheduled departure from Lucknow.
We had gotten a list of facilities we were permitted to visit from the M&E department in Omega, however when we reached out to the respective facilities
on the list, we learned that they were all taken out on strike. We would not be
able to talk to any users of the software - a fact that they already had made the
top Omega M&E manager aware of.
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6.4.7

Returning to Delhi

After completing all meetings, reporting, and discussions with the relevant
stakeholders in the client organization, we returned to Alpha Consulting’s offices
in Delhi NCR as we were not able to conduct any more fieldwork at the current
time. The limited time we were able to spend in the field restricted the depth
of understanding we were able to capture - so we were keen on returning at a
later date. However, the two facility visits we were able to conduct provided
essential insights and perspectives on the current and future designs. In contrast
to Jacob Nielsen’s saying, ”zero users [would] give zero insights.” 2 we had now
indefinitely more insight than before the facility visits. We were, thus, eager to
return to Alpha’s offices and use the newly acquired, albeit not as rich as we
had hoped for, knowledge in design workshops and other techniques to produce
improvements to the current designs and new solutions. The remaining time
of the first field trip to India was used to conduct design activities, prototype,
create scenarios, and conduct a two-day design workshop.

6.4.8

Persona and Scenario-Based Design Workshop

Towards the end of Segment I, we arranged a two-day design workshop focusing
on the use of personas and scenarios during design deliberations. We invited all
interested parties in Alpha Consulting to participate in the workshop and had
13 participants collectively from the implementer and developer departments.
The workshop served two purposes. Firstly it was a part of the UP project
feeding into the design of the dashboard widgets for the state. Secondly, it was
a capacity-building session to learn and explore usability design methods and
outcomes they can produce.
It had become clear to us through the facility visits that Alpha Consulting where
heavily invested and focused on ”taking their requirements” as the practitioners
often called it. Alpha is regularly working on tight budgets and cannot prioritize
sending multiple implementers to the field during the requirements gathering
phase. Each field trip is, therefore, usually conducted by a single Alpha Consulting practitioner. However, in design activities, collaborative creativity is an
essential and valuable asset to the process. From a usability design perspective,
our goal as creators of software is to help users explore, discover, and articulate
the support and features they need in their software tools. This mindset of
understanding user’s practices, needs, and goals stands in contrast to Alphas
articulation of ”taking user requirements”. The workshop was thus an initiative
to demonstrate how qualitative recordings during field visits and the requirements gathering phase could enable team members that were not present during
the recording phase to contribute to the design deliberation.
Another apparent aspect we had noticed during our time working in Alpha Consulting that we wanted to address was their default individualistic approach to
just about any work task. There where limited interactions, discussions, and
deliberations within a project team. Tools like sketches, user stories, test cases,
scenarios, and prototypes were rarely used. Each project manager delegated
2 See

https://www.nngroup.com/articles/why-you-only-need-to-test-with-5-users/
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tasks to different implementers and developers that did their respective work
in an isolated silo manner, where the final solution was built based on the implementer or developer’s interpretation of the list with requirements they had
been assigned. The sentiment was as articulated by one of the developers as
”We know your requirement, so we know what to make”. When the software
was to be created, the focus was the fastest and most straightforward technical implementation that satisfied the list of requirements, where the software
configuration was the preferred and de facto way to go.
Our intent was, therefore, to facilitate a creative ideation process, where technical and practical concerns were put aside to explore ideas and potential concepts
based on the scenarios and personas. In the workshop, we thus presented our
experiences from the two previous facility visits in UP. Based on the insights
we got there, we created scenarios and personas. We used these to form the
basis for design deliberation, where the argumentation and design should be
grounded in the needs and goals of the respective user personas. The goal was
to transform the user’s needs and goals into design solutions, that could be used
in the UP project.

Figure 6.8: Design Workshop with Alpha Practitioners
”It was amazing, I felt like we were on the TV show ... Silicon Valley! (...)
This is what it’s like working in Bangalore [IT Capital of India]”
- Senior Developer, Alpha Consulting

6.4.9

Learnings From the 1st Trip

Through our first trip to India, we learned a lot about the landscape, health
domain, and the actors involved in UP. This gave us initial insight and an introduction to the domain and the stakeholders. However, the trip turned out to
be quite different from our initial plans regarding the involvement of end-users.
We had a greater ambition relating to the number of field trips and other arenas
that we had hoped to use to involve our future end-users in the design process.
Visiting multiple field level facilities proved to be practically difficult due to the
long travel distances involved. It was complicated further by all the red tape
involved in getting approval for each facility. Another issue that became evident
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after our first facility visits, was the difference of understanding regarding the
design-related concepts between the involved organizations. Alpha Consulting
and Omega Health Trust had a more aligned perception of the matter, while the
theory we brought in to guide the interventions deviated. Lastly, the two-day
scenario and persona-based workshop we held at the end of our first stay seemed
to be well received. The anonymous feedback received from the workshop participants substantiated our impression. I do, however, recognize the possibility
of the inherent bias. We were anxious to return in hopes of seeing that the tools
and techniques we introduced applied to other projects. Our sessions had hopefully, they provided Alpha with value and could form the basis for adaptations
and discussions of other relevant techniques.
Gaining access to the field proved to be a significant obstacle in UP. At this
point, I thought that the red tape involved in getting permission from the respective authorities was the most prominent obstacle. Combined with the required
travel distance and limited time and interaction with the users at the facilities
resulted in limited and unsaturated insights. The few design activities that we
were able to do produced valuable insight and outputs, so we were optimistic
about future endeavors. The massive strike was also a contributing factor; however, we hoped that the parties involved would find a suitable solution in time
for our return.
Table 6.2: Issues Faced in Segment I, and Planed Responses

6.4.10

Contributing to Implementation From Oslo

As practical reasons like divisions of academic semesters and course schedules
prohibited me from practically contributing ”on the ground” in India for some
time it was vital to ensure continuation in the started projects. Upon project
initiation, we took several steps based on learnings from previous design lab
projects within Alpha Consulting, some of which I outlined in section 5.3 on
page 40. We also arranged a ’buddy system’ where local practitioners teamed
up with the Design Lab scholars. The thought was that this would ensure
continued momentum in the respective projects while we returned to Oslo to
follow lectures and courses. That way, the buddy could keep us involved in the
process and happenings in the field.
As the UPHMIS-team within Alpha Consulting where to be divided by the establishment of a dedicated UPHMIS satellite department in Lucknow within the
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client organization, remote work and collaboration was a requirement regardless
of my relocation to Oslo. It was therefore decided that there should be ”fortnightly” [bi-weekly] coordination meetings between the project participants in
Oslo, New Delhi, and Lucknow.
During my time in Oslo, many things happened in the project that I later
learned about. The developer that where my ’buddy’ in Alpha Consulting
resigned. Shortly after, the project coordinator for the UPHMIS project left
Alpha Consulting. Lastly, the head of Information Technology in Omega left
his position, and Omega made significant changes to their upper management
team.
A tension built up between Alpha and Omega and the fortnightly coordination
meetings fell through, making it difficult to maintain momentum in the project
despite our best attempts at learning from prior engagement. The change in
management also resulted in shifted priorities and mandated changes to the
design of existing solutions. The Alpha practitioners later explained them to
me as inevitable and customary changes due to the changes in the management
team at Omega. The new management team allegedly wanted to display the
change in management with changed visuals and other ’arbitrary changes’ that
aligned with their personal preferences. This resulted in additional work that
Alpha Consulting has to prioritize over the extant tasks on the bi-monthly
work-plan.

6.4.11

Coordinating Further Field Work

My first trip to India had proved insightful; however, I had hoped that we would
be able to engage end-users in the design to a more substantial degree. Gaining
access to health facilities had proved to be difficult, and each interaction had
been limited in time. Based on these experiences, we lowered the ambitions
regarding the number of different facilities and informants we could engage. Instead, we planned to visit a single facility and spend an extended amount of
time there. This would allow us to gain richer insight and repeatedly engage
end-users in design activities, build participation capacity, and build a rapport
with our informants. The workshop formats had proved successful, and the ICT
Managers at Omega seemed eager to learn and partake in the usability design
efforts and the DHIS2 academies. We thus planned to do more of the things
that had seen success. The plan was thus to employ rapid ethnography in a
single district with a collaborative research/practitioner team, arrange design
deliberation workshops to innovate and ideate, implement designs and prototype, pilot designs by deploying dashboard widgets to test groups, and arrange
card sorting and design evaluation workshops. Our activities would leverage
extant activities in the health sector, like the monthly review meetings in the
districts or regional meetings in Lucknow. This way, it would require minimal
intervention and disruption to extant activities.
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6.4.12

Back in India

During the summer, we had laid a detailed plan on how we should overcome the
difficulties we encountered in the first segment of our project. We had brought
in improved backing internally in Alpha to negotiate a mandate and set up field
activities. Everything was seemingly laid out for three months working on the
ground in India. Until my first day back in the Alpha offices. We had initially
scheduled a preparation week before our team was to head out to the districts
and take part in the worklife of frontline workers.
However, the practitioners that should be a part of the field research team, contribute to the design activities, and build prototypes did not show up. They
were still in Lucknow, where the Omega Managers prevented them from leaving
to participate in the prearranged activities. I first learned about it a day after we
had planned to meet, which disrupted our intended timeline. Due to the difficulties experienced in our first go-around in India, the leader of Alpha Consulting
had taken a more active role in the planning and establishment of field activities. She had, as a result, became the primary communication link between us
in the DHIS2 Design Lab, Alpha Consulting, and Omega Health Trust. Despite
all my attempts at planning, ensuring access, and a mandate to conduct field
level activities, the lack of communication and effectively a cancellation of the
preparation week was the least of my problems. Not only where the UP team
developers not allowed to take part in any design activities, but there were also
not made any practical arrangements facilitating any of our scheduled activities.
I tried for the subsequent weeks to engage in the ”implementation politics” as
the practitioners coined it to rearrange the planned activities. However, I was
unable to get any of our intended activities back on the itinerary despite the
additional time I had factored in to compensate for unforeseen events.
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Chapter 7

Case Analysis:
The Challenges
I have in this thesis, as described in chapter 5, followed two lines of inquiry.
The first segment was action-oriented, were I in collaboration with Alpha Consulting practitioners tired to employ usability design in the UP project. We
have, through the previous chapter seen selected vignettes describing some of
the problematic situations we encountered during this process and the actionoriented inquiry. I have, in addition to the action research period of this project,
also tried to gain an understanding of how and why many of our attempts failed.
In this chapter, I accordingly present the second part of the analysis, where we
take a step into the realm of understanding. The analysis presented is based
on discussions with the implementation experts I collaborated with focusing on
what made our attempts challenging.
The application of usability design to guide our intervention in the UPHMIS
portal had up until this point not been as successful as we had hoped. The design
approaches derived from theory that I had brought into the context to inform
our interventions were more troublesome to employ than expected. However,
it is worth mentioning that our attempts where not primarily obstructed by
aspects previously outlined in research. The times we were able to engage endusers in the process, we saw great value provided to the project. Take the second
field visit as an example, where we were able to conduct a contextual inquiry
with a BPM and formative evaluation with a district M&E officer. Through
this inquiry, we were able to learn about navigational issues he faced on a
daily basis. As such, we were able to come up with a shortcut widget (further
described in A.3.3) to help ease the usability issues. We also received valuable
feedback from the district M&E regarding other widget mock-ups. We learned
that our assumptions based on the ostensive knowledge provided by the Omega
Managers did not match up with the reality in the field. We where therefore
able to change our designs according to the newfound and performative insight
we acquired during facility visits. We did, in other words, not encounter any
notable obstacles related to learning about use or how we should realize this
insight.
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Despite the lack of notable problems that fit into the existing usability design obstacle categories, we still encountered multiple and fundamental obstacles in the
UP case. During discussions internally in the UP project team and with other
practitioners in Alpha Consulting, we elicited that the primary difficulty we encountered related to the difficulty of following a usability design approach. The
following discussions thus revolved around understanding issues like why users
are not involved in the design process, and why client managers in the UPHMIS was unwilling to facilitate end-user engagement and other usability design
activities. The topics of discussion are summarized bellow in table 7.1.
Table 7.1: Challenges to Usability Design, Their Domain, and Origin

7.1

Gaining Facility Access

One of the primary challenges we faced during the UP project was to gain access
to health facilities and end-users. Throughout 2019 we were only able to get
a limited amount of field level activities on the books. Moreover, despite the
scheduling of facility visits and end-user engagements, we were in practice only
able to engage a handful of facility-level users. In the discussions with the practitioners, they argued that this was not the only project they faced this difficulty.
Gaining access was seen as a more widespread challenge to the implementationlevel design process. One of the facets the practitioners brought up to explain
the resistance and challenge of access where the perception of value. Empirically we can see how the practitioners in Alpha repeatedly had to deprioritize
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working on reported usability issues and similar feedback that came from the
health facilities in favor of the needs of top level Omega managers. Through my
brief engagement in ”playing implementation politics” Omega Managers also
described the lack of value as a reason for why they no longer wanted to facilitate and grant access to the field. They would instead like to devote our time
and resources to ”solving the problem” - the technical aspects of the system.
Another typical response was that the client managers did not get an adequate
notice or had the time and resources to arrange end-user activities. In the Alpha
practitioner’s eyes, this was a standard excuse not founded in reality.
”I was working on that feature, then [top M&E Manager] required a custom
visualization for a managerial meeting so I had to make that instead”
- Developer, Alpha Consulting

”I feel more important is that the [scholars] support on the technical part (solving
the problem) rather than understanding more problem.”
- Executive Director, Omega Health Trust (sic)

”It is always like that with them. It has always been like this, all the way since
I joined [the project]. Every week is a high priority meeting, every Monday is a
new deadline. It’s just an excuse.”
- Senior Developer, Alpha Consulting (sic)
I experienced another interesting consequence of the commonality of managerial
resistance through our design workshop in Segment IV. The workshop was as
described in section 5.4.1 on page 44, a week-long design workshop emphasizing bottom-up usability design for a fictive case surrounding a logistics system.
Instead of following a pre-defined requirement specification, the Alpha practitioners were asked to engage end-users and based on the insight they gained to
produce a concept and prototypes of software systems that would help medical
store workers in health facilities. Instead of contacting the contact person in
the ministry of health as they were asked, they continuously tried to circumvent the ministry. In the following discussions, this was attributed to the fear
of not being granted access. Pinpointing why the MoH would be difficult was
more difficult. One participant said, ”I mean, there is no reason. Sometimes
they [MoH] are just difficult to handle.”. Some also assumed that the Ministry
of Health could feel undermined and circumvented by being asked to arrange
meetings with facility workers. They described that it is the MoH representative’s jobs to manage the health sector. By not recognizing their expertise and
instead talking to ’their workers’, we would imply that they did not do their job
sufficiently.
Another practitioner similarly described that when efforts do not match up with
the client manager’s short term goal or schedule, they block, delay, and otherwise
impose hurdles that are difficult to get around. Take our initial travel itinerary
as an example where the same practitioner described that the top-level M&E
manager at Omega was instructed by the Executive Director to facilitate facility
visits, yet still sent us to the districts with the larges geographical separation.
This speaks to the importance of integrating the perception of value at every
level. We spent much effort grounding the UP project and intended interventions
within the ICT team and the topmost executive branch of Omega. Our efforts
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proved to be insufficient when it came to the operationalization where the toplevel Omega M&E manager had to be involved, yet did not see any immediate
benefit and thus perceived facilitating our interventions as burdensome and
irrelevant to his needs.
”The [Alpha] team already visited in some of the districts of HPDs but any visit
report/findings are not shared with us. (...) We are not aware of any formal
communication (...) for the said visit, I think it needs to organised formally from
the [Omega] ICT team. (...) It is also suggested that you should also share the
clear outcome of the visit and how [we] will be benefitted from the same.”
- Omega M&E team lead (sic)

7.2

What Is the Value of End-Users?

Playing off of the managerial resistance Alpha practitioners described when trying to gain access to the field, I brought up a similar sentiment I had observed
within Alpha. End-users had been described as ”extremely difficult” to deal
with, that they did not know what they wanted or require from the system, and
that it is difficult ”to get the correct answers from them”. One developer summarised these sentiments in a discussion where he asked the rhetorical question,
”Why would I check with users?” before he followed up with ”They all work on
a six month, or yearly contract. Then they are gone, and new ones come in.
They all have their own opinion, and no one agrees”. End-users and activities
that involved them in the development process were seemingly viewed as burdensome and difficult to handle, where the insight it afforded did not provide
any real value to the implementation process.
Similarly, we saw limited user involvement in the week-long design workshop described in section 5.4.1, where we had created an environment without the common practical challenges to user involvement like access, resources, and limited
availability. The end-users were rarely involved in the design process, despite
that being a central and repeatedly emphasized aspect of the exercise.
Others expressed difficulty understanding why I worked so hard to visit a district
and work with the health workers there for two weeks in a rapid ethnography in
Segment III. One developer jokingly asked during lunch why I wished to waste
my time in a rural part of India. If I were to travel, I should instead go and
explore some of India’s more impressive sights, not work in a rural village. Yet
again speaking to the low perceived value of end-user engagement and usability
design activities. During the discussions of this topic, both the habit of not
having access or generally involving users in the process of implementation, as
well as a perception of already knowing the domain due to previous engagements
building similar systems were highlighted.
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7.3

Understanding Each Other

I also suspected that another underlying aspect of the difficulties faced was related to not having a shared set of values and concepts. I was for a long time
under the impression that end-user engagements in the implementation process
were a standard part of Alphas implementation process. However, after some
time, I learned that this perception built on our different usages of words like
”the user”, ”design”, and ”feedback.” Coming from a Scandinavian design discourse, I (wrongfully) assumed that when the different project actors referred
to the ”user”, they spoke about health workers and other software users in the
health domains. Employees working in the respective levels of care (outlined in
table 2.1 on page 10) like doctors, data entry clerks, public health officers, hospital managers, and others using the system to ground public health, operational,
and medically related decisions. This was not the case. All the times I had heard
my colleagues on other projects Alpha was engaged in said that they the coming
week would travel in order to speak to the ”users” and ”take their requirements”
I assumed they went there in order to learn from what I would refer to as the
future users of the system. However, as I first learned during my second trip to
India, by ”users”, my colleagues in Alpha Consulting were referring to the client
and the group of managers in charge of the software requisition process. My
kind of users are regularly not involved in the implementation project before the
training they receive when the system is about to go live. Other commonly used
words in a software development process like ”design” and ”feedback” also had
a notable different meaning in an Alpha Consulting and Omega Health Trust
context. By not recognizing these vital differences in terminology at an earlier
stage, I created a situation where we were unable to effectively communicate
and make ourselves understood by the other parties and ultimately contributed
to the challenges we faced.

7.4

Process Familiarity

Another aspect we discussed was the differences in perception of the process of
usability design, what it entailed, and should produce. The practitioners in Alpha emphasized that the process of usability design was fundamentally different
from their traditional approach and unfamiliar to their clients. Alpha follows,
as I outlined in section 6.2 on page 62, an implementation process reminiscent
of a waterfall model. Moreover, Alpha embodies a systems development perspective where specified functional requirements are in focus. Coupled, they
entail a process where there is a single ’correct’ solution. One of the Alpha
developers described it as ”We know your requirement, so we know what to
make”. This stands in contrast to the continuous negotiation, iterative process,
and qualitative emphasis of usability design. There are in a usability design
process multiple potential solutions based on the same qualitative descriptions
and insight. An iterative approach where continuous user testing is guiding the
process is thus needed.
We created a hybrid process for the UP Living Lab, where contractual negotiation and sequential deliveries and work plans where incorporated (see figure 7.1
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on the next page). Adopting a shared requirement management system was well
received in both Alpha and Omega, who argued that it solved many of the problems of emergent, continuously changing requirements otherwise seen in the UP
project. However, the UP Living Lab was to work on a subset of the topics from
the bi-monthly work plan according to the principles of design. A process that
Alpha argued where unfamiliar to them and their clients as it did not match up
with the conventional way of working with HIS implementation.

Figure 7.1: Suggested Process for the UP Living Lab

7.5

A Manager-Driven Process

The most notable feature of the UP project to me was the degree to which the
top-level management in Omega was involved. A common activity in usability
design is to meet with the future users of a system to learn from and about them.
The argument is that this insight would allow software creators to support their
practices better. However, the users of the software at the state’s health facilities did not inform or contribute to the project in any notable way. Instead
of going to health facilities and probing health practitioners and other frontline
workers, Omega had Alpha establish a satellite office within their offices. This
way, the distance between the top-level management in Omega that controlled
the implementation process and the creators of the software was minimized.
Other scholars have also reported that the management groups in similar implementation projects are heavily engaged and influential to the process.
The top-level managers at Omega are, in other words, heavily involved in the
software implementation and regularly consulted throughout the process. Their
influence dictates which tasks Alpha can devote resources to, resulting in developers having to prioritize making specialized data visualizations for managerial
meetings over other improvements to the system. This stands in contrast to the
degree of influence of frontline workers, hospital managers, and other system
users in the field. Multiple of the Alpha practitioners highlighted this imbalance
as a problem stating ”We can’t say no to [the client managers]”, and ”We have
to design according to their wishes. They tell when, and they tell why”.
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7.6

Developers and Project Managers as Experts

During the requirements gathering process, the managers are heavily involved
in specifying the software’s requirements and design. The requirements are
”taken” from the managers and inscribed as a list of formal requirements by
the field researcher. Then the developers and configurators are interpreting the
requirements and implementing them as they see fit in DHIS2. However, this
process flow where the managers and developers serve as the experts guiding
the system design have its inherent downsides and stands in stark contrast to
the principles of usability design. I discussed this issue with the implementers
in Alpha, where the practitioners with a public health background especially,
highlight the limited insights and ostensive nature that formed the basis for
the software design entailed issues in the context of use. They argued that the
insight they regularly acquired was not only ostensive in nature; it also comes
exclusively from a top-level managerial perspective. This was argued to be a
problem as it does not capture the required breadth of a management system.
Alpha practitioners describe vast discrepancies between the manager’s perceptions on how data reporting is conducted, and how it is done in practice. Client
Managers base their descriptions on the current standard operating procedure.
However, there is a notable distance between the client managers and the frontline workers using the system daily. The practice seen in the field often deviated
substantially from the description of the client managers.

7.7

Managers as ”The User”

As we can see in the standard implementation process followed by Alpha little
room for end-user participation and involvement. The end-users are only involved in an informative capacity, if at all. The process is excessively focused
around the managers from the user organization commissioning the software implementations. The client managers have, to the contrary substantial influence
over the process. In UP, this has resulted in constant and dynamic changes
Alpha has to cater to at any given time. The difference between the facility
workers and client managers can be illustrated through the design workshop we
arranged in segment IV of my research project. There we saw how the MoH
representative was treated as ”the user” of the system. She was accordingly
involved in testing the system and was able to give her feedback and opinion on
the design and elicit changes. End-users were first presented with the system
after the Ministry had signed off on the design and made sure that it fulfilled
their needs. The users, store clerks in this case, were then told how and when
they should use the system to provide the Ministry with statistics and information. The users that were to use the software on a daily basis participated yet
again on a limited and informative basis. The insight afforded by the facility
workers were described as valuable in the sense that it enabled discussions with
the ”stakeholders” of the system in the ministry of health. Who then again
were consulted throughout the process and influenced the design.
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”[Talking to the facility workers] gave us the required knowledge so we could
speak to the stakeholders [MoH Managers]. It would have been hard to talk to
the superuser without this knowledge.”
- Implementer, Alpha Consulting

7.8

Communication

Communication was also brought up by Alpha as a reoccurring and problematic
challenge to the UP project due to the number of actors and different perspectives involved. Aligning the actors and ensuring that they all pulled towards
a common goal was described by a project coordinator as especially challenging. There were as such multiple communications breakdowns throughout the
project. Alphas offices where after a particularly challenging interaction with
Omega described as ”[Looking] like one of those comic book strips. There was
action happening all around! - Which once again speaks to the major problem
of communication.” The hierarchical organizational nature in India was also
brought up to extenuate the communications problems where communication
had to go through the correct formal channels and come from a significant authority.
”In [the Omega] M&E-Team, no-one has a say. Any of these guys can say A
today, and [their superior] can say B tomorrow.”
- Senior Developer, Alpha Consulting (sic)

Alpha practitioners also emphasized their inability to communicate and make
their work visible to Omega as a systemic communications issue. This is closely
interlinked to the two subsequent challenges, expectation management, and
workload underestimation. However, the communication issues also manifested
themselves on a surface level, where the organizations internally were not able to
organize events or communicate. My fellow Alpha practitioner pointed to this
as a contributing factor to the resistance we encountered from the top M&E
manager in Omega. We can, for instance, in the email correspondence, see that
the M&E manager expected to receive a formal report as a deliverable from
the first round of facility visits. Alpha delivered these; however, they did not
reach the M&E team, who then again felt circumvented and left out of the
process.
”The [Alpha] team already visited in some of the districts of HPDs but any visit
report/findings are not shared with us. (...) We are not aware of any formal
communication (...) for the said visit, I think it needs to organised formally from
the [Omega] ICT team. (...) It is also suggested that you should also share the
clear outcome of the visit and how [we] will be benefitted from the same.”
- M&E Team Lead, Omega Health Trust (sic)

The quote also demonstrates an internal communications breakdown, where
the Omega M&E manager had not received proper notification from the other
departments who had made the initial arrangement for further end-user engagements. He was as such reluctant to put us in contact with the local district M&E
and asked us to arrange contact through the ICT team in Omega. Internal communication problems where also evident within Alpha, where we where not able
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to make or keep arrangements made internally or failed to update the other involved parties on emergent changes that would affect the project collaboration.
I was, for instance, supposed to meet two developers during my second visit
to India in order to prepare for the rapid ethnography we had planned for the
subsequent week. However, in Lucknow, emergent ’client needs’ prohibited the
developers from returning to Delhi - without this being communicated to the
remaining project participants. The communication problems also became an
evident challenge to the usability design process, when all our intended facility
and end-user engagement activities fell through.

7.9

Expectation Management and Estimation

Managing expectations and visualizing and communicating the required workload to Omega was also argued to constrain the UP project. One of the main
selling points of DHIS2, is its ability to be configured to fit multiple organizations, in turn, speeding up the development process and lowering costs. However, the perception of a ready-made software was also pointed out to bring
increased pressure and tension to Alpha as the technical implementation partner. The Omega managers’ requirements were described to entail significantly
more visual and functional alterations than other implementation projects. In
Omega’s pursuit of something unique and ”different looking” Alpha had to undertake much custom development, while Omega as the client was described to
expect changes with a click of a button.
”I know how the system works, you just have to check a box to change it!”
- ICT Manager, Omega Health Trust

Similarly, displaying prototypes with high visual fidelity in one of the early client
meetings substantiated this perception. The custom features Omega required
for the dashboard widgets were, as a result, perceived to be easily created and
deployed. Alpha as a technical partner is as a consequence under constant
time and resource pressure due to systematic underestimation of the required
workloads and their inability to communicate and negotiate timetables. By not
visualizing the workload to the client, the constant pressure is upheld. The
set deadlines are unrealistic, and Alpha knows that they are unable to meet
them.
”This is something we had to think of before putting it in the test environment
and giving them access! Now they seen it, they liked it, and they want it.”
- Project Coordinator, Alpha Consulting (sic)

The email quote from the M&E manager in the previous section also shows
how failing to meet expectations resulted in the unwillingness to schedule future arrangements. The constant time pressure leaves limited time for ideation,
requirements research, teamwork, and workshops. It also contributes to undermining the initial project mandate and contributes to lesser conditions for
usability design in general.
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7.10

Quality Control

The limited quality control is also an issue that made usability design challenging. We have previously seen how solving technical problems take precedence
during implementation. Developers report that they spend a significant portion
of their time fixing bugs and maintaining existing software. However, the lacking focus on quality control before the software is put into production also has
consequences on the usability design process in itself. Looking at our field visits,
the output that Omega wanted from the end-user engagements where feedback
concerning bugs or technical flaws. Issues like the excel import feature being
disabled after the reporting deadline are surpassed forcing any data reported
after that point having to be entered manually, that exporting data from the
portal resulted in a seemingly arbitrary and changing format, issues with the
offline capabilities, and other technical issues typically reported to the technical
support unit were brought up. The software that Alpha builds is not tested
beyond any efforts made by the configurator or developer who is under considerable time pressure. This results in bugs and technical flaws going live, and the
social structures established like the technical support unit within Omega emphasize that these are the types of issues the users should report back to Omega
to have them sorted out. The users have thus been accustomed to exclusively
providing their input on technical flaws they have encountered. These where
also the types of commentary that the frontline workers had prepared for us,
and where emphasised by the Omega chaperone when we went out in the field
to learn about their use of the software.

7.11

Practical Challenges

The practitioners at Alpha also pointed out practical challenges to the process
of usability design in an Indian health context. One of the central pillars of
usability design is to learn about use and system interactions by studying user’s
practice. Practically going about this can be a challenge in itself. A statewide
software implementation in a large and technologically heterogeneous state like
Uttar Pradesh implies that there are potentially significant variations from e.g.
a data entry operator in one district to another. Some users are highly competent and well-versed with complicated analytical software, while others are
unfamiliar with software usage in general. Learning and designing for such a
broad span of users is no easy task, and engaging a representative sample in
design is a challenging and resource-intensive task. Take our two visits to a
health facility as an example. I had to travel more than 1500 kilometers to
engage users in design activities. The users where in our case were sampled
with convenience as our only selection criteria, and there were still significant
difficulties with each facility visit. The engagement of end-users where further
complicated by the formal red-tape requirements and where combined a notable obstacle. Scaling these efforts up to engage a larger selection of users
would further complicate the process and require substantial resources and a
more lengthy implementation process. This is time and resources not afforded
to Alpha during implementation.
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7.12

Force Majeure

Despite the more elaborate and intricate challenges described thus far, a developer also pointed out that cancellations due to unforeseen events that prohibited
several of our intended and planned activities. Take the National Health Mission strike at the beginning of 2019 as one of the multiple examples from this
project. The strike lasted throughout the first phase of this project and resulted
in the cancellation of the majority of our scheduled user interactions. This was
an unforeseen challenge we could not have prepared for, which disrupted and
compromised the project’s flow. These are extraordinary events; however, they
can be detrimental to any project like it was to ours.
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Chapter 8

Discussion
I have in the two previous chapters outlined my experiences in India and the
challenges we experienced in the UP project. I have also presented some of the
activities and discussions I had after my engagement in the UP project ended.
The intent was to understand the Alpha practitioners take on the challenges we
experienced and why they occurred. In this chapter, I build on these experiences
and insights by discussing my empirical findings and relating them to extant
research. The aim is to examine how and why employing usability design proved
to be a difficult task by answering the research question of this thesis:
What are key obstacles constraining usability design when implementing health
management software in the public health sector in India
I devote the first sections of this chapter to discuss our experiences in the UP
project in relation to the literature presented in Chapter 3 and 4. Here I leverage
the theoretical framework (see figure 4.2 on page 33) presented in chapter 4
and thus discuss the obstacle categories related to ’acquiring knowledge’ and
’realize insight’. The framework is subsequently extended with a third category,
which I argue contains the four key obstacles that constrained our UP efforts.
The creation of this new obstacle category does thus represent the answer to
my research question and are subsequently discussed. The implications and
limitations of my findings are then discussed before I, in section 8.6, propose
five practical recommendations for future scholars and practitioners based on the
extended framework and the key obstacles experienced in the UP project.

8.1

Learning About Use

Previous literature has, albeit sporadically, covered how there are aspects that
make gaining insights and learning about use difficult in relatable contexts. I
categorized the experiences of previous scholars into two category types, methodicaland contextual challenges. Interestingly, we did not experience many of the
difficulties already outlined by previous scholars when we were able to engage
users. I would, however, not disregard the obstacles and cautionary tails outlined by previous scholars. On the contrary, I would instead like to point out
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that by reading about previous scholar’s attempts and learnings, we could steer
clear of these pitfalls. However, while avoiding these obstacles, others became
apparent.

8.1.1

Methodical Challenges

I have previously described methodical challenges as a category of more practically oriented surface level obstacles, rendering specific methods less effective or
needing alterations. I exemplified the category through the experiences related
to the use of prototypes and other user testing efforts where it was difficult
to gain the intended insights from these activities. In this project, I did not
experience any notable methodical challenges and were able to mitigate most
surface-level obstacles by being well prepared and informed by extant literature. We got significant learning out of user testing activities such as formative
evaluations and contextual inquiries. We were able to explore and co-create
quick mock-ups with users based on their input. We were also, in general, able
to establish and maintain a prosperous relationship with our informants. It
is still important to reiterate that we were not able to conduct all the design
activities we intended and might have had more varied experiences if more of
our attempts were permitted. There where, however, a few obstacles I would
classify as contextual obstacles. These are further outlined in the following
sections.

8.1.2

Contextual Challenges

Despite the absence of methodical challenges, there where still more fundamental aspects we encountered that made it difficult to learn about use. I argue
that the primary driver behind the contextual challenges we experienced can be
attributed to the hierarchical orientation of health in India (Smith et al., 2003)
and the coupled power imbalances where our perception was that participation
and the ability to inform design should be anchored at the topmost level in each
bracket.
Power Relations
The presence of power imbalances, and its effect on our ability to learn, can,
for instance, be exemplified with our first facility visit where we intended to
travel to a district and visit multiple of the facilities to speak to the different
facility levels and user roles there individually. Kam et al. (2006) described
how creativity and openness were restricted once a teacher or the principal was
present during their design exploration phases with pupils. The bias observation
can bring about, particularly by someones superior, is often discussed literature.
The idea was that by visiting multiple facilities and limiting each activity to a
group with a similar role, we would lead to a more open and safe environment for
participation. Besides it would also enable us to explore the different user-roles
and levels of care more in-dept. However, the first interaction did, as described
in section 6.4.4 on page 69, not go as intended. The DPM had summoned all
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available staff we had requested to speak with to his office, where he - and the
Omega appointed district M&E officer - ran the show. This resulted in limited
insight where the output was a list of bullet points that, in the view of the DPM,
where problematic.
Due to the limited access to users and the subsequent learning outcome from
the first trip we yet again emphasized the importance of being able to talk to a
limited amount of health workers at the time. We also highlighted that it would
be preferable if we were able to talk to representatives from the different user
roles separately. However, we were told that this would be complicated. Alpha
had tried to arrange the first trip this way, but noted that the request was unusual and that it was natural that the chief of the district ”would insist on being
involved if [”representatives from the state”] were to visit his district”.
I had a similar power-balance related experience during an internal design workshop in Alpha Consulting. All interested parties were invited to participate in
a design workshop focusing on how scenarios and personas can form the basis
of design deliberation. The respective team leaders for the two divisions chose
not to take part in the workshop. The development team lead did instead drop
in from time to time and took part in smaller parts of the workshop. The interesting aspect was not that the team leader went back and from the workshop
- rather how his presence affected the overall workshop. The dynamic changed
noticeably, going from an open creative environment of ideation to a more restricted and dismissive orientation where the team leader repeatedly criticized
and shot down the ideas presented by the other workshop participants.
We later had review discussions individually with the workshop participants
to get their take on the workshop, if it was of interest, and what we could
do differently or more of in the future. During our discussions with the most
recently employed Alpha practitioners, the effects of the power relations were
repeatedly brought up. During regular design deliberations, seniority and status
where often the deciding factors whether or not an idea was good or not or if
your assessments and arguments carried weight. It was in the words of one of
the participants ”(...) refreshing to do the voting system. This way, the best
idea wins. Not just the most senior guy in the room”.
Language and Literacy
Language and literacy are commonly noted as obstacles in extant literature, due
to the inherent reliance on effective communication when the aim is to learn
from the user and their practices. Literacy and language barriers are potential
obstacles in India, especially due to the lack of a national language and the vast
selection of local and regional languages. As English is commonly spoken in a
business setting in parts of India, I did not experience any notable challenges in
the day to day activities in either Alpha or Omega. However, when traveling to
more rural areas to visit health facilities, my colleagues defaulted back to using
primarily Hindi. Being a part of an otherwise native speaking project team,
this was primarily an obstacle for me as a foreign research-practitioner. We
tried as best as possible to keep most conversations to English so that I could
more easily follow. However, it was a challenge as many of the informants where
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uncomfortable at first, which resulted in the conversation defaulting to Hindi.
I found the language barriers to be an obstacle making it increasingly difficult
for me to learn about the users and their practices. However, I would like to
note that I had success with making a more open and forgiving environment
in regards to language by demonstrating my limited Hindi vocabulary. By
saying things in my less than stellar Hindi - like introduce myself, give them
compliments on their English proficiency, and using some Hindi expressions here
and there I was able to quickly build a sufficient rapport and an environment
where the informants to a larger degree tried to express themselves and explain
particularities with the English vocabulary they possessed. I am not saying
that this eliminated all communication obstacles. I am just noting that I, like
Kam et al. (2006), saw improved success when demonstrating a vested interest
in their language.
Participant Recruitment
Previous scholars have noted that recruiting participants was a challenge; however, in an Indian context, this was not challenging in the same way as in other
relatable contexts. Participant recruitment in India was, in my experience, related to getting the right approval from higher-level authorities than obstacles
related to motivation (Watkins et al., 2015) or it colliding with other more
pressing responsibilities (Hussain et al., 2012). My experiences substantiate
Puri et al. (2004) findings differentiating participation in a hierarchical context,
where initiation of usability design and other participatory activities are needed
to come top-down, rather than the traditional bottom-up approach. Thus, our
primary issue was to argue why end-users like data entry clerks, public health
officers, and other operational roles should be involved in the process.

8.2

Realizing Insight

We were able to extrapolate vital information that guided our design process
despite our limited access to the context of use and the users. Throughout the
project, we were able to create six dashboard widgets1 that within the dashboard app can be configured to create landing pages. In contrast to much of
extant literature, we had limited issues related to the realization of the insights
we gained. DHIS2 is argued to be quite flexible and able to host comprehensive, third party extensions. The dashboard widgets are technically lightweight,
but extends the functionality of DHIS2 in a direction not previously explored,
especially focusing on other aspects than the output and data visualization aspects. This substantiates previous scholar’s assessment of the software as flexible
enough to support unanticipated ways to a large extent. Despite the generally
straight forward process of technically creating widgets, some technical limitations were imposed on us by legacy technology and functionality limited to
native applications.
1 The dashboard widgets we have created are displayed and further outlined in appendix A
on page 131

94

8.2.1

Technical Issues

One of the most essential applications of the DHIS2 is the data entry application.
A health management information system would provide limited value without
any data. The data entry app is, therefore, one of the most used applications.
Despite its inherent importance, it is one of the oldest still running applications.
This suggests that the input side of the systems has received limited focus
compared to visualization and aggregation features. The legacy nature of this
important and frequently used application did place some restrictions on what
functionality we were able to build into the dashboard widgets.
One of the most prominent difficulties to users in Uttar Pradesh is related to
data entry. More specifically, the navigation that is required in order to get to
the correct data entry interfaces. To pull up a data entry form, a user must
click a minimum of twelve times. Coupled with the slow and unreliable network
connections seen at the facilities and general latency issues in the portal makes
data entry a quite cumbersome task. The data entry operators we got to interact
with during our facility visits found navigation in general difficult where they
often made mistakes, miss-clicked, or got lost. Several observed data entry
operators relied on a physical step-by-step guide to navigate the software. In
addition to the navigation hardships, there is no way of knowing if a given report
from a facility has been filled out and submitted without navigating through
the data entry interface to the particular report.

Figure 8.1: Fields Required to Open a Data Entry Form
The combination of experiences enticed us to try to tackle this issue by providing
a list of unsubmitted data reports assigned to the current user profile that is
sorted by upcoming deadlines. Clicking on a report would take the user to the
data entry app, with the specific data report open. This would effectively cut
down the necessary clicks from twelve to one, mitigating the need for printed
out step-by-step guides, preventing miss clicks, and significantly reduce time
spent waiting for pages to load. There would also not be a need to go searching
through the data entry application to check if reports were filled and submitted.
We were able to build a widget extracting all relevant reporting information,
coupling these to deadlines, and affording a one-click navigation option to the
data entry application. However, due to the legacy nature of the data entry
application, we were unable to pre-fill the required fields (see figure 8.1), so the
report the user clicked on were opened directly.
The second technical limitation is related to the degree of interaction between
a third party application and the core system allowed by DHIS2. Running custom dashboard widgets in an <iframe> limits how the third party application
can interact with the other functions embedded in the dashboard applications,
like filtration, ledgers, quick navigation, dynamically changes to visualization
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Figure 8.2: Dynamic Features Exclusive to Core Widgets
profiles, adding custom header-bar features (highlighted in red in figure 8.2).
Custom widgets are also not allowed to communicate with other widgets or applications. This hinders custom widget’s ability to be aﬀected by global dashboard filters or dynamical change the content in a related widget. These are all
features we would have liked to made use of in our widgets. We were able to
find workarounds to some of these problems while others remained as obstacles
we were unable to traverse.

8.2.2

Late Stage Usability Improvements

Despite the lack of prominent design challenges or technical limitations, I did,
however, encounter a third type of obstacle, eﬀectively hindering the realization
of the gathered insights. Making changes to a system that is live and being used
daily, and especially interface-related changes in a context where users heavily
rely on written guides and recollection can be a challenge. Despite the change
being an improvement to the system and valuable over time, it is diﬃcult to
change a technical system with a large user base without substantial support
and resources dedicated to user training as well as updating and redistributing
documentation.
Sestoft and Vaucouleur (2008) focused on the technical limitations imposed
by software products on customization. However, the social aspects did not
receive the same amount of focus. In our case, the technical aspects of the
software core (or kernel in Sestoft and Vaucouleur words) supports add-ons and
extensions in a non-intrusive manner mitigating any significant problems related
to future upgrades to the software core. However, the social aspects of changes
made Omega reluctant and quite cautious about if and when changes could
be implemented on a large scale in the field. It was eﬀectively hindering the
realization of usability design eﬀorts. This is not necessarily an inherent feature
of generic enterprise software and may be a factor in any large scale software
implementation.
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The difficulties of implementing usability improvements after the system has
been in use are further extenuated by e.g., Vilpola and Väänänen-Vainio-Mattila
(2005) and Mchome et al. (2010)s findings where user involvement is rarely
seen in a stage where improvements could be implemented without requiring
organizational change on a large scale after the software is put in production.
Implementation project’s tendency to evaluate the usability of the software in a
late or post-implementation phase (2010, p. 466) puts any attempts at usability
design in a problematic position where there are inherent obstacles due to the
way that the implementation project is structured and organized.

Figure 8.3: Late Stage Usability Improvements Hindering Realization

8.3

A new Usability Obstacle Category

We have thus far seen how some of the experiences and difficulties we encountered in the UP project fits within the two existing obstacle categories. However,
the majority of challenges described in the previous chapter does not fit within
either of the two categories we elicited from literature particularly well. The
lack of fit between the empirical experiences and the framework suggests two
things. First, it substantiates my previous statements of a gap in extant literature. We are, in my opinion, in need of more research focusing on software
improvement, especially where the aim is to improve software relevance, value,
and use for medical professionals. Secondly, the lack of fit implies the need
to extend the framework presented in chapter 4 with a third category (see figure 8.4). Previous literature has mainly discussed obstacles during the research
and data collection phase, or the difficulties experienced when insight ought to
be translated into software improvements. However, in the UP project, the most
significant problem was instead related to the establishment and maintenance
of a suitable environment for usability design.

Figure 8.4: A Third Category of Usability Design Obstacles
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I will here extend the framework presented in previous chapters with a third
obstacle category, the infertile environment. I build this category by leveraging
the insights and discussions I have had during my engagement in Alpha and
the UP project. I argue through the empirical experiences outlined in the two
preceding chapters that this new category is comprised of four key obstacles
to usability design, stakeholder resistance, excessive management orientation,
project handling, and external obstacles. These key obstacles are briefly outlined
in the following sections in relation to the UP project and summarized in table
8.1. The obstacles are subsequently discussed in relation to the two previous
framework categories and other related literature.
Table 8.1: Four Key Obstacles Constraining Usability Design in the UP Project

8.3.1

Stakeholder Resistance

The primary obstacle we experienced in applying principles of usability design to design the dashboard widgets was the resistance encountered by various
stakeholders throughout the project. The resistance encountered during the
UP project came primarily from high-level administrative managers at Omega
Health Trust who repeatedly refused access to the field, deprioritized usability
design efforts, and generally imposed hurdles to the process. We can, for instance, see how the top M&E manager in Omega had us scheduled to travel to
the furthest districts possible in the state - an action the Alpha practitioners
attributed to our failure to identify him as a key stakeholder and align our efforts with his short term needs. However, the resistance experienced was not
solely with a managerial origin. Developers within Alpha Consulting and District Program Managers in the field also contributed, making the resistance from
stakeholders a prominent obstacle to usability design.
I suggest perceived value, process familiarity, and a shared understanding as
vital facets contributing stakeholder resistance as a key obstacle. The obstacle
facets are summarised in table 8.2 on the following page and further discussed
in section 8.4.
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Table 8.2: Facets of Stakeholder Resistance

8.3.2

Excessive Management Orientation

As the UPHMIS portal strictly speaking is a management information system
used in the health sector, the managers are naturally a vital user group consider
when implementing software. However, usability design suggests that there
should be a symbiotic relationship and a balanced view of each user group’s
needs and influence. The orientation of the UP project thus posed an obstacle
due to the excessive focus on the needs and perceptions of the high-level administrative managers in Omega. The Omega managers are heavily involved
and exercise considerable influence on the design process. In contrast to other
user groups like doctors, hospital managers, store clerks, and others that use
the software in their work are overlooked and unable to influence the software
design.
The excessive management orientation can be described through a managerdriven process, where project managers serve as experts informing design and
where. I have summarized these facets in table 8.3.
Table 8.3: Facets of Management Orientation
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8.3.3

Project Handling

Insufficient project handling was a general problem throughout the UP project.
I have broken the project handling down to three contributing facets, communication, expectation management, and quality control. Communication was
a significant and repeated problem both internally within Alpha and Omega
respectively, and in-between the organizations. In Omega, there where multiple
departments with different priorities and colliding rationals. It was challenging
to meet the expectations, negotiate changes, and align project actors with Alpha’s struggle to visualize the workload required. A constant time pressure was
as a consequence upheld, which again affects the short term ability to conduct
quality control were software with bugs, and errors are put into production influencing the usability design process. The way we cumulatively handled the
project and actors left limited resources and flexibility available to usability
design.
Table 8.4: Facets of Project Handling

8.3.4

External Obstacles

This last category is comprised of factors external to the project itself yet still
pose as obstacles we have to traverse. Firstly, we have practical challenges
like usability and scale. Engaging users in design activities entails substantial
travel distances, arrangements, and agreements. Secondly, conducting usability
design is a collaborative process requiring resources, competence, and time.
These are scarce resources in this context where both the software creators and
health sector practitioners would need to prioritize and invest time and effort
into the process. Lastly, despite all precautions, unforeseen events can still be
detrimental to any project. These obstacles are collectively attributing to the
challenges of usability design and posing as obstacles to the process.
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Table 8.5: Facets of External Obstacles

8.3.5

An Infertile Environment for Usability Design

In the previous sections, I argued that stakeholder resistance, an excessively
management orientated process, the project handling, and external factors faced
were detrimental to our application of usability design in the UP project. These
are obstacles to the facilitation of the usability design process. In our case we
saw the obstacles create an infertile environment where it was troublesome to
do usability design. The experiences outlined in this thesis have displayed the
disservice an infertile environment has on the usability design process and how
it poses as a fundamental obstacle to the process.

Figure 8.5: Four Key Obstacles Obstructing the Process Facilitation

8.4

Obstacles Constraining Process Facilitation

I have this far in the chapter used the two exiting obstacle categories to structure and discuss my experiences in Alpha. I have subsequently extended the
framework with a third category of usability design obstacles, the infertile environment. In the next sections, I will discuss and reflect on the newfound
categories, and some of the obstacle facets in further detail. Then I will discuss
this new category in relation to the usability design process and the two other
obstacle categories. Lastly, I conclude the chapter by proposing five practical
recommendations based on the newly derived obstacle category, and offering
some thoughts and reflections on my research.
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8.4.1

Perceived Value

The challenges of low motivation for user involvement in Alpha Consulting and
difficulty gaining acceptance for user involvement and thus access to the field
from Omega Health Trust both speak to a perception of limited value. When
there is a perception of low value and return of the investment, it is not surprising
that this perception brings a coupled reluctance and resistance. The project
was interestingly built on the client’s problem of lacking ”user-friendliness”.
However, it proved difficult to gain support and acceptance for the methods and
activities that are argued in literature and by the digital development principles
to solve usability problems.
Employing design activities in other health implementation projects, Alpha was
engaging in parallel to the UP project were also challenging. In the AMR project
(Heggebø, 2020; Uglebakken, 2020; Kirkebø, 2020), for example, access and attempts at design activities where also denied, however not due to the client’s
refusal. In their case, the resistance came from a senior project coordinator in
Alpha Consulting. She was under the impression that lower-fidelity prototypes,
similarly to the case seen in Watkins et al. (2015), had limited value. Instead a
solution had to be implemented in DHIS2 before they could undertake any further user engagement. The sentiment here was that they had to show something
substantial for their previous visit, and ”not waste their time” with sketches and
concepts. The configurable nature of DHIS2, in essence, replaced prototyping
activities and formative evaluations. The prototype was, in other words, both
an advanced ’prototype’ the client had to approve. Once approval is granted,
the prototype ’emerge’ as the finalized design object and put into production
(Pries-Heje and Dittrich, 2009).
The standard way of implementing software in Alpha does not recognize the
value of user involvement and input during the implementation process. The
first time end-users are involved in the process is during the training phase where
they are told how to use the software. This is seemingly not unique to Alpha’s
way of implementing software. Scholars like Johannessen and Ellingsen, and
Vilpola and Väänänen-Vainio-Mattila (2012, 2005) also report similar findings.
However, what I find interesting is the lack of value attributed to any user
input or feedback during this phase. Any resistance encountered during the
user training is ascribed to the user’s unfamiliarity with the system - a lack of
fit or sub-optimal design is not considered.
”It will take some time for them [end-users] to accept it, but after time they will
definitely accept it”
- Implementer, Alpha Consulting (sic)
Any additional changes beyond the initial requirement specification document
were argued, similarly to in Smith et al. (2003), to require an additional project
or is handled as a separate upgrade request at a later time. The sentiment in the
above-mentioned quote is also often found in literature calling for increased enduser training efforts (e.g. Wong et al., 2016; Garrib et al., 2008). Martin et al.
(2004); Martin (2006); Martin et al. (2007), for instance, illustrated in their papers how technical problems that cannot be easily fixed are instead turned into
user problems that have to be dealt with through training efforts when they, in
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fact, are technical challenges. The perception of solving problems through training stands in contrast to Kaipio et al. (2017) findings where usability problems
were shown to be persistent throughout time and not solved by familiarization
and substantiate the lack of perceived value and importance of usability design
and end-user engagement during the implementation process.

8.4.2

Shared Understanding

The actors involved in the process have opposing values and utilize the same
words and phrases to indicate different things - which renders efficient communication and collaboration an unnecessarily difficult task. In the design world, we
often emphasize that we, as designers, need to speak the user’s language2 . Language is, in this sense, not meant to be literal, despite it being pointed out in the
literature review that not speaking the same language is an obstacle. The user
language does, however, refer to the language spoken in the user’s particular domain. Take a medical doctor as an example where medical jargon is a large part
of the communication and essential to be understood by designers. The analogy of speaking the user’s language both can and should be extended in design
projects also to entail other stakeholders involved in the process, whether they
are internal to the organization or external parties influencing the process. We
experienced that the different organizations ascribed different and sometimes
contrasting values, views, and thoughts on usability design, what the process
should entail, and outcome. In turn, this made it difficult to pull in the same
direction, maintain a mandate, and deliver on the expectations of all stakeholders. Carlile (2004) demonstrated a similar sentiment in his paper where different
departments within a car manufacturer were unable to effectively communicate
based on misalignment on a syntactic, semantic, and pragmatic level and how
assessing knowledge across these boundaries are vital to the production of a
car. Similarly, we see how we in the UP project lacked a common lexicon, the
interventions where build on different rationales, and a colliding perception on
what was needed to reach the project’s goal of software improvements.

8.4.3

Process Familiarity

Introducing an unfamiliar process, with a significantly different perspective and
guiding rationale is no small feat. Neither organizations were familiar with
the new process model of usability design and what it entailed and required.
The actors lack process familiarity, and the lack of a user-centered tradition
(Smith et al., 2003), as seen in the Scandinavian discourse, further complicated
the process. The bottom-up and iterative sentiment was highlighted by Alpha
Consulting practitioners as unfamiliar and challenging to understand, where
different sentiments and means were highlighted. When we tried to create an
environment without the usual restrictions, the project teams still stuck to their
conventional approach to implementation (outlined in 6.2 on page 62). The
process leaves a negligible role for frontline workers (Johannessen and Ellingsen,
2012), instead focusing on bringing value to, and acceptance from, the project
2 See

https://www.nngroup.com/articles/ten-usability-heuristics/
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managers - not the workers who have to use the software daily. This suggests
two things, first that the implementation process followed by Alpha does not
manage to achieve usability and the fit intended during software implementation
Dittrich (2014). Secondly, it substantiates a slight adaptation to Byrne and
Sahay (2007) and Hussain et al. (2012) recommendation where the participatory
capacities of the end-users are needed to be built. Our findings suggest that
the implementation-level design capacity in consultancies like Alpha or clients
like Omega are needed to be built. When this capacity is lacking, we can
see how the overall deviations from the regular procedures and misconceptions
about the process contribute to the overall resistance experienced. Hertzum and
Simonsen (2019) competence classifications could here serve as an inspiration
and a starting point for future scholars.

8.4.4

Management Orientation

As the UPHMIS portal strictly speaking is a management information system
used in the health sector, the managers are naturally an important user group to
design for when implementing software. However, there is an interesting divide
in types of managers involved in the process and the degree of influence they
have on the process. There are, in my case, two types of managers. Lending the
concepts from Rosen (2020) categorization of stakeholders, I argue that there
are a divide between what I term frontline managers working at health facilities
and the commissioner managers seen in Omega Health Trust. The commissioners are according to Rosen”the person or group who initiates the project and
bank roles it.” (2020, p. 27). Therefore they also receive the most amount of
attention. In terms of influencing design Damodaran (1996) introduced a continuum with three concepts distinguishing levels of involvement in the design,
informative, consultative and participative. Borrowing these concepts, I argue
that the end-users, like data entry operators and block program managers in our
case, are involved in a negligible way. They are rarely informing the designing
process, and are mostly told how to use the software. The commissioner managers, however, exercise great influence on the design process and is involved in
a consultative manner. Their feedback and needs are prioritized above all else.
The frontline managers rarely take part in the implementation process itself.
However, due to the nature of the management information system, Alpha still
considers their needs and focuses on providing managerial value like statistics
during the implementation process.
Usability design suggests that there should be a symbiotic relationship and a
balanced view of each user group’s needs and influence. The orientation of the
UP project thus posed an obstacle due to the excessive focus on the needs and
perceptions of the high-level administrative managers in Omega commissioning
the software. These managers are heavily involved and exercise significant influence over the design process. Other user groups like doctors, hospital managers,
and store clerks that use the system in their work are overlooked and unable to
influence the software design.
Having managers and the developers serve as the only experts informing the design of software have been discussed for decades Grudin (e.g. 1991). The power
imbalances related to the commissioning role have also been problematized in
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the HIS and fields, where the needs of the international donors and others funding development is prioritized over anything else (e.g. AbouZahr and Boerma,
2005; Sæbø et al., 2011; Manya et al., 2012; Mudaly et al., 2013; Kossi et al.,
2013). In terms of this thesis, the excessive management orientation stands in
contrast to the principles emphasized in usability design, where performative
insight is accentuated.

8.4.5

Project Handling

The UPHMIS project is a large-scale health software implementation project
involving multiple sizable organizations with differences in priorities and goals.
A key success factor to such a project is the robust handling of the project
where the actors and initiatives are aligned and pulling towards a common goal.
However, it is my experience that we could have been more successful in handling
the project. In my case, our failure to identify the M&E department within
Alpha as an essential stakeholder to the success of our project later proved to
be a substantial obstacle. The M&E team were the primary source of resistance
from the client organization. I am inclined to believe that our efforts would
have been more successful if the team leader for Omegas M&E’s would have
been an active part in the client meetings and during the client-infrastructure
negotiations. However, our experiences overall substantiate Puri et al. (2004)
findings regarding the initiation of bottom-up approaches, like usability design,
in a hierarchical context like India.

8.4.6

External Obstacles

The external obstacles we faced range from extraordinary events such as strikes
and declared public health emergencies to more trivial practical issues like vast
travel distances. While there is little to do to address the difficulties of unforeseen events rather than regroup and try to adapt, I would argue that they are
classified as a surface level obstacle. The resource-constrained nature of the implementation projects Alpha is undertaking; however, is a more notable obstacle
in this particular context. As a researcher, I had both the time and resources
required to pursuit end-user engagement at my disposal. Alpha Consulting is
regularly dealing with tight budgets and short deadlines, restricting their ability
to prioritize traveling substantial distances to engage users. I would also suggest leveraging existing meeting fora like the monthly review meetings - like we
had planned to do during the third segment of my engagement. Then one can
elicit a substantial amount of perspectives without costly monetarily or timely
investments. Moreover, as I tried to illustrate from the persona and scenario
workshop, there are still ways of employing a more ’use centric’ perspective
during implementation. The participating teams in this workshop produced interesting concepts. They founded their argumentation in the needs and tasks
of the user substitutes illustrating the benefit and potential of usability design
even in a constrained environment and limited user research. After I left India, the practitioners in Alpha have also described how they are exploring the
notion of usability design further in other implementation projects. It would,
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therefore, be interesting to follow up on the experiences Alpha gains from their
other projects.

8.5

Obstacle Categories and Design Process

Throughout this thesis, I have built and extended a conceptual framework for
usability design obstacles by examining literature and conducting usability design during the implementation of DHIS2 for the public health sector in India.
Through these modes of inquiry, I have proposed three overarching categories of
usability design obstacles. Extant literature pointed out obstacles that, in turn,
make it challenging to learn about users and their practices, or obstacles that
make it hard to realize the acquired insight. Through my engagement in India,
we learned about a new category of obstacles, making the process of facilitating
usability design difficult. In the next sections, I will discuss this new category
in relation to the two derived from literature and placing them in the usability
design process.
In terms of the severity of the obstacles, all three category places constraints
on researchers and practitioners trying to use usability design to create or improve software. These obstacles may turn out to be detrimental to the project.
However, I would argue that some are more fundamental in nature than others.
Relating the discussion to the UP project, we were able to avoid most obstacles outlined in previous literature related to the difficulties of learning about
use. This illustrates both the value of researching the obstacles and that we can
adjust accordingly. We did also encounter technical limitations hindering the
realization of some insight. However, scheduled changes to the DHIS2 core will
rectify these problems. This does not automatically mean that all realization
obstacles are removed - there would still be the issue of deploying changes, as I
outlined in section 8.2.2. My point here is, however, that we are with time able
to address and surpass the obstacles.
Another interesting aspect of the three obstacle categories is the effect they
have on the project throughout its life-cycle. Obstacles sorting under either of
the three categories have the potential to influence the end product and, thus,
affect the software’s usability. However, seen from a process perspective, the
two categories derived from literature primarily affect a specific portion of the
process (see figure 8.6 on the next page). The empirically derived notion of
an infertile environment, however, will influence the process as a whole. The
obstacle is encountered before either of the others becomes something we have
to think about or tackle. Nevertheless, these types of issues have still received
little focus in research. As researchers and practitioners, we have to work to
establish a suitable environment for usability design and continuously maintain
it throughout the process.
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Figure 8.6: Obstacle Categories in Relation to the Usability Design Process

8.6

Practical Recommendations

Based on the obstacles identified, I suggest five recommendations to future scholars or practitioners who aim to improve health systems by employing principles
for usability design. I would argue that these recommendations go beyond recommendations such as ’design with the user’ seen in, e.g., Waugaman (2016) to
more practical recommendations for interventions in real-world projects (Mathiassen, 2017). I argue that these recommendations would help go from stakeholder resistance to acceptance by establishing a mandate grounded in a shared
understanding of the process, the means, and ends. This way, a more symbiotic project orientation can be established. By visualizing the value of usability
design following the stakeholders’ goals and rationale, the mandate is upheld.
A shared understanding would also go along way towards the management of
eventual colliding or contradicting expectations. The agreement and mediation fora can prove useful for the management of the overall project. These
recommendations can collectively help establish an improved environment for
usability design.
1. Identify the key stakeholders, actors, and influencers of the implementation process. What are their goals, motivations, interests, values, rationales, and perceptions?
2. Establish a shared dictionary and ensure alignment on a semantic, syntactic, and pragmatic level (Carlile, 2004). If you speak their ’language’ they might be inclined to let you speak yours.
3. Utilize the established insight and shared knowledge to establish an agreement between all the involved parties ensuring the required mandate for
the process. Clarify each organization’s responsibilities, tasks, and deliverables. Establish a forum where unforeseen and required changes can be
negotiated.
4. Team up and collaborate with local practitioners. Leverage their insights
and skills throughout all phases of the process. Contribute back to the
practitioner’s skill set by disseminating knowledge covering the usability
design processes, techniques, and perspectives. By honing their design
skills, you build capacity that is vital to leverage during the process and
in future endeavors.
5. Demonstrate and visualize the output and value of each user interaction
to all stakeholders. Relate the learnings to the aspects identified in the
first step to maintain and upkeep the established mandate.
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8.7

Research Challenges and Limitations

8.7.1

Usability Design and Obstacle Implications

When trying to identify potential obstacles to a given process, the definition of
the process will have inherent implications for the potential findings. Usability
is a term that has many diﬀerent nuanced definitions, which are a typical critic
of the field (Seﬀah and Metzker, 2004 and Tractinsky, 2018). By changing the
way we as researchers look at the problem, the aims, scope, or means of the
process, we are making choices regarding the possible obstacles that can be
identified and encountered. Taking a socio-technical perspective and studying a
context in which the problems guide the research are defined by the client, and
the actors in the process lend itself to finding obstacles related to this particular
aim. Taking either a systems theoretical or critical perspective as a researcher
changes the lens and fundamentals of which we view the organization and object
of study - and in turn, the results are produced. In a Participatory Design (PD)
process, for instance, the aim is to produce the design process democratization
and ultimately aﬀect policy. Orienting usability design around this end, with
the accompanying critical perspective, would potentially produce and encounter
diﬀerent obstacles than in this process where users are thought to influence a singular artifact to improve said software. I can imagine that employing a process
where the aims where democratization and workplace design through empowerment and participation would encounter significantly more resistance (Puri
et al., 2004) and other obstacles in this context - although a similar framework
could be adapted to aid in the categorization and analysis.
In this thesis, I have based my learnings by contributing to a single implementation project in Uttar Pradesh, India. However, during discussions with
my practitioner colleagues, they felt like the obstacles encountered in the UP
project had relevance beyond the scope of that particular case. They often related the obstacles we encountered to other implementation projects they had
experienced. I am also inclined to believe that the practical knowledge derived
in this thesis can prove valuable beyond the scope of this single case (Flyvbjerg,
2006). Throughout this thesis, I demonstrated how I was able to steer clear of
the obstacles outlined in previous literature. Similarly, the obstacles outlined
in this thesis can be used as a guide and sensitizing device for future research
projects and interventions in a similar context.

8.7.2

Methodical Challenges

This project did not turn out how I had intended it when we initiated the
project. The initial thought was to positively impact and practically contribute
to the problem experienced in the field through leveraging design literature.
In this regard, I came up short. Looking back at the process, I keep questioning whether the client-system infrastructure we established was suﬃcient to

108

facilitate this process. The infertile environment we experienced in this process suggests that we could have facilitated a better environment for usability
design by improving the client-system infrastructure and alignment process. I
imagine that identifying the M&E team at Omega as a key stakeholder to the
process at an earlier point could have improved the process and our outcomes
significantly.
The emergent changes in the field required changes and adaptations to the research design. However, by being receptive to changes, I was able to turn around
during the field activities and leverage my insights and the shared experiences
as an advantage. The principles of a collaborative, pragmatic, and engaged
scholarship managed to stay as a constant and proved to be rewarding. I am
not confident that I would have been able to produce similar results without
learning from actively taking part and trying to contribute to the project. Hustad and Stensholt (2017) demonstrate a more detached approach in their study
where they create a framework and accompanying guidelines for decision making in regards to the tailoring of Enterprise Resource Planning software during
implementation. However, following a similar research design would not afford
me the same level of report and access to the project participants, their reflections, and actions - thus limit the depth of knowledge (Sanders and Stappers,
2012).
I have also noted that by taking part in a project lead by practitioners form a
local technical consultancy; I did not have ultimate control over the research
process. This, in turn, has made the action research cycles less rigorous. However, I have been able to steer the project to an extent where the learning’s the
process produced were complementary and oriented around a singular research
theme. Being part of a local consultancy and project team has also afforded significant advantages and afforded me the ability to follow a more organic project
compared to a project where I, as a foreign and visiting researcher, lead the
process.

8.7.3

Unforeseen Events

There have been many challenges I have had to overcome during this thesis
work. Everything from anticipated challenges like the language and culture
barrier. To unexpected and sudden events such as massive strikes, politics,
public health emergencies, and severe illness requiring the immediate return
and medical treatment in Oslo, Norway. During the write up of this thesis, a
global virus pandemic struck and forced changes to the analysis and conceptualization phase. In the following sections, I will, therefore, describe some of the
extraordinary challenges we have faced during this project.
Strike
My first trip to India was centered around project initiation, getting to know
the project actors and domain, and a plethora of design activities involving
operational health practitioners to inform the design discovery phase of the
project. The acquired insight would, from there, be built upon throughout the
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project and inform the software artifacts we where to create. However, a farreaching strike initiated by the National Health Mission stood in the way of
our planned design activities throughout Segment I. These early disruptions in
the project did naturally have effects on the overall process progression and the
value gained in the initial phase. This can naturally have influence Omega as the
commissioner of the project perception of the value derived from the project and
its initiatives. However, this perception was never brought up by representatives
from either Alpha or Omega during our discussions and cooperative analysis
sessions. On the contrary, the obstacles that we encountered where practitioners
described as valid and relevant for multiple projects in Alpha’s portfolio.
Acute Illness
I had intentionally planned two trips to India. First, a shorter trip in January
and February, to get to know the actors and context, gather some initial data,
and get the project up and running. Then to return later that year for a longer
and more extensive field trip from September to December. However, after a
few weeks during my second trip to India, I got ill, and the complications from
the illness forced me to return to Norway to get medical treatment. We limited
the severity of the medical intervention to a degree that temporarily stabilized
my condition while allowing me to return to India for a third and final time that
year so I could wrap up my involvement in the project. However, my abrupt
exit did somewhat disrupt the flow of practical intervention, user engagement,
and client handling.
Declared Public Health Emergency
I experienced the horrors of air pollution first hand, especially during my third
trip to India when Delhi National Capital Region (NCR) experienced recordbreaking levels of air pollution short after the Hindu festival of Diwali. The
pollution levels resulted in the Chief Minister of Delhi NCR describing the region as a toxic gas chamber3 . The government responded by declaring a public
health emergency, closing all public and private schools, suspending all construction efforts, implementing odd-even policies, and re-routing and canceling
flight traffic due to the thick blanket-like smog. Air pollution masks were given
out by authorities, and everyone was urged to stay inside.
Despite our best efforts to mitigate the damages and create a more safe environment by staying inside, purifying the air, and continually wearing masks,
we did experience physical effects that polluted air have on the mind and body
over time. We had continuous headaches, nausea, sore eyes and throats, general
respiratory problems, and issues with fatigue, sleeping, and general focus. The
few times I went outside, I could not see more than 10-20 meters in any direction
due to the thick smog. I did for a change not require my prescription glasses
- as the smog limited my vision to a greater extent than my nearsightedness.
The severity of the air pollution got to a point where my fellow lab scholars and
I had to travel out of the region for an extended time, affecting my ability to
3 See

https://twitter.com/ArvindKejriwal/status/1190124368241795073
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engage in the UP projects. At this stage, there where limited relevant action
going on in the UP project. I was, however, able to learn and contribute to
another project Alpha was engaged in during this time4 .
COVID-19 Pandemic
Soon after our return to Oslo, Norway, the world was notified of a dawning of
what became a global pandemic. A novel strand of the coronavirus (SARSCoV-2, popularly referred to as COVID-19) was identified to have entered the
human domain. The virus spread rapidly and caused havoc worldwide, and I
experienced the second public health emergency - were schools, public services,
and private companies alike closed down. All non-essential personnel was asked
to partake in a nationwide quarantine5 . The consequences for me personally and
this thesis are negligible in the grand scheme of things. However, the totality
of extraordinary incidents endured during this thesis has added to the overall
difficulty and has had a notable impact on the work presented. Writing up your
first-ever academic publication is no small feat. Doing so in increased isolation
and from a less than ideal working environment has put additional strains on the
process. The mind of your research colleagues and other involved stakeholders
are, as Walsham argued, one of the researcher’s most excellent tools (Walsham,
2006, p. 325). There you can test out and discuss ideas and conceptualizations
- a luxury I did not have to the extent that I had planned for and intended in
the design lab.

4 The

AMR project and the activities in Himachal Pradesh are further covered in Uglebakken, 2020; Heggebø, 2020; and Kirkebø, 2020
5 See https://lovdata.no/dokument/LTI/forskrift/2020-03-15-294
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Chapter 9

Conclusion
In this thesis, I have explored the obstacles to usability design by trying to design
meaningful and relevant dashboards for facility workers in Uttar Pradesh, India.
As part of a collaborative team of local practitioners, I tried to intervene in the
software design by emphasizing usability and bringing in theory and principles
for design and digital development outlined in extant literature. We experienced
first hand that conducting usability design and taking principles to practice was
no small feat. The action research project thus lead to a need to understand
why it turned out to be so diﬃcult. My research eﬀorts eﬀectively turned from
interventionist action research into a case study where I asked; What are key
obstacles constraining usability design when implementing health management
software in the public health sector in India.
Approaches to design where usability is the goal have received vast amounts
of focus. Many investigators have developed methods and methodologies that
ought to embed usability into software artifacts. However, the aspects that hinder usability design have not received a dedicated focus thus far. In my empirical
case, I have shown that there needs to be a suitable environment for usability
design activities to occur. By reviewing extant literature in relevant contexts,
I presented in chapter 4 the start to a conceptual framework where I classified
the extant literature. Here we found two overarching obstacle categories related
to 1) acquiring knowledge - learning about use, users, and their practices, and
2) realizing these insights to embed usability within software. My empirical
case builds on both categories by, for instance, problematizing how late-stage
usability improvements lead to issues realizing software improvements. Further,
I introduce a third category of usability design obstacles by illustrating how
an infertile environment where the primary detriment making facilitating the
usability design process difficult.
There are, as discussed in the previous chapters, multiple factors and facets
that constrain the usability design in this project. I do, however, argue that
the primary constraint to our application of usability design in the UP project
was unaligned rationalities in a manager driven process where the client and
developers served as experts, and where the prominent influence in the creation
and implementation of the software. Through trying to build software as part
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of local software development and implementation consultancy, arranging design and implementation workshops, discussing and analyzing data with local
practitioners and managers, and a thematic analysis of the empirical data I
point to stakeholder resistance, an excessive management orientation, and the
project handling as vital factors influencing and constraining the usability design
approach. These three obstacle categories, in combination with the external factors faced, together form an infertile environment - making process facilitation
a fundamental obstacle to usability design.
I would also like to take a step back and argue for the importance of knowing
about and understanding the potential obstacles to usability design and similar
efforts. A wealth of literature promote specific design methods, methodologies,
or ”design with the user” as a more general mantra. However, as I illustrate
in this thesis, pulling off these design efforts is not as easy as extant literature
makes it sound. Multiple aspects need to be in place to ensure prosperity for
design efforts. The aspects relate to both organizational and technical factors
that need to be addressed within the IS field so that the principles from the
usability design approaches can be utilized to their fullest potential.
Some literature point to surface level obstacles and difficulties encountered when
you are already conducting usability design or engaging end-users. However, I
was able to engage and learn from end-users in a productive manner that afforded us in the UP team insights we otherwise would not have. Usability design
thus proved successful in informing design. However, my empirical case illustrates a more fundamental obstacle in creating an environment and a mandate
that facilitates these processes. I illustrated, for example, the importance of
stakeholder process acceptance in order to go beyond principles and mere recommendations of user involvement. There is, however, still a need for more
research covering how viable environments and sufficient mandates are built. I
make an effort to start contributing to this gap by leveraging the framework and
empirical experiences to propose five practical recommendations. The aim is to
help researchers and practitioners go from stakeholder resistance to acceptance,
and avoid the other pitfalls outlined in this thesis. Future scholars can also
use the framework as a reference for potential obstacles and can reflect on how
to avoid them prior to engaging in real world projects. It is essential to know
about the obstacles one may encounter, and how to gracefully traverse them if
we are to improve the quality and usability of health software implementations
and support health workers in their efforts to provide the best and most effective
care possible.

9.1

Contributions

My research project has a multifaceted contribution. The overall findings in
this thesis enrich our knowledge of the process of implementation of packaged
software. More specifically, the issues to achieving the mandate and continued
support to facilitate usability design create usable software with relevance to
the end-users. My case suggests that there are aspects required before the
promotion of user-oriented processes and participation in the implementation of
health software. Thinking about end-user acceptance is not enough. In order to
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address the issues end-users face, it is vital to ensure process acceptance.
There are, in general, scarce research focusing on usability design obstacles,
and the extant literature that discusses these types of hindrances does so in
a sporadic manner. By proposing a framework for usability design obstacles
in chapter 4 and later expanding it in chapter 7 I have provided a start to
a more rigorous and comprehensive coverage of usability design obstacles in
future research. This conceptual framework can serve as a reference for future
HIS strengthening endeavours by preparing researchers and practitioners on potential obstacles. The framework can also serve as an analytical tool or lens to
discuss and identify further obstacles. I have demonstrated for instance in chapter 8 how the framework can be used to enable and structure discussion.
I have also leveraged the insight contributing to this implementation project
and conceptualizing a framework for usability design obstacles to propose five
practical recommendations for future scholars and practitioners alike that would
like to emphasize and embed usability into software artifacts. The recommendations are a meaningful addition to guides such as the principles of digital
development and aim to help practitioners and researchers establish and maintain a prosperous environment for design - and ultimately, leading to improved
usability in health software implementations.
Despite the difficulties we faced in conducting usability design, we were able to
deliver a set of dashboard widgets and suggestions towards a few pre-defined
’landing page’ dashboards to Omega and the health sector in Uttar Pradesh.
We had higher ambitions for their numbers and designs; however, the obstacles encountered refrained us to learn more about the context of use and the
innovations we could have provided. The current widgets are designed based
on assumptions, some user insight, best practices, and the experiences of Alpha Practitioners both in UP and similar use contexts within India. Despite
these shortcomings, they still provide a practical and tangible contribution to
the users of DHIS2 at the 30.000 health facilities in the state. The end-users we
were able to engage where enthusiastic and noted that the dashboard widgets
would positively impact their workflow. We have also shared our experiences
working on creating custom third party dashboard widgets with the DHIS2 Core
Team, who leverages this insight to make future custom dashboard widgets more
powerful and simpler to create.
Throughout my research, I have tried to the best of my ability to emphasize
reciprocity throughout the process. As an example, I have contributed to the
design capacity in Alpha, by explicitly focusing on expanding design knowledge
and practice through workshops and other learning arenas. The workshops and
training sessions were well received, and I saw great progression from the first
exercise to our last session. There is, as in all aspects of learning, still ways
to go and more to learn. However, the contribution we in the design lab made
to the design capacity is a notable start. They have since become determined
to emphasize these leanings and work towards implementing the techniques
and focus areas in other implementation projects. I have also contributed to
discussions, design deliberations, and implementation efforts in other states and
counties that Alpha Consulting engages in.
My learning’s and experiences also influence and informs research in HISP gen-
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erally and the DHIS2 Design Lab specifically. Now there are 14 new master
students in the lab continuing and expanding on the knowledge derived here
and in the other parallel lab projects. Five of the new students have recently
traveled to Malawi and Tanzania, where they, based on the leanings presented in
this thesis, are working to establish the required base and foundation to be able
to explore and conduct usability design in the implementation efforts.

9.2

Future Research

There is much information that is yet to be uncovered and explored concerning
the creation and implementation of meaningful and relevant software solutions
in the health sector. I firmly believe that we have the potential to elevate the
provision of care and health software by employing usability design and striving
for usability in software. This is a research area that, in general, both deserve
and require more focus from scholars in the future. I will, therefore, end my
thesis by outlining how my work can be built upon and extended. There are
also a few interesting topics that have surfaced during my thesis work that can
be viable avenues for further research.

9.2.1

Building on and Expanding the Framework

One area of further research could be to explore and refine the framework presented in this thesis. The framework is a conceptual advancement allowing a
more structured view on identified obstacles. This is a start to address the literature’s overall gap and can serve as both a starting point or guide for future
research practitioners. I would thus suggest future researchers apply the framework in both similar as well as new contexts. For example, I imagine that there
are multiple fascinating learnings to be had if I were to conduct a similar study
embedded within an organization such as Omega Health Trust. The framework
can potentially be extended with multiple new overarching categories. Each of
the already outlined categories can be explored in further detail, deepening our
understanding of these crucial phenomena, and ultimately providing the insight
required to traverse the obstacles gracefully.

9.2.2

HIS Strengthening Through Usability Design

I would also like to suggest a similar starting path to the one I had in this thesis.
Trying to improve health software is a novel and valuable contribution, both
practically and academically. The extant literature covering potential pitfalls
in relatable contexts proved to be of much value to me in our attempts at
usability design. I would thus suggest future scholars to be curious and vested in
reading literature. I found high returns on the time I invested in reading extant
literature, which informed and guided my research efforts. For instance, I was
able to quickly build trust and a productive rapport with informants by engaging
with a vested interest in culture and language and an emphasis on reciprocity.
These are just a few examples of the steps I took based on recommendations
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by previous scholars. I hope that my experiences will further help and inform
scholars intending to improve the usability of software used in the health sector
and that future attempts should be more successful. Continuing exploring HIS
strengthening through usability design could be a fruitful and compelling path
for further research.

9.2.3

Building Design and Participation Capacity

A vital aspect of the HISP project in general and the project we undertook
in specific is the emphasis on reciprocity and capacity building. Our goal was
to design and build locally relevant and meaningful software tools for health
workers in the state through an increased focus on use and user involvement.
Thus, building local design competence has been one of my main priorities so
that we could jointly explore and come up with the best possible solutions. This
has been done through the practical project in UP. Moreover, I have also arranged both formal and informal learning sessions that were open to interested
parties. The ”scenario and persona” workshop in Segment I and the ”Design of
Locally Meaningful Technologies” week-long workshop in Segment IV can serve
as an example of the more formal sessions held throughout my engagement in
India. These efforts were partly inspired by Hussain et al. (2012) reflections on
how they could improve their future design efforts in Cambodia. The authors
proposed to disseminate design knowledge to build the informant’s ability to
participate during design activities. I had a slightly different goal for knowledge
dissemination in my work. I intended to strengthen the internal design collaboration within the project team and implementation organizations during the
project. However, I would like to propose both as compelling research directions
and deserving of dedicated research. I would also like to suggest that conducting a similar effort within a software client organization could be a viable and
engaging research project.

9.2.4

How Do We Establish a Viable Design Environment?

Throughout this thesis, I illustrated how the UP project’s infertile process environment was a significant obstacle to the design process. I also argue that it is
essential to understand the process facilitation obstacles and why they occur to
transcend them. A natural and engaging follow-up question for future research
is, thus, how do we go about establishing viable environments for usability design approaches? Understanding the differences in the aims of design could be a
starting point. I suspect that the project mandate and differentiation between
a process seeking to answer what we should build, and a process exploring how
we should go about creating something already specified is vital.

9.2.5

What Do We Need to to Design?

Another question that has surfaced during the work on this thesis is what we
need to know as designers and software creators to build usability into our software artifacts. There is, as I outlined in chapter 3, a vast amount of methodolo-
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gies can be followed when conducting design. The basis of a process is a valuable and essential guide. However, there are no real-world projects where these
guiding theories could be followed to the letter. The process always changes.
In terms of improving software, the methods and methodology only serve as a
tool-set from which the applicant can be creative and apply them to learn and
uncover information. Adaptions and changes based on emergent situational
changes are still needed. Extant literature has shown that multiple different
means can be employed to improve software. I thus question what we need
to know and learn in order to produce usability in software. As one of my
colleagues in Alpha Consulting said, ”One thing is to say that we should take
user feedback, but how should we go about doing that?” To start answering this
question, it is essential to know what we are looking for. When the learning objectives become more explicit, it is easier to improvise, compromise, and adapt
to reach these insight goals and build practical recommendations.
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editors, End User Development, Human-Computer Interaction Series, pages
427–457. Springer Netherlands, Dordrecht.

122

Fischer, G., Giaccardi, E., Ye, Y., Sutcliffe, A. G., and Mehandjiev, N. (2004).
Meta-design: A Manifesto for End-user Development. Commun. ACM,
47(9):33–37.
Fischer, G. and Scharff, E. (2000). Meta-design: Design for Designers. In Proceedings of the 3rd Conference on Designing Interactive Systems: Processes,
Practices, Methods, and Techniques, DIS ’00, pages 396–405, New York, NY,
USA. ACM.
Flyvbjerg, B. (2006). Five Misunderstandings About Case-Study Research.
Qualitative Inquiry, 12(2):219–245.
Fogli, D. and Piccinno, A. (2013). Enabling Domain Experts to Develop Usable Software Artifacts. In Spagnoletti, P., editor, Organizational Change
and Information Systems: Working and Living Together in New Ways, Lecture Notes in Information Systems and Organisation, pages 419–428. Springer
Berlin Heidelberg, Berlin, Heidelberg.
Gargeya, V. B. and Brady, C. (2005). Success and failure factors of adopting
SAP in ERP system implementation. Business Process Management Journal,
11(5):501–516. Publisher: Emerald Group Publishing Limited.
Garrib, A., Stoops, N., McKenzie, A., Dlamini, L., Govender, T., Rohde, J., and
Herbst, K. (2008). An evaluation of the District Health Information System
in rural South Africa. 98(7):4.
Ghosh, I., Chen, J., Ming, J., and Abouzied, A. (2015). The persistence of
paper: a case study in microfinance from Ghana. In Proceedings of the Seventh
International Conference on Information and Communication Technologies
and Development, ICTD ’15, pages 1–10, Singapore, Singapore. Association
for Computing Machinery.
Given, L. (2008). The SAGE Encyclopedia of Qualitative Research Methods. SAGE Publications, Inc., 2455 Teller Road, Thousand Oaks California 91320 United States.
Grudin, J. (1991). Interactive Systems: Bridging the Gap Between Developers
and Users.
Gulliksen, J., Göransson, B., Boivie, I., Persson, J., Blomkvist, S., and Cajander, (2005). Key Principles for User-Centred Systems Design. In Seffah,
A., Gulliksen, J., and Desmarais, M. C., editors, Human-Centered Software
Engineering — Integrating Usability in the Software Development Lifecycle,
Human-Computer Interaction Series, pages 17–36. Springer Netherlands, Dordrecht.
Hartswood, M., Procter, R., Rouncefield, M., and Slack, R. (2003). Making
a Case in Medical Work: Implications for the Electronic Medical Record.
Computer Supported Cooperative Work (CSCW), 12(3):241–266.
Hawari, A. and Heeks, R. (2010). Explaining ERP failure in a developing country: a Jordanian case study. Journal of Enterprise Information Management,
23(2):135–160. Publisher: Emerald Group Publishing Limited.

123

Heggebø, R. (2020). Master’s thesis, University of Oslo, Norway.
Hertzum, M. and Simonsen, J. (2019). Configuring information systems and
work practices for each other: What competences are needed locally? International Journal of Human-Computer Studies, 122:242–255.
Houde, S. and Hill, C. (1997). What do Prototypes Prototype? In Helander,
M. G., Landauer, T. K., and Prabhu, P. V., editors, Handbook of HumanComputer Interaction (Second Edition), pages 367–381. North-Holland, Amsterdam.
Hussain, S., Sanders, E. B.-N., and Steinert, M. (2012). Participatory Design
with Marginalized People in Developing Countries: Challenges and Opportunities Experienced in a Field Study in Cambodia. International Journal of
Design, Vol. 6(No. 2):91–109.
Hustad, E. and Stensholt, J. (2017). Skreddersøm av ERP-systemer: Et rammeverk for beslutninger. In Paper Presented at NOKOBIT 2017, volume 25,
Oslo. Bibsys Open Journal Systems.
IMD World Competitiveness Center (2019). Digital Competitiveness Ranking 2019. Technical report, IMD World Competitiveness Center, Lausanne,
Switzerland. Library Catalog: www.imd.org.
Institute of Medicine, N. A. (2012). Health IT and patient safety: building safer
systems for better care. National Academies Press, Washington, DC.
Ives, B. and Olson, M. H. (1984). User Involvement and MIS Success: A Review
of Research. Management Science, 30(5):586–603. Publisher: INFORMS.
Johannessen, L. K. and Ellingsen, G. (2012). Lightweight Design Methods in
Integrated Practices. Design Issues, 28(3):22–33. Publisher: MIT Press.
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Appendix A

Dashboard Widgets and
Landing Pages

Figure A.1: Example Configuration of a ’Landing Page’.
The practical aim of my time as an implementation level designer in Alpha
Consulting was to create simple IT capabilities that were initially useful for
lower-level users. These users often do not get to experience the benefits of
digital technologies or what value a holistic and integrated Health Management
Information System could add to their work.

A.1

Configuration of the DHIS2 Dashboard

One of the more prominent features of DHIS2 in terms of easy end-user customization is the DHIS2 Dashboard Application. The dashboard features a
drag-and-drop environment (as seen in figure A.2 on the following page) enabling customization, creation, and rapid live-prototypes of dashboards. Differ-
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ent dashboard configurations created can be distributed to individual users, user
roles, or users belonging to a particular user group. This feature enables the
creation of dashboards and interfaces with a per-user relevance and is thus in
line with (Calisir and Calisir, 2004) recommendations for the successful design
of satisfactory generic software.

Figure A.2: Dashboard Configuration and Customization Interface

A.2

The User Specific Landing Page

The dashboard in DHIS2 is by default the page that is shown after they have
successfully logged in. The dashboard provides a quite flexible design space
where different graphs, tables, or maps easily can be configured to provide
a quick overview for the respective users. The dashboard also supports the
creation of custom dashboard widgets.

A.3

Widgets

Each landing page consists of several smaller components called dashboard widgets. Each dashboard widget is a stand-alone application written in HTML,
CSS, and JavaScript. In combination with the soft resources, Application Programming Interface (API), and support for SQL-views constructs an environment with extensive design and development flexibility to extend the DHIS2
platform in a non-intrusive way.

A.3.1

Your Profile

The User Profile widget displays top-level information about the current user.
The intent behind the profile widget is two-folded. Firstly, the aim is to provide
a personal feel to DHIS2. HMIS is often reported to be perceived as vacuums
”stealing” health worker’s data. This widget was created to improve the sense
of digital data ownership. Secondly, the profile information is currently not
populated by most of the users. This widget serves as a call-to-action that
encourages users to enter their details. This, in turn, provides the opportunity
of vertical and horizontal contact throughout the different clinics and levels of
healthcare.
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A.3.2

Upcoming Deadlines

One of the primary uses of DHIS2 is to routinely report and analyze data for
action. This requires timely information on a regular interval. However, for
the user responsible for meeting the reporting criteria, it is not easy to stay on
top of all the time regulations. Some reports are due every month, while others
are supposed to be submitted once, bi-weekly, yearly, or on another given time
interval. Despite the inbuilt reporting deadline for each data-set, there is no easy
way for a user to know when a report is due, or which deadline is coming up first.
The Upcoming Deadlines widget does, however, collect all upcoming deadlines
in one easy to find place. The reports are sorted by the due date, ensuring
that the most pressing report is available first. All reports are displayed with
their respective deadline as well as an indication of how many days are left until
the deadline, helping the user allocate time and prioritize tasks. Each entry
in the list turns red when there are three days (configurable) or less until it is
due. In addition to communicating the due date, it is easy to navigate each
report by clicking on it, which takes the user to the data entry application.
This is a substantial reduction in the clicks and different screens that have to
be navigated through by the respective user. It also enables navigation with a
single click and the ability to complete urgent reports.

A.3.3

Your Favorites

The favorites widget places the user’s favorite and most often used data visualizations readily available on the front screen. Users in UP seldom navigated
through the respective data visualization applications to load their favorite visualizations. They instead made dashboards with widget previews that they
used primarily to navigate to that particular visualization. However, remembering and locating what dashboard the ’shortcut’ was placed on became an
issue. This use-pattern sparked the idea for a widget to simplify the navigation
to each user’s favorite data visualizations irrespective of which application it
originated.

A.3.4

Your Applications

Very different user groups may use DHIS2, for instance, data entry clerks,
nurses, health managers, and statisticians. These typically use DHIS2 in different ways and through different apps. Common to them all is that they do
not necessarily have advanced computer skills and often have limited time. The
DHIS2 dashboard is usually the landing-page shown to users after login. The
dashboard can be configured to display different types of graphs, maps, and
data tables where the intent is to provide a quick overview of the most relevant
health data to the current user. However, what many users find lacking is a
distinct and intuitive way of proceeding to the dhis2 application of choice after
logging in to DHIS2. There is an app navigation menu in the right corner, but
many argue that the apps relevant to them could be more readily available on
the landing page.
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This widget is a response to this commonly reported issue. We aim to ease
navigation by providing the most relevant applications on the landing page on
a per-user basis. The first version of the application mirrors the apps and order
that is available in the default menu and leverages the default management
application where users can customize the list and order of applications. Later
versions where thought to suggest applications for the user based on frequent
use. To start, this feature is not incorporated, and a default list of applications
is provided based on the user role.

A.3.5

Reporting Progress

The majority of users in a given DHIS2 implementation are users who are intended to report data through the platform. Despite this large user base, there
are few, if any, features dedicated to these input-oriented user groups. In Uttar
Pradesh, each user tasked with data reporting is delivering multiple different
reports regularly every month. This widget is designed to display how far the
current user has progressed in terms of the monthly reporting scheme. This will
help the user to stay on top of their reporting obligations and potentially serve
as both a reminder as well as a motivating factor. The widget can also be altered to display the reporting progress of multiple users in a given organization.
Allowing users like District- or Block Program Managers to monitor and ensure
that their organization’s reporting requirements are met.

A.4

Implementation in Uttar Pradesh

A version of these widgets was to be piloted and later implemented in the statewide Health Information Management System (HMIS) in Uttar Pradesh (UP) in
October of 2019. The dashboards are being configured on a per-user-role basis,
meaning that different users have different widgets on their ’landing page’ based
on their needs and work tasks. Health staff in charge of data reporting has, for
instance, widgets displaying their reporting progress, and a list of upcoming
deadlines for their particular reports with the ability to one-click navigate to
the respective report. While health staff tasked with data analysis has shortcuts
to their needed analytical tools.

A.5

Access & Licensing

The dashboard widgets created in this project to deployed in the ’landing page’
concept in Uttar Pradesh has been made publicly available on GitHub1 . The
source code is distributed under a free and open-source license and can thus, be
viewed, downloaded, implemented, altered, or contributed to by anyone. Documentation outlining its parts, a step-by-step guide to installation, and some
slight tweaks needed to get it up and running on different API versions than
1 Project

Repository: https://github.com/hispindia/up-landing-page
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DHIS2 2.30 is outlined in the repositories read-me files. Furthermore, soft resources such as literature outlining app and widget development are provided2
to aid in the creation and modification of third-party extensions. Technical
resources such as application- and widget skeletons are also created and distributed along with the aforementioned soft resources in hopes of lowering the
threshold to create custom dashboard widgets and applications.

2 Development

Resources: https://dhis2designlab.github.io/
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